Dr. Sudip Chaudhuri is currently Assistant Professor (Stage 2) at Gandhi Centenary B. T. College, Habra, North 24-Parganas, West Bengal, India. He is also Life
Member of Indian Society for Radiation and Photochemical Sciences (ISRAPS)
and Indian Biophysical Society (IBS). Additionally, he is involved in post-graduate
teaching and evaluation processes (including Theoretical Paper Setting as well as
Project Dissertation Viva) (at the M. Sc. level) at the Department of Chemistry,
West Bengal State University, Barasat, Kolkata and at the Department of Microbiology of Acharya Prafulla Chandra College, New Barrackpore, Kolkata (affiliated
to West Bengal State University).
A graduate in science with honours in Chemistry from the University of Calcutta,
he has master’s degrees in Biochemistry (M. Sc.) and Biotechnology (M. Tech.)
He obtained his Ph. D. degree in Biophysics, Molecular Biology and Genetics from
the University of Calcutta under the guidance of Prof. Pradeep. K. Sengupta of
Saha Institute of Nuclear Physics, Kolkata. In the course of his research work
(both pre- and post-doctoral) Dr. Chaudhuri has contributed highly original and
novel ideas and insights which have been most vital in the development of new
directions in the field of Biomolecular Spectroscopy. Actively engaged in research,
he has published fourteen articles in high Impact Factors Peer-Reviewed International Journals.
INDIA INTERNATIONAL FRIENDSHIP SOCIETY, New Delhi has honoured Dr.
Chaudhuri with their prestigious "Bharat Jyoti Award" for the lifetime achievement
in 2012. In 2013 he has been awarded with the "Best Citizen of India Award" by
the BEST CITIZEN PUBLISHING HOUSE, New Delhi. Earlier, he received
Scolarship of Department of Biotechnology, Government of India for pursuing M.
Tech. (Biotechnology) course (1994-96) of Jawaharlal Nehru University, New
Delhi.

CSIR-UGC-NET, WBCSC-SLET, IIT-GATE

M. Sc., M. Tech., Ph. D. (Sc.) (Cal), M. Ed.

Dr. Sudip Chaudhuri

Action Research

School-wise

Leading Action Research in

Teacher Education
(An Introduction to Theory and Practice)

Dr. Sudip Chaudhuri
M. Sc., M. Tech., Ph. D. (Sc.) (Cal), M. Ed.
CSIR-UGC-NET, WBCSC-SLET, IIT-GATE
Assistant Professor (Stage 2) in Molecular Biology,
Gandhi Centenary B.T. College, Habra, India,
Life Member, Indian Society for Radiation & Photochemical
Science (ISRAPS)
and Indian Biophysical Society (IBS)

Rita Publication
43, Beniatola Lane, Kolkata-700 009

Rita Publication
43, Beniatola Lane, Kolkata-700 009

Publisher
Aparajita Bhattacharya
Chakraborty Para, Nabapally, Kolkata-700 126
Contact: 9433508007

First published April, 2013

© Resewrved by the publisher
All rights reserved. No part of this publication may be reproduced, stored in a
retrieval system, or transmitted, in any form or by any means, without the prior
permission in writing of Rita Publication.
You must not circulate this book in any other binding or cover and you must impose
the same condition on any acquirer.
Price: 200.00 INR

ISBN -978-93-82229-

Author: Dr. Sudip Chaudhuri
Cover Design: Sujoy Guha
Type set by ARTISAN, Kolkata-700 126,
Printed in India by Indralekha Press, Kolkata-700 006

CONSTITUTION OF INDIA

PREAMBLE
WE, THE PEOPLE OF INDIA, having solemnly resolved to
constitute India into a SOVEREIGN SOCIALIST SECULAR
DEMOCRATIC REPUBLIC AND SECURE TO ALL ITS
CITIZENS :
JUSTICE, social, economic and political ;
LIBERTY of thought, expression, belief, faith and worship;
and to promote among them all–
FRATERNITY assuring the dignity of the individual and the
unity and integrity of the Nation ;
IN OUR CONSTITUENT ASSEMBLY THIS TWENTY-SIXTH day of
November 1949, do HEREBY ADOPT, ENACT AND GIVE TO
OURSELVES THIS CONSTITUTION.
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PREFACE
Doing a piece of research on how to enhance the learning
opportunities of students is the most rewarding experience of
any teacher. In the past few years, action research has become
increasingly popular as a mode of research among
practitioners. Doing action research facilitates evaluation and
reflection in order to implement necessary changes in practice
– both for an individual and within an institution – with
increased understanding and confidence. Evaluating one’s own
practices is an integral part of an applied discipline such as
education. Introducing secondary school teachers of our
country to action research can help them develop
professionally through reflection, inquiry into practice, and
connecting theory and practice. When teachers learn that they
are capable of transforming student learning by researching
their own practice, their conceptual understanding of teaching
and learning changes. The teacher education programs provide
authentic opportunities for secondary school teachers to
explore and expand their practice in order to meet student
needs through such vehicles as action research. Leading Action
Research in Teacher Education provides guidelines for leading
and facilitating action research in schools. Its main purpose is
to offer practical guidance to those who intend to carry out
action research. This book addresses the needs of two groups
of researchers:
 Those who wish to undertake small-scale research into
an aspect of their practice. This may be of a local
necessity to evaluate the effectiveness of an innovation
or an initiative. The processes involved in undertaking
an action research project would involve looking at
issues in depth and gathering and assessing the

evidence before implementing new ideas or changing
one’s practices.
 Students – those studying for undergraduate,
postgraduate and doctoral courses – who wish to carry
out research as part of accredited courses.
I hope that both the above groups will find the guidance
provided in this book useful since the book does not presume
prior knowledge of the subject and guide the reader step-bystep through each technique.
Many people (both teachers and would be teachers) find
the concepts involved action research rather difficult, so my
approach here is to use worked examples and problems to
emphasize important points and to illustrate applications rather
than complex theoretical descriptions. The book tries to bring
out the recurring concepts in this field and to steer a course
between the specialist text and the introductory.
The book is presented in six chapters. Chapter 1 will
explore the concept of action research and consider how it is
distinctive from other forms of research. Readers will be
provided the key concepts of action research – planning action,
evaluation, refinement, reflection, theory building.
Chapter 2 is designed to introduce the reader to the
formulation of hypothesis and research design used in
educational research.
Chapter 3 will address the various types and different
stages of action research. Although the stages of action
research are not strictly linear, it should help the researcher to
think in terms of planning the project in stages – with built-in
flexibility to refine, make adjustments and change direction

within the structure. This feature of flexibility for refinement
makes action research an eminently suitable method of enquiry
for practitioners. Here, the reader is guided in his or her choice
of topic for research, as well as helping them to consider the
suitability of using action research in various contexts.
Chapter 4 describes about various research tools used to
aid in the acquisition of data for testing the hypothesis.
Chapter 5 deals with data analysis. Both quantitative and
qualitative data analysis have been addressed. Mathematical
symbolism used is the bare minimum required for a concise
description of the essential types of analysis. The reader need
have no more than an elementary knowledge of algebra. This
Chapter also includes some guidelines for writing a research
report including the technique of citing references in the text.
Chapter 6 provides examples of topics selected by
practitioners for action research in different countries. These
worked examples and problems of action research projects
(adapted with modifications) offer practical guidelines to
action researchers who are about to take the first step.
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What is Action Research

1

What is
Action Research?

1.1 Research Philosophies /
Approaches
esearch is a systematic effort to gain new knowledge in
any kind of discipline. It is required in any field to
come up with new theories to modify, accept, or nullify
the existing theory. From time immemorial it has been seen a
lot of discoveries and inventions took place through research
and the world has got many new theories which help the
human being to solve his problems. The first systematic
approach to reasoning, the contribution of Aristotle, was the
deductive method. This deductive method, moving from the
general assumption to the specific application, made an
important contribution to the development of modern problem
solving. Centuries later, Francis Bacon advocated inductive

R

17

Leading Action Research in Teacher Education

process of moving from specific observations to the
generalization.
Inductivism claims that “facts” are observable, and that
theories should be derived from these facts by observation.
Anyone with similar training will most likely see the same
facts as another under similar circumstances. In essence, these
observable facts are “objective.” Inductivism has another
major tenant worth noting: “Facts are prior to and independent
of theory,” according to Alan Chalmers (1999, p. 4).
Hypothetico-deductivism rejects the context of discovery so
crucial to the inductivist. Hypothetico-deductivism asserts that
“facts” are not always observable. In microbiology, physics,
and other fields, things are more often too small to be observed
by the human eye alone, not to mention microscopic organisms
that have been discovered in recent years. Furthermore, a
hypothetico-deductivist would point to the fact that many
things have come to scientists not by observation, but rather by
accident, through dreams, visions and preexisting theories.
Hypothetico-deductivism rejects the notion that facts are
neutral and objective. Facts are theory-laden and dependent.
Human eyes are not passive receptors. Hypotheticodeductivism requires no such specific process, instead relying
on confirmation of a particular theory. The more a scientific
theory is confirmed, the better, and every subsequent test that
reaffirms the original hypothesis gives more credibility to the
original theory. Theories are thus confirmed, not proven.
Falsificationism offers radically different approaches to the
beliefs. A body of science must be falsifiable (Phillips, 1987).
A theory must be open to testing; although confirmation is
important, it is not the principle factor. Kepler’s theories could
have been falsified, Einstein’s groundbreaking work could
18
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have/still could turn out to be false, and this is, according to
the falsificationist, what makes science “science.” Scientific
progress, to the falsificationist, is a never-ending quest to
falsify previous theories for better ones – the more falsifiable
the better. However, a problem for the falsificationist is that no
specific number of confirmations will make any hypothesis
true. As is evident, inductivism, hypothetico-deductivism and
falsicationism differ in their outlook on scientific progress.
With the three previously held positions in mind, Kuhn
sought to propose a different yet similar approach to
understand and decipher previous scientific discoveries and
breakthroughs by coining the term “paradigm” (Kuhn, 1970).
Scientists work feverishly in a problem-solving mentality
hoping to create anomalies within the specific paradigm. Kuhn
calls this initial process “normal science.” Once anomalies are
detected, scientists enter a crisis mode and embark on what
Kuhn calls “revolutionary science.” It is in this period of
revolutionary science that theories are checked, previously
held formulations are re-analyzed and possible refutations are
generated, for a new paradigm, or paradigm shift to occur
(Phillips, 1987).
Any researcher is continually moving back and forth
between the inductive method observation and data collection
and the deductive method of hypothesizing the anticipated
consequences to events.

1.2 Educational Research
When it seeks a solution of any educational problem it
leads to educational research. It is the quest for answers to
unsolved problems. $FFRUGLQJ WR 0RXO\ ʊ “Educational
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Research is the systematic application of scientific method for
solving educational problem”7UDYHUVWKLQNVʊ “Educational
Research is the activity for developing science of behavior in
educational situations”. It allows the educator to achieve his
JRDOV HIIHFWLYHO\ $FFRUGLQJ WR :KLWQH\ ʊ “Educational
Research aims at finding out solution of educational problems
by using scientific philosophical method” (Best and Kahn;
2009). Thus, Educational Research is to solve educational
problem in systematic and scientific manner, it is to
understand, explain, predict and control human behaviour.
Caharateristics of Educational Research
- It deals with educational problems regarding students and
teachers as well.
- It is precise, objective, scientific and systematic process
of investigation.
- It is highly purposeful
- It attempts to organize data quantitatively and
qualitatively to arrive at statistical inferences.
- It discovers new facts in new perspective. i. e. It
generates new knowledge.
- It is based on some philosophic theory.
- It depends on the researchers ability, ingenuity and
experience for its interpretation and conclusions.
- It needs interdisciplinary approach for solving
educational problem.
- It demands subjective interpretation and deductive
reasoning in some cases.
- It uses classrooms, schools, colleges department of
education as the laboratory for conducting researches.
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Steps of Educational Research
The various steps involved in the research process are as
follows ;
Step 1 : Identifying the Gap in Knowledge
The researcher, on the basis of experience and observation
realises that some students in the class do not perform well in
the examination. So he / she poses an unanswered question :
ʊ ‘Which factors are associated with students‘ academic
performance?’
Step 2 : Identifying the Antecedent / Causes
On the basis of experience, observation and a review of
related literature, he / she realises that students who are either
very anxious or not at all anxious do not perform well in the
examination. Thus he / she identifies anxiety as one of the
factors that could be associated with students‘ academic
performance.
Step 3 : Stating the Goals
The researcher now states the goals of the study :
1. To ascertain the relationship of anxiety with academic
performance of students.
2. To ascertain the gender differences in the anxiety and
academic performance of students.
3. To ascertain the gender difference in the relationship of
anxiety with academic performance of students.
Step 4 : Formulating Hypotheses
The researcher may state his / her hypotheses as follows:
1. There is a significant relationship between anxiety and
academic performance of students.
2. There is a significant gender difference in the anxiety
and academic performance of students.
21
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3. There is a significant gender difference in the
relationship of anxiety with academic performance of students.
Step 5 : Collecting Relevant Information
The researcher uses appropriate tools and techniques to
measure anxiety and academic performance of students, selects
a sample of students and collects data from them.
Step 6 : Testing the Hypotheses
He / she now uses appropriate statistical techniques to
verify and test the hypotheses of the study stated in Step 4.
Step 7 : Interpreting the Findings
He / she interprets the findings in terms of whether the
relationship between anxiety and academic performance is
positive or negative, linear or curvilinear. He / she finds that
this relationship is curvilinear i.e. when a student‘s anxiety is
either very low or very high, his / her academic performance is
found to be low. But when a student‘s anxiety is moderate, his
/ her academic performance is found to be high. He / she now
tries to explain this finding based on logic and creativity.
Step 8 : Comparing the Findings with Prior researchers’
Findings
At this step, the researcher tries to find out whether his /
her conclusions match those of the prior researches or not. If
not, then the researcher attempts to find out why conclusions
do not match with other researches by analysing prior studies
further.
Step 9 : Modifying Theory
On the basis of steps 7 and 8, the researcher speculates that
anxiety alone cannot influence academic performance of
students. There could be a third factor which influences the
relationship between anxiety and academic performance of
students. This third factor could be study habits of students.
22
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For instance, students who have very low level of anxiety may
have neglected their studies through out the year and hence
their academic performance is poor. On the other hand,
students who have very high level of anxiety may not be able
to remember what they have learnt or cannot concentrate on
studies due to stress or may fall sick very often and hence
cannot study properly. Hence their academic performance is
poor. However, students with a moderate level of anxiety are
motivated enough to study regularly and systematically all
through the year and hence their academic performance is
high. Thus, the loosely structured theory on students‘ academic
performance needs to incorporate one more variable, namely,
study habits of students. In other words, it needs to be
modified.
Step 10 : Asking New Questions
Do study habits and anxiety interact with each other and
influence academic performance of students? i.e. we can now
start with a fresh topic of research involving three variables
rather than two.

1.3 What is action research?
A Comprehensive Definition
As the name suggests, action research is a methodology
which has the dual aims of action and research...
action ----- to bring about change in some community or
organisation or program
research ---- to increase understanding on the part of the
researcher or the client, or both (and often some wider
community)
23
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There are in fact action research methods whose main
emphasis is on action, with research as a fringe benefit. At the
extreme, the “research” may take the form of increased
understanding on the part of those most directly involved. For
this form of action research the outcomes are change, and
learning for those who take part. In other forms, research is the
primary focus. The action is then often a by-product. Such
approaches typically seek publication to reach a wider
audience of researchers. In these, more attention is often given
to the design of the research than to other aspects. In any
event, the whole purpose of action research is to determine
simultaneously an understanding of the social system and the
best opportunities for change.
In both approaches it is possible for action to inform
understanding, and understanding to assist action. Both
approaches should try to assure both action and research
outcomes as far as possible. It can be modified whatever
direction best suits one’s own circumstances.
Much of the literature on action research emphasises the
practical nature of this type of research. It deals with the
practices of people, quite often within their settings. Its main
purpose is to improve practice – either one’s own practice or
the effectiveness of an institution. Action research is a
constructive enquiry, during which the researcher constructs
his or her knowledge of specific issues through planning,
acting, evaluating, refining and learning from the experience. It
is a continuous learning process in which the researcher learns
and also shares the newly generated knowledge with those who
may benefit from it.
Action research is generally defined as a form of
educational research wherein a professional, actively involved
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in practice, engages in systematic, intentional inquiry into
some aspect of that practice for the purpose of understanding
and improvement (Cochran-Smith & Lytle, 1990; Kemmis &
McTaggart, 1988; Sagor, 1992; McNiff, 2002). Simply stated,
action research looks for answers to the question, ‘how do I
improve my work?’ (Whitehead, 1989). It is designed to
uncover effective ways of dealing with problems in the real
world. According to Best and Kahn (2009) action research is
focused on immediate applications, not on the development of
theory or on general application. It has placed emphasis on a
problem here and now in a local setting. Its findings are are to
be evaluated in terms of local applicability, not universal
validity. Its purposes is to improve school practices and at the
same time, to improve those who try to improve the practices,
to combine the research processes, habits of thinking, ability to
work harmoniously with others, and professional spirit (Best
and Kahn; 2009). Thus, action research is a means by which
concerned school personnel can attempt to improve the
educational process, at least within their environment. Thus,
action research is research undertaken by practitioners in order
that they may attempt to solve their local, practical problems
by using the method of science.
This kind of research is not confined to a particular
methodology or paradigm. For example, let us consider a study
of the effectiveness of training teenage parents to care for their
infants. The study is based on statistical and other evidence
that infants of teenage mothers seemed to be exposed to more
risks than other infants. The mother and children were
recruited for participation in the study while the children were
still in neonate period. Mothers were trained at home or in an
infant nursery. A controlled group received no training. The
25
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mothers trained at home were visited at 2-weeks interval over
a 12-month period. Those trained in nursery setting attended 3days per week for 6 months, were paid minimum wage, and
assisted as staff in centre. Results of the study suggested that
the children of both group of trained mothers benefited more in
terms of their health and cognitive measures than did the
controlled children. Generally greater benefits were realized by
the children of the mothers trained in the nursery that with the
mothers trained at home.
Thus the study shows that such researches have direct
application to real world problems. Second, elements of both
quantitative and qualitative approaches can be found in the
study. For example, quantitative measure of weight, height,
and cognitive skills were obtained in this study. Third,
treatments and methods that are investigated are flexible and
might change during the study in response to the results as they
are obtained. Thus, action research is more systematic and
empirical than some other approaches to innovation and
change, but it does not lead to careful controlled scientific
experiments that are generalizable to a wide variety of
situations and settings.
Hence, the purpose of action research is to solve classroom
problems through the application of scientific methods. It is
concerned with a local problem and is conducted in a local
setting. It is not concerned with whether the results are
generalizable to any other setting and is not characterized by
the same kind of control evidence in other categories of
research. The primary goal of action research is the solution of
a given problem, not contribution to science. As a consequence
a common criticism of action research is its lack of
generalisability, i.e. external validity. To some extent this is
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true. The harder you try to find an explanation which fits a
specific situation, the more likely it is to differ from what
would suit a different situation. Some literature (for instance
Kirk and Miller, 1986) reverses the argument. Qualitative
research, Kirk and Miller argue, has an ecological validity
which quantitative research lacks. However, Kirk and Miller
do acknowledge a trade-off between reliability and validity. At
least an issue underlying the generally-held principle is
revealed.
With the above statements in mind, action research may be
defined as an enquiry, undertaken with rigour and
understanding so as to constantly refine practice; the emerging
evidence-based outcomes will then contribute to the
researching
practitioner’s
continuing
professional
development. The purpose in action research is to facilitate
practitioners to study the aspects of practice in assessing and
reflecting on the effectiveness of existing practice, with the
view of improving practice; i.e. to learn from your experience,
and apply that learning to bringing about change. As the
dynamics of a social system are often more apparent in times
of change (Lewin, 1948), learning and change can enhance
each other.

Characteristics of action research
Action research is defined above as a form of research
intended to have both action and research outcomes. This is a
minimal definition. Various writers add other conditions.
Almost all writers appear to regard it as cyclic (or a spiral),
either explicitly or implicitly. At the very least, intention or
planning precedes action, and critique or review follows
(Figure 1.1).
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For some writers action research is primarily qualitative.
Participation is another requirement for some writers. Some, in
fact, insist on this. Participation can generate greater
commitment and hence action. When change is a desired
outcome, and it is more easily achieved if people are
committed to the change, some participative form of action
research is often indicated.

Figure 1.1: The action research cycle consists at least of
intention or planning before action, and review or critique after
[Adapted from Argyris at al. 1985].
Although teaching is often viewed as the simple procedure
of presenting students with a body of subject matter that is
learned and tested, experienced teachers know that much more
is involved. They understand the need to take into account the
diverse abilities and characteristics of their students, the
complex body of knowledge and skills that students must
acquire, and the diverse learning activities that need to be
engaged. In many respects, also, each class is different from
any other, and requires a carefully planned program of
activities to ensure that students achieve successful learning
outcomes. Action research provides the means for teachers to
incorporate these diverse elements into their instruction, and to
organize their work so that they effectively accomplish the
demanding task of teaching.
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The approach of Stringer et al. (2010) to action research as
applied to teaching is based on a simple LOOK > THINK >
ACT heuristic (Figure 1.2) that frames both the instructional
work of the teacher and student learning activities. The three
components act as a compass or map that guides teachers
through the systematic steps of a process of inquiry:
LOOK Acquire information (data)
THINK Reflect on the information (analyze)
ACT Use outcomes of reflection and analysis (plan,
implement, evaluate)
This simple process is repeated in an ongoing fashion,
providing a constant guide to ongoing processes of teaching
and learning (Figure 1.2).

Figure 1.2: Action Research Cycle
[Adapted from Stringer E. T.,
Baldwin S. C. (2010)]

Christensen L. M.,

Action research is often used to investigate specific
issues or problems associated
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with classroom or school life. However, it may be
continuously applied to ongoing classroom teaching and
learning routines (Stringer E.T., Christensen L.M., Baldwin
S.C., 2010). Action research therefore becomes an integral part
of classroom lessons, providing a scaffold on which to build
creative and effective lessons that consciously engage the
students’ full learning potential. It assists teachers to link
student learning to real-life contexts, interests, and
experiences, and provides an approach to experiential
education that boosts student learning while promoting social
outcomes related to participatory democracy. Action research
can be applied to three phases of instruction—planning,
instruction, and evaluation (Figure 1.3).

Figure 1.3: Action Research in Phases of Teaching
[Adapted from Stringer E. T., Christensen L. M., Baldwin S.
C. (2010)]
Phase 1—Lesson planning and preparation: Reviewing
information and resources (Look); selecting, sorting, and
organizing information (Think); formulating a lesson plan
(Act).
Phase 2—Instruction: Initiating activity and observing
student responses (Look); reflecting on their learning processes
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and performances (Think); providing feedback and
information (Act).
Phase 3—Assessment and Evaluation: Reviewing lesson
outcomes, reviewing student performance (Look); identifying
successes and strengths; identifying weaknesses and gaps
(Think); Planning remedial actions; planning ways of
improving instruction and learning (Act).
The cyclical Look–Think–Act steps of action research thus
are incorporated into
each phase of instruction, providing carefully articulated
processes that enhance both teacher instruction and student
learning.
Conventional research works best when you can start with
a very precise research question. You can then design a study
to answer that question, also with precision. In action research
your initial research question is likely to be fuzzy. It is because
you are more likely to achieve your action outcomes if you
take the needs and wishes of your clients into account. Your
methodology will be fuzzy too. After all, it derives from the
research question, which is fuzzy, and the situation, which is
partly unknown. If you address a fuzzy question with a fuzzy
methodology the best you can hope for initially is a fuzzy
answer (Clark, 1972) (Figure 1.4). This explains some of the
opposition that action research draws from some quarters. But
here is the important point...Provided that the fuzzy answer
allows you to refine both question and methods, you
eventually converge towards precision. It is the spiral process
which allows both responsiveness and rigour at the same time.
In any event, the whole purpose of action research is to
determine simultaneously an understanding of the education
system and the best opportunities for change. If you are to be
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adequately responsive to the situation, you can’t begin the
exercise with a precise question. The question arises from the
study.

Figure 1.4: Action research often starts with a fuzzy question
and methodology; but provided each cycle adds to the clarity,
this is appropriate [Adapted from Clark, P. A., 1972]
Major Features of Action Research
Action research:
9 involves researching your own practice – it is not about
people out there;
9 is emergent;
9 is participatory;
9 constructs theory from practice;
9 is situation-based;
9 can be useful in real problem-solving;
9 deals with individuals or groups with a common
purpose of improving practice;
9 is about improvement;
9 involves analysis, reflection and evaluation;
9 facilitates changes through enquiry.
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Advantages of Action Research
There are several advantages of using action research as a
method of researching into aspects of practice:
¾ research can be set within a specific context or
situation;
¾ researchers can be participants – they don’t have to
be distant and detached from the situation;
¾ action research involves continuous evaluation and
modifications can be made as the project progresses;
¾ there are opportunities for theory to emerge from the
research rather than always follow a previously
formulated theory;
¾ the study can lead to open-ended outcomes.

-----
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2

Research Design
and Hypothesis

2.1 Research Design

R

esearch design is a blue print or structure with in which
research is conducted. It constitutes the blue print for
the collection, measurement and analysis of data. The
nature of the hypothesis, the variables involved, and the
constraints of the ʊUHDOZRUOGDOOFRQWULEXWHWRWKHVHOHFWLRQRI
design. Depending upon the types of research the structure of
design may vary. Suppose, one is conducting an experimental
research, then identification of variables, control of variables,
types of experimental design etc. be discussed properly. If
someone is conducting qualitative research, then one should
stress on understanding of setting, nature of data, holistic
approach, selection of participants, inductive data analysis.
Thus, according to nature and type of study the components of
design will be decided.
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2.2 Purpose of Research Design :
A research design helps the investigator to obtain answers
to research problem and issues involved in the research, since
it is the outline of entire research process.
9 Design also tells us about how to collect data, what
observation are to be carry out, how to make them, how to
analyse the data.
9 Design also guides investigator about statistical techniques
to be used for analysis.
9 Design also guides to control certain variables in
experimental research.
Thus, design guides the investigator to carry out research
step by step in an efficient way.

2.3 Variables and Hypotheses
A variable is a concept or abstract idea that can be
described in measurable terms. In research, this term refers to
the measurable characteristics, qualities, traits, or attributes of
a particular individual, object, or situation being studied.
Variables are things that we measure, control, or manipulate in
research. For example; if a researcher is interested in the
effects of two different teaching methods on the science
achievement of Class IX students, the grade level (Class IX) is
constant, because all individuals involved are ninth-graders.
This characteristic is the same for everyone; it is a ‘constant’
condition of the study. After the different teaching methods
have been implemented, the Class IX students involved would
be measured with a science achievement test. It is very
unlikely that all of the Class IX students would receive the
same score on this test, hence the score on the science
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achievement test becomes a variable, because different
individuals will have different scores; at least, not all
individuals will have the same scores. We would say that
science achievement is a variable, but we would mean,
specifically, that the score on the science achievement test is a
variable. There is another variable in the example – the
teaching method. In contrast to the science achievement test
score, which undoubtedly would be measured on a scale with
many possible values, teaching method is a categorical
variable consisting of only two categories, the two methods.
Thus, there exist different kinds of variables and different
names or classifications for them.
The terms dependent and independent variable apply
mostly to experimental research where some variables are
manipulated, and in this sense they are "independent" from the
initial reaction patterns, features, intentions, etc. of the
subjects. Some other variables are expected to be "dependent"
on the manipulation or experimental conditions. That is to say,
they depend on "what the subject will do" in response.
Independent variables are those that are manipulated whereas
dependent variables are only measured or registered.
Independent variables: Independent variables are variables
which are manipulated or controlled or changed. In the
example “a study of the effect of teacher praise on the reading
achievement of Class VI students”, the effect of praise, the
researcher is trying to determine whether there is a cause-andeffect relationship, so the kind of praise is varied to see
whether it produces different scores on the reading
achievement test. We call this a manipulated independent
variable (treatment variable). The amount and kind of praise
36

Research Design and Hypothesis

is manipulated by the researcher. The researcher could analyze
the scores for boys and girls separately to see whether the
results are the same for both genders. In this case gender is a
classifying or attributes independent variable. The researcher
cannot manipulate gender, but can classify the children
according to gender.
Dependent variables: Dependent variables are the outcome
variables and are the variables for which we calculate
statistics. The variable which changes on account of
independent variable is known as dependent variable. For
example, in the study of the effect of teacher praise on the
reading achievement of Class VIII students, the dependent
variable is reading achievement. We might compare the
average reading achievement scores of Class VIII students in
different praise conditions such as no praise, oral praise,
written praise, and combined oral and written praise.
Some examples of independent and dependent variables:
Example 1: A study of teacher-student classroom interaction
at different levels of schooling. Independent variable: Level
of schooling, four categories – primary, upper primary,
secondary and junior college. Dependent variable: Score on
a classroom observation inventory, which measures teacher –
student interaction
Example 2: A comparative study of the professional attitudes
of secondary school teachers by gender. Independent
variable: Gender of the teacher – male, female. Dependent
variable: Score on a professional attitude inventory.
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Extraneous variable: Independent variables that are not
related to the purpose of the study, but may affect the
dependent variable are termed as extraneous variables.
Suppose the researcher wants to test the hypothesis that there
is a relationship between children’s gains in social studies
achievement and their self-concepts. In this case self-concept
is an independent variable and social studies achievement is a
dependent variable. Intelligence may as well affect the social
studies achievement, but since it is not related to the purpose
of the study undertaken by the researcher, it will be termed as
an extraneous variable. Whatever effect is noticed on
dependent variable as a result of extraneous variable(s) is
technically described as an ‘experimental error’. A study must
always be so designed that the effect upon the dependent
variable is attributed entirely to the independent variable(s),
and not to some extraneous variable or variables.
Examples of Extraneous variable:
Effectiveness of different methods of teaching Science:Here variables such as teacher’s competence, Teacher’s
enthusiasm, age, socio economic status also contribute
substantially to the teaching learning process. It cannot be
controlled by the researcher. The conclusions lack incredibility
because of extraneous variables.
Intervening variables: They intervene between cause and
effect. It is difficult to observe, as they are related with
individuals feelings such as boredom, fatigue excitement At
times some of these variables cannot be controlled or measured
but have an important effect upon the result of the study as it
intervenes between cause and effect. Though difficult, it has to
be controlled through appropriate design.
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Examples of Intervening variables
“Effect of immediate reinforcement on learning the parts
of speech”: Factors other than reinforcement such as anxiety,
fatigue, and motivation may be intervening variables. They are
difficult to define in operational, observable terms however
they cannot be ignored and must be controlled using
appropriate research design.

2.4 Population and Sample
Population refers to the totality of objects or individuals
regarding which inferences are to be made in a study. Sample
is a collection consisting of a part of the objects or individuals
of population which is selected for the purpose, representing
the population.
There are different types of sampling techniques (Singh A.
K., 2008): (a) Probability Sampling and (b) Non-Probability
Sampling. A probability sample is one in which each member
of the population has an equal chance of being selected but in a
non-probability sample, a particular member of the population
being chosen is unknown. In probability sampling, randomness
is the element of control. In non-probability sampling, it relies
on personal judgment.
Types of Probability Sampling (Singh A. K., 2008):
1) Simple random sampling, 2) Systematic sampling
3) Stratified sampling, 4) Cluster sampling.
Types of Non-Probability Sampling (Singh A. K., 2008):
1) Purposive Sampling, 2) Convenience Sampling
3) Quota Sampling, 4) Snowball Sampling .
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2.5 Hypotheses
A hypothesis is a tentative assumption drawn from
knowledge and theory which is used as a guide in the
investigation of other facts and theories that are yet unknown.
It is a guess, supposition or tentative inference as to the
existence of some fact, condition or relationship relative to
some phenomenon which serves to explain such facts as
already are known to exist in a given area of research and to
guide the search for new truth. Hypotheses reflect the research
worker’s guess as to the probable outcome of the experiments.
A hypothesis is therefore a shrewd and intelligent guess, a
supposition, inference, hunch, provisional statement or
tentative generalization as to the existence of some fact,
condition or relationship relative to some phenomenon which
serves to explain already known facts in a given area of
research and to guide the search for new truth on the basis of
empirical evidence. The hypothesis is put to test for its
tenability and for determining its validity.
The importance of hypotheses is generally recognized
more in the studies which aim to make predictions about some
outcome. In experimental research, the researchers is interested
in making predictions about the outcome of the experiment or
what the results are expected to show and therefore the role of
hypotheses is considered to be of utmost importance. In the
historical or descriptive research, on the other hand, the
researcher is investigating the history of a city or a nation, the
life of a man, the happening of an event, or is seeking facts to
determine the status quo of some situation and thus may not
have a basis for making a prediction of results. Most historical
or descriptive studies involve not only fact-finding but
interpretation of facts to draw generalizations. If a researcher is
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tracing the history of an educational institution or making a
study about the results of a coming assembly poll, the facts or
data he gathers will prove useful only if he is able to draw
generalizations from them.
Whenever possible, a hypothesis is recommended for all
major studies to explain observed facts, conditions or
behaviour and to serve as a guide in the research process.
Source of hypotheses
They may be derived directly from the statement of the
problem; they may be based on the research literature, or in
some cases, such as in ethnographic research, they may (at
least in part) be generated from data collection and analysis.
The various sources of hypotheses may be:
 Review of similar studies in the area or of the studies on
similar problems;
 Examination of data and records, if available, concerning
the problem for possible trends, peculiarities and other
clues.
 Discussions with experts about the problem, its origin and
the objectives in seeking a solution.
 Exploratory personal investigation which involves original
field interviews on a limited scale with interested parties
and individuals with a view to secure greater insight into
the practical aspects of the problem.
 Intuition is often considered a reasonable source of
research hypotheses
 Rational Induction is often used to form “new hypotheses”
by logically combining the empirical findings from
separate areas of research
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 Prior empirical research findings are perhaps the most
common source of new research hypotheses, especially
when carefully combined using rational induction
 Hypothesis may be formulated as a result of prior thinking
about the subject, examination of the available data and
material including related studies and the council of
experts.
Types of Hypothesis (Stockburger, D. W., 1998; Guilford, J.
P. and Fruchter, B., 1981)
1. Research hypothesis: When a prediction or a hypothesized
relationship is to be tested by scientific methods, it is termed as
research hypothesis. The research hypothesis is a predictive
statement that relates an independent variable to a dependent
variable. Usually a research hypothesis must contain, at least,
one independent and one dependent variable. A research
hypothesis must be stated in a testable form for its proper
evaluation. As already stressed, this form should indicate a
relationship between the variables in clear, concise, and
understandable language. Research hypotheses are classified as
being directional or non-directional.
2. Directional hypothesis: The hypotheses which stipulate the
direction of the expected differences or relationships are terms
as directional hypotheses. For example, the research
hypothesis: “There will be a positive relationship between
individual’s attitude towards high caste Hindus and his socioeconomic status,” is a directional research hypothesis. This
hypothesis stipulates that individuals with favourable attitude
towards high cast Hindus will generally come from higher
socio-economic Hindu families and therefore it does stipulate
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the direction of the relationship. Similarly, the hypothesis:
“Adolescent boys with high IQ will exhibit low anxiety than
adolescent boys with low IQ” is a directional research
hypothesis because it stipulates the direction of the difference
between groups.
3. Non-directional hypothesis: A research hypothesis which
does not specify the direction of expected differences or
relationships is a non-directional research hypothesis. For
example, the hypotheses: “There will be difference in the
adaptability of fathers and mothers towards rearing of their
children” or “There is a difference in the anxiety level of
adolescent girls of high IQ and low IQ” are non-directional
research hypotheses. Although these hypotheses stipulate there
will be a difference, the direction of the difference is not
specified. A research hypothesis can take either statistical
form, declarative form, the null form, or the question form.
4. Statistical hypothesis: When it is time to test whether the
data support or refute the research hypothesis, it needs to be
translated into a statistical hypothesis. A statistical hypothesis
is given in statistical terms. Technically, in the context of
inferential statistics, it is a statement about one or more
parameters that are measures of the populations under study.
Statistical hypotheses often are given in quantitative terms, for
example: “The mean reading achievement of the population of
Class VI students taught by Method A equals the mean
reading achievement of the population taught by Method B.”
Therefore we can say that statistical hypotheses are,
concerned with populations under study. We use inferential
statistics, to draw conclusions about population values even
though we have access to only a sample of participants. In
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order to use inferential statistics, we need to translate the
research hypothesis into a testable form, which is called the
null hypothesis. An alternative or declarative hypothesis
indicates the situation corresponding to when the null
hypothesis is not true. The stated hypothesis will differ
depending on whether or not it is a directional research
hypothesis.
5. Declarative hypothesis: When the researcher makes a
positive statement about the outcome of the study, the
hypothesis takes the declarative form. For example, the
hypothesis: “The academic achievement of extroverts is
significantly higher than that of the introverts,” is stated in the
declarative form. In such a statement of hypothesis, the
researcher makes a prediction based on his theoretical
formulations of what should happen if the explanations of the
behaviour he has given in his theory are correct.
6. Null hypothesis: In the null form, the researcher makes a
statement that no relationship exists. The hypothesis, “There is
no significant difference between the academic achievement of
high school athletes and that of non athletes,” is an example of
null hypothesis. Since null hypotheses can be tested
statistically, they are often termed as statistical hypotheses.
They are also called the testing hypotheses when declarative
hypotheses are tested statistically by converting them into null
form. It states that even where it seems to hold good it is due to
mere chance. It is for the researcher to reject the null
hypothesis by showing that the outcome mentioned in the
declarative hypothesis does occur and the quantum of it is such
that it cannot be easily dismissed as having occurred by
chance.
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7. Question form hypothesis: In the question form
hypothesis, a question is asked as to what the outcome will be
instead of stating what outcome is expected. Suppose a
researcher is interested in knowing whether programmed
instruction has any relationship to test anxiety of children.
The declarative form of the hypothesis might be:
“Teaching children through the programmed instruction
material will decrease their test anxiety”.
The null form would be: “teaching children through
programmed instruction material will have no effect on their
test anxiety.’ This statement shows that no relationship exists
between programmed instruction and test anxiety.
The question form puts the statement in the form: “Will
teaching children through programmed instruction decrease
their test anxiety?”
Characteristics of a Good Hypothesis
Hypothesis must possess the following characteristics:
i) Hypothesis should be clear and precise. If the hypothesis
is not clear and precise, the inferences drawn on its basis
cannot be taken as reliable.
ii) Hypothesis should be capable of being tested. Some
prior study may be done by researcher in order to make
hypothesis a testable one. A hypothesis “is testable if other
deductions can be made from it which, in turn, can be
confirmed or disproved by observation.”
iii) Hypothesis should state relationship between variables,
if it happens to be a relational hypothesis.
iv) Hypothesis should be limited in scope and must be
specific. A researcher must remember that narrower
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hypotheses are generally more testable and he should develop
such hypotheses.
v) Hypothesis should be stated as far as possible in most
simple terms so that the same is easily understandable by all
concerned. But one must remember that simplicity of
hypothesis has nothing to do with its significance.
vi) Hypothesis should be consistent with most known facts
i.e. it must be consistent with a substantial body of established
facts. In other words, it should be one which judges accept as
being the most likely.
vii) The hypotheses selected should be amenable to testing
within a reasonable time. The researcher should not select a
problem which involves hypotheses that are not agreeable to
testing within a reasonable and specified time. He must know
that there are problems that cannot be solved for a long time to
come. These are problems of immense difficulty that cannot be
profitably studied because of the lack of essential techniques or
measures. viii) Hypothesis must explain the facts that gave rise
to the need for explanation. This means that by using the
hypothesis plus other known and accepted generalizations, one
should be able to deduce the original problem condition. Thus
hypothesis must actually explain what it claims to explain, it
should have empirical reference.

Hypothesis Testing and Theory (Stockburger, D. W., 1998;
Guilford, J. P. and Fruchter, B., 1981)
When the purpose of research is to test a research
hypothesis, it is termed as hypothesis-testing research. It can
be of the experimental design or of the non-experimental
design. Research in which the independent variable is
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manipulated is termed ‘experimental hypothesis-testing
research’ and a research in which an independent variable is
not manipulated is called ‘non-experimental hypothesis-testing
research’. Followings are the relevant terminologies used in
hypothesis testing.
Null hypothesis and alternative hypothesis: In the context of
statistical analysis, we often talk about null hypothesis and
alternative hypothesis. If we are to compare method A with
method B about its superiority and if we proceed on the
assumption that both methods are equally good, then this
assumption is termed as the null hypothesis. As against this,
we may think that the method A is superior or the method B is
inferior, we are then stating what is termed as alternative
hypothesis. The null hypothesis is generally symbolized as H0
and the alternative hypothesis as Ha. The null hypothesis and
the alternative hypothesis are chosen before the sample is
drawn. Generally, in hypothesis testing we proceed on the
basis of null hypothesis, keeping the alternative hypothesis in
view. Why so? The answer is that on the assumption that null
hypothesis is true, one can assign the probabilities to different
possible sample results, but this cannot be done if we proceed
with the alternative hypothesis. Hence the use of null
hypothesis (at times also known as statistical hypothesis) is
quite frequent.
The level of significance: This is very important concept in
the context of hypothesis testing. It is always some percentage
(usually 5%) which should be chosen with great care, thought
and reason. In case we take the significance level at 5 per cent,
then this implies that H0 will be rejected when the sampling
result (i.e. observed evidence) has a less than 0.05 probability
47

Leading Action Research in Teacher Education

of occurring if H0 is true. In other words, the 5 percent level of
significance means that researcher is willing to take as much as
a 5 percent risk of rejecting the null hypothesis when it (H0)
happens to be true. Thus the significance level is the maximum
value of the probability of rejecting H0 when it is true and is
usually determined in advance before testing the hypothesis.
Criteria for rejecting the null hypothesis: The criteria for
rejecting the null hypothesis may differ. Sometimes the null
hypothesis is rejected only when the quantity of the outcome is
so large that the probability of its having occurred by mere
chance is 1 time out of 100. We consider the probability of its
having occurred by chance to be too little and we reject the
chance theory of the null hypothesis and take the occurrence to
be due to a genuine tendency. On other occasions, we may be
bolder and reject the null hypothesis even when the quantity of
the reported outcome is likely to occur by chance 5 times out
of 100.Statistically the former is known as the rejection of the
null hypothesis at 0.1 level of significance and the latter as the
rejection at 0.5 level. It may be pointed out that if the
researcher is able to reject the null hypothesis, he cannot
directly uphold the declarative hypothesis. If an outcome is not
held to be due to chance, it does not mean that it is due to the
very cause and effect relationship asserted in the particular
declarative statement. It may be due to something else which
the researcher may have failed to control.
Decision rule or test of hypothesis: Given a hypothesis H0
and an alternative hypothesis Ha we make a rule which is
known as decision rule according to which we accept H0 (i.e.
reject Ha) or reject H0 (ie. accept Ha). For instance, if H0 is that
a certain lot is good (there are very few defective items in it)
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against Ha that the lot is not good (there are too many
defective items in it), then we must decide the number of items
to be tested and the criterion for accepting or rejecting the
hypothesis. We might test 10 times in the lot and plan our
decision saying that if there are none or only 1 defective item
among the 10, we will accept H0 otherwise we will reject H0
(or accept Ha). This sort of basis is known as decision rule.

2.6 Evaluation of Research Report
Evaluation of a research report is essential to find out
major problems and shortcomings. Through a critical analysis,
the student may gain some ideas into the nature of research
problem, methodology for conducting research, the process by
which data are analysed and conclusions are drawn, format of
writing research report, style of writing. The following
questions are suggested to evaluate each components of
research report.
1. The Title and Abstract
Are the tile and abstract clear and concise?
Do they promise no more than the study can provide?
2. The problem
Is the problem stated clearly?
Is the problem researchable?
Is background information on a problem presented?
Is the significance of the problem given?
Are the variables defined operationally?
3. The Hypothesis
Are hypotheses testable and stated clearly?
Are hypotheses based on sound rationale?
Are assumptions, limitations and delimitations stated?
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4. Review of Repeated Literature
Is it adequately covered?
Are most of the sources primary?
Are important findings noted?
Is it well organised?
Is the literature given directly relevant to the problem?
Have the references been critical analysed and the results
of studies compared and constructed?
Is the review well organised?
Does it conclude with a brief summary and its implications
for the problem investigated?
5. Sample
Are the size and characteristics of the population studied
described?
Is the size of the sample appropriate?
Is the method of selecting the sample clearly described?
6. Instruments and Tools
Are data gathering instruments described clearly?
Are the instruments appropriate for measuring the intended
variable?
Are validity and reliability the instruments discussed?
Are systematic procedure followed if the instrument was
developed by one researcher?
Are administration, searing and interpretation procedures
described?
7. Design and Procedure
Is the design appropriate for testing the hypotheses?
Are the procedures described in detail?
Are control procedures described?
8. Results
Is the statistical method appropriate?
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Is the level of significance given?
Are tables and figures given?
Is every hypothesis tested?
Are the data in each table and figure described clearly?
Are the results stated clearly?
9. Discussions
Is each finding discussed?
Is each finding discussed in term of its agreement and
disagreement with previous studies?
Are generalizations consistent with the results?
10. Conclusions and Recommendations
Are theoretical and practical implications of the findings
discussed?
Are recommendations for further action made?
Are recommendations for further research made?
11. Summary
Is the problem restated?
-----
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3

How do you do
Action Research?

3.1 How do you do action research?

T

here are many ways to do action research. It is a
research paradigm which subsumes a variety of
research approaches. Within the paradigm there are
several established methodologies. Some examples are
Patton’s (1990) approach to evaluation, Checkland’s (1981)
soft systems analysis, Argyris’ (1985) action science, and
Kemmis’ critical action research (Carr and Kemmis, 1986).
Each of these methodologies draws on a number of methods
for information collection and interpretation, for example
interviewing and content analysis. Figure 3.1 summarises the
three levels.
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These are choices you have to make—paradigm,
methodology, methods. Each choice has to be justified in the
eventual thesis. The aim in making the choice is to achieve
action and research outcomes in such a way that each enriches
the other. Some of the issues which need addressing in the
choice are presented clearly in Lawler, Mohrman, Mohrman,
Ledford, and Cummings (1985), particularly the introductory
paper by Lawler. The illustrative title of the collection of
papers is Doing research which is useful for theory and
practice.
.

Figure 3.1: Within each paradigm of research are several
methodologies, each drawing on a number of methods for data
collection and interpretation (Adapted from Lawler, Mohrman,
Mohrman, Ledford, and Cummings, 1985).
Within the action research process, teachers may choose to
focus their study on one student, a small group of students, a
class or several classes, or a whole school (Table 3.1). The
focus and level of participation among school and district
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colleagues depends on the level of support, needs, and interests
of the teacher(s) and school. Emily Calhoun (2002) described
three approaches to action research: individual teacher
research, collaborative action research, and school-wide action
research. Even though the environments are different, the
process of action research remains the same. This process uses
data to identify classroom/school problems, creates and
implements a plan of action, collects and analyzes data, uses
and shares the results, and makes instructional decisions to
improve student learning continuously.

3.1.1. Individual teacher research
Individual teacher research focuses on studying a
problem or issue within a single classroom. The teacher who
engages in individual teacher research may or may not have
support from colleagues and administration to share,
brainstorm, and discuss the topic of action research. Although
just one teacher may become directly involved in action
research, support from knowledgeable educators at the school
or district site is still important for successful teacher research
to occur. Also, universities, educational agencies, and districts
may encourage teacher action research by providing ongoing
professional development related to the needs of the individual
teacher researcher. These resources may also provide different
venues for sharing the successes of the action research.

3.1.2 Collaborative action research
Collaborative action research focuses on studying a
problem or issue within one or more classrooms. Teachers
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may collaborate and work together to study a particular
problem in many different ways.
x co-teachers in one classroom studying a specific group of
students
x a team of teachers focusing on a grade level issue
x a teacher and district, educational agency, or university
personnel learning and studying a particular instructional
practice
x a group of teachers in the same school studying the same
instructional concern.
This collaborative action research approach fosters a joint
effort because more than one teacher is involved in a
specific area of study. Opportunities for sharing and
dialogue are more likely to occur.

3.1.3 School-wide action research
School-wide action research is a school reform initiative.
Every faculty member of the school is involved in studying a
specific issue identified from school data. This approach
requires a great deal of support from the administrators and
lead teachers/personnel, but the results can lead to school-wide
change. Successful school-wide action research is directly
related to initiatives contained within the school improvement
plan.
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Table 3.1: Different Approaches to Action Research
[Adapted from Hewitt and Little (2005), Leading Action
Research in Schools, Florida Department of Education,
University of Central Florida, USA]
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3.2 Identifying an issue
Identifying the problem: Rationale and baseline data
Guiding our project plans was a shared belief in the power
of education to enhance individual lives and contribute to
social change. Our orientation towards viewing teachers as
agents of empowerment for their students, reinforced by our
many years of classroom teaching experience and our
academic studies, made us committed practitioner-researchers
(Zeichner & Noffke, 2001).
We make plans based on the assumption that self-study and
action research are mutually complementary. Furthermore, we
believed that combining action research with self-study would
enrich our assessment of the two-tiered action research project;
by examining our own reflections and conversations before,
during and after the project, we would understand more deeply
the complexities of teacher education.
For this purpose Bullough and Gitlin’s three-phase process
(1995, p. 181) may be used.
 Phase 1: Identify and write up a concern or issue;
collect baseline data. In light of the data, reconsider and
reformulate the issue and write a question.
 Phase 2: Write and implement an action plan; gather
data; analyze data.
 Phase 3: Assess the plan in the light of the data
analysis. Make recommendations for future study and
practice.

3.3 Teacher-educator action plan
Methods: Developing and implementing a plan
Examples of proposals
• How can I encourage the development of my students’
empathetic skills to assist in the study and appreciation of
literature?
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• How can the stress associated with practical laboratory work
be reduced for class 11 students?
• Can music be used effectively by the teacher as a primary
resource when teaching in the history classroom?
• Will drama and performance in the form of story telling
increase students’ social awareness and enthusiasm for text in
a grade 9 English mythology unit?
• How can I make my grade 9 science class inclusive so
students of varied abilities, including one hard-of-hearing
student, all feel they are contributing members?
• Will incorporating multiple intelligences into teaching in the
history classroom lead to higher levels of student engagement
with the curriculum?
• Is it possible to improve the self-image of gifted female
students in computer programming, a subject that is
traditionally dominated by males?
• Does group role-play impact students’ abilities to connect
classroom learning to their lives outside the classroom? If so,
which strategies are most powerful?
• How can I use multiple intelligence theory to assist students
in understanding the process of creating an essay outline as an
effective tool for essay writing?
• Can scaffolding test questions according to Bloom’s
taxonomy of thinking skills improve the assessment of
learning in a class 12 physics class?
• Is it possible to improve the self-esteem of gifted but
spelling-challenged high school students by sharing coping
strategies?
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3.4 Collaboration and the interdisciplinary
dimension
An interdisciplinary dimension
As we considered possibilities for incorporating action
research into a crowded curriculum, we were intrigued by the
possibility of designing an interdisciplinary assignment. Some
projects offer an opportunity for instructor collaboration that
could simultaneously serve as a model of interdisciplinary
teaching. As well, our experience as teachers fostered a belief
that building interdisciplinary connections into our teacher
education course would enhance meaningful knowledge
connections for our students. Thus it appears that including an
interdisciplinary dimension in the action research project will
be pushing the limits. The idea has significant merit, and
reflects our belief in the connection and integration of
knowledge. Indeed, as Sagor (1992) notes, ‘Institutionalizing
collaborative action research can transform school culture,
and it is that culture that fuels meaningful educational change’
and moves ‘educators in a continuously upward spiral in both
their understandings and their practices’ (pp. 187–8). These
ideas, which were congruent with our personal philosophies,
encouraged us to embark on this worthwhile project.

3.5 Types of Educational Research
Fundamental or basic research is the formal systematic
process of deductive-inductive analysis, leading to the
development of theories. Applied research adapts the theories,
developed through fundamental research, to the solution of
problems. Its purpose, however, is improving a product or a
process – testing theoretical concepts in actual problem
situations. Educational research may be broadly classified as:
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1. Experimental research describes will be when certain
variables are carefully controlled or manipulated. The
focus is on variable relationships. Deliberate manipulation
is always a part of the experimental method.
2. Descriptive research may be of two categories.
Quantitative descriptive research uses quantitative methods
of comparison or contrast and attempts to discover
relationships between existing nonmanipulated variables.
Some form of statistical analysis is used to describe the
results of the study. Qualitative descriptive research uses
3. Historical research involves investigating, recording,
analyzing and interpreting the events of the past for the
purpose of discovering generalizations that are helpful in
understanding the past and the present as well as in
anticipating the future.
3.5.1 Experimental Research
In experimental Research experimenters manipulate certain
stimuli, treatments, or environmental conditions and observe
how the condition or behaviour of the subject is affected or
changed. Such manipulations are deliberate and systematic.
The researchers must be aware of other factors that could
influence the outcome and remove or control them in such a
way that it will establish a logical association between
manipulated factors and observed factors. Experimental
research provides a method of hypothesis testing. Hypothesis
is the heart of experimental research. After the experimenter
defines a problem he has to propose a tentative answer to the
problem or hypothesis. Further, he has to test the hypothesis
and confirm or disconfirm it.
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Although, the experimental method has greatest utility in
the laboratory, it has been effectively applied non-laboratory
settings such as the classroom. The immediate purpose of
experimentation is to predict events in the experimental
setting. The ultimate purpose is to generalize the variable
relationships so that they may be applied outside the laboratory
to a wider population of interest.
Characteristics of Experimental Research
There are four essential characteristics of experimental
research: (i) Control, (ii) Manipulationtrn, (iii) Observation,
and (iv) Replication.
Control : Variables that are not of direct interest to the
researcher, called extraneous variables, need to be controlled.
Control refers to removing or minimizing the influence of such
variables by several methods such as: randomization or
random assignment of subjects to groups; matching subjects on
extraneous variable(s) and then assigning subjects randomly to
groups; making groups that are as homogenous as possible on
extraneous variable(s); application of statistical techniques of
analysis (e.g. mean, standard deviation, t- test and analysis of
covariance (ANOVA) etc.).
Manipulation : Manipulation refers to a deliberate operation
of the conditions by the researcher. In this process, a predetermined set of conditions, called independent variable or
experimental variable. It is also called treatment variable. Such
variables are imposed on the subjects of experiment. In
specific terms manipulation refers to deliberate operation of
independent variable on the subjects of experimental group by
the researcher to observe its effect. Sex, socio-economic status,
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intelligence, method of teaching, training or qualification of
teacher, and classroom environment are the major independent
variables in educational research. If the researcher, for
example, wants to study the effect of ‘X’ method of teaching
on the achievement of students in mathematics, the
independent variable here is the method of teaching. The
researcher in this experiment needs to manipulate ‘X’ i.e. the
method of teaching. In other words, the researcher has to teach
the experimental groups using ‘X’ method and see its effect on
achievement.
Observation : In experimental research, the experimenter
observes the effect of the manipulation of the independent
variable on dependent variable. The dependent variable, for
example, may be performance or achievement in a task.
Replication : Replication is a matter of conducting a number
of sub-experiments, instead of one experiment only, within the
framework of the same experimental design. The researcher
may make a multiple comparison of a number of cases of the
control group and a number of cases of the experimental
group. In some experimental situations, a number of control
and experimental groups, each consisting of equivalent
subjects, are combined within a single experiment.
Experimental Design
Experimental design is the blueprint of the procedures
that enable the researcher to test hypotheses by reaching valid
conclusions about relationships between independent and
dependent variables (Best and Kahn; 2009). Thus, it provides
the researcher an opportunity for the comparison as required in
the hypotheses of the experiment and enables him to make a
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meaningful interpretation of the results of the study. The
designs deal with practical problems associated with the
experimentation such as: (i) how subjects are to be selected for
experimental and control groups, (ii) the ways through which
variables are to be manipulated and controlled, (iii) the ways in
which extraneous variables are to be controlled, how
observations are to be made, and (iv) the type of statistical
analysis to be employed.
Variables are the conditions or characteristics that the
experimenter manipulates, controls, or observes. The
independent variables are the conditions or characteristics that
the experimenter manipulates or controls in his or her attempt
to study their relationships to the observed phenomena. The
dependent variables are the conditions or characteristics that
appear or disappear or change as the experimenter introduces,
removes or changes the independent variable. In educational
research teaching method is an example of independent
variable and the achievement of the students is an example of
dependent variable. There are some confounding variables that
might influence the dependent variable. Confounding variables
are of two types; intervening and extraneous variables.
Intervening variables are those variables that cannot be
controlled or measured but may influence the dependent
variable. Extraneous variables are not manipulated by the
researcher but influence the dependent variable. It is
impossible to eliminate all extraneous variables, but sound
experimental design enables the researcher to more or less
neutralize their influence on dependent variables.
There are various types of experimental designs (Miller,
1991). The selection of a particular design depends upon
factors like nature and purpose of experiment, the type of
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variables to be manipulated, the nature of the data, the
facilities available for carrying out the experiment and the
competence of the experimenter. The following categories of
experimental research designs are popular in educational
research:
(i) Pre-experimental designs – They are least effective and
provide little or no control of extraneous
variables.
(ii) True experimental designs – employ randomization to
control the effects of variables such as history,
maturation, testing, statistical regression, and
mortality.
(iii)Quasi-experimental designs – provide less satisfactory
degree of control and are used only when
randomization is not feasible.
Symbols used : In discussing experimental designs a few
symbols are used. E – Experimental group, C – Control group
X – Independent variable Y – Dependent variable. R – Random
assignment of subjects to groups Yb – Dependent variable
measures taken before experiment / treatment (pre-test) Ya –
Dependent variable measures taken after experiment/ treatment
(Post-test). Mr – Matching subjects and then random
assignment to groups.
Pre-Experimental design : There are two types of preexperimental designs:
The one group pre-test post-test design : This is a simple
experimental research design without involvement of a control
group. In this design the experimenter takes dependent variable
measures (Yb) before the independent variable (X) is
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manipulated and again takes its measures (Ya) afterwards: The
difference if any, between the two measurements (Yb and Ya) is
computed and is ascribed to the manipulation of X.
Pre-test
Yb

Independent variable
X

Post-test
Ya

The experimenter, in order to evaluate the effectiveness of
computer-based instruction (CBI) in teaching of science to
grade V students, administers an achievement test to the whole
class (Yb) before teaching through CBI. The test is
administered over the same class again to measure Ya. The
means of Yb and Ya are compared and the difference if any is
ascribed to effect of X, i.e. teaching through CBI. The design
has the inherent limitation of using one group only. The design
also lacks scope of controlling extraneous variables like
history, maturation, pre-test sensitization, and statistical
regression etc.
The two groups static design : This design provides some
improvement over the previous by adding a control group
which is not exposed to the experimental treatment. The
experimenter may take two sections of class-V of one school
or class-V of one school or class-V students of two different
schools (intact classes) as experimental and control groups
respectively and assume the two groups to be equivalent. No
pre-test is taken to ascertain it.
Group
E
C

Independent
X
-
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This design compares the post-test scores of experimental
group (Ya E) that has received experimental treatment (X) with
that of control group (Ya C) that has not received X. The major
limitation of the design is that there is no provision for
establishing the equivalence of the experimental (E) and
control (C) groups. However, since no pretest is used, this
design controls for the effects of extraneous variables such
history, maturation, and pre-testing.
Quasi-Experimental Design : Researchers commonly try to
establish equivalence between the experimental and control
groups, the extent they are successful in doing so; to this extent
the design is valid. Sometimes it is extremely difficult or
impossible to equate groups by random selection or random
assignment, or by matching. In such situations, the researcher
uses quasi-experimental design.
The Non-Equivalent Groups Design is probably the most
frequently used design in social research. It is structured like a
pretest-posttest randomized experiment, but it lacks the key
feature of the randomized designs -- random assignment. In the
Non-Equivalent Groups Design, we most often use intact
groups that we think are similar as the treatment and control
groups. In education, we might pick two comparable
classrooms or schools. In community-based research, we might
use two similar communities. We try to select groups that are
as similar as possible so we can fairly compare the treated one
with the comparison one. But we can never be sure the groups
are comparable. Or, put another way, it's unlikely that the two
groups would be as similar as they would if we assigned them
through a random lottery. Because it's often likely that the
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groups are not equivalent, this designed was named the
nonequivalent group design to remind us.
Pre-test
Yb
Yb

Independent Variable
X
-

Post-test
Ya (Experimental)
Ya (Control)

So, what does the term "nonequivalent" mean? In one sense, it
just means that assignment to group was not random. In other
words, the researcher did not control the assignment to groups
through the mechanism of random assignment. As a result, the
groups may be different prior to the study. This design is
especially susceptible to the internal validity threat of
selection. Any prior differences between the groups may affect
the outcome of the study. Under the worst circumstances, this
can lead us to conclude that our program didn't make a
difference when in fact it did, or that it did make a difference
when in fact it didn't.
The counterbalanced design (also called rotation group
design) may be used when the random assignment of subject to
experimental group and control group is not possible. In
counterbalanced design each group of subject is assigned to
experimental treatment at different times during the
experiment. This design overcomes the weakness of nonequivalent design. When intact groups are used, rotation of
groups provides an opportunity to eliminate any differences
that might exist between the groups. Since all the groups are
exposed to all the treatments, the results obtained cannot be
attributed to the preexisting differences in the subjects. The
limitation of this design is that there is carry-over effect of the
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groups from one treatment to the next. Therefore, this design
should be used only when the experimental treatments are such
that the administration of one treatment on a group will have
no effect on the next treatment. There is possibility of boring
students with repeated testing.
True experimental design : True experimental designs are
used in educational research because they ascertain
equivalence of experimental and control groups by random
assignment of subjects to these groups, and thus, control the
effects of extraneous variables like history, maturation, testing,
measuring instruments, statistical regression and mortality.
This design, in contrast to pre-experimental design, is a better
and used in educational research wherever possible.
1. Two groups, randomized subjects, post-test only design:
This is one of the most effective designs in minimizing the
threats to experimental validity. In this design subjects are
assigned to experimental and control groups by random
assignment which controls all possible extraneous variables,
e.g. testing, statistical regression, mortality etc. At the end of
experiment the difference between the mean post-test scores of
the experimental and control group are put to statistical test –
‘t’ test or analysis of variance (ANOVA). If the differences
between the means are found significant, it can be attributed to
the effect of (X), the independent variable.
Group
E
R
C

Independent Variable
X

Post-test
Ya
Ya

-
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The main advantage of this design is random assignment of
subjects to groups, which assures the equivalence of the groups
prior to experiment. Further, this design, in the absence of
pretest, controls the effects of history, maturation and pretesting etc. This design is useful in the experimental studies at
the pre-primary or primary stage and the situations in which a
pre-test is not appropriate or not available.
2. Two groups, randomized matched subject, post-test only
design :
This design, instead of using random assignment of subjects to
experimental and control group, uses the technique of
matching. In this technique, the subjects are paired so that their
scores on matching variable(s), i.e. the extraneous variable(s)
the experimenter wants to control, are as close as possible. One
subject of each pair is randomly assigned to one group and the
other to the second group. The groups are designated as
experimental and control by random assignment (tossing a
coin).
Group
E
C

Independent Variable
X
-

Post-test
Ya
Ya

This design iVPDLQO\XVHGZKHUHʊ³WZRJURXSVUDQGRPL]HG
subjects, post-test only” design is not applicable and where
small groups are to be used. The random assignment of
subjects to groups after matching adds to the strength of this
design. The major limitation of the design is that it is very
difficult to use matching as a method of controlling extraneous
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variables because in some situations it is not possible to locate
a match and some subjects are excluded from the experiment.
3.Two groups randomized subjects, pre-test post-test
design : In this design subjects are assigned to the
experimental group and the control group at random and are
given a pre-test (Yb). The treatment is introduced only to the
experimental group, after which the two groups are measured
on dependent variable. The difference in scores or gain scores
(D) in respect of pre-test and post-test (Ya – Yb = D) is found
for each group and the difference in scores of both the groups
(De and Dc) is compared in order to ascertain whether the
experimental treatment produced a significant change. Unless
the effect of the experimental manipulation is strong, the
analysis of the differential score is not advisable (Kerlinger,
1973, p-336). If they are analyzed, however, a ’t‘ or ‘F‘ test is
used.
Group
E
C

Pre-Test
Yb
Yb

Independent Variable
X
-

Post-test
Ya
Ya

The main advantages of this design include:
Through initial randomization and pre-testing equivalence
between the two groups can be ensured.
Randomization seems to control most of the extraneous
variables.
But the design does not guarantee external validity of the
experiment as the pretest may increase the subjects’ sensitivity
to the manipulation of X.
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The Solomon three groups design : This design, developed
by Solomon seeks to overcome the difficulty of the design:
Randomized Groups, Pre-test Posttest Design, i.e. the
interactive effects of pre-testing and the experimental
manipulation. This is achieved by employing a second control
group (C2) which is not pre-tested but is exposed to the
experimental treatment (X).
Group Pre-Test
E
Yb
C1
Yb
C2
-

Independent Variable
X
X

Post-test
Ya
Ya
Ya

This design provides scope for comparing post-tests (Ya)
scores for the three groups. Even though the experimental
group has a significantly higher mean score as compared to
that of the first control group (Ya E > Ya C1), one cannot be
confident that this difference is due to the experimental
treatment (X). It might have occurred because of the subjects’
pre-test sensitization. But, if the mean Ya scores of the second
control group is also higher as compared to that of the first
control group (Ya C2 > Ya C1), then one can assume that the
experimental treatment has produced the difference rather than
the pre-test sensitization, since C2 is not pre-tested.
Internal and External Experimental Validity
Validity of experimentation : An experiment must have two
types of validity: internal validity and external validity
(Campbell and Stanley, 1963; Miller, 1991):
Internal validity : Internal validity refers to the extent to which
the manipulated or independent variables actually have a
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genuine effect on the observed results or dependent variable
and the observed results were not affected by the extraneous
variables. This validity is affected by the lack of control of
extraneous variables.
External validity : External validity is the extent to which the
relationships among the variables can be generalized outside
the experimental setting like other population, other variables.
This validity is concerned with the generalizability or
representativeness of the findings of experiment, i.e. to what
population, setting and variables can the results of the
experiment be generalized.
Factors affecting validity of experimentation : In educational
experiments, a number of extraneous variables influence the
results of the experiment in way that are difficult to evaluate.
Although these extraneous variables cannot be completely
eliminated, many of them can be identified. Campbell and
Stanley (1963) have pointed out the following major variables
which affect significantly the validity of an experiment:
History : The variables, other than the independent variables,
that may occur between the first and the second measurement
of the subjects (Pre-test and post test).
Maturation : The changes that occur in the subjects over a
period of time and confused with the effects of the independent
variables.
Testing : Pre-testing, at the beginning of an experiment, may
be sensitive to subjects, which may produce a change among
them and may affect their post-test performance.
Measuring Instruments : Different measuring instruments,
scorers, interviewers or the observers used at the pre and post
testing stages; and unreliable measuring instruments or
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techniques are threats to the validity of an experiment.
Statistical regression : It refers to the tendency for extreme
scores to regress or move towards the common mean on
subsequent measures. The subjects who scored high on a pretest are likely to score relatively low on the retest whereas the
subjects who scored low on the pre-test are likely to score high
on the retest.
Experimental mortality : It refers to the differential loss of
subjects from the comparison groups. Such loss of subjects
may affect the findings of the study. For example, if some
subjects in the experimental group who received the low scores
on the pre-test drop out after taking the test, this group may
show higher mean on the post-test than the control group.
Differential selection of subjects : It refers to difference
between/among groups on some important variables related to
the dependent variable before application of the experimental
treatment.
Controlling Extraneous and Intervening Variables : All
experimental designs have one central characteristic: they are
based on manipulating the independent variable and measuring
the effect on the dependent variable. Experimental designs
result in inferences drawn from the data that explain the
relationships between the variables. The classic experimental
design consists of the experimental group and the control
group. In the experimental group the independent variable is
manipulated. In the control the dependent variable is measured
when no alteration has been made on the independent variable.
The dependent variable is measured in the experimental group
the same way, and at the same time, as in the control group.
The prediction is that the dependent variable in the
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experimental group will change in a specific way and that the
dependent variable in the control group will not change.
Controlling Unwanted Influences : To obtain a reliable
answer to the research question, the design should eliminate
unwanted influences. The amount of control that the researcher
has over the variables being studied varies, from very little in
exploratory studies to a great deal in experimental design, but
the limitations on control must be addressed in any research
proposal. These unwanted influences stem from one or more of
the following: extraneous variables, bias, the Hawthorne
effect, and the passage of time.
Extraneous Variables : Extraneous variables are variables
that can interfere with the action of the independent variable.
Since they are not part of the study, their influence must be
controlled. In the research literature, the extraneous variables
also referred to as intervening variables, directly affect the
action of the independent variable on the dependent variables.
Intervening variables are those variables that occur in the study
setting. They include economic, physical, and psychological
variables. Therefore, it is important to control extraneous
variables to study the effect of independent variable on
dependent variable. We must be very careful to control all
possible extraneous variables that might intervene the
dependant variable. Methods of controlling extraneous
variables include (Miller, 1991):
¾
¾
¾
¾
¾

randomization
homogeneous sampling techniques
matching
building the variables into the design
statistical control
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Randomization : Theoretically, randomization is the only
method of controlling all possible extraneous variables. The
random assignment of subjects to the various treatment and
control groups means that the groups can be considered
statistically equal in all ways at the beginning of the
experiment. It does not mean that they actually are equal for all
variables.
However, the probability of their being equal is greater than
the probability of their not being equal, if the random
assignment was carried out properly. The exception lies with
small groups where random assignment could result in unequal
distribution of crucial variables. If this possibility exists, the
other method would be more appropriate. In most instances,
however, randomization is the best method of controlling
extraneous variables.
A random sampling technique results in a normal distribution
of extraneous variables in the sample; this approximates the
distribution of those variables in the population. The purpose
of randomization is to ensure a representative sample.
Randomization comes into play when we randomly assign
subjects to experimental and control groups, thus ensuring that
the groups are as equivalent as possible prior to the
manipulation of the independent variable. Random assignment
assures that the researcher is unbiased. Instead, assignment is
predetermined for each subject.
Homogeneous Sample : One simple and effective way of
controlling an extraneous variable is not to allow it to vary. We
may choose a sample that is homogenous for that variable. For
example, if a researcher believes that gender of the subject
might affect the dependant variable, he/she could select the
subjects of the desired gender only. If the researcher believes
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that socio-economic status might influence the dependant
variable, he/she would select subject from a particular range of
socio-economic status. After selecting students from a
homogenous population the researcher may assign the subjects
to experimental and control group randomly.
Matching : When randomization is not possible, or when the
experimental groups are too small and contain some crucial
variables, subjects can be matched for those variables. The
experimenter chooses subjects who match each other for the
specified variables. One of these matched subjects is assigned
to the control group and the other to the experimental group,
thus ensuring the equality of the groups at the outset.
The process of matching is time consuming and introduces
considerable subjectivity into sample selection. Therefore, it
should be avoided whenever possible. If we use matching,
limit the number of groups to be matched and keep the number
of variables for which the subjects are matched low. Matching
with more than five variables becomes extremely cumbersome,
and it is almost impossible to find enough matched partners for
the sample. Matching may be used in all research designs
when we are looking at certain outcomes and want to have as
much control as possible.
Building Extraneous Variables into the Design : When
extraneous variables cannot be adequately controlled by
randomization, they can be built into the design as independent
variables. They would have to be added to the purpose of study
and tested for significance along with other variables. In this
way, their effect can be measured and separated from the effect
of the independent variable.
Statistical Control : In experimental designs, the effect of the
extraneous variables can be subtracted statistically from the
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total action of the variables. The technique of analysis of
variance (ANOVA) may be used for this purpose. Here, one or
more extraneous variables are measured along with the
dependant variables. This method adds to the cost of the study
because of the additional data collection and analysis required.
Therefore, it should be used only as a last resort.
Some Examples of Experimental Research Projects:
3.5.2 Descriptive Research
The descriptive research attempts to describe, explain and
LQWHUSUHWFRQGLWLRQVRIWKHSUHVHQWLHʊZKDWLVµ7KHSXUSRVH
of a descriptive research is to examine a phenomenon that is
occurring at a specific place(s) and time. A descriptive
research is concerned with conditions, practices, structures,
differences or relationships that exist, opinions held, processes
that are going on or trends that are evident.
Types of Descriptive Research Methods
The descriptive research methods can be broadly classified as
(Marshall and Rossman 1989):
1. Correlational Research
2. Causal-Comparative Research
3. Case Study
3.5.2.1. Correlational Research
Correlational research comprises of collecting data to
determine whether, and to what extent, a relationship exists
between two or more quantifiable variables. Correlational
research uses numerical data to explore relationships between
two or more variables. The degree of relationship is expressed
in terms of a coefficient of correlation. If the relationship exists
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between variables, it implies that scores on one variable are
associated with or vary with the scores on another variable. If
these relationships are substantial and consistent, they enable a
researcher to make predictions about the variables.
Co relational research is of the following two types:
(a) Relationship Studies: These attempt to gain insight
into variables that are related to complex variables such as
academic performance, self-concept, stress, achievement
motivation or creativity.
(b) Prediction Studies: These are conducted to facilitate
decisions about individuals or to aid in various types of
selection. They are also conducted to determine predictive
validity of measuring tools as well as to test variables
hypothesized to be predictors of a criterion variable.
Some questions that could be examined through correlational
research are as follows:
1. How is job satisfaction of a teacher related to the extent
of autonomy available in job?
2. Is there a relationship between Socio-Economic Status
of parents and their involvement with the school?
3. How well do Common Entrance Test Scores for
admission to B.Ed. reflect / predict teacher effectiveness?
3.5.2.2. Causal-Comparative Research
Causal-comparative studies attempt to identify cause-effect
relationships, correlational studies do not. Causal-comparative
studies involve comparison, correlational studies involve
relationship. However, neither method provides researchers
with true experimental data. On the other hand, causalcomparative and experimental research both attempt to
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establish cause-and-effect relationships and both involve
comparisons. In an experimental study, the researcher selects a
random sample and then randomly divides the sample into two
or more groups. Groups are assigned to the treatments and the
study is carried out. However, in causal-comparative research,
individuals are not randomly assigned to treatment groups
because they already were selected into groups before the
research began. In experimental research, the independent
variable is manipulated by the researcher, whereas in causalcomparative research, the groups are already formed and
already different on the independent variable.
The Value of Causal-Comparative Research: In a large
majority of educational research especially in the fields of
sociology of education and educational psychology, it is not
possible to manipulate independent variables due to ethical
considerations especially when one is dealing with variables
such as anxiety, intelligence, home environment, teacher
personality, negative reinforcement, equality of opportunity
and so on. It is also not possible to control such variables as in
an experimental research. For studying such topics and their
influence on students, causal-comparative method is the most
appropriate.
The Weaknesses of Causal-Comparative Research: There
are three major limitations of causal-comparative research.
These include, (a) lack of control or the inability to manipulate
independent variables methodologically, (b) the lack of power
to assign subjects randomly to groups and (c) the danger of
inappropriate interpretations. The lack of randomization,
manipulation, and control factors make it difficult to establish
cause-and-effect relationships with any degree of confidence.
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3.5.2.3. Case Study
In education, case study is one of the most widely used
qualitative approaches of research. Case study research is
descriptive research that involves describing and interpreting
events, conditions, circumstances or situations that are
occurring in the present. It emphasizes detailed contextual
analysis of a limited number of events or conditions and their
relationships. Darwin's theory of evolution was based, in
essence, on case study research, not experimentation, for
instance. Its distinguishing characteristic is that each
respondent is (individual, family, classroom, institution,
cultural group) is taken as a unit and the unitary nature of
individual case is the focus of analysis.
A case study can be conducted to explore, to describe
or to explain a phenomenon. Most case studies are usually
qualitative in nature. However, some case studies can also be
quantitative in nature. Many case studies have been done by
combining the qualitative as well as the quantitative
approaches in which initially the qualitative approach has been
used and data have been collected using interviews and
observations followed by the quantitative approach. The
approach of case studies ranges from general field studies to
interview of a single individual or group. For example, a case
study can focus on the life of a single gifted student, his
actions, behaviour, abilities and so on in his school or it can
focus on the social life of an individual including his entire
background, experiences, motivations and aspirations that
influence his behaviour society. Examples of case studies
include a ‘case’ of curriculum development, of innovative
training, of disruptive behaviour, of an ineffective institution
and so on.
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Characteristics of a Case Study
Following are the characteristics of a case study (Yin, 1984):
1. It is concerned with an exhaustive study of particular
instances. A case is a particular instance of a phenomenon. In
education, examples of phenomena include educational
programmes, curricula, roles, events, interactions, policies,
process, concept and so on. Its distinguishing feature is that
each respondent (individual, class, institution or cultural
group) is treated as a unit.
2. It emphasises the study of interrelationship between
different attributes of a unit.
3. According to Cooley, case study deepens our perception
and gives us a clear insight into life… It gets at behaviour
directly and not by an indirect or abstract approach.
4. Each case study needs to have a clear focus which may
include those aspects of the case on which the data collection
and analysis will concentrate. The focus of a study could be a
specific topic, theme, proposition or a working hypothesis.
5. It focuses on the natural history of the unit under study
and its interaction with the social world around it.
6. The progressive records of personal experience in a case
study reveals the internal strivings, tensions and motivations
that lead to specific behaviours or actions of individuals or the
unit of analysis.
7. In order to ensure that the case study is intensive and indepth, data are collected over a long period of time from a
variety of sources including human and material and by using
a variety of techniques such as interviews and observations and
tools such as questionnaires, documents, artefacts, diaries and
so on.
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8. According to Smith, as cited by Merriam, (1998), these
studies are different from other forms of qualitative of research
in that they focus on a ‘single unit’ or a ‘bounded system’. A
system is said to be a bounded system if it includes a finite or
limited number of cases to interviewed or observed within a
definite amount of time.
9. It may be defined as an in-depth study of one or more
instances of a phenomenon- an individual, a group, an
institution, a classroom or an event- with the objective of
discovering meaning, investigating processes, gaining an
insight and an understanding of an individual, group or
phenomena within the context in such a way that it reflects the
real life context of the participants involved in the phenomena.
These individuals, groups, institutions, classrooms or events
may represent the unit of analysis in a case study. For
example, in a case study, the unit of analysis may be a
classroom and the researcher may decide to investigate the
events in three such classrooms.
10. According to Yin, case studies typically involve
investigation of a phenomenon for which the boundaries
between the phenomenon and its context are not clearly
evident. These boundaries should be clearly clarified as part of
the case study. He further emphasises the importance of
conducting a case study in its real life context. In education,
the classroom or the school is the real life context of a case
study as the participants of such a case study are naturally
found in these settings.
11. A case study can be a single-site study or a multi-site
study.

82

How do you do action research?

12. Cases are selected on the basis of dimensions of a
theory (pattern-matching) or on diversity on a dependent
phenomenon (explanation-building).
13. No generalization is made to a population beyond cases
similar to those studied.
14. Conclusions are phrased in terms of model elimination,
not model validation. Numerous alternative theories may be
consistent with data gathered from a case study.
15. Case study approaches have difficulty in terms of
evaluation of low-probability causal paths in a model as any
given case selected for study may fail to display such a path,
even when it exists in the larger population of potential cases.
16. Acknowledging multiple realities in qualitative case
studies, as is commonly done, involves discerning the various
perspectives of the researcher, the case/participant, and others,
which may or may not converge.
Components of a Case Study Design
According to Yin, following are the five component
elements of a case study design (Yin, 1984):
1. Study questions
2. Study propositions (if any are being used) or theoretical
framework
3. Identification of the units of analysis
4. The logical linking of the data to the propositions (or
theory)
5. The criteria for interpreting the findings.
The purpose of a case study is a detailed examination
of a specific activity, event, institution, or person/s. The
hypotheses or the research questions are stated broadly at the
beginning at the study. A study‘s questions are directed
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towards ‘how’ and ‘why’ considerations and enunciating and
defining these are the first task of the researcher. The study‘s
propositions could be derived from these ‘how’ and ‘why’
questions. These propositions could help in developing a
theoretical focus. However, all case studies may not have
propositions. For instance, an exploratory case study may give
only a purpose statement or criteria that could guide the
research process. The unit of analysis defines what the case
study is focussing on, whether an individual, a group, n
institution, a city, a society, a nation and so on. Linkages
between the data and the propositions (or theory) and the
criteria for interpreting the findings are usually the least
developed aspects of case studies (Yin, 1994).
Types of Case Study Designs: Yin (1994) and Winston
(1997) have identified several types of case study designs.
These are as follows:
(A) Exploratory Case Study Design: In this type of case
study design, field work and data collection are carried out
before determining the research questions. It examines a topic
on which there is very little prior research. Such a study is a
prelude to a large social scientific study. However, before
conducting such an exploratory case study, its organisational
framework is designed in advance so as to ensure its
usefulness as a pilot study of a larger, more comprehensive
research. The purpose of the exploratory study is to elaborate a
concept, build up a model or advocate propositions.
(B) Explanatory Case Study Design: These are useful
when providing explanation to phenomena under
consideration. These explanations are patterns implying that
one type of variation observed in a case study is systematically
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related to another variation. Such a pattern can be a relational
pattern or a causal pattern depending on the conceptual
framework of the study. In complex studies of organisations
and communities, multivariate cases are included so as to
examine a plurality of influences. Yin and Moore (1988)
suggest the use of a pattern-matching technique in such a
research wherein several pieces of information from the same
case may be related to some theoretical proposition.
(C) Descriptive Case Study Design: A descriptive case
study necessitates that the researcher present a descriptive
theory which establishes the overall framework for the
investigator to follow throughout the study. This type of case
study requires formulation and identification of a practicable
theoretical framework before articulating research questions. It
is also essential to determine the unit of analysis before
beginning the research study. In this type of case study, the
researcher attempts to portray a phenomenon and
conceptualize it, including statements that recreate a situation
and context as much as possible.
(D) Evaluative Case Study Design : Often, in responsive
evaluation, quasi-legal evaluation and expertise-based
evaluation, a case study is conducted to make judgments. This
may include a deep account of the phenomenon being
evaluated and identification of most important and relevant
constructs, themes and patterns. Evaluative case studies can be
conducted on educational programmes funded by the
Government such as ‘Sarva Shiksha Abhiyan’ or Orientation
Programmes and Refresher Courses conducted by Academic
Staff Colleges for college teachers or other such programmes
organised by the State and Local Governments for secondary
and primary school teachers.
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Steps of Conducting a Case Study
Following are the steps of a case study (Whyte, 1991):
1. Identifying a current topic which is of interest to the
researcher.
2. Identifying
hypotheses (if any).

research

questions

and

developing

3. Determining the unit of sampling and the number of
units. Select the cases.
4. Identifying sources, tools and techniques of data
collection. These could include interviews, observations,
documentation, student records and school databases. Collect
data in the field.
5. Evaluating and Analysing Data.
6. Report writing.
Step 1 : Identifying a current topic which is of interest to
the researcher
In order to identify a topic for case study research, the
following questions need to be asked:
(i) What kind of topics can be addressed using the case
study method?
(ii) How can a case study research be designed, shaped and
scoped in order to answer the research question adequately?
(iii) How can the participation of individuals/institutions be
obtained for the case study research?
(iv) How can case study data be obtained from case
participants in an effective and efficient manner?
(v) How can rigour be established in the case study
research report so that it is publishable in academic journals?
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According to Maxwell, there are eight different factors that
could influence the goals of a case study as follows:
1. To grasp the meanings that events, situations,
experiences and actions have for participants in the study
which is part of the reality that the researcher wants to
understand.
2. To understand the particular context within which the
participants are operating and its influence on their actions, in
addition to the context in which one‘s research participants are
embedded. Qualitative researchers also take into account the
contextual factors that influence the research itself.
3. To identify unanticipated phenomena and influences that
emerge in the setting and to generate new grounded theories
about such aspects.
4. To grasp the process by which events and actions take
place that lead to particular outcomes.
5. To develop causal explanations based on process theory
(which involves tracing the process by which specific aspects
affect other aspects), rather than variance theory (which
involves showing a relationship between two variables as in
quantitative research).
6. To generate results and theories that are understandable
and experientially credible, both to the participants in the study
and to others.
7. To conduct summative evaluations designed to improve
practice rather than merely to assess the value of a final
programme or product.
8. To engage in collaborative and action research
practitioners and research participants.
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Step 2 : Identifying research questions and developing
hypotheses (if any)
The second step in case study research is to establish a
research focal point by forming questions about the situation or
problem to be studied and determining a purpose for the study.
The research objective in a case study is often a programme,
an entity, a person or a group of people. Each objective is
likely to be connected to political, social, historical and
personal issues providing extensive potential for questions and
adding intricacy to the case study. The researcher attains the
objective of the case study through an in-depth investigation
using a variety of data gathering methods to generate
substantiation that leads to understanding of the case and
answers the research questions. Case study research is usually
aimed at answering one or more questions which begin with
"how" or "why." The questions are concerned with a limited
number of events or conditions and their inter-relationships. In
order to formulate research questions, literature review needs
to be undertaken so as to establish what research has been
previously conducted. This helps in refining the research
questions and making them more insightful. The literature
review, definition of the purpose of the case study and early
determination of the significance of the study for potential
audience for the final report direct how the study will be
designed, conducted and publicly reported.
Step 3 : Determining the unit of sampling and the number
of units. Select the cases. Sampling Strategies in a Case
Study :
In a case study design, purposeful sampling is done
ZKLFKKDVEHHQGHILQHGE\3DWWRQDVʊ³VHOHFWLQJLQIRUPDWLRQ88
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rich cases for study in-depth”. a case study research,
purposeful sampling is preferred over probability sampling as
they enhance the usefulness of the information acquired from
small samples. Purposive samples are expected to be
conversant and informative about the phenomenon under
investigation. A case study requires a plan for choosing sites
and participants in order to start data collection. The plan is
NQRZQ DV DQ ĴHPHUJHQW GHVLJQµ LQ ZKLFK research decisions
depend on preceding information. This necessitates purposive
sampling, data collection and partial, simultaneous analysis of
data as well as interactive rather than distinct sequential steps.
During the phase of designing a case study research,
the researcher determines whether to use single or multiple
real-life cases to examine in-depth and which instruments and
data collection techniques to use. When multiple cases are
used, each case is treated as a single case. Each case/s
conclusions can then be used as contributing information to the
entire study, but each case remains a single case for collecting
data and analysis. Exemplary case studies carefully select
cases and carefully examine the choices available from among
many research tools available so as to enhance the validity of
the study. Careful selection helps in determining boundaries
around the case. The researcher must determine whether to
VWXG\ ĴXQLTXH FDVHVµ RU ĴW\SLFDO FDVHVµ +H DOVR QHHGV WR
decide whether to select cases from different geographical
areas. It is necessary at this stage to keep in mind the goals of
the study so as to identify and select relevant cases and
evidence that will fulfil the goals of the study and answer the
research questions raised. Selecting multiple or single cases is
a key element, but a case study can include more than one unit
of embedded analysis. For example, a case study may involve
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study of a single type of school (Fro example, Municipal
School) and a school belonging to this type. This type of case
study involves two levels of analysis and increases
the complexity and amount of data to be gathered and
analyzed. Multiple cases are often preferable to single cases,
particularly when the cases may not be representative of the
population from which they are drawn and when a range of
behaviours/profiles, experiences, outcomes, or situations is
desirable. However, including multiple cases limits the depth
with which each case may be analyzed and also has
implications for the structure and length of the final report.
Step 4 : Identifying sources, tools and techniques of data
collection Sources of Data in a Case Study :
A case study method involves using multiple sources and
techniques in the data collection process. The researcher
determines in advance what evidence to collect and which
techniques of data analysis to use so as to answer the research
questions. Data collected is normally principally qualitative
and soft data, but it may also be quantitative also. Data are
collected from primary documents such as school records and
databases, students‘ records, transcripts and results, field notes,
self-reports or think-aloud protocols and memoranda.
Techniques used to collect data can include surveys,
interviews, questionnaires, documentation review, observation
and physical artefacts. These multiple tools and techniques of
data collection add texture, depth, and multiple insights to an
analysis and can enhance the validity or credibility of the
results. Case studies may make use of field notes and databases
to categorize and reference data so that it is readily available
for subsequent re-interpretation. Field notes record feelings
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and intuitive hunches, pose questions, and document the work
in progress. They record testimonies, stories and illustrations
which can be used in reporting the study. They may inform of
impending preconceptions because of the detailed exposure of
the client to special attention or give an early signal that a
pattern is emerging. They assist in determining whether or not
the investigation needs to be reformulated or redefined based
on what is being observed. Field notes should be kept separate
from the data being collected and stored for analysis.
According to Cohen and Manion, the researcher must use
the chosen data collection tools and techniques systematically
and properly in collecting the evidence. Observations and data
collection settings may range from natural to artificial, with
relatively unstructured to highly structured elicitation tasks and
category systems depending on the purpose of the study and
the disciplinary traditions associated with it. Case studies
necessitate that effective training programmes be developed
for investigators, clear protocols and procedures be established
in advance before starting the field work and conduct a pilot
study in before moving into the field so as to eliminate
apparent obstacles and problems. The researcher training
programme need to cover the vital concepts of the study,
terminology, processes and methods and need to teach
researcher/s how to apply the techniques being used in the
study accurately. The programme should also be aimed at
training researcher/s to understand how the collection of data
using multiple techniques strengthens the study by providing
opportunities for triangulation during the analysis phase of the
study. The programme should also include protocols for case
study research including time deadlines, formats for narrative
reporting and field notes, guidelines for collection of
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documents, and guidelines for field procedures to be used.
Investigators need to be good listeners who can hear exactly
the words being used by those interviewed. Qualities of
effective investigators also include being able to ask good
questions and interpret answers. Effective investigators not
only review documents looking for facts but also read between
the lines and pursue collaborative evidence elsewhere when
that seems appropriate. Investigators need to be flexible in
real-life situations and not feel threatened by unexpected
change, missed appointments or lack of space. Investigators
need to understand the goals of the study and comprehend the
issues and must be open to contrary findings. Investigators
must also be aware that they are going into the world of real
human beings who may be threatened or unsure of what the
case study will bring.
After investigators are trained, the final advance
preparation step is to select a site for pilot study and conduct a
pilot test using all the data collection tools and techniques so
that difficult and tricky areas can be uncovered and corrected.
Researchers need to anticipate key problems and events,
identify key people, prepare letters of introduction, establish
rules for confidentiality, and actively seek opportunities to
revisit and revise the research design in order to address and
add to the original set of research questions. Throughout the
design phase, researchers must ensure that the construct
validity, internal validity, external validity, and reliability of
the tools and the research method are adequate. Construct
validity requires the researcher to use the suitable measures for
the concepts being studied. Internal validity (especially
important in explanatory or causal studies) demonstrates that
certain
conditions/events
(causes)
lead
to
other
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conditions/events (effect/s) and necessitates the use of multiple
sets of evidence from multiple sources to reveal convergent
lines of inquiry. The researcher makes efforts to ascertain a
series of substantiation forward and backward. External
validity reflects whether findings are generalisable beyond the
immediate case/s. The more variations in places, people and
procedures a case study can withstand and still yield the same
findings, the more will be its external validity. Techniques
such as cross-case examination and within-case examination
along with literature review help in ensuring external validity.
Reliability refers to the stability, accuracy and precision of
measurement. Exemplary case study design ensures that the
procedures used are well documented and can be repeated with
the same results over and over again. Establishing a trusting
relationship with research participants, using multiple data
collection procedures, obtaining sufficient pertinent
background information about case participants and sites and
having access to or contact with the case over a period of time
are, in general, all decidedly advantageous.
Step 5 : Evaluating and analysing data
The case study research generates a huge quantity of data
from multiple sources. Hence systematic organisation of the
data is essential in prevent the researcher from losing sight of
the original research purpose and questions. Advance
preparation assists in handling huge quantity of largely soft
data in a documented and systematic manner. Researchers
prepare databases for categorizing, sorting, storing and
retrieving data for analysis. The researcher examines raw data
so as to find linkages between the research object and the
outcomes with reference to the original research questions.
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Throughout the evaluation and analysis process, the researcher
remains open to new opportunities and insights. The case study
method, with its use of multiple data collection methods and
analysis techniques, provides researchers with opportunities to
triangulate data in order to strengthen the research findings and
conclusions. According to Creswell, analysis of data in case
study research usually involves an iterative, spiralling or
cyclical process that proceeds from more general to more
specific observations. According to Miles and Huberman, data
analysis may commence during interviews or observations and
continue during transcription, when recurring themes, patterns
and categories become apparent. Once written records are
available, analysis involves the coding of data and the
identification of prominent points or structures. Having
additional coders is highly desirable, especially in structural
analyses of discourse, texts, syntactic structures or interaction
patterns involving high-inference categories leading ultimately
to the quantification of types of items within categories. Data
reduction may include quantification or other means of data
aggregation and reduction, including the use of data matrices,
tables, and figures. The strategies used in analysis require
researchers to move beyond initial impressions to improve the
likelihood of precise and consistent findings. Data need to be
consciously sorted in many different ways to expose or create
new insights and will deliberately look for contradictory data
to disconfirm the analysis. Researchers categorize, tabulate and
recombine data to answer the initial research questions and
conduct cross-checking of facts and incongruities in accounts.
Focused, short, repeated interviews may be essential to collect
supplementary data to authenticate key observations or check a
fact.
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Precise techniques that could be used for data analysis
include placing information into arrays, creating matrices of
categories, creating flow charts or other displays and tabulating
frequency of events. Researchers can use quantitative data to
substantiate and support the qualitative data so as to
comprehend the raison d'être or theory underlying
relationships. Besides, multiple investigators could be used to
gain the advantage provided when diverse perspectives and
insights scrutinize the data and the patterns. When the multiple
observations converge, reliability of the findings enhances.
Inconsistent discernments, on the other hand, necessitate the
researchers to inquire more intensely. Moreover, the cross-case
search for patterns, keeps investigators from reaching untimely
conclusions by requiring that investigators look at the data in
diverse ways. Cross-case analysis divides the data by type
across all cases investigated. One researcher then examines the
data of that type carefully. When a pattern from one data type
is substantiated by the evidence from another, the result is
stronger. When substantiation conflicts, deeper probing of the
variation is necessary to identify the cause/s or source/s of
conflict. In all cases, the researcher treats the evidence
reasonably to construct analytic conclusions answering the
original "how" and "why" research questions.
Step 6 : Report writing
Case studies report the data in a way that transforms a
multifarious issue into one that can be understood, permitting
the reader to question and examine the study and reach an
understanding independent of the researcher. The objective of
the written report is to depict a multifaceted problem in a way
that conveys an explicit experience to the reader. Case studies
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should present data in a way that leads the reader to apply the
experience in his or her own real-life situation. Researchers
need to pay exacting consideration to displaying adequate
evidence to achieve the reader‘s confidence that all avenues
have been explored, clearly communicating the confines of the
case and giving special attention to conflicting propositions. In
general, a research report in a case study should include the
following aspects:
¾ A statement of the study's purpose and the theoretical
context.
¾ The problem or issue being addressed.
¾ Central research questions.
¾ A detailed description of the case(s) and explanation of
decisions related to sampling and selection.
¾ Context of the study and case history, where relevant. The
research report should provide sufficient contextual
information about the case, including relevant biographical
and social information (depending on the focus), such as
teaching - learning history, students‘ and teachers‘
background, years of studying/working in the institution,
data collection site(s) or other relevant descriptive
information pertaining to the case and situation.
¾ Issues of access to the site/participants and the relationship
between you and the research participant (case).
¾ The duration of the study.
¾ Evidence that you obtained informed consent, that the
participants' identities and privacy are protected, and,
ideally, that participants benefited in some way from taking
part in the study.
¾ Methods of data collection and analysis, either manual or
computer-based data management and analysis (see
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weitzman & miles, 1995), or other equipment and
procedures used.
¾ Findings, which may take the form of major emergent
themes, developmental stages, or an in-depth discussion of
each case in relation to the research questions; and
illustrative quotations or excerpts and sufficient amounts of
other data to establish the validity and credibility of the
analysis and interpretations.
¾ A discussion of factors that might have influenced the
interpretation of data in undesired, unanticipated, or
conflicting ways.
A consideration of the connection between the case study
and larger theoretical and practical issues in the field is
essential to report. The report could include a separate chapter
handling each case separately or treating the case as a
chronological recounting. Some researchers report the case
study as a story. During the report preparation process, the
researcher critically scrutinizes the report trying to identify
ways of making it comprehensive and complete. The
researcher could use representative audience groups to review
and comment on the draft report. Based on the comments, the
researcher could rewrite and revise the report. Some case study
researchers suggest that the report review audience should
include the participants of the study.
Strengths of Case Study Method
1. It involves detailed, holistic investigation of all aspects
of the unit under study.
2. Case studies data are strong in reality.
3. It can utilise a wide range of measurement tools and
techniques.
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4. Data can be collected over a period of time and is
contextual.
5. It enables the researcher to assess and document not just
the empirical data but also how the subject or institution under
study interacts with the larger social system.
6. Case study reports are often written in non-technical
language and are therefore easily understood by laypersons.
7. They help in interpreting similar other cases.
Weaknesses of Case Study Method
1. The small sample size prevents the researcher from
generalising to larger populations.
2. The case study method has been criticised for use of a small
number of cases can offer no grounds for establishing
reliability or generality of findings.
3. The intense exposure to study of the case biases the
findings.
4. It has also been criticised as being useful only as an
exploratory tool.
5. They are often not easy to cross-check.
Yet researchers continue to use the case study research method
with success in carefully planned and crafted studies of reallife situations, issues, and problems.

3.5.3 Historical Research
It seems to be especially difficult to talk about research in
Education without invoking the past. Historical Research
enables educationists to find out solutions to contemporary
problems which have their roots in the past. i.e. it serves the
purpose of bringing about reforms in education. Furthermore,
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it throws light on present trends and can help in predicting
future trends. If we understand how an educationist or a group
of educationists acted in the past, we can predict how they will
act in future. Historical Research involves a critical inquiry of
a previous age with the aim of reconstructing a faithful
representation of the past. Here, the investigator studies
documents and other sources that contain facts concerning the
research theme with the objective of achieving better
understanding of present policies, practices, problems and
institutions.
Sources of Historical Data
These sources are broadly classified into two types:
(a) Primary Sources:
A primary data source as “the testimony of any eyewitness,
or of a witness by any other of the senses, or of a mechanical
device. Examples of primary sources include new paper report,
letters, public documents, court decisions, personal diaries,
autobiographies, artifacts and eyewitness’s verbal accounts.
(b) Secondary Sources:
A secondary source is one in which the eyewitness or the
participant i.e. the person describing the event was not actually
present but who obtained his/her descriptions or narrations
from another person or source. This another person may or
may not be a primary source. Examples of secondary sources
include textbooks, biographies, encyclopedias, reference
books, replicas of art objects and paintings and so on. It is
possible that secondary sources contain errors due to passing
of information from one source to another. These errors could
get multiplied when the information passes through many
sources thereby resulting in an error of freat magnitude in the
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final data. Thus, wherever possible, the researcher should try
to use primary sources of data. However, that does not reduce
the value of secondary sources. Excessive use of easy-to-find
secondary sources of data should be avoided. Though locating
primary sources of data time-consuming and requires efforts,
they are usually more trustworthy.
Evaluation of the Historical Sources
Adequate internal and external criticism of sources of
historical data is very essential for establishing the authenticity
and validity of the data. It is also necessary to ascertain
whether statements concerning evidence by one participant
have influenced opinions of other participant or witnesses. The
data of historical sources is subject to two types of evaluation:
(i) External Criticism of Data: External criticism regards the
issue of authenticity of the data. External criticism seeks to
determine whether the document or the artifact that the
researcher is studying is genuinely valid primary data.
ii) Internal Criticism of Data : Having established the
authenticity of the source of historical data, the researcher
needs to be aware of his/her own personal values, interests and
biases. Internal criticism is concerned with the meaning of the
written material. For the purpose the following questions could
be answered: Was the author too antagonistic or too
sympathetic to give a true picture? Is he in agreement with
other independent witnesses?
Interpretation of Historical Data
Once the researcher establishes the validity and
authenticity of data, interpretation of the facts in the light of
100

How do you do action research?

the topic of research is necessary (Shafer, 1974). The
researcher needs to be aware of his/her biases, values,
prejudices and interest as these could influence the analysis
and interpretation of the data as well as the perceptions of the
researcher. The researcher needs to identify the motives of the
people involved in the event under study while interpreting the
data. These motives may be multiple in nature and interact
with each other. This makes interpretation of the data a
difficult task. For example, a new government decides to
change the prevalent textbooks. The motives here could be
many such as its political ideology does not match the
prevalent textbooks, it had a personal grudge against the
authors of the prevalent textbooks or the ministers concerned
wanted to derive personal glory out of his actions. These
reasons may influence each other making the task of
interpretation of data difficult.
----
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4

Tools of Research
In Education

Tools of Research In Education

I

n order to perform any types of research, data must be
collected with which to test the hypothesis. The first step
in preparing these research tools is to develop a pool of
item. This is followed by ascertaining the validity and
reliability of the tool. Then comes the analysis and checking of
the effectiveness of the items. For this purpose item analysis is
to be performed which involves computing index of difficulty
(facility value) and discrimination index of each item.
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4.1 Validity
The validity of a test may be defined as the accuracy
with which a test measures what it attempts to measure
Content Validity : According to Anastasi (1968), “content
validity involves essentially the systematic examination of the
text content to determine whether it covers a representative
sample of the bahaviour domain to be measured”. It refers to
how well our tool sample represents the universe of criterion
behaviour. Content validity is employed in the selection of
items in research tools. The validation of content through
competent judgments is satisfactory when the sampling of
items is wide and judicious.
Criterion-related Validity : There are two forms of criterionrelated validity:
a) Predictive Validity : It refers to how well the scores
obtained on the tool predict future criterion behavior.
b) Concurrent Validity : It refers to how well the scores
obtained on the tool are correlated with present criterion
behaviour.
Construct Validity : It is the extent to which the tool
measures a theoretical construct or trait or psychological
variable. It refers to how well our tool seems to measure a
hypothesized trait.

4.2 Reliability
The reliability of a test may be defined as the degree of
consistency with which the test measures what it does
measure. It means consistency of scores obtained by same
individual when re-examined with the test on different sets of
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equivalent items or under other variable examining conditions
(Anastasi, 1968)
There are three procedures in common use for computing the
reliability coefficient of a test
a) Test – Retest Method: In test – retest method the single
form of a test is administered twice on the same sample with a
reasonable gap. Thus two set of scores are obtained by
administering a test twice. The correlation Co-efficient is
computed between the two set of scores as the reliability index.
b) The Alternate or Parallel Forms Method: When
alternative or parallel forms of a test can be developed, the
correlation between Form-‘A’ and Form ’B’ may be taken as a
reliability index. The two forms of the test are administered on
same sample of subjects on the same day after a considerable
gap.
c) The Internal Consistency Reliability: The method of
rational equivalence stresses the inter correlations of items in
the test and the correlations of the items with the test as a
whole. The assumption is that all items have the same or equal
difficulty value, but not necessary the same persons solve each
item correctly.

4.3 Item Analysis
Only those items which are effective are to be retained, while
those which are not should either be discarded or improved.
A test should be neither too easy nor too difficult; and each
item should discriminate among the high and low achieving
students.
(i) The facility value (an index of difficulty) of each item.
(ii) The discriminating power of each item.
(iii) The effectiveness of distracters in the given item.
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Steps Involved in Item Analysis:
(i) Arrange the response sheets from the highest score the
lowest score.
(ii) From the ordered set of response sheets, make two groups.
Put those with the highest scores in one group (top 27%) and
those with the lowest scores (lowest 27%) in the order group.
The responses of the respondents in the middle 46% of the
group are not included in the analysis.
(iii) For each item (T/F, completion types) count the number of
respondents in each group who answered the item correctly.
For alternate response type of items, count the number of
students in each group who choose each alternate.
Estimating Item Difficulty : The facility value (F. V.) (an
index of difficulty) of a test is indicated by the percentage of
pupils who get the item right
F. V. = R/N x 100
R – number of pupils who answered the item correctly
N – total number of pupils who attempted the item.
The higher the difficulty index, the easier the item.
If an item is too difficult, it cannot discriminate at all and
adds nothing to test reliability or validity. An item having 0%
or 100% difficulty index has no discriminating value, Half of
the items may have difficulty indices between 25% and 75%.
One-fourth of the items should have a diificulty index greater
than 0,75 and one-fourth of the items should have a diificulty
index less than 0.25.
Estimating Discrimination Index : The discriminating power
of a tool item refers to the degree to which it discriminates
between the bright and the dull pupils in a group. An estimate
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of an item’s discriminating power can be obtained by the
formula: Discrimination Index,
RU  RL
D.I .
1 N
2
Ru – Number of correct responses from upper group. RL –
Number of correct responses from lower group. N – Total
number of pupils who attempted the item. If all the
respondents from the upper and lower group answer an item
correctly or if all fail to answer it correctly, the item has no
validity, since in neither case does the item separate the good
from the poor respondents in the sample. The item has a high
discrimination power if the number of high scorers is greater in
the upper group as compared to the number of high scorers in
the lower group.

4.4 Standardization of a Tool
A tool is said to be standardized if it is constructed
according to some 1) well defined procedure; 2) administered
according to definite instructions; 3) scored according to a
define plan and 4) that it provides a statement of norms. A tool
is standardized in respect of content; method of administration;
method of scoring; and setting up of norms. Thus
standardization is a process for refining a measuring
instrument through scientific procedures. Its steps are as
follows :
1. Preparing a draft form of the tool and writing items
as per the operational definition of the tool. Items should be
selected in such a way that the expected respondent behaviour
in different situations is reflected in the items.
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2. Computing discrimination index and difficulty index
(if it is a test) of the items. In other words, conducting item
analysis. Through this process, item validity is established.
3. Ascertaining content validity, face validity, construct
validity and criterian validity as the case may be.
4. Ascertaining the reliability of the tool.
5. Fixing the time limit. This includes recording the time
taken by different individuals at the time of the preliminary try
out so as to fix the time limit for the final administration of the
tool. It also depends upon the purpose of the tool. Time
allowances must always take into consideration the age and
ability of the respondents, the type of items used and the
complexity of the learning outcomes to be measured.
6. Writing the directions for administering the tool.
Careful instructions for responding to different type of items
and for recording responses should be given/provided. The
directions should be clear, complete and concise so that each
and every respondent knows what he/she is expected to do.
The respondent should be instructed how and where to mark
the items, the time allowed and reduction of errors, if any, to
be made in scoring. Instructions for scoring are to be given in
the test manual.
7. Preparing a scoring key. To ensure objectivity in
scoring, the scoring should be done in a pre-determined
manner. In quantitative research, scoring key is prepared in
advance.
8. Establishing norms. Computing the norms (age-wise,
gender-wise, grade-wise, urban-rural location-wise and so
on). Norms provide the user of a standardized tool with the
basis for a practical interpretation and application of the
results. A respondent’s score can be interpreted only by
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comparing it with the scores obtained by similar respondents.
In the process of standardization, the tool must be
administered to a large, representative sample for whom it is
designed.
9. Preparing manual of the tool. Every standardized tool
should be accompanied by the tool manual. The purpose of the
manual is to explain what the tool is supposed to measure, how
it was constructed, how it should be administered and scored
and how the results should be interpreted and used. It should
also explain the nature of the sample selected, the number of
cases in the sample and the procedure of obtaining the norms.
The manual should display the weaknesses as well as the
strengths of the tool and should provide examples of ways in
which the tool can be used as well as warnings concerning
limitations and possible misuse of the results.
The selection of suitable instruments or tools is of vital
importance for successful research. Different tools are suitable
for collecting various kinds of information for various
purposes. The research worker may use one or more of the
tools in combination for his purpose. Research students should
therefore familiarise themselves with the varities of tools with
their nature, merits and limitations. They should also know
how to construct and use them effectively. The systematic way
and procedure by which a complex or scientific task is
accomplished is known as the technique.

4.5 Major tools of research in education
A.Inquiry forms: Rating Scale, Attitude Scale,
Questionnaire, Opinionnaire etc.
B. Interview
C. Tests: Achievement Test, Aptitude Test, Intelligence
Test, Interest inventory Personality measures etc.
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4.5.1 Rating Scale
Rating scale is one of the enquiry form. Form is a term
applied to expression or judgment regarding some situation,
object or character. Opinions are usually expressed on a scale
of values. Rating techniques are devices by which such
judgments may be quantified. Rating scale is a very useful
device in assessing quality, specially when quality is difficult
WR PHDVXUH REMHFWLYHO\ )RU ([DPSOH ʊ ³+RZ JRRG ZDV WKH
performance?” is a question which can hardly be answered
objectively. Rating scales record judgment or opinions and
indicates the degree or amount of different degrees of quality
which are arranged along a line is the scale. For example: How
good was the performance?
¾
¾
¾
¾
¾
¾
¾

Excellent
Very good
Good
Average
Below average
Poor
Very poor

This is the must commonly used instrument for making
appraisals. It has a large variety of forms and uses. Typically,
they direct attention to a number of aspects or traits of the
thing to be rated and provide a scale for assigning values to
each of the aspects selected. They try to measure the nature or
degree of certain aspects or characteristics of a person or
phenomenon through the use of a series of numbers,
qualitative terms or verbal descriptions. Ratings can be
obtained through one of three major approaches:
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¾ Paired comparison
¾ Ranking and
¾ Rating scales
The first attempt at rating personality characteristics was the
man to man technique devised curing World-war-I. This
technique calls for a panel of raters to rate every individual in
comparison to a standard person. This is known as the paired
comparison approach. In the ranking approach every single
individual in a group is compared with every other individual
and to arrange the judgment in the form of a scale. In the rating
scale approach which is the more common and practical
method rating is based on the rating scales, a procedure which
consists of assigning to each trait being rated a scale value
giving a valid estimate of its status and then comparing the
separate ratings into an over all score.
Purpose of Rating Scale: Rating scales have been
successfully utilized for measuring the following:
¾ Teacher Performance/Effectiveness
¾ Personality, anxiety, stress, emotional intelligence etc.
¾ School appraisal including appraisal of courses,
practices and programmes.
Useful hints on Construction of Rating Scale: A rating scale
includes three factors like:
i) The subjects or the phenomena to be rated.
ii) The continuum along which they will be rated and
iii) The judges who will do the rating.
All taken three factors should be carefully taken care by you
when you construct the rating scale. 1) The subjects or
phenomena to be rated are usually a limited number of aspects
of a thing or of a traits of a person. Only the most significant
aspects for the purpose of the study should be chosen. The
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usual may to get judgement is on five to seven point scales as
we have already discussed. 2) The rating scale is always
composed of two parts: i) An instruction which names the
subject and defines the continuum and ii) A scale which
defines the points to be used in rating. 3) Any one can serve as
a rater where non-technical opinions, likes and dislikes and
matters of easy observation are to be rated. But only well
informed and experienced persons should be selected for rating
where technical competence is required. Therefore, you should
select experts in the field as rater or a person who form a
sample of the population in which the scale will subsequently
be applied. Pooled judgements increase the reliability of any
rating scale. So employ several judges, depending on the rating
situation to obtain desirable reliability.

4.5.2 Attitude Scale
The term attitude is defined in various ways like ‘the
behaviour which we define as attitudinal or attitude is a certain
observable set’. Opinion and attitude are used sometimes in a
synonymous manner but there is a difference between two.
You will be able to know when we will discuss about
opinionnaire. An opinion may not lead to any kind of activity
in a particular direction. But an attitude compels one to act
either favourably or unfavourably according to what they
perceive to be correct. We can evaluate attitude through
questionnaire. But it is ill adapted for scaling accurately the
intensity of an attitude. Therefore, Attitude scale is essential as
it attempts to minimise the difficulty of opinionnaire and
questionnaire by defining the attitude in terms of a single
attitude object. All items, therefore, may be constructed with
graduations of favour or disfavour.
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Purpose of Attitude Scale : In educational research, these
scales are used especially for finding the attitudes of persons
on different issues like:
¾
¾
¾
¾
¾
¾

Co-education
Religious education
Corporal punishment
Democracy in schools
Linguistic prejudices
International co-operation etc.

Characteristics of Attitude Scale : Attitude scale should have
the following characteristics.
9 It provides for quantitative measure on a unidimensional
scale of continuum.
9 It uses statements from the extreme positive to extreme
negative position.
9 It generally uses a five point scale as we have discussed in
rating scale.
9 It could be standardised and norms are worked out.
9 It disguises the attitude object rather than directly asking
about the attitude on the subject.
Examples of Some Attitude ScaleTwo popular and useful
methods of measuring attitudes indirectly, commonly used for
research purposes are:
¾ Likert‘s method of summated ratings.
¾ Thurstone Techniques of scaled values.
The Likert Scale : The Likert scale uses items worded for or
against the proposition, with five point rating response
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indicating the strength of the respondent‘s approval or
disapproval of the statement. The first step is the collection of
a member of statements about the subject in question.
Statements may or may not be correct but they must be
representative of opinion held by a substantial number of
people. They must express definite favourableness or
unfavourableness to a particular point of view. The number of
favourable and unfavourable statements should be
approximately equal. A trial test may be administered to a
number of subjects. Only those items that correlate with the
total test should be retained. The Likert scale assigns a scale
value to each of the five responses. All favourable statements
are scored from maximum to minimum i. e. from a score of 5
to a score of one or 5 for strongly agree and so on 1 for
strongly disagree. The negative statement or statement
apposing the proposition would be scored in the opposite order
. e. from a score of 1 to a score of 5 or 1 for strongly agree and
so on 5 for strongly disagree. The total of these scores on all
the items measures a respondent‘s favourableness towards the
subject in question.
It a scale consists of 30 items, Say, the following score values
will be of interest:
30x5=150
30x3= 90
30x1= 30

Most favourable response possible
A neutral attitude
Most unfavourable attitude

It is thus known as a method of summated ratings. The
summed up score of any individual would fall between 30 and
150. Scores above 50 will indicate a favourable and scores
below go an unfavourable attitude.
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Sample Items from Likert Type Minnesota
Scale on Morale
Responses
Items
SA A U D SD Times are getting better
SA A U D SD Any man with ability and willingness to
work hard has a good chance of being
successful.
SA A U D SD Life is just a series of disappointments.
SA A U D SD It is great to be living in those exciting
times.
SA A U D SD Success is more dependent on lack than on
real ability.

Thurstone Technique
Thurstone Technique is used when attitude is accepted as a
uni-dimensional linear Continuum. The procedure is simple. A
large number of statements of various shades of favourable and
unfavourable opinion on slips of paper, which a large number
of judges exercising complete detachment sort out into eleven
plies ranging from the most hostile statements to the most
favourable ones. The opinions are carefully worded so as to be
clear and unequivocal. The judges are asked not express tier
opinion but to sort them at their face value. The items which
bring out a marked disagreement between the judges un
assigning a position are discarded. Tabulations are made which
indicate the number of judges who placed each item in each
category. The next step consists of calculating cumulated
proportions for each item and ogives are constructed. Scale
values of each item are read from the ogives, the values of
each item being that point along the baseline in terms of scale
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value units above and below which 50% of the judges placed
the item. It we‘ll be the median of the frequency distribution in
which the score ranges from 0 to 11. The respondent is to give
his reaction to each statement by endorsing or rejecting it. The
median values of the statements that he checks establishes his
score, or quantifies his opinion. He wins a score as an average
of the sum of the values of the statements he endores.
Thurstone technique is also known as the technique equal
appearing intervals.
Sample Items From Thurstone Type Scales
Statement

Scaled
value

I think this company treats its employees

10.4

Better than any other company does.

9.5

It I had to do it over again I‘d still work for
this company.

5.1

The workers put as much over on the company

2.1

as the company puts over on them.
You have got to have pull with certain people
around here to get ahead. An honest man fails in
this company.

0.8

4.5.3 Questionnaire
A questionnaire is a form prepared and distributed to
secure responses to certain questions. It is a device for securing
answers to questions by using a form which the respondent
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fills by himself. It is a systematic compilation of questions that
are submitted to a sampling of population from which
information is desired. The information from questionnaires
tends to fall into two broad categories – ‘facts’ and ‘opinions’.
The purpose of the questionnaire is to gather information from
widely scattered sources. It is mostly used in uses in cases
where one can not readily see personally all of the people from
whom he desires responses. Questionnaire is used at their most
productive when used with large numbers of respondents.
Types of Questionnaire: Questionnaire can be of various type
on the basis of it‘s preparation. They are like:
¾ Structured v/s Non Structured
¾ Closed v/s Open
¾ Fact v/s Opinion
Structured v/s Non-Structured Questionnaire : The
structured questionnaire contains definite, concrete and
directed questions, where as non-structured questionnaire is
often used in interview and guide. It may consist of partially
completed questions.
Closed v/s Open Questionnaire : The question that call for
short check responses are known as restricted or closed form
type. For Example, they provide for marking a yes or no, a
short response or checking an item from a list of responses.
Here the respondent is not free to wrote of his own, he was to
select from the selected from the supplied responses. On the
other hand, increase of open ended questionnaire, the
respondent is free to response in his own words. Many
questionnaire also included both close and open type
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questions. The researcher selects the type of questionnaire
according to his need of the study.
Fact and Opinion : Incase of fact questionnaire, the
respondent is expected to give information of facts without any
reference to his opinion or attitude about them. But incase of
opinion questionnaire the respondent gives the information
about the facts with his own opinion and attitude.
Characteristics of a Good Questionnaire :
¾ Questionnaire should deal with important or significant
topic to create interest among respondents.
¾ It should seek only that data which can not be obtained
from other sources.
¾ It should be as short as possible but should be
comprehensive.
¾ It should be attractive.
¾ Directions should be clear and complete.
¾ It should be represented in good Psychological order
proceeding from general to more specific responses.
¾ Double negatives in questions should be avoided.
¾ Putting two questions in one question also should be
avoided.
¾ It should avoid annoying or embarrassing questions.
¾ It should be designed to collect information which can
be used subsequently as data for analysis.
¾ It should consist of a written list of questions.
¾ The questionnaire should also be used appropriately.
Advantages of Questionnaire : Questionnaire are
economical. In terms of materials, money and time it can
supply a considerable amount of research data.
¾ It is easier to arrange.
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¾
¾
¾
¾

It supplies standardized answers
It encourages pre-coded answers.
It permits wide coverage.
It helps in conducting depth study.

Disadvantages :
¾ It is reliable and valid, but slow.
¾ Pre-coding questions can deter them from answering.
¾ Pre-coded questions can bias the findings towards the
researcher.
¾ Postal questionnaire offer little opportunities to check
the truthfulness of the answers.
¾ It can not be used with illiterate and small children.
Irrespective of the limitations general consensus goes in
favour of the use of questionnaire. It‘s quality should be
improved and we should be restricted to the situations for
which it is suited.
Different tools are better suited to different circumstances.
In addition the above major tools several other tools are used
in educational research. Interview is an oral type of
questionnaire where the subject supplies the needed
information in a face to face situation. It is specially
appropriate for dealing with young children, illiterates, dull
and the abnormal. Opinionnaire is a special form of inquiry. It
is used by the researcher to collect the opinions of a sample of
population. It is usually used in descriptive type research.
Observation method is a technical in which the behaviour
research subjects is watched and recorded without any direct
contact. It deals with the overt behaviour of persons in
controlled or uncontrolled situations. Inventory is a list, or
record containing traits, preferences, attitudes interests or
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abilities used to evaluate personal characteristics or skills.
Strong‘s vocational interest inventory is an example of interest
inventory. Aptitude tests are psychological tests attempt to
product the capacities or the degree of achievement expected
from individuals in a particular activity. The purpose is to test
a candidate‘s profile. Checklist is a selected list of words,
Phrases, Sentences and paragraphs following which an
observer records a check mark to denote a presence or absence
of whatever is being observed. It calls for a simple yes / no
judgments. The main purpose is to call attention to various
aspects of an object or situation, to see that nothing of
importance is overlooked.

4.5.4 Tests
Among the most useful and most frequently employed
tools of educational research tests occupy a very significant
position. Psychological tests are described to describe and
measure a sample of certain aspects of human behaviour or
inner qualities. They yield objective descriptions of some
psychological aspects of an individual‘s personality and
translate them in quantitative terms.
Achievement Test
Achievement test is the most readily available and widely
used tool for evaluation which may be defined as a test
designed to measure the effects of specific teaching or training
in an area of the curriculum. Through achievement test a
change in behaviour in a desired direction is measured.
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Evaluation is the important process of gathering
information about a student’s abilities and using such
information to make decisions about the student and future
instruction.
Six Main Purposes of Evaluation :
¾ To form specific decisions about a student or a group
of students.
¾ To guide their own instructional planning and
subsequent activities with students
¾ To revise curricula
¾ To judge the appropriateness of the subject matter
¾ To assess the conditions of learning
¾ To control behavior
If objectives remain unmet, then teachers must search for
the cause and attempt to discover whether it is in the
student(s), the material or the teachers’ method.
Characteristics of Good Evaluation
¾ Has to be comprehensive
¾ Should be clear to well defined goals
¾ Reliability– should yield dependable result
¾ Validity
¾ Usability / Practicability
¾ Has to be a co-operative process
¾ Analysis of results– good evaluation procedure do not
end with obtaining scores. Analysis process begin after
this
¾ Evaluation should be a continuous process.
Tools and Techniques of Evaluation
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An Evaluation tool is a means of appraisal scientifically
designed to evaluate or measure what is required to be
evaluated or measured. Techniques of Evaluation are the tests
and other items used for measuring growth in particular
outcomes of learning. It requires to gather informations.
Informations should be valid, reliable and usable.
Interpretation of gathered information has to be in numerical
scores, grades as well as in qualitative terms. Keep the
following in mind while using a tool—Balance, Objectivity,
Relevance,
Fairness,
Speed,
Validity,
reliability,
Discrimination.
To evaluate Cognitive Domain
Test
¾ Written—
 Objective test of short question
 Short answer type
 Essay type
¾ Oral-- Structured
 Unstructured
Quiz
¾ Pre-announced
¾ Non-announced
To evaluate Affective Domain
¾ Class Assignment
¾ Guided Personal Project
¾ Seminar
¾ Home Assignment
¾ Group Discussion
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¾ Observational Techniques
9 Check List
9 Rating Scale
¾ Self Reporting
To evaluate Psychomotor Domain
In order to evaluate Psychomotor Domain, experiments
should be designed to test the powers of observation,
measurements, production and interpretation. Adequate
sampling of both scientific skills and content should be tested
in the practical work. Present limitations of the practical works
are :
¾ Poor sampling of skills
¾ Inadequate no. of laboratory exercises
¾ Emphasises of knowledge of skills
¾ Absence of detailed marking schemes
¾ Lack of systematic procedure for observation
¾ Doubtful validity of viva-voce
Some important issues to keep in mind for evaluation of
Practical Work:
¾ Speed versus quality
¾ Standardization of conditions
¾ Process versus product evaluation
¾ Skill versus functional understanding
¾ Sampling of exercises
¾ Comparability of different sets of question papers
¾ Assessment of sessional work
Purpose of Achievement Test
Achievement tests are universally used in the classroom
mainly for :
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¾ To measure whether the students have achieved the
objective of the planned instruction
¾ To monitor student’s learning and to provide on-going
feedback to both teacher and student during teachinglearning process
¾ To identify the student’s learning difficulties – whether
persistent or recuring
¾ To assign grades
Criteria of a Good Achievement Test
¾ Increasing the content coverage in question paper
¾ Increasing proportion of thought provoking question
¾ Increasing proportion of short answer type question
¾ Introducing a fairly proportion of objective type
question
¾ Abolishing overall option
¾ Having equivalent internal option (when provided)
¾ Getting detailed marking system
¾ Undertaking the analysis of people’s responses.
Construction of an Achievement Test
The construction of objective based test can be divided into
the following steps--¾ Planning the test
¾ Preparing the blueprint
¾ Designing & editing the question paper
¾ Administering the test
¾ Scoring the test
¾ Evaluating the test
Types of Achievement Test
¾ Teacher made test
9 Oral tests
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9 Written tests
9 Practical tests
¾ Standardised test
Types of Questions to be used in Achievement Test
y Objective type
y Short answer type
y Essay type
Questions should be framed with necessary care and
preparation on the part of a teacher by taking cognition of the
following things¾ 1.Relevancy
¾ 2.Clarity
¾ 3. Precision or Conciseness.
¾ 4. Specification
¾ 5. Grammatically Correctness
Good Achievement Test Should Possess :
Reliability: The reliability of a measure is an inverse function
of measurement error: the more error, the less reliable the
measure. Reliable measures provide consistent measurement
from occasion to occasion. A participant’s score on a particular
measure consists of 2 components (Kirk and Miller, 1986):
Observed score = True score + Measurement Error
True Score = score that the participant would have obtained if
measurement was perfect—i.e., we were able to measure
without error.
Measurement Error = the component of the observed score
that is the result of factors that distort the score from its true
value
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Reliability can be estimated as :
Total Variance =Variance due
+Variance due
in a set of scores to true scores to error
Reliability = True-score
Variance

/

Total
Variance

Reliability can range from 0 to 1.0
When a reliability coefficient equals 0, the scores reflect
nothing but measurement error.
Rule of Thumb: measures with reliability coefficients of 70%
or greater have acceptable reliability
How to improve Reliability?
¾ Quality of items; concise statements, homogenous
words (some sort of uniformity)
¾ Adequate
sampling
of
content
domain;
comprehensiveness of items
¾ Longer assessment – less distorted by chance factors
¾ Developing a scoring plan (esp. for subjective items –
rubrics)
¾ Ensure VALIDITY

Validity
A good measure must not only be reliable, but also valid. A
valid measure measures what it is intended to measure.
Validity is not a property of a measure, but an indication of the
extent to which an assessment measures a particular construct
in a particular context—thus a measure may be valid for one
purpose but not another. A measure cannot be valid unless it is
reliable, but a reliable measure may not be valid.
Factors that can lower Validity (Kirk and Miller, 1986)
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¾
¾
¾
¾
¾
¾
¾

Unclear directions
Difficult reading vocabulary and sentence structure
Ambiguity in statements
Inadequate time limits
Inappropriate level of difficulty
Poorly constructed test items
Test items inappropriate for the outcomes being
measured
¾ Tests that are too short
¾ Improper arrangement of items (complex to easy?)
¾ Identifiable patterns of answers
¾ Administration and scoring
¾ Nature of criterion
If the sample size is large (n > 30), usually the scores of an
achievement test are normally distruted (Figure 4.1)
.

Figure 4.1: Normally distrution of an achievement test score
(n > 30).
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5

5.1 Quantitative Data Analysis
5.1.1 Properties of a Sample
here are several common averages. The median is a
value such that half of the members of a set are greater
than the median and half are smaller than the median.
The mode is the value that occurs most frequently in a set. The
mean of a set of N values is defined by Eq. 1
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where x1, x2, . . . are the members of the set. In a population
governed by the Gaussian distribution, the population median,
the population mode, and the population mean all have the
same value. In a sample of finite size the median, mode, and
mean are not necessarily equal to each other. The mean of a
sample taken from a population is said by statisticians to be an
unbiased estimate of the population mean. The mean of a set of
repetitions can be used as an estimate of the population mean,
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which is equal to the correct value if systematic errors are
absent.
The sample standard deviation is defined by
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where ¯x is the sample mean. The square of the standard
deviation is called the variance. In Eq. (2), every term in the
sum is positive or zero, since it is the square of a real quantity.
The standard deviation can vanish only if every member of the
sample is equal to the mean, and otherwise must be positive.
The larger the differences between members of the set, the
larger the standard deviation will be. In most cases, about twothirds of the members of a sample will have values between ¯x
ís and ¯x + s.
It has been shown that if we use the N í1 in the denominator
of Eq. (2) instead of a denominator equal to N then s is an
unbiased estimate of the population standard deviation ı. This
has to do with the fact that in a sample of N members, there are
N pieces of information, which means that there are N í 1
independent pieces of information in addition to the mean, or
N í1 degrees of freedom in addition to the mean.

5.1.2 Numerical Estimation of Random Errors
A common practice among researcher is to make statements
that have a 95% probability of being correct (Guilford and
Fruchter, 1981). Such a statement is said to be at the 95%
confidence level. For example, we want to make a statement of
the form……..Correct value P x r H
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that has a 95% chance of being right. That is, we want to state
an interval ¯x íİ  x < ¯x + İ that has a 95% chance of
containing the correct value ȝ, which we do not know. We call
such an interval the 95% confidence interval, and we call the
positive number İ the probable error at the 95% confidence
level or the estimated error. If we knew the value of ı, the
population standard deviation, we could make this statement
after a single measurement. Since a single measurement has a
95% change of being within 1.96ı of ȝ, we could say with
95% confidence that

P

x r 1.96V ………………………………………….(3)

where x is the outcome of our single measurement. If we have
no opportunity to repeat our measurement, the only thing we
can do is to make educated guess of the value of ı.
However, let us assume that we can make N measurements
of the same quantity. Think of our set of N measurements as
only one possible set of N measurements from the same
population. If we could take infinitely many sets of N
measurements from our population, the means of these sets
would themselves form a new population. If the original
population is governed by a Gaussian distribution, the
population of sample means will also be governed by a
Gaussian distribution (although we do not prove this fact). The
mean of this new population is the same as the mean of the
original population, and ım, the standard deviation of the
population of sample means, is given by

Vm

V
N

………………………………………………(4)

where ı is the standard deviation of the original population.
The new population of sample means has a smaller spread than
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the original population, and its spread becomes smaller as N
becomes larger. That is, the means of the sets of measurements
cluster more closely about the population mean if the number
of members of each sample is made larger. If N = 10, ım =
0.3162ı, and if N = 100, ım = 0.100ı. Most people intuitively
agree with the notion that the average of a set of measurements
is more likely to come close to the correct value than is a
single measurement.
If we knew the standard deviation of the original population,
we would now be able to write an expression for the expected
error in the mean of a set of N measurements:

1.96V
…………….………………….(5)
N

H 1.96V m

However, we do not know the population standard
deviation. Since we use the sample standard deviation as our
estimate of the population standard deviation, we could write
as a first approximation

H

1.96 s
(first approximation) …………………………(6)
N

where s is the sample standard deviation. However, there is
better estimate. A statistically correct formula was derived by
Gossett.3 Gossett defined the Student t factor

t

xP N
s

1

2

…………………………………………(7)

where ȝis the population mean, ¯x is the sample mean, and s is
the sample standard deviation. There is a different value of t
for every sample (Chaudhuri, S., 2010a, 2010a). Although ȝis
not known, Gossett derived the probability distribution that t
obeys. From this distribution, which is called Student’s t
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distribution, the maximum value of t corresponding to a given
confidence level can be calculated for any value of N. The
notation used is W Ȟ 0.05). The quantity Ȟ is the number of
degrees of freedom, equal to N í 1, and 0.05 represents the
confidence level of 95%. Table 1 gives these values for various
values of N and for four different confidence levels. Notice
that as N becomes large the maximum Student t value for 95%
confidence (also called 0.05 significance) approaches 1.96, the
factor in Eq. (6). For fairly small values of N the Student t
distribution corresponds to larger probability for large values
of x íȝ than does the Gaussian distribution. However, as N
becomes large the Student t distribution approaches a Gaussian
distribution. Unfortunately, some authors use a different
notation for the critical value of t, such as tv (0.025) to
represent the Student t factor for Ȟ +1 data points at the 95%
confidence level (Guilford and Fruchter, 1981).
Using a value from Table 1, we can write a formula for the
expected error in the mean at the 95% confidence level

H

t X ,0.05 s
…………………………………………..(8)
N

for a sample of Ȟ+1 members (N members).
The t test can be used to test the equality of the means of two
normal populations with unknown, but equal, variance.
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Table 1: Some Values of Student’s t Factor*

John A. Rice, Mathematical Statistics and Data Analysis,
Wadsworth & Brooks/Cole, Pacific Grove,
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CA, 1988, p. 560
ANOVA : Analysis of variance (ANOVA) is used for
comparing more than two groups on a single variable
(Chaudhuri, S., 2010a, 2010a). It a collection of statistical
models and their associated procedures, in which the observed
variance is partitioned into components due to different
explanatory variables. In its simplest form ANOVA gives a
statistical test of whether the means of several groups are all
equal, and therefore generalizes Student‘s two-sample t-test to
more than two groups. There are three conceptual classes of
such models:
1. Fixed-effects model assumes that the data came from
normal populations which may differ only in their means. The
fixed-effects model of analysis of variance applies to situations
in which the experimenter applies several treatments to the
subjects of the experiment to see if the response variable‘s
values change. This allows the experimenter to estimate the
ranges of response variable values that the treatment would
generate in the population as a whole.
2. Random-effects model assumes that the data describe a
hierarchy of different populations whose differences are
constrained by the hierarchy. Random effects models are used
when the treatments are not fixed. This occurs when the
various treatments (also known as factor levels) are sampled
from a larger population. Because the treatments themselves
are random variables, some assumptions and the method of
contrasting the treatments differ from ANOVA.
3. Mixed-effect model describes situations where both
fixed and random effects are present.
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Assumptions of Using ANOVA
(Guilford and Fruchter, 1981)
1. Independence of cases.
2. Normality of the distributions in each of the groups.
3. Equality or homogeneity of variances, known as
homoscedasticity i.e. the variance of data in groups should be
the same. Levene‘s test for homogeneity of variances is
typically used to confirm homoscedasticity. The KolmogorovSmirnov or the Shpiaro-Wilk test may be used to confirm
normality. According to Lindman, F-test is unreliable if there
are deviations from normality whereas Ferguson and Takane
claim that the F-test is robust. The Kruskal-Wallis test is a
non-parametric alternative which does not rely on an
assumption of normality. These together form the common
assumption that the errors are independently, identically, and
normally distributed for fixed effects models.
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Table2: F-Table, [top entry for .05 level; bottom entry for .01
level]

Types of ANOVA : These are as follows :
(a) One-way ANOVA : It is used to test for differences
among two or more independent groups (Chaudhuri, S., 2010a,
2010a). Typically, however, the one-way ANOVA is used to
test for differences among three or more groups, since the twogroup case can be covered by student‘s t-test. When there are
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only two means to compare, the t-test and the F-test are
equivalent with F = t2. For example, a researcher wants to
compare students‘ attitude towards the school on the basis of
school types (SSC, CBSE and ICSE). In this case, there is one
dependent variable, namely, attitude towards the school and
three groups, namely, SSC, CBSE and ICSE schools. Here, the
one-way ANOVA is used to test for differences in students‘
attitude towards the school among the three groups.
(b) One-way ANOVA for repeated measures : It is used
when the subjects are subjected to repeated measures. This
means that the same subjects are used for each treatment. Note
that this method can be subject to carryover effects. This
technique is often used in experimental research in which we
want to compare three or more groups on one dependent
variable which is measured twice i.e. as pre-test and post-test.
(c) Two-way ANOVA : It is used when the researcher
wants to study the effects of two or more independent or
treatment variables. it is also known as factorial ANOVA. The
most commonly used type of factorial ANOVA is the 2×2
(read as "two by two", as you would a matrix) design, where
there are two independent variables and each variable has two
levels or distinct values. Two-way ANOVA can also be multilevel such as 3×3, etc. or higher order such as 2×2×2, etc. but
analyses with higher numbers of factors are rarely done by
hand because the calculations are lengthy. However, since the
introduction of data analytic software, the utilization of higher
order designs and analyses has become quite common. For
example, a researcher wants to compare students‘ attitude
towards the school on the basis of (i) school types (SSC, CBSE
and ICSE) and (ii) gender. In this case, there is one dependent
variable, namely, attitude towards the school and two
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independent variables, viz., (i) school types including three
levels, namely, SSC, CBSE and ICSE schools and (ii) gender
including two levels, namely, boys and girls. Here, the twoway ANOVA is used to test for differences in students‘
attitude towards the school on the basis of (i) school types and
(ii) gender. This is an example of 3×2 two-way ANOVA as
there are three levels of school types, namely, SSC, CBSE and
ICSE schools and two levels of gender, namely, boys and girls.
it is known as two-way ANOVA as it involves comparing one
dependent variable (attitude towards the school) on the basis of
two independent variables, viz., (i) school types and (ii)
gender.
Correlation : When the variables are in the interval or
ratio scale, correlation and regression coefficients are
computed. A Pearson product-moment correlation coefficient
is a measure of linear association between two variables in
interval or ratio scale. The measure, usually symbolised by the
letter r, varies from –1 to +1, with 0 indicating no linear
DVVRFLDWLRQ 7KH ZRUG ʊFRUUHODWLRQ  LV VRPHWLPHV XVHG LQ D
non-VSHFLILF ZD\ DV D V\QRQ\P IRU ʊDVVRFLDWLRQ  +HUH
however, the Pearson‘s product-moment correlation coefficient
is a measure of linear association computed for a specific set of
data on two variables. For example, if a researcher wants to
ascertain whether teachers‘ job satisfaction is related to their
school climate, Pearson‘s product-moment correlation
coefficient could be computed for teachers‘ scores on these
two variables.
Interpretation of “r” : This takes into account four major
aspects as follows: a. Level of significance (usually at 0.01 or
0.05 levels in educational research). b. 0DJQLWXGHRIʊ “r”: In
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general, the following forms the basis of interpreting the
PDJQLWXGHRIWKHʊ³r” (Guilford and Fruchter, 1981):
Table 3: Interpreting the magnitude of correlation coefficients
No.
Value of “r”
Magnitude
1
0.00-0.20
Negligible
2

0.21-0.40

Low

3

0.41-0.60

Moderate

4

0.61-0.80

Substantial

5

0.81-1.00

Very High

'LUHFWLRQRIʊ´r”: 7KH ʊ´r” could be positive, negative or
]HUR L  $ SRVLWLYH ʊ´r” signifies that the relationship
between two variables is direct i.e. if the value of one variable
is high, the other is also expected to be high. For example, if
there is a substantial relationship between IQ and Academic
Achievement of students, it implies that higher the IQ of
students, higher is likely to be their Academic Achievement.
(ii) A nHJDWLYH ʊ ³r” signifies that the relationship between
two variables is inverse i.e. if the value of one variable is high,
the other is also expected to be low. For example, if there is a
substantial relationship between Anxiety and Academic
Achievement of students, it implies that higher the Anxiety of
students, lower is likely to be their Academic Achievement.
(iii) The relationship between two variables could be zero.
The Coefficient of Determination : It refers to the percentage
of variability in one variable that is associated with variability
in the other variable. It is computed using the formula 100r2.
The square of the correlation coefficient i.e. 100r2 is another
PRE (proportionate reduction in error) measure of association.
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Chi-square (Equal Probability and Normal Probability
Hypothesis): A chi-square test (also chi-VTXDUHG RUȤ2 test) is
any statistical test in which the test statistic has a chi-squared
distribution when the null hypothesis is true, or any
distribution in which the probability distribution of the test
statistic (assuming the null hypothesis is true) can be made to
approximate a chi-square distribution as closely as desired by
making the sample size large enough. Chi-square is a statistical
test commonly used to compare observed data with data we
would expect to obtain according to a specific hypothesis
(Guilford and Fruchter, 1981). For example, if a researcher
expects parents’ attitude towards sex education to be provided
in schools to be normally distributed, then he might want to
know about the "goodness to fit" between the observed and
expected results i.e. whether the deviations (differences
between observed and expected) the result of chance, or
whether they are due to other factors. The chi-square test tests
the null hypothesis, which states that there is no significant
difference between the expected and observed result. If it is
assumed that the expected frequencies are equally distributed
in all the cells, the chi-square test is known as equal
distribution hypothesis. On the other hand, if it is assumed that
the frequencies are expected to be distributed normally, the
chi-square test is known as normal distribution hypothesis. The
chi-square (Ȥ2) test measures the alignment between two sets of
frequency measures. These must be categorical counts and not
percentages or ratios measures.
Thus, Chi-squared,
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F2

f  fe
6 0
fe

2

……………………………………(9)

where, fo = observed frequency and fe = expected frequency. It
may be noted that the expected values may need to be scaled to
be comparable to the observed values. A simple test is that the
total frequency/count should be the same for observed and
expected values. In a table, the expected frequency, if not
known, may be estimated as: fe = (row total) x (column total) /
N, where N is the total number of all the rows (or columns).
The obtained Chi Square is compared with that given in the
Chi Square table to determine whether the comparison shows
significance. In a table, the degrees of freedom are computed
as follows : df = (R - 1) × (C - 1), Where R = number of rows
C = number of columns. Chi-square indicates whether there is
a significant association between variables, but it does not
indicate just how significant and important this is.

5.1.6 Methods of Testing of Hypothesis
The best test of a hypothesis is to verify whether the
inferences reached from the propositions are consistent with
the observed facts. Verification is of two types as follows: (a)
Direct Verification by Observation or Experimentation and (b)
Indirect Verification by deducing consequences from the
supposed cause and comparing them with the facts of
experience. This necessitates the application of the principle of
deduction (Garret, 1958).
A researcher tests the null hypothesis using appropriate
statistical technique. Based on the test of statistical
significance he / she accepts or rejects the null hypothesis and
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thereby either rejects or accepts the research hypothesis
respectively.
However, error in testing of hypothesis occurs under the
following two situations (Guilford and Fruchter, 1981):
(i) If the null hypothesis (H0) is true but is rejected and
(ii) If the null hypothesis (H0) is false but is accepted.
The former is the example of Type I error while the latter is the
example of Type II error in testing of hypothesis. Type I error
occurs when a true null hypothesis is rejected. It is also known
DV $OSKD Į  HUURU 7\SH ,, HUURU RFFXUV ZKHQ D IDOVH QXOO
K\SRWKHVLVLVDFFHSWHG,WLVDOVRNQRZQDV%HWD ȕ HUURU7KLV
is shown in the following table :
When the sample size N is fixed, if we try to reduce Type I
error, the chances of making Type II error increase. Both types
of errors cannot be reduced simultaneously. More about this
will be discussed in the section on statistical analysis of data.

5.2 Qualitative Data Analysis
The most common forms of obtaining qualitative data include
semi-structured and unstructured interviews, observations, life
histories and documents. Analysis of qualitative data is the
array of processes and procedures whereby a researcher
provides explanations, understanding and interpretations of the
phenomenon under study on the basis of meaningful and
symbolic content of qualitative data. It provides ways of
discerning, examining, comparing and contrasting and
interpreting meaningful patterns and themes.

5.2.1 Procedures of Qualitative Data Analysis
(Bogdan R. B. and Biklen, 1998)
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These are as follows:
1 Coding/indexing
2 Categorisation
3 Abstraction
4 Comparison
5 Dimensionalisation
6 Integration
7 Iteration
8 Refutation (subjecting inferences to scrutiny)
9 Interpretation (grasp of meaning - difficult to describe
procedurally)

5.2.2 Steps of Qualitative Data Analysis
(Miles and Huberman, 1994; Strauss and Corbin, 1990)
The Logico-Inductive process of data analysis is as follows;
¾ Analysis is logico-inductive.
¾ Data are mostly verbal.
¾ Observations are made of behaviours, situations,
interactions, objects and environment.
¾ Becoming familiar with the data.
¾ Data are examined in depth to provide detailed descriptions
of the setting, participants and activity (describing).
¾ Coding pieces of data.
¾ Grouping them into potential themes (classifying) which
are identified from observations through (reading / memoing).
¾ Themes are clustered into categories.
¾ Categories are scrutinised to discover patterns.
¾ Explanations are made from patterns.
¾ Interpreting and synthesizing the organised data into
general written conclusions or understandings based on what is
observed and are stated verbally (interpreting).
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¾ These conclusions are used to answer research questions.

5.2.3 Terms associated with Qualitative Data Analysis
9 Data : It is the information obtained in the form of words.
9 Category : It is a classification of ideas and concepts.
When concepts in the data are examined and compared with
one another and connections are made, categories are formed.
Categories are used to organise similar concepts into distinct
groups.
9 Pattern : It is a link or the relationship between two or
more categories that further organises the data and that usually
becomes the primary basis of organising and reporting the
outcomes of the study. Pattern seeking means examining the
data in as many ways as possible through understanding the
complex links between situations, processes, beliefs and
actions.
Qualitative data analysis is a predominantly an inductive
process of organizing data into categories and patterns
(relationship) among the categories.

5.2.4 Types of Codes Usually Used in Educational
Research : Strauss identifies three major types of codes in
qualitative analysis of data (Strauss, 1987):
1. Descriptive Coding : This is when coding is used to
describe what is in the data.
2. Objectivist Coding : An objectivist approach treats
FRGH ZRUGV DV ʊ µFRQGHQVHG UHSUHVHQWDWLRQ RI WKH IDFWV
described in the data’. Given this assumption, code words can
be treated as substitutes for the text and the analysis can focus
on the codes instead of the text itself. You can then imitate
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traditional distributional analysis and hypothesis testing for
qualitative data. But first you must be able to trust your code
words. To trust a code word you need: 1) to guarantee that
every time you use a code word to identify a segment of text
that segment is an unambiguous instance of what that code
word represents, 2) to guarantee that you applied that code
word to the text consistently in the traditional sense of the
concept of reliability, and 3) to guarantee that you have
identified every instance of what the code represents. If the
above conditions are met, then: 1) the codes are adequate
surrogates for the text they identify, 2) the text is reducible to
the codes, and 3) it is appropriate to analyze relationships
among codes. If you fall short of meeting these conditions then
an analysis of relationships among code words is risky
business.
3. Heuristic Coding : In a heuristic approach, code words
are primarily flags or signposts that point to things in the data.
The role of code words is to help you collect the things you
have noticed so you can subject them to further analysis.
Heuristic codes help you reorganize the data and give you
different views of the data. They facilitate the discovery of
things, and they help you open up the data to further intensive
analysis and inspection. The burdens placed on heuristic codes
are much less than those placed on objective codes. In a
heuristic approach code words more or less represent the
things you have noticed. You have no assurance that the things
you have coded are always the same type of thing, nor that you
have captured every possible instance of that thing in your
coding of the data. This does not absolve you of the
responsibility to refine and develop your coding scheme and
your analysis of the data. Nor does it excuse you from looking
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for ‘counter examples’ and ‘confirming examples’ in the data.
The heuristic approach does say that coding the data is never
enough. It is the beginning of a process that requires you to
work deeper and deeper into your data. Further, heuristic code
words change and evolve as the analysis develops. The way
you use the same code word changes over time. Text coded at
time one is not necessarily equivalent with text coded at time
two. Finally, heuristic code words change and transform the
researcher who, in turn, changes and transforms the code
words as the analysis proceeds.

5.2.5 Strategies of Qualitative Data Analysis:
A. Analytical Induction :
The steps of analytical induction process are as follows :
a) Develop a hypothetical statement drawn from an
individual instance.
b) Compare that hypothesis with alternative possibilities
taken from other instances. Thus the social system provides
categories and classifications, rather than being imposed upon
the social system. Progress in the social sciences is escalated
further by comparing aspects of a social system with similar
aspects in alternative social systems. The emphasis in the
process is upon the whole, even though elements are analysed
as are relationships between those elements. It is not necessary
that the specific cases being studied aUH ʊDYHUDJH or
representative of the phenomena.
According to Cressey, the steps of analytical induction process
are as follows (Bogdan R. B. and Biklen, 1998):
a) A phenomenon is defined in a tentative manner.
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b) A hypothesis is developed about it.
c) A single instance is considered to determine if the
hypothesis is confirmed.
d) If the hypothesis fails to be confirmed, either the
phenomenon is redefined or the hypothesis is revised so as to
include the instance examined.
e) Additional cases are examined, and if the new
hypothesis is repeatedly confirmed, some degree of certainty
about the hypothesis is ensured.
f) Each negative case requires that the hypothesis be
reformulated until there are no exceptions.
B. Constant Comparison : Many writers suggest about the
ways of approaching your data so that you can do the coding
of the data with an open mind and recognize noteworthy
patterns in the data. Perhaps the most famous are those made
by the grounded theorists. This could be done through constant
comparison method. This requires that every time you select a
passage of text (or its equivalent in video etc.) and code it, you
should compare it with all those passages you have already
coded that way, perhaps in other cases. This ensures that your
coding is consistent and allows you to consider the possibility
either that some of the passages coded that way do not fit as
well and could therefore be better codes as something else or
that there are dimensions or phenomena in the passages that
might well be coded another way as well. But the potential for
comparisons does not stop there. You can compare the passage
with those codes in similar or related ways or even compare
them with cases and examples from outside your data set
altogether. Previously coded text also needs to be checked to
see if the new codes created are relevant. Constant comparison
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is a central part of grounded theory. Newly gathered data are
continually compared with previously collected data and their
coding in order to refine the development of theoretical
categories. The purpose is to test emerging ideas that might
take the research in new and fruitful directions. In the case of
far out comparisons, the comparison is made with cases and
situations that are similar in some respects but quite different
in others and may be completely outside the study. For
example, still thinking about parental help, we might make a
comparison with the way teachers help students. Reflecting on
the similarities and differences between teaching and parental
relationships might suggest other dimensions to parental help,
like the way that teachers get paid for their work but parents do
not. Ryan and Bernard suggest a number of ways in which
those coding transcripts can discover new themes in their data.
Drawing heavily on Strauss and Corbin (1990) they suggest
these include:
a. Word repetitions : Look for commonly used words and
words whose close repetition may indicated emotions.
b. Indigenous categories (what the grounded theorists
refer to as in vivo codes) : It refers to terms used by
respondents with a particular meaning and significance in their
setting.
c. Key-words-in-context : Look for the range of uses of
key terms in the phrases and sentences in which they occur.
d. Compare and contrast : It is essentially the grounded
theory idea of constant comparison. Ask, ‘what is this about?‘
and ‘how does it differ from the preceding or following
statements?‘
e. Social science queries : Introduce social science
explanations and theories, for example, to explain the
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conditions, actions, interaction and consequences of
phenomena.
f. Searching for missing information : It is essential to try
to get an idea of what is not being done or talked out, but
which you would have expected to find.
g. Metaphors and analogies : People often use metaphor
to indicate something about their key, central beliefs about
things and these may indicate the way they feel about things
too.
h. Transitions : One of the discursive elements in speech
which includes turn-taking in conversation as well as the more
poetic and narrative use of story structures.
i. Connectors : It refers to connections between terms such
as causal (‘since’, ‘because’, ‘as’ etc) or logical (‘implies’,
‘means’, ‘is one of’ etc.)
j. Unmarked text : Examine the text that has not been
coded at a theme or even not at all.
k. Pawing (i.e. handling) : It refers to marking the text and
eyeballing or scanning the text. Circle words, underline, use
coloured highlighters, run coloured lines down the margins to
indicate different meanings and coding. Then look for patterns
and significances.
l. Cutting and sorting : It refers to the traditional
technique of cutting up transcripts and collecting all those
coded the same way into piles, envelopes or folders or pasting
them onto cards. Laying out all these scraps and re-reading
them, together, is an essential part of the process of analysis.
Reducing Bias in Qualitative Data Analysis:
Bias can influence the results. The credibility of the findings
can be increased by:
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a. Using multiple sources of data. Using data from
different sources helps in cross-checking the findings. For
example, combine and compare data from individual
interviews with data from focus groups and an analysis of
written material on the topic. If the data from these different
sources point to the same conclusions, the findings are more
reliable.
b. Tracking choices. The findings of the study will be
more credible if others understand how the conclusions were
drawn. Keep notes of all analytical decisions to help others
follow the reasoning. Document reasons for the focus,
category labels created, revisions to categories made and any
observations noted concerning the data while reading and rereading the text.
c. Document the process used for data analysis. People
often see and read only what supports their interest or point of
view. Everyone sees data from his or her perspective. It is
important to minimise this selectivity. State how data was
analysed clearly so that others can see how decisions were
made, how the analysis was completed and how the
interpretations were drawn.
d. Involving others. Getting feedback and input from
others can help with both analysis and interpretation. Involve
others in the entire analysis process, or in any one of the steps.
Have several people or another person review the data
independently to identify themes and categories. Then
compare categories and resolve any discrepancies in meaning.
Drawbacks to be Avoided:
a. Do not generalise results. The goal of qualitative work is
not to generalise across a population. Rather, a qualitative data
collection approach seeks to provide understanding from the
149

Leading Action Research in Teacher Education

respondent's perspective. It tries to answer the question
ʊ¶ZK\¶ 4XDOLWDWLYH GDWD SURYLGH IRU FODULILFDWLRQ
understanding and explanation, not for generalizing.
b. Choose quotes carefully. Use of quotes can not only
provide valuable support to data interpretation but is also
useful in directly supporting the argument or illustrate success.
However, avoid using people's words out of context or editing
quotes to exemplify a point. Use quotes keeping in mind the
purpose for including quotes. Include enough of the text to
allow the reader to decide what the respondent is trying to
convey.
c. Respect confidentiality and anonymity when using
quotes. Even if the person's identity is not noted, others might
be able to identify the person making the remark. Therefore,
get people's permission to use their words.
d. Be aware of, state and deal with limitations. Every study
has limitations. Presenting the problems or limitations
encountered when collecting and analysing the data helps
others understand the conclusions more effectively.

5.3 Research Reporting
After completion of research activities, the researcher has to
report the entire activities that are involved in research process
systematically in writing. For clear and easy understanding of
readers, writing a good research report requires knowledge of
the types of research reporting, rules for writing and typing,
format and style of research reporting and the body of the
report. However, scholarship, precision of thought and
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originality of a researcher cannot be undermined in producing
a good research report.
Research reports mainly take the form of a thesis, dissertation,
journal article and a paper to be prescribed at a professional
conference. Research reports vary in format and style. For
example, there are difference found in a research report
prepared as a thesis or dissertation and a research report
prepared as a manuscript for publication.
Writing a good research report requires knowledge of the rules
for writing, format and style of research reporting and the body
of the report. However, scholarship, precision of thought and
originality of a researcher cannot be undermined in producing
a good research report.
Style refers to the rules of spelling, capitalization, punctuations
and typing followed in preparing the report. A researcher has
to follow the particular rules for writing and typing research
report for the particular purpose.
The common format used to write research report of
quantitative studies for a degree requirement is as follows.
Preliminary pages
1. Title Page
a) Title
b) Degree requirement
c) College, University or institution’s name
d) Author’s name
e) Supervisor’s name
f) University Department
g) Year
2. Acknowledgements
3. Supervisor’s Certificate
4. Table of contents
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5. List of Tables
6. List of Figures
Main Body of the Report
1. Chapter – I : Introduction
a. Theoretical Framework
b. Rationale of the study
c. Statement of the problem
d. Definitions of terms
e. Objectives
f. Hypothesis
g. Scope and Delimitations of the study
h. Significance of the study
2. Chapter II : Review of Related Literature
3. Chapter III : Methodology and Procedures
a. Design and Research method
b. Population and sample
c. Tools and techniques of data collection
d. Techniques of data analysis
4. Chapter IV : Results
5. Discussions
6. Conclusions and Recommendations
7. References / Bibliography
8. Appendices
The common format followed for qualitative research
including historical and analytical research is different from
the format followed in quantitative research. The common
format used is as follows (Chaudhuri, S., 2010a, 2010a).
1. Preliminary pages (same as in quantitative research)
2. Introduction
a) General problem statement
b) Preliminary Research Review
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c) Foreshadowed Problems
d) Significance of the study
e) Delimitations of the study
3. Design and Methodology
a) Site selection
b) Researcher’s Role
c) Purposeful / Theoretical Sampling
d) Data collection strategies
4. Qualitative Data analysis and Presentation
5. Presentation of Findings : An Analytical interpretation
6. References / Bibliography
7. Appendices
Preliminary pages : The Preliminary pages include title page,
supervisor’s certificate, acknowledgement page, table of
contents, list of tables and figures. The title page usually
includes the title of the report, the author’s name, the degree
requirement, the name and location of the college or university
awarding the degree and the date or year of submission of the
report. Name, designation and institutional affiliation of the
guide are also written. The title of a dissertation and thesis
should clearly state the purpose of the study. The title should
be typed in capital letters, should be centred, and when two or
more lines are needed, should be double spaced.
Requirement of some universities include certificate of the
supervisor under whose guidance or supervision the research
mark was completed.
Most theses and dissertations include an acknowledgement
page. This page permits the researcher to express appreciation
of persons who have contributed significantly to the
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completion of the report. It is acceptable to thank one’s own
guide or supervisor who helped at each stage of the research
work, teachers, students or principals who provided data for
the research and so on. Only these persons who helped
significantly for completion of research work should be
acknowledged.
The table of contents is an outline of the dissertation or
thesis which indicates page on which each major section
(chapter) and subsection beings.
The list of tables and figures are given in a separate page
that gives number, title of each table and figure and page on
which it can be found.
The main body of the report : The main body of the report
includes introduction, review of related literature,
methodology and procedures, results and discussion,
conclusions and recommendations and appendices.
The introduction section includes a theoretical framework
that introduce the problem, significance of the study both from
theoretical and practice points of view, description of the
problem, operational definition of the terms, objectives,
statement of hypotheses with rationale upon which each
hypothesis is based. The problem should be stated that it
should aim at finding the relationship between two variables.
The hypotheses should be supported by the rationale deduced
from the previous research studies or experiences with
evidences. Hypothesis which is a tentative answer to the
research question should be stated concisely and clearly so that
it can be tested statistically or logically with evidences.
The second chapter of the main body of the report includes
review of literature. In this chapter, the past research works
relating to the present study under report should be described
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and analysed. The description that includes last name of the
previous researcher with year of study in parenthesis includes
mainly method and findings briefly and precisely. It is required
that after description of the previous research work, the
research report should contain a critical appraisal to find out
significance the study.
The methodology and procedure section includes the
description of subjects, tools and instruments, design,
procedures. The description of subjects includes a definition
and description of population from which sample is selected,
description of the method used in selecting sample and size of
the sample, the description of population should indicate its
size, major characteristics such as age, grade level, ability level
and socio- economic status.
The instruments and tools used for investigation require
detailed description. The description includes the functions of
the instrument, its validity, reliability and searing procedures.
A copy of the instrument with scoring key and other pertinent
information related to the instrument are generally given in
appendix of the dissertation and thesis but not given in the
main body of the report.
The results section describes the statistical techniques
applied to data with justification. Tables and figures are to be
given in the main body of the report. Tables and figures enable
the reader to comprehend and interpret data quickly. Each
table and figure is followed by description systematically in
simple language with statistical or mathematical language in
parenthesis.
The result emerged should be followed by discussion and
interpretation. Each result is discussed in terms of the original
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hypothesis to which it relates, and in terms of its agreement or
disagreement with previous results obtained by other
researchers in other studies. Sometimes, researcher uses a
separate section titled ‘Discussions’ where all the results
emerged are explained either individually or joined both at
micro level and macro level.
The ‘conclusion and future direction’ chapter includes
description of the major findings, discussion of the theoretical
and practical implications of the findings and
recommendations for future research or future action. The
researcher may discuss the implications of findings for
educational practical and suggest studies that can be replicated
in other settings. The researcher may also suggest further
studies to be designed for investing different dimensions of the
problem investigated.
The references of bibliography section of the dissertation
and thesis consists of lists of all the sources alphabetically by
author’s lost names that mere cited in the report. Most of the
authors’ names were cited in the introduction and review of
related literature, sections, Primary sources that are cited in the
body of the dissertation and thesis are only included in the
references.
Appendices include information and data pertinent to the
study which are not important to be included in the main body
of the report or are too lengthy. Tests, questionnaire, career
letters, raw data and data analysis sheet are included in the
appendices.
The common format followed for writing a research report as
an article or a paper for a journal and seminar is as follows :
1. Title and
2. Author’s name and address
156

Data Analysis and Research Reporting

3. Abstract (150 – 200 words)
4. Introduction
5. Method
a) Sample
b) Tools
c) Procedure
6. Results
7. Discussions
8. References
Writing of the title of a research paper follows the same
mechanism it is followed in dissertation and thesis. Below the
title, author’s name and address is given.
An abstract of the paper consisting of 100 to 120 words,
and containing mainly objectives, methods and findings are
given before main body of the paper. Other preliminary pages
of the dissertation and thesis are not required in the research
paper either to be published in a journal or in conference
proceedings.
The introduction section of a research paper consists of a
brief description of theoretical background, agreements and
disagreement of previous researchers on findings related to the
topic center report, objective, hypotheses.
The method section deals with sample size and sampling,
instruments and tools, design and procedure of collecting data.
In dissertation and thesis, detailed description is necessary,
whereas, in research paper the same is to be writing very
precisely and comprehensively. The author has to exercise
judgment in determining which the critical aspects of the study
are and which aspects require more in depth description.
The result section of a research paper includes tables and
figures including graphs. However, the tables and figures
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require to be described in the light of the hypothesis for its
acceptance and rejection. The findings described should be
supported by statistical values with mathematical signs of less
than (<) or greater than (>) etc. in parenthesis. For example,
‘as it can be seen in table 1’, high creative and low creative
teachers differed significantly on attitude towards class room
teaching (t = 4.24; df = 121; p<.01), child centred practices (t =
2.14; df = 131; p<.05), educational process (t = 3.38; df = 131;
p<.01) and pupils (t = 2.87; df = 131; p <.01) in favour of high
creative teachers as mean attitude towards class room teaching
of high creative teachers is greater than their counterparts. The
discussion section is very important in a research paper. Each
finding is discussed in the right of its agreement and
disagreement with the previous findings followed with
justification based on previous theory and existing body of
knowledge. In this section, the researchers are free to give their
critical judgment for using new dimensions that were emerged
out of the study in order to add something new to the existing
body of knowledge or for revision and modification of theory.
Critical and analytic description is highly essential in
discussion.

References consist of documents including books, journal,
articles, and unpublished works that are cited in the main body
of a research report (dissertation, thesis, journal article,
seminar paper, etc.). Names of authors cited in the paper are
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given in alphabetical orders beginning with first name in the
reference. A bibliography, in contrast, contains everything that
is either cited or not cited in the body of the report but are used
by the researcher. Following illustrations provide information
for writing different type of entries in the reference /
bibliography (Chaudhuri, S., 2010a, 2010a).
1. Journal:
Summers M. (1990). New student teachers and computers: An
investigation of experiences and feelings, Educational Review,
42(3), 261-271.
2. Book :
Vaizey, J. (1967). Education in the modern world. New York :
McGraw Hill.
2. Book with multiple authors :
Hallahan, D.P. & Kauffman, J.M. (1982), Exceptional children
(2nd ed.), Englewood Cliffs, NJ : Prentice Press.
3. Editor as author :
Mitchell, J. V., Jr (Ed.), (1985). Mental measurement yearbook
(9th ed.), Highland Park, NJ : Gryphon Press.
4. Website:
University Grants Commission (UGC) in India. Retrieved on
November 8, 2009, from http://ezinearticles.com/?UniversityGrants-Commission-(UGC)-in-India&id=1008857.
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6
Worked Examples and Problems of
Action Research Projects
Selected by Practitioners of
Action Research in
Different Countries
(Adapted with modifications)
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6.1 Secondary School Teachers’
Computer Self-Efficacy
Insights from study in West Bengal
[Adapted with modification from (1) Santoshi Halder and
Sudip Chaudhuri (2011), Computer Self Efficacy and
Computer Anxiety of Trainee Teachers: Issue of Concern
Article published in the proceedings of the fourth international
conference to review research on Science, Technology and
Mathematics Education organized by Homi Bhabha Centre for
Science Education (TIFR), Mumbai, India; January 5-9, 2011;
and (2) Santoshi Halder and Sudip Chaudhuri (2010),
Psychological Challenges Towards Implementing ICT in
Teaching-Learning, Full Paper in Conference Proceedings, 5th
International Conference on e-Learning, Universiti Sains
Malaysia, Penang, Malaysia, 12-13 July 2010. Published by
Academic Publishing Limited, Reading, UK. ISBN: 978-1906638-68-9 (Book)]
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 Abstract
Globalization and technological explosion that have
ushered over the past decade have led to the emergence of new
global economy “powered by technology, fueled by
information and driven by knowledge.” (US Department of
Labor, 1999). However, the task of introducing ICTs in
teaching - learning situations over the years suggests that the
effective integration of ICTs into the educational system is a
multifaceted process that involves not just technology and
infrastructure but also other such aspects like environmental
preparedness, teacher readiness and competencies. In recent
years there has been a tremendous interest among the
researchers for finding out ways on how these skills can be
developed in the teachers. NCTE, 2005 have made it essential
for the school teachers to get training in teaching practices
expecting a more skilled group of teachers. In India this
notable task of training is offered through various Teachers
Training Colleges spread over India through their B.Ed course
assuming a quality return in teacher behavior. The curriculum
meant for the trainee teachers in the Teachers Training
Colleges ought to be framed with the objectives of developing
those requisite characteristics. As the National policy on
Education 1986 in India stated, “There is a paramount need to
create a computer literate environment”, to meet this end it is
mandatory to include ‘computer training’ in the B.Ed syllabus
which is not yet included. Ministry of Human Resource
Development, 2009 laid special stress by initiating policy
formulation process on ‘Building a National policy on ICT in
School Education’. Recent years have witnessed burgeoning
interest in the use of computers as novel tools in the field of
education. But practically speaking there is still the need for
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resolving the hidden psychological barriers of the teachers
(lack of computer self- efficacy, computer anxiety etc) who are
entrusted with the responsibility to use ICT in classroom.
Computer self-efficacy means one’s perception of their
computer skills about computer use. Recent years have
witnessed burgeoning interest in the use of computers as novel
tools in the field of education. Nowadays, computers are
common tools in most schools, and are being used increasingly
in all subject areas. Although some teachers are enthusiastic
about using computers, others are more apprehensive.
Motivated by this scenario, the present study was undertaken
to explore the perceptions of Secondary School Teachers of
West Bengal regarding their self efficacy in relation to
computer use so that to understand their psychological barriers.
Research Question:
1. What is the nature of computer Self-Efficacy and
Computer Anxiety of trainee teachers?
2. Whether there is any influence of discipline of study on
Computer Self-Efficacy and Computer Anxiety of
trainee teachers?
3. Whether there is any effect of gender on Computer
Self-Efficacy and Computer Anxiety of trainee
teachers?
4. Irrespective of gender and discipline of study how
Computer Self-Efficacy of the trainee teachers are
related with Computer Anxiety.
Statement of the Hypothesis
HR1: There are differences in computer self efficacy and
computer anxiety along three lines of conceptual separation:
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gender, residential status and faculty centers. Furthermore,
science teachers exhibit relatively greater computer self
efficacy than non-science teachers. Teacher trainees of urban
origin exhibit comparatively higher computer self-efficacy and
lower computer anxiety while the reverse is true for the rural
teacher trainees.
Sample:
The participants consisted of 300 Secondary School
Teachers (Trainees of the University of Calcutta, West Bengal,
India).
Tools:
(i) General Information Schedule (GIS)
(ii) Computer Self Efficacy Scale (Murphy et.al 1989)
(iii) Computer Anxiety Scale
Procedure: Data is gathered from randomly selected 300 pupil
teachers from Teachers Training Colleges from Eastern India.
Apart from the GIS the two different scales, i.e., Computer
Self Efficacy Scale and Computer Anxiety Scale are
administered to pool data from the male and female trainee
teachers of different disciplines (arts, science and commerce).
Analysis of data:Data are subjected to appropriate statistics,
descriptive as well as inferential.
Implication of the study
As concern towards creating future teachers it is necessary that
the teacher training programmes should be reoriented
consciously to include computer training as a compulsory core
subject so that the trainee teachers irrespective of their prior
computer accessibility and knowledge can frequently use and
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access computers and resolve their psychological barriers for
instilling computer literacy in their students and set a step
ahead towards achieving the objective of infusing ICT in
teaching-learning.
Keywords: ICT, Teacher Trainee, Self efficacy, Computer
Anxiety.
References
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 1. Introduction
Bandura (1986) defined self-efficacy as “people’s
judgments of their capabilities to organize and execute courses
of action required to attain designated types of performances.
The term self-efficacy was soon extended to particular
domains, including the use of computers. Compeau and
Higgins (1995a) defined computer self-efficacy as “a judgment
of one’s capability to use a computer”. It means one’s
perception of their computer skills about computer use. Also, it
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is defined as self assessment regarding one’s computer skills
(Compeau and Higgins, 1995b). Computers are common tools
in most schools, and are being used increasingly in all subject
areas. Although some teachers are enthusiastic about using
computers, others may be more apprehensive. Faculty use of
technology is a critical issue in education; administrators and
students are expecting faculty instruction to incorporate
technology in classroom and distance education. Competition
is demanding technologically proficient graduates for schools
and colleges. Research indicates that computer self-efficacy
(CSE) may be one determinant of who uses technology and
who does not.
Research in the area of student teachers’ knowledge of and
attitudes towards computers has been conducted in various
contexts over the past decade or so. In studies conducted in the
UK during 1987 and 1988 (Summers 1988, 1990), a
substantial minority of students (34% to 43%) admitted to
negative feelings about computers. The majority had little or
no experience of computer use but generally agreed that
knowledge of computers was important for teachers. A
comparative study conducted in Australia during 1989 yielded
generally similar results (Wilson 1990) although only 24% of
students in that study reported negative feelings about
computers. In a longitudinal study of computer literacy skills
among students entering a US teacher education course
between 1991 and 1997 (Sheffield 1998), students were asked
to rate themselves for several computer related skills. A
generally upward trend was observed from year to year
especially for the use of the word processor and the mouse.
Based on these studies, it seems that student teachers regard
computers as being somehow important and useful for their
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future careers. However, many of them appear to lack
confidence in their own capacity to make effective use of
computers.
An observational study conducted in Texas with student
teachers who had completed a required computer literacy
course (Diem 1989) found that, although the students had
adequate technological knowledge, lack of attention to
computer use in methods courses had left them unable to
effectively integrate computers into their subject areas. If, as
Oliver (1994) suggested, technical competence with computers
is not sufficient to ensure teachers’ success with them in the
classroom, it may be that the missing ingredient is belief in the
capacity to use that competence. In other words, teacher
educators need to attend to the development of teachers’
beliefs in their capacity to do what is required to succeed with
computers.
Gender-related differences toward the use of computers are
well established. Males have traditionally dominated the use of
computers and their applications in technological fields. Many
researchers have attributed this gender gap in computer use to
anxiety in using computers. Research has indicated that in
West Europe males on average are often found to be more
experienced about computing than females, and to have more
positive attitudes and self efficacy (self confidence) towards
computing than females (Durndell et al. 2000). Overall males
were more confident than females in advanced computer skills,
but of similar confidence for beginning skills. The 3 elements
of the self efficacy scale — beginning, advanced and file and
software skills — correlated positively with each other
(Durndell et al. 2000).
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A survey of education faculty at the Lebanese University in
Beirut, Lebanon, conducted in 2006, revealed varying degrees
of CSE; of 127 respondents, 14 had low levels of CSE; 68
were at a moderate level, and 45 self-evaluated themselves to
have high CSE (Saleh 2008). The author argues that although
other barriers may deter the implementation of technology in
teaching, strategies and techniques for increasing CSE should
be developed.
Sam et al. (2005) examined differences in computer
anxiety, computer self efficacy, attitudes toward the Internet
and reported use of the Internet for undergraduates with
different demographic variables. The findings suggest that the
undergraduates had moderate computer anxiousness, medium
attitudes toward the Internet, and high computer self-efficacy
and used the Internet extensively for educational purposes such
as doing research, downloading electronic resources and email communications. This study challenges the long
perceived male bias in the computer environment and supports
recent studies that have identified greater gender equivalence
in interest, use, and skills levels. However, there were
differences in undergraduates’ Internet usage levels based on
the discipline of study. Furthermore, higher levels of Internet
usage did not necessarily translate into better computer selfefficacy among the undergraduates. A more important factor in
determining computer self-efficacy could be the discipline of
study and undergraduates studying computer related
disciplines appeared to have higher self-efficacy towards
computers and the Internet. Undergraduates who used the
Internet more often may not necessarily feel more comfortable
using them. Possibly, other factors such as the types of
application used, the purpose for using, and individual
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satisfaction could also influence computer self-efficacy and
computer anxiety. However, although Internet usage levels
may not have any impact on computer self-efficacy, higher
usage of the Internet does seem to decrease the levels of
computer anxiety among the undergraduates. Undergraduates
with lower computer anxiousness demonstrated more positive
attitudes toward the Internet in this study (Sam et al. 2005).
Seferoglu (2007) examined the perceptions of students in
the faculty of education regarding their self efficacy in relation
to computer use. According to the results students’ level of self
efficacy was found to be high. Results also indicate that
participants’ gender is significantly related with their computer
self efficacy in relation to some specific aspects. However, it
was concluded that for effective use of IT, it is essential that
necessary conditions and institutional support should be made
available (Seferoglu 2007).
Ray et al. (1999) examined three research questions that
compared the attitudes of men and women about (i) the value
of technology in making users more productive, (ii) the impact
of computer technology on people and their work
environments, and (iii) the relative comfort of men and women
when using computers. Analyses of the findings indicate that,
contrary to earlier studies on these issues, women reflected
more positive attitudes than men on all three scales. Females
held more positive attitudes than males regarding the value of
computers to make users more productive. Although neither
men nor women in this group reflected concern about the
impact of technology on people and their work environments,
women were more positive than men in this regard. Women
also reflected greater comfort in using computers than men.
The results carry implications for both education and
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profession. Educators, trainers, and managers should
reexamine their behaviors as they make decisions regarding
career choices, on-the-job training opportunities, and job
placement. Previous indicators that men are more receptive to
technology in learning and training environments appear to
have changed (Ray et al. 1999).
Lee and Hwang (2008) suggest a research model, based on
an e-Learning success model; the relationship of the elearner’s self-regulated learning strategy, computer selfefficacy, and system quality perception of the e-Learning
environment. Their research model focuses on the learners’
satisfaction and on self regulated learning strategy (Lee and
Hwang 2008).
The knowledge of secondary school teacher trainees’
computer self-anxiety and self-efficacy is crucial for
understanding the outcomes of the present days’ teachinglearning process. Till date, not much is known regarding the
computer self-anxiety and computer self-efficacy of the
secondary school teachers of West Bengal. The present study
was undertaken to explore the perceptions of Secondary
School Teachers of West Bengal regarding their computer selfefficacy and computer anxiety in relation to computer use.
In this context, 84 Secondary School Teachers (Trainees of
the University of Calcutta, West Bengal, India) (41 females
and 43 males) (Table 1) are chosen as the representative
system. The results were interpreted as showing
similarities/differences in computer self efficacy along three
lines of conceptual separation: gender, residential status and
faculty centers. Such studies reveal that participants’ faculty
centers as well as residential status are significantly related
with their computer anxiety and computer self efficacy.
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Furthermore, male teachers of the faculty of Humanities (but
not the faculty of Science) exhibit relatively greater computer
self efficacy than female teachers. However, this gender
biasness is absent for the teachers of the science faculty.
Additionally, significant correlations were observed between
time spent in a week using the Internet and the secondary
school teacher trainees’ computer anxiety and computer selfefficacy. Trainees who spend longer hours using the Internet
for educational purposes generally had lower computer
anxiety. There was a significant positive correlation between
time spent in a week using the Internet and computer selfefficacy. On the contrary, there were significant negative
correlations between time spent in a week using the Internet
and computer anxiety as well as between computer anxiety and
computer self efficacy.
Table 1: The subjects’ demographic characteristics
Samples

Gender
Academic
disciplin
e

Residential
Status

N=
84
Male
43
Female
41
Science
32
Humanities and 52
social sciences

Percentage
(%)
51.20%
48.80%
38.10%
61.90%

Urban
Semi-urban
Rural

30.95%
33.33%
35.72%
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 2. Methodology
This study employed a survey research design to
investigate secondary school teachers’ computer anxiety,
computer self efficacy, and attitudes toward the Internet. This
study also examined differences in computer anxiety,
computer self-efficacy, attitudes toward the Internet and
reported use of the Internet for secondary school teachers’
computer anxiety with different demographic variables in West
Bengal.
2.1 Sample
The subjects for this study were 84 secondary school
teacher trainees at University of Calcutta. The age of the
subjects was in the range from 25 years to 40 years. Majority
of the subjects were in the 25-30 age group. The demographic
characteristics of the subjects are shown in Table 1.
2.2 Research instruments: (The questionnaires are appended
in Appendix 1)
2.2.1 General Information Schedule (GIS): It was divided
into five sections. The first section comprised of demographic
characteristics such as age, race, gender, and faculty center.
The second section of the questionnaires required the subjects
to report how much time in a week they used the Internet and
the uses to which the Internet was used for. The third section
of each questionnaire was used to assess the subjects’ level of
computer anxiety and computer self-efficacy.
2.2.2 The Computer Anxiety Rating Scales (CARS): CARS
was used to assess the subjects’ level of computer anxiety.
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CARS is a 19 items self-report inventory, designed and
validated by Heinssen et al. (1987). The subjects responded on
a five-point Likert type scale (1=strongly disagree, 2=disagree,
3=undecided, 4=agree, and 5=strongly agree). Total scores
ranged from 19, indicating a low level of computer anxiety, to
95, which would indicate a high degree of computer anxiety.
Computer anxiety scale (CAS) developed for Turkish
university students by Ceyhan and Namlu (2000) was used
(Gifted to the present Author by Esra CEYHAN; Copy of the
e-mail is attached as Appendix-II). The CAS is a measure on
determining an individual’s perception of his or her anxiety in
relation to computers. The CAS consists of 28 items that are
rated on a four-point scale ranging from “always” to “never”.
The score range of CAS changes between 28 and 112 with
higher score, indicating more computer anxiety. The CAS
consists of three sub-scales: affection anxiety (13 items),
damaging anxiety (9 items) and learning anxiety (6 items).
Validity and reliability studies of the CAS were carried out by
Ceyhan and Namlu (2000) on the sample of Turkish university
students. As a result of factor analysis in validity studies,
specific factor values connected to items were found ranging
from 0.40 to 0.71. Fifty three percent of total variance was
explained by all factors. Related with criterion-related validity
of the scale, correlation coefficients of between CAS and
Spielberger’s Test Anxiety Inventory, Spielberger and et al.’s
State – Trait Anxiety Inventory, Heppner and Peterson’s
Problem Solving Inventory, Deniz’s Computer Attitude Scale
were computed as 0.32, 0.44, 0.43, 0.26 and 0.39, respectively.
These correlation coefficients were found significant at 0.001
level. In the scope of discriminating validity of the scale,
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discriminant analysis was employed by using computer
competence levels. Consequently, t value was found
significant at 0.001 level. In the reliability studies of this scale,
item analysis was done, Cronbach Į Coefficient was calculated
and test–retest method was used. For item analysis, the t values
of items were calculated in the scale. The result of the analysis
demonstrated that all the items were significant at 0.001 level.
The Cronbach Į coefficient concerning the internal
consistency of the scale was calculated as 0.94 according to the
total CAS and as 0.92, 0.89 and 0.73 according to sub-scales of
the CAS, respectively. In test–retest method, the correlation
coefficient obtained with a two week interval for 54 voluntary
students was calculated as 0.79 (p < 0.001) [Ceyhan and
Namlu (2000)].
“CAS’S SCORING
The CAS consists of 28 items that are rated on a four-point
scale including “never” (1 score), “sometimes” (2 score),
“often” (3 score) and. “always” (4 score). The score range of
CAS changes between 28 and 112 with higher score,
indicating more computer anxiety. The CAS consists of three
sub-scales: affection anxiety (13 items), damaging anxiety (9
items) and learning anxiety (6 items). A total score, and at the
same time, scores for each sub-scales can be obtained through
CAS.
Numbers of Affection anxiety sub-scale (13 items): 1, 2, 3,
7, 9, 11, 13, 14, 16, 18, 22, 26 (reversed), 27 (reversed)
Number of Damaging anxiety sub-scale (9 items): 4, 6, 8,
10, 12, 23, 24, 25, 28
Number of Learning anxiety sub-scale (6 items): 5, 15,
17(reversed), 19, 20, 21(reversed)”.
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2.2.3 The Computer Self-Efficacy Scale (CSE): Developed
by Torkzadeh and Koufteros (1994); Murphy, Coover, and
Owen (1989). It has 29 items. Subjects responded to a fivepoint Likert type scale (1=strongly disagree, 2=disagree,
3=undecided, 4=agree, and 5=strongly agree). Total scores for
CSE ranged from 29 to 145, with high scores indicating a high
degree of confidence in a subject’s ability to use computers
(Durndell, Haag, and Laithwaite 2000).
2.3 Data collection and data analysis
The questionnaire was distributed to the subjects at the end
of the academic year 2009-2010. All subjects were volunteers.
Data analyses (t-tests, One-Way ANOVAs and Pearson’s
correlations) were carried out with the help of Origin 6.1
software.

 3. Result and Discussion
3.1 Results of analysis of computer self efficacy and
computer anxiety with respect to gender, residential status
and academic discipline.
Based on the secondary school teacher trainees’ responses
to the CARS, they showed moderate computer anxiousness.
Likewise, the trainees exhibited moderate computer selfefficacy based on CSE. However, the male trainees had high
computer self-efficacy and lower computer anxiety. With
reference to Table 2, there were significant differences in
computer anxiety levels and computer self-efficacy based on
gender. Male respondents recorded significantly lower scores
of self anxiety on computer self-anxiety scale than females did
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whereas, females recorded significantly lower scores in
computer self efficacy than males (Figure 1).
Table 2: t-test results for differences based on gender

*Computer
anxiety
*Computer
Self Efficacy

Male
Female
Male
Female

N

Mean

43
41
43
41

48.57
56.32
126.28
107.40

Std
Dev
6.28
6.40
11.14
9.86

t

df

P

5.60

82

P< 0.05

8.20

82

P< 0.05

* At the 0.05 level, the two means are significantly different.

Figure 1: Graphical representation of computer anxiety
and computer self efficacy based on gender. 1 indicates
computer anxiety and 2 indicates computer self efficacy.
Values are expressed as mean ± standard deviation.
Trainees from different faculties also show significant
differences in their computer anxiety as well as computer selfefficacy levels (Table 3, Figure 2). Trainees from the Faculty
of Science have significantly greater computer self-efficacy
and lower computer anxiety than trainees from the Humanities
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Faculty centers. The results of one way ANOVA (Table 4) has
indicated that depending on the residential status, trainee
teachers exhibit significant differences in their computer selfefficacy and computer anxiety. Teacher trainees of urban
origin exhibit highest computer self-efficacy and lowest
computer anxiety while the reverse is true for the rural teacher
trainees (Figure 3).
Table 3: t-test results for differences based on Academic
discipline

*Computer
Anxiety

*Computer
Self-Efficacy

Science
Humanities
and social
science
Science
Humanities
and social
science

N

Mean

32
52

46.42
55.16

Std
Dev
7.96
8.84

32
52

128.82
111.66

10.78
12.26

t

df

4.57

82

P

P<0.05

6.52

82

P<0.05

* At the 0.05 level, the two means are significantly different.

Figure 2: Differences in computer self-efficacy between
males and females based on faculty. 1 stands for male and
2 stands for female. Values are expressed as mean ±
standard deviation.
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Table 4: One-Way ANOVA results of Computer Self-Efficacy
and Computer Anxiety based on residential status.

Computer
SelfEfficacy

Urban
SemiUrban
Rural

Computer
Anxiety

Urban
SemiUrban
Rural

N

Mean

Variance

F

P

26

127.96

192.84

11.53

P < 0.001*

28

114.39

210.69

30

110.60

187.28

26

45.62

14.25

33.08

P < 0.001*

28

54.28

33.62

30

58.54

56.95

* At the 0.001 level, the means are significantly different.

Figure 3: Computer Self-Efficacy and Computer Anxiety
for differences based on residential status. 1 stands for
male and 2 stands for female. Values are expressed as mean
± standard deviation.
Since computers become a prevalent tool in our daily lives,
regardless of whether one likes to use it or not, it is believed
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that gender would not be a factor influencing trainee teachers’
computer anxiety, computer self-efficacy and attitudes toward
the Internet in the near future. Indeed, this was affirmed by
Smith (1986) and Arch & Cummins (1989) who found that
when computer skills were acquired in a carefully structured
learning experience, gender differences were not significant.
Thus the result of the differences in computer self efficacy
and computer anxiety along gender of this study is found to be
different from that reported previously. This observation was
somewhat puzzling. However, further analysis reveals that the
gender biasness for computer self-efficacy disappears
completely when only the trainee teachers from the faculty of
Science are considered (Table 5), it appears that the gender
bias observed on the total samples of our study (Figure 2) is
due to the teacher trainees of the faculty of humanities.
Table 5: t-test results for differences in self-efficacy
between males and females based on Academic discipline.

N

Mean

Std
Dev

P
t

df

Science

Male

19

128.00

12.20

0.14

30

P > 0.05
NS

Humanities

Female
Male
Female

13
24
28

127.22
125.84
99.90

10.34
14.20
12.48

3.43

50

P < 0.05*

NS= Not significant, *= significant at 0.05 level
In the present study, there were differences in secondary
school teacher trainees’ Internet usage levels based on the
faculty center. Teacher trainees from the Faculty of Science
were found to use the Internet longer than those from faculties
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of Humanities. The present findings are consistent with a
previous study by Shaw & Giaquinta where it was pointed out
that the discipline of study is an important factor in
determining computer self-efficacy and undergraduates
studying computer related disciplines may in general have
higher self-efficacy towards computers and the Internet (Shaw
& Giaquinta, 2000).
3.2 Relationships between times spent on using the
Internet, computer anxiety, and computer self-efficacy
Higher use of the Internet seems to decrease the levels of
computer anxiety among the teacher trainees. The results
shown in Table 6 indicated that there were significant
relationship between time spent in a week using the Internet
and the secondary school teacher trainees’ computer anxiety
and computer self-efficacy. Trainees who spend longer hours
using the Internet for educational purposes demonstrated lower
computer anxiety and higher computer self efficacy in this
study. There was a significant positive correlation between
time spent in a week using the Internet and computer selfefficacy. This finding seemed to indicate that higher levels of
Internet usage did indeed translate into better computer selfefficacy among the secondary school teacher trainees. Such
examples of the positive correlation between time spent in a
week using the Internet and computer self-efficacy are
available in the literature for other types of respondents (Sam,
et al., 2005). The correlation was found to be significantly
negative between the times spent in a week using the Internet
and computer self-efficacy. Furthermore, as expected there
was a significant negative correlation between computer
anxiety and computer self-efficacy (Table 6).
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Table 6: Correlations between time spent on using Internet,
computer anxiety and computer self-efficacy
Computer anxiety
Time spent on using
Internet

r = -0.41*
(t= 1.99)

Computer anxiety

----------

Computer
Self- Efficacy

df

r = 0.49* (t=3.42) 82
r = -0.632 *
(t= 6.32)

82

* p < 0.001

 4.Conclusions:
I have explored the differences in computer self efficacy
and computer anxiety along three lines of conceptual
separation: gender, residential status and faculty centers. The
findings of this study reveal that participants’ gender is
significantly related with their computer self efficacy.
However, closer analysis reveals that the gender bias for
computer self-efficacy observed is due to the teacher trainees
of the faculty of humanities. There is no significant difference
in computer self-efficacy based on gender among science
teacher trainees. However, significantly higher self efficacy
among the male trainee teachers of the faculty of Humanities
explains the gender biasness of self efficacy. Furthermore, our
results indicated that depending on the faculty center and
residential status, trainee teachers exhibit significant
differences in their computer self-efficacy and computer
anxiety. Furthermore, science teachers exhibit relatively
greater computer self efficacy than non-science teachers.
Teacher trainees of urban origin exhibit highest computer selfefficacy and lowest computer anxiety while the reverse is true
for the rural teacher trainees. Significant relationships were
183

Leading Action Research in Teacher Education

found to exist between time spent in a week using the Internet
and the teacher trainees’ computer anxiety and computer selfefficacy. Trainees who spend longer hours using the Internet
for educational purposes generally had lower computer
anxiety. There was a significant positive correlation between
time spent in a week using the Internet and computer selfefficacy. Such examples of the positive correlation between
time spent in a week using the Internet and computer selfefficacy are available in the literature for other types of
respondents (Sam, et al., 2005).
Further extension of the present research to encompass
comparative studies on computer self anxiety, computer self
efficacy and the time spent in using the Internet among
different systems, should be of considerable interest in relation
to studies on improvement on teaching-learning situations,
including its applications in classroom teaching.
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Appendix-I
CEYHAN AND NAMLU’S (2000) COMPUTER
ANXIETY SCALE (CAS)
Explanation: This scale was prepared to determine the
difficulties experienced by students in front of the computer. In
this scale, you are requested to mark each of the following
statements according to their degree of appropriateness
considering that considering the computer-related situations
you experience. For this purpose, first read each of the
statements. Then, for each statement, choose one of the four
options of “Never”, “Sometimes”, “Often”, and “Always”.
After you choose the option which best describes your
situation, put a cross (X) in the parentheses of that option.
Please, do not skip any of the items. Your sincere responses
that best describe your computer use behaviors will help
evaluate the results better. Thanks for your participation in this
scientific study with your responses.
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Never Sometimes Often Always
1. I become upset whenever
I sit down in front of a computer

( )

( )

( )

( )

2. I can not never feel comfortable
when I work on the computer

( )

( )

( )

( )

3. If someone mentions computers,
I say “Keep them away from me”

( )

( )

( )

( )

4. The possibility of making
mistakes or damaging something
when using computers makes me
very anxious………………

( )

( )

( )

( )

5. I alZD\VIÕQGFRPSXWHU-related
terms complicated

( )

( )

( )

( )

( )

( )

( )

( )

7. Using computers makes me
feel so stressed that I even
can’t do the things I can do

( )

( )

( )

( )

8. Sometimes, even pressing a
key on a computer keyboard
makes me scared

( )

( )

( )

( )

9. I feel depressed even when
someone talks about computers.

( )

( )

( )

( )

10. I panic incase of any incorrect
computer instruction or computer
lockup

( )

( )

( )

( )

11. I feel very uncomfortable if
I have to study using a computer

( )

( )

( )

( )

12. I get really scared of making
even the smallest mistakes
when I am on the computer

( )

( )

( )

( )

6. I feel that my heart palpitates
when I work on a file crucial
for me.
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Never Sometimes Often Always
13. I’m afraid of having to learn
how to use a computer for my job

( )

( )

( )

( )

14. Studying with a computer is
like a torture for me

( )

( )

( )

( )

15. I feel anxious that I will never
be able to learn how to use
a computer

( )

( )

( )

( )

16. When I am using a computer,
I find myself strained and tense.

( )

( )

( )

( )

17. I think I can easily learn
computer programming

( )

( )

( )

( )

18. I feel very competent in doing
everything, but when it is time
to use a computer, I feel confused

( )

( )

( )

( )

19. You have to be genius to
understand the special keys
on the keyboard

( )

( )

( )

( )

20. I have difficulty in
understanding the technical
aspects of computer

( )

( )

( )

( )

21. I feel confident about my
ability to learn computer skills

( )

( )

( )

( )

22. I keep myself away from
computers because I feel nervous.
about using them

( )

( )

( )

( )

23. I do not feel comfortable when
I use the computer because
I feel as if the computer would
go out of order

( )

( )

( )

( )

24. The thought that I will cause a
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loss of a large amount of information
when I issue an incorrect computer
instruction makes me panic

Never Sometimes Often Always
( )

( )

( )

(

)

25. The thought of making mistakes
influences my way of working on a
computer in a negative way

( )

( )

( )

( )

26. I am cheerful and in high spirits
when I work on the computer

( )

( )

( )

( )

27. My fingers itch to work on
the computer

( )

( )

( )

( )

28. I become tense and irritable
when I study on a very important
subject for me on the computer

( )

( )

( )

( )

The Murphy (1989) Computer Self-efficacy Scale
Strongly Agree Undecided Disagree Strongly
Agree
disagree

Beginning
1. I feel confident
working on a
personal computer
(microcomputer)

(

)

(

)

(

)

(

)

(

)

2. I feel confident
getting the software
up and running

(

)

(

)

(

)

(

)

(

)

6. I feel confident
entering and saving
data (numbers or
words) into a file

(

)

(

)

(

)

(

)

(

)

7. I feel confident
escaping/exiting from
a program or software

(

)

(

)

(

)

(

)

(

)

9. I feel confident
choosing a data file to
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view on a monitor screen

(

)

(

)

(

)

(

)

(

)

12. I feel confident
handling a floppy disk
correctly

(

)

(

)

(

)

(

)

(

)

15. I feel confident
making selections
from an onscreen menu

(

)

(

)

(

)

(

)

(

)

17. I feel confident
using a printer to
make a “hard copy”
of my work

(

)

(

)

(

)

(

)

(

)

18. I feel confident
copying a disk

(

)

(

)

(

)

(

)

(

)

19. I feel confident
coping an individual file

(

)

(

)

(

)

(

)

(

)

20. I feel confident
adding and deleting
information to and
from a data file

(

)

(

)

(

)

(

)

(

)

21. I feel confident
moving the cursor
around the monitor
screen

(

)

(

)

(

)

(

)

(

)

23. I feel confident
using the computer
to write a letter or essay

(

)

(

)

(

)

(

)

(

)

27. I feel confident
storing software correctly

(

)

(

)

(

)

(

)

(

)

30. I feel confident
getting rid of files
when they are no
longer needed

(

)

(

)

(

)

(

)

(

)
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Strongly
agree

Agree

Undecided Disagree Strongly
disagree

31. I feel confident
organizing and managing
files

(

)

(

)

(

)

(

)

(

Advanced
5. I feel confident
using the user’s guide
when help is needed

(

)

(

)

(

)

(

)

( )

10. I feel confident
understanding
terms/words
relating to computer
hardware

(

)

(

)

(

)

(

)

(

11. I feel confident
understanding terms/
words relating to
computer software

(

)

(

)

(

)

(

)

( )

12. I feel confident
learning to use a
variety of programs
(software)

(

)

(

)

(

)

(

)

(

)

13. I feel confident
learning advanced skills
within a specific
program (software)

(

)

(

)

(

)

(

)

(

)

14. I feel confident
using the computer
to analyze number data

(

)

(

)

(

)

(

)

(

)

15. I feel confident
writing simple
programs for the
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computer

(

)

(

)

(

)

(

)

(

)

16. I feel confident
describing the function of
computer hardware
(keyboard, monitor, disk
drives, processing unit)

(

)

(

)

(

)

(

)

(

)

17. I feel confident
understanding the three
stages of data processing:
input, processing, output

(

)

(

)

(

)

(

)

(

)

18. I feel confident
getting help for problems
in the computer system

(

)

(

)

(

)

(

)

(

)

19. I feel confident
explaining why a
program (software)
will or will not run on

(

)

(

)

(

)

(

)

(

)

20. I feel confident
using the computer to
organize information

(

)

(

)

(

)

(

)

(

)

21. I feel confident
troubleshooting computer
Problems

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

Mainframe
1. I feel confident
logging onto a
mainframe computer
system
2. I feel confident
working on a
mainframe computer
3. I feel confident
logging off the
mainframe computer
system
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6.2 Home Computer Use and
Academic Achievement
(Adapted with modification from Jessica Alvarez (2010),
Brooklyn College Action Research Project Report (Education
703.22).
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 Abstract
Technology exists all around us, and understanding its role
in the development and academic performance of children is a
growing concern for many educators. Access to home
computers has been reported to be steadily increasing. This
study sets out to prove the inequalities of academic
performance that exist among those children with home
computer access and those without. Participants included
seventeen Class VIII children and the median annual family
income reported to be Rs. 25,000-Rs.45,000. Students were
given access to school computers during a six week span and
encouraged to use them for educational purposes. The results
show a minimal overall increase in student’s academic
achievement levels, signifying insufficient intervention time
and allowing for further research.

 1. Introduction
The interest in the Information and Communication
Technologies has dramatically increased in recent years. As a
result, today’s children are growing up in a heavily used,
technologically-based world. Parents feel the need to prepare
their children to meet the challenges of this fast-paced
information society (Vryzas & Tsitouridou, 2002).
Unfortunately, not every parent or guardian can provide the
necessary access to computers and related technology to their
children.
Due to lack of interest, understanding, or opportunity a socalled “digital divide” in computer access has emerged
between those children who are benefiting from computer
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technology and those disadvantaged children who are
progressively being left behind (Becker, 2000).
Years of research has focused on whether computers
facilitate learning. Those children with computer access at
home are thought to produce higher math and reading scores
(Attwell & Battle, 1999). Yet, for many the research suggest
that those children with computer access at home
predominantly use them to play video games and surf the
Internet, as opposed for educational purposes (Kerawella &
Crook, 2002).

1.1 Statement of the Problem
The use of technology by young children has been linked
to improved academic performance. Over the past two
decades, computer use at home has gradually risen. This trend
has lead to a growing concern for those children without home
computer access to perhaps be at a disadvantage when it comes
to enhancing school performance. Arguments for the lack of
computer access at home, a major contributing factor being the
socioeconomic status of families, illustrates a potential for
children of low-income families to perform at a lower
educational level compared to their peers with computer access
at home.

1.2 Review of the Literature
The increase usage, by children, of internet and computer
technology as a productivity tool in the classroom has lead to
the notion that access facilitates learning. Years of research has
established a relationship between productive computer usage
and learning outcomes (Espinosa, Laffey, Whittaker, & Sheng,
2006; Gil-Flores, 2007). Attwell and Battle (1999) indicated
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large differences in math and reading scores between eighth
graders with home computers and those without. On average
those students with computer access had a 12% advantage.
Yet, they pointed out that those individuals with home
computers also tended to come from wealthier and more
educated families. In summarizing their control variable,
Socioeconomic status (SES) and their effects, Attwell and
Battle wrote: “Socioeconomic status is a combined measure of
families’ income, education, and occupation- constituting the
single most powerful predictor of an eighth grader’s
performance. Higher SES children have higher test scores and
grades, on average, holding other factors constant” (p.6). Even
after controlling for family income, owning a home computer
was associated in higher test scores in reading and math.
Other research has supported home computer usage
impacting academic performance. Jackson, von Eye, and
Biocca (2003) found that, among low-income AfricanAmerican adolescents greater Internet use at home was
considerably associated with better performances on
standardized reading test. Tsikalas, Lee, and Newkirk (2007)
found a positive association between students who actively
used their home computers and internet for learning and
increased success in school. Attewell, Suazo-Garcia, & Battle
(2003) found children who used computers at home for less
than eight hours per week had higher scores in measures of
letter recognition, reading comprehension, and solving
mathematical problems.
Owning a computer will depend on the child’s
socioeconomic status (SES), since the purchase of a computer
is a considerable amount that must be figured into the family
budget. This economic reality creates new inequalities,
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weighing heavily on the children of the lower social classes,
who thus find themselves at a disadvantage (Clotfelter, Ladd,
& Vidgor, 2008; Jackson et al., 2006; Attwell, Suazo-Garcia,
& Battle, 2003; Vryzas & Tsitouridou, 2002).
The emergence of a new social problem, referred to as the
“digital divide,” highlights the unequal access to personal
computer technology, separating those families with Internet
access at home and those without. A growing concern has
emerged, that those already at an economic and social
disadvantage will be at a greater loss, by their lack of access to
technological resources that is progressively revolutionizing
our society (Attewell, Sauzo-Garcia, & Battle, 2003).
Many parents believe computers should support their
children’s learning and consider children without home access
to be at a disadvantage; especially in this “information-age.”
Yet, children spend most of their time playing games that are
not typically found in classrooms (Kerawalla & Crook, 2002;
Vryzas & Tsitouridou, 2002; Lauman, 2000; Subrahmanyam et
al., 2000; O’Dwyer et al., 2005; Lai, Chang, & Ye, 2006).
Most school-aged children use their home computers for
recreational purposes, including playing games, “surfing” the
web, downloading music, and chatting on the Internet. The
parental role in ensuring that their children are using the
computer as an appropriate, productive tool for learning is
essential. This lack of supervision can be attributed to many
reasons, including lack of knowledge, time, or interest
(Lauman, 2000).
Computer use at an early age has an impact on children’s
cognitive development. Piaget considered children to be
constructors of their own learning through their actions (Scott,
Cole, & Engel, 1992). Therefore, children need and benefit
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from direct experiences and active involvement in their world
through exploration. Computers allow children to be in control
of their learning, through active participation resulting in direct
meaningful experiences.
Lev Vygotsky, on the other hand, believed children learn
through structured task created by more knowledgeable and
experienced partners rather than through independent
exploration. The zone of proximal development is the skill(s)
too difficult for a child to master by himself, but can be done
with guidance and encouragement from a skilled partner. The
role of parents and teachers therefore, becomes essential for a
child to benefit from using a computer; providing the child
with the appropriate amount of assistance and being aware of
their computer skill level (McCarrick & Li, 2007).
Regarding children’s social development, research findings
are mixed. Erik Erikson’s Stages of Development illustrates a
continuing personality development that occurs throughout
life. Erik’s theory of psychosocial development can be used to
support the advantages of computer use. Appropriate software
can provide children with multiple choices that can be freely
manipulated and explored. Open-ended software allows
children to make decisions and take an initiative in their
learning (McCarrick & Li, 2007).
Others argue time spent on home computers may take
away from other activities that have greater developmental
value. Recent data survey has shown that increased Internet
use has been linked to loneliness and depression amongst
school-age children. Findings that playing violent computer
games may increase aggressiveness in children, while blurring
a child’s ability to distinguish between real-life from
simulation, is also concerning (Subrahmanyam et al., 2000).
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Students with access to computers at home demonstrate an
increased level of confidence, comfort, and tenacity when
using the computers at school. These students have an
advantage because they do not need to learn the basic skills to
navigate a computer (Lauman, 2000). Tsikalas, Lee, &
Newkirk (2007) found that 74% of the students they
questioned felt more confident at school as a result of having a
home computer.
Overall findings suggest that computer access at home,
when used in a productive and educational manner increases a
child’s academic performance at school.

1.3 Statement of the Hypothesis
HR1: Allotting fifteen minutes a day, during a six-week
period, to seventeen class VIII students at Public School
X, to use computers at school, will improve their
academic performance measured through achievement
test in Science.

 2. Methods
2.1 Participants
Participants in the study consisted of seventeen class
VIII students (ten girls and seven boys). Their ages ranged
from thirteen to fourteen years old. All students attended
Public School X in Kolkata.
2.2. Instrument
Consent forms were distributed to the Head of the
Institution and parents/guardians (Appendix A) of Public
School X, explaining the reason for the action research project
and informing both parties of the method in which students
would be studied and assessed.
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For measures of home computer access, surveys were sent
home (Appendix B). Family income, number of computers
own, and purpose of computer usage (surfing the web, workrelated, etc.) are all considered in this report. Measuring
student’s enthusiasm and feelings towards school computer
access was gauged through a student survey (Appendix C).
As a measuring instrument for academic performance, this
study used science achievement test.
2.3 Experimental Design
The focus of this research is to find a relationship between
daily computer use and increased achievement levels in
Science for class VIII students, therefore the design used is in
this study was a Quasi-Experimental design, based on onegroup. This design has students being pre-tested (O), exposed
to a treatment (X), and then post-tested (O).
Symbolic Design: OXO
The sources for invalidity (external and internal) posed a threat
to this study (Figure 1).
Sources of Invalidity

Maturation

Testing

Instrumentation

Mortality

Selection-Maturation
Interaction

Pre-test Treatment

Novelty Effect

Selection-treatment

_

_

_

_

_

_

_

_

+

Design

Quasiexperimen
tal O X O

External

History

Internal
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Symbols:
O = Pre-test or post-test
X= Control treatment

í )DFWRUQRWFRQWUROOHGIRU
+ = Factor controlled for

Figure 1: The sources for invalidity (external and internal)
There were several threats to the validity of this study, with
all be uncontrolled for. The internal threats consisted of: 1)
history- assessments of students were conducted in the
classroom while other students were present doing assigned
work. This might have been a distraction for some students. A
wide variety of unexpected events or interruptions occurred
(phone ringing, announcements, noise levels, etc.) which may
have caused students to loose focus during the test; 2)
maturation- the participant’s attention span is quite limited.
They tend to loose focus and interest sooner than older
children; 3) testing/pre-testing sensitization- pre-testing
provides us with a student’s current knowledge level. After the
treatment they were tested again to show if there was any
improvement. Students given a pre-test were exposed to the
format of the test. They might have been able to anticipate the
sorts of questions being asked; 4) instrumentation- parent and
students questionnaires may not have been answered honestly.
While the software and educational web sites used may not
have interested all students in the same manner; and 5)
selection-maturation interaction- not all the participants were
the same ages and have been brought up in different
environments (culture, home-life) resulting in different
behaviors or reactions towards a task.
Threats to external validity were attributed to two main
sources: 1) pre-test treatment-in attaining student’s current
reading levels a pre-test is administered, exposing participants
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to the test format. While in some cases testing may cause some
students to become anxious or nervous; and 2) novelty effectstudents might have been initially excited and curious about
the study. Their motivation level may have subsided as the
study progressed.
2.4 Procedure
Consent forms were sent home to parents/guardians giving
permission for their child to participate in the study. Seventeen
consent forms were signed and returned allowing for the
collection and analyses of data, all which would remain
anonymous. Prior to treatment, participants were assessed in
their current knowledge level through running records.
Following the pre-test students were allowed fifteen minutes a
day, for a six-week period, access to classroom computers for
educational purposes. Participants were instructed to play
different science learning softwares (e.g. Periodic Table
Software). After the treatment, participants were administered
a post-test to assess any progress, if any, was made: an
increase in achievement level in Science. During the six-week
period, surveys were also given to both students and parents to
fill-out for further information (annual income, computer
usage, attitudes towards computers, etc.).
3. Results
Participants were assessed based on the Fountas and
Pinnell Benchmark. Students were scored on oral reading
(accuracy rate) and comprehension of a leveled text. From the
data gathered (Figure 2) we can see that thirteen of the
seventeen students remained on the same reading level, while
three students increased by one reading level, and one student
regressed.
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Pretest:
Mean-2.65
Median-3.0
Mode- 3.0

Posttest:
Mean-2.76
Median-3.0
Mode- 3.0

Figure 2: Comparative study of Pretest and Posttest Scores;
Left bars indicate pretest scores while the posttest scores are
indicated by the bars on the right side
The mean, medium, and mode (illustrated in Figure 2) of
the post-test scores show us that the distribution of scores falls
under a negative skew. Achievement level values
(mean =2.76) fell towards the left further from the median
(3.0), illustrating low scoring by the participants.
Home computer access was determined through parent
questionnaires. Average household income was reported at Rs.
25,000 – Rs. 45,000. Fourteen out of seventeen households
reported owning one or more computers. With a majority of
these parents reporting family members used the computers
daily (i.e. checking emails, surfing the web) but, rarely used
the computer for school-related purposes (homework, projects,
etc.).
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A student survey was given to seventeen class VIII
students (Appendix C). Question one of the survey asked
students on their feeling towards being placed at the computer
by their teacher; with the choices being: very happy (4), happy
(3), sad (2), or very sad (1). Student’s responses to question
one and the outcome of their posttest (see figure 2) produced a
correlation coefficient of 0.532, signifying no relationship
between the two. The remaining questions also produced no
relationships, leading one to conclude that the participant’s
attitudes towards computer access and towards various website
and software use produced no significant impact in their
achievement test scores.
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4. Discussion
The widespread availability of technology has led to
children in gaining access to computers easier than years past.
This has led to the assumption that home computers will help
children learn and perform academically better in school. The
data gathered for this study showed minimal increase in
average reading scores (pre-test 2.65/post-test 2.76). Overall
reading levels remained the same after the six-week span of
allotting fifteen minutes a day to each student on the computer.
Optimism surrounding the computer as an essential tool for
children’s learning and academic performance has risen,
despite no concrete evidence or relationship being established.
The SES of a family becomes a key factor in owning a
computer. As reported previously in this study, the average
household income of the participants was Rs. 25,000 to Rs.
45,000. Fourteen of the seventeen households reported having
one or more computers, yet computer access at home did not
translate into educationally-oriented usage.
5. Implications
Despite a minimal increase in achievement test scores, the
usage of computers by the students in the classroom allowed
for students to navigate a computer on their own and
familiarize themselves with different functions (powering on
and off, starting a software, etc.). A greater span of time,
perhaps a longitudinal study, would attain better results due to
the age and maturity level of the students being studied.
Additional research for lower grades is needed to find a
positive relationship between computer usage (at home and
school) and achievement in science. Many people believe that
young children are a “blank slate” and therefore have the
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potential to acquire knowledge quicker and easier than older
people. Introducing young children to computers and teaching
them how to use them as a learning tool, will ultimately
maximize their learning.
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Appendix A:
(i) Head of the Institution Concent Form
(ii) Parent/Guardian Consent Form
Appendix B:
Computer Use Survey
Directions: Please fill out the following questionnaire by
placing your response on the space provided to the right.
1. Gender: (1) Male or (2) Female
2. Household Income: (1) under Rs.5,000 (2) Rs.5,000Rs.15,000 (3) Rs.15,000-Rs.25,000 (4) Rs.25,000-Rs.35,000
(5)
Rs.35,000Rs.45,000
(6)Rs.45,000-Rs.55,000
(7)
Rs.55,000+
3. Computers in Home: (1) zero (2) one-two (3) three or
more
4. Plans to purchase a computer: (if your child doesn’t have
access): (1) Yes (2) No
5. Computer Use in Home (on average):
(1) Rarely: Once per week.
(2) Infrequently: At least twice per week.
(3) Often: Three-four times per week.
(4) Frequently: At least five times per week.
(5) Daily
6. My Family Members Use Computer in the Home (on
average):
(1) Rarely: Once per week.
(2) Infrequently: At least twice per week.
(3) Often: Three-four times per week.
(4) Frequently: At least five times per week.
(5) Daily
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7. Send e-mail:
(1) Rarely: Once per week.
(2) Infrequently: At least twice per week.
(3) Often: Three-four times per week.
(4) Frequently: At least five times per week.
(5) Daily
8. Surf the net:
(1) Rarely: Once per week.
(2) Infrequently: At least twice per week.
(3) Often: Three-four times per week.
(4) Frequently: At least five times per week.
(5) Daily
9. Access or retrieve information from the Web:
(1) Rarely: Once per week.
(2) Infrequently: At least twice per week.
(3) Often: Three-four times per week.
(4) Frequently: At least five times per week.
(5) Daily
10. Play games:
(1) Rarely: Once per week.
(2) Infrequently: At least twice per week.
(3) Often: Three-four times per week.
(4) Frequently: At least five times per week.
(5) Daily
11. School-related (homework, project, etc.):
(1) Rarely: Once per week.
(2) Infrequently: At least twice per week.
(3) Often: Three-four times per week.
(4) Frequently: At least five times per week.
(5) Daily
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Appendix C

Answer each question by writing a number, on how you feel,
on each line.
1

2

3

4

Very Happy

Happy

Sad

Very Sad

1) When my teacher puts me on the computer, I feel ______.
2) When I am asked to visit Google.com, I feel ______.
3) When I am asked to play Periodic Table, I fee ______.
4) When I am asked to get off the computer, I feel______.
5) If I could use the computer everyday, I would feel ______.
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6.3 The Impact of Implementing
Technology in Science instruction
(Adapted with modification from Rozina Macaj (2010), An
action research Project performed under the supervision of Dr.
O’Connor-Petruso, Education 703.22, Spring ’10.)
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 Abstract
The purpose of this action research study was to determine
if the use of technology in science instruction affects students’
attitude and interest toward science. A pre experimental
approach was employed to investigate the increase level of
students’ attitude and interest toward science when technology
was used in the classroom. Twenty Class IX students from a
Government aided school in Kolkata participated in the study.
The methods included student’s pre/post surveys and teacher’s
pre/post surveys plus observations during four science sessions
in which computers were used to teach and learn ecosystems.
The results of surveys indicated a strong preference for the use
of technology in science instruction.

 1. Introduction
Learning science is not just a matter of accumulating
scientific facts (Hsu & Sharma, 2006; Qian, 2009). A large
body of research indicates that technology provides tools
which promote inquiry in science classrooms (Dani & Koenig,
2008; Hsu & Sharma, 2006; Hubell & Kuhn, 2007; Hug,
Krajcik, & Maxs, 2005). In traditional classrooms teaching
was more teacher- directed, but with the use of technology
woven into classroom, students are more involved and engaged
in science lessons (Hennessy, Deaney, Ruthven, &
Winterbottom, 2007; Hennessy, Wishart, Whitelock, Deaney,
Ruthven, & Winterbottom, 2007; Hug et al., 2005).
Technology aids teachers to teach more effectively meeting
students individual needs (Gardner& Walter, 1993).
Some types of technology that are being used in science
classrooms are projectors, Smart board, computers with
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software programs, etc (Woosley & Bellamy, 1997). The
Internet is a great source for teachers and students as well.
Technology keeps students more engaged in lessons when
movies or animation are shown (Dalacosta et al., 2008). In this
way, students gain a better understanding of science concepts,
enjoy science, and become more interested in it
(Daniel
House, 2009; Kim, 2006; Lim, Nonis, & Hedberg, 2006; Qian,
2009). There are numerous benefits but it is important to look
at the drawbacks as well. Some drawbacks to technology
might be the lack of training and access to different types of
technology as well as teacher dependency and malfunctions
dealing with use (Hennessy, Deaney, Ruthven et al. 2007;
Hennessy, Wishart, Whitelock et al. 2007; Kim et al. 2007;
Williams, 2008).
1.1 Statement of the Problem
Understanding science is not an easy process for most
students where science is learned, through textbooks, as a
number of facts. In response to students’ poor performance in
science tests and a general lack of interest in science, in recent
years, Government of India has called for reform on science
education that consists in the integration of digital technologies
into science teaching. Traditional teaching and learning
methods do not seem to be able to prepare students for the 21st
century workforce (Dani & Koenig, 2008). Implementing
technology in teaching science will increase students’ attitude
and interest toward science.
1.2 Review of Related Literature
NCERT and NCTE (Teacher Education National Council
for Teacher Education), India proposed guidelines for
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implementing inquiry-based science learning in which the
teacher guides and facilitates students while they are exploring
and investigating problems. The basis of the reform in science
education consists on the increase of applications of
technology tools into science teaching and learning that will
facilitate the use of science as inquiry (Dani & Koenig, 2008;
Hsu & Sharma, 2006; Hubell & Kuhn, 2007; Hug, Krajcik, &
Maxs, 2005); Kafai & Ching, 2001; Kim, Hannafin, & Brian,
2007; Qian, 2009; Woosley & Bellamy, 1997). As Zucker et
al. (2008) point out, science is all about investigating,
exploring, asking questions, analyzing and thinking.
Enormous studies have proven that integrating technology in
science instruction enhances students’ learning in science by
supporting observation and inquiry (Dani & Koenig, 2008;
Hubell & Kuhn, 2007; Hug, Krajcik, & Marx, 2005; Hsu &
Sharma, 2006; Kim, Hannafin, & Bryan, 2007; Qian, 2009;
Woosley & Bellamy, 1997); facilitating deep understanding of
scientific concepts (Li, Law & Lui, 2006); creating continuity
in students’ learning experiences (Gillen, Littleton, Twiner,
Staarman, & Mercer, 2007); increasing interest and attitude
towards science (Daniel House, 2009; Kim, 2006; Lim, Nonis,
& Hedberg, 2006; Qian, 2009); fostering learner’s
participation and engagement ( Hennessy, Deaney, Ruthven, &
Winterbottom, 2007; Hennessy, Wishart, Whitelock, Deaney,
Ruthven, & Winterbottom, 2007; Hug et al., 2005). In the
other hand, researchers indicate that there are many problems
associated with implementing technology into science
instruction.
Report indicated (as cited in Dani & Koenig, 2008) that
even in the United States of America less than 45% of new
teachers are well prepared to use technology into their
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teaching. Hsu and Sharma (2006) continue the argument by
stating that even though teachers have more resources through
technology, some of them are not trained to use technology.
Gardner (2000) argues that technology integration is too often
“…used to ‘deliver’, the same old “drill-and-kill”, content” (p.
33). Studies regarding the little use of technology in
classrooms found the lack of organizational resources
including equipment, time, technical support, training, and
funding, to be the major concerns of most teachers (Hennessy,
Deaney, Ruthven et al. 2007; Hennessy, Wishart, Whitelock et
al. 2007; Kim et al. 2007; Williams, 2008). The students’
computer competency was another problem associated with
technology integration. Many students may have difficulties
navigating through the web sites (Hug et al. 2007), some
others may not know how to transform visual images into web
pages (ChanLin, 2008) and so on. Thus, when students cannot
use these functions, they lose concentration and engagement
(Hug et al., 2005; Lim et al., 2006).
Many students of our country are not interested in science
because they have to learn a lot of theory without seeing any
connections with the real world they are living in. Freire
(1993) advocates dialog, problem posing, and critical thought
as opposed to ‘banking’ concept of education in which
students blindly receive and memorize information that is
disconnected with the reality. According to Freire (1993),
“Knowledge emerges only through invention and reinvention,
through the restless, impatient, continuing, hopeful inquiry
human beings pursue in the world, with the world, and with
each other”(p. 88). Implementing Freire’s pedagogy in
education, particularly in science, means students are able to
become critical consumers of knowledge and content, to
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question and to evaluate the praxis through which they receive
information. Doing so, the teacher helps students to trust in
themselves and to seek out answers of their own and enjoy
what they are learning. His theory meshes well with the
tendency of using technology in science lessons as a way of
facilitating inquiry experiences. Technology tools such as
data collection, simulations, and virtual learning communities
enhance authentic inquiry experiences in which students
design investigations, collect, organize, and interpret data, pose
questions and think critically (Dani & Koenig (2008);
Hennessy, Deaney, Ruthven et al. 2007; Hennessy, Wishart,
Whitelock et al. 2007; Woosley & Bellamy, 1997).
Gathering and graphing data are some of the essential parts
of scientist’s practices during his/her investigation. Almost all
researchers agree that simulation is a technological tool that
promotes inquiry-based learning environments through
assisting students in a process of observing, classifying,
communicating, measuring, predicting, hypothesizing, and
experimenting (Dani & Koenig, 2008). Simulation tools
combine video, pictures, computer graphics, text and
interactivity to present students with phenomena that in real
life would be impossible and inaccessible to observe (Dani &
Koenig, 2008; Hennessy, Wishart, Whitelock, et al. 2007;
Woolsey & Bellamy, 1997).
Hsu & Sharma (2006) describe data collection as …”tools
that encourage students’ active engagement with phenomena in
a manner similar to scientists’ engagement with scientific
phenomena” (p. 174). Hennessy, Wishart, Whitelock, et al.
(2007) investigated teacher’s use of simulations in the
classroom. As they stated (Hennessy, Wishart, Whitelock, et
al. 2007) there is a good deal of research that describes
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simulation as a valuable tool that enhances children’s learning
because of its intrinsic properties of the software, but it is
teacher’s planning, about how to use the software, an
important way to secure the learning benefits. After reviewing
a large number of empirical studies, Kim (2006) states that all
educators agree that the use of 3D virtual environments may
engage students in inquiry based learning. Kim investigated
the effects of 3D VR (virtual reality) simulations on secondary
level students’ achievement and attitude toward science.
However, according to Lim, et al. (2006), there are many
challenges that educators face while integrating 3D multiuser
virtual environment into the science curriculum. They
concluded that such opening learning environments do not
fully engage some students.
Several researchers indicate that technology tools such as
models and tutorials are examples of technology that facilitates
deep conceptual understanding (Dani & Koenig, 2008; Kim et
al. 2007; Li, Law, & Lui, 2006; Trindade, Fiolhais, &
Almeida, 2002). During simulations, students explore the
simulation by manipulating the variables or parameters
provided, but they don’t have the space to underlie theories
and rules of operation, and thus cannot explore their own
conceptions (Li, Law, & Lui 2006). In contrast, modeling
environments give to students opportunities to be active
observers and clearly present their thoughts through model
building which will promote the conceptual change (Dani &
Koenig 2008). Li et al. (2006) investigated how dynamic
modeling using the environment World Maker 2000 combined
with cognitive perturbation strategy facilitated students’
conceptual change for the observed phenomenon of
evaporation. Conceptual change is seen as a journey in which
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students advance their knowledge about a scientific
phenomenon by revising and building better theories (Li et al.,
2006). During that journey, students were challenged from the
teacher with questions that served as a tool to provide them
with cognitive perturbation or disturbance (Li et al., 2006).
According to Li et al. the cognitive perturbation strategy
fosters a student-led approach that promotes the change of
misconceptions towards scientifically ones. The study presents
a pre-defined model of an ecological system that was given to
students whom they were required to modify and set their own
rules of interaction among different kinds of entities in the
system. The focus of teacher’s facilitation was to work with,
rather than against the students’ alternative conceptions in the
process of their model building, modification, and theory
articulation, fostering, in this way the path of conceptual
change through the process of their inquiry (Li et al., 2006).
Tutorials are technology tools that present scientific
concepts, phenomena, or processes through programmed
instructions by scaffolding and differentiated learning (Dani &
Koenig, 2008). According to Alessi & Trollip, (2001) (as cited
in Dani & Koenig, 2008), one of the most important features of
tutorials is the ability to differentiate instruction by suggesting
various possibilities and starting points in order to meet every
student’ needs. They are interactive; including embedded
questions with immediate feedback (Dani & Koenig, 2008).
Electronic Voting Machine (EVM) is another technology
tool that can be used in science instruction. As cited in Dani &
Koenig, (2008), Draper & Brown, (2004) define the Electronic
Voting Machine (EVM) as an interactive learning environment
in which multiple choice questions are posed to the class
through a
PowerPoint presentation and students give
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responses which allow instructors to address the certain
concepts student were having difficulties with. Dani and
Koenig (2008) stress the importance of selecting purposeful
content to pose to their students, especially in lecture settings
in which scientific concepts and phenomena will be introduced
It is known already that human think, learn, and create in
different ways. The amount of information we understand is
affected by the match between what we learn and how we
learn. This relies on Howard Gardner’s Theory of Multiple
Intelligences. Gardner’s theory had a great impact in
education. According to Gardner and Walters (1993) there are
seven intelligences a person can possess: linguistic, musical,
logical-mathematical, spatial, bodily-kinesthetic, intrapersonal,
and interpersonal (p. 308). An eight intelligence, naturalist was
accepted later on (Gardner, 2000, p.32). Technology may have
the power to allow teaching and learning to focus on the
particular intelligences of each student. Gardner (2000) states
that “…new technologies make the materials, vivid, easy to
access, and fun to play with- and they readily address the
multiple ways of knowing that humans possess (p.35).
Gardner’s theory relates well with the trend toward using
technology to support group work during science lessons.
Students’ roles in groups can be assigned based on their type
of intelligence. Students with high interpersonal intelligence
may be the project coordinators, students with high linguistic
ability may be assign to take notes or write reports, students
with high logical-mathematical ability may be assigned to
calculate and analyze data, or navigate through the web sites,
and so on. Chan Lin (2008) observed students while using
technology in science project in SciCamp where students in
groups of four or five were conducting research on the topic
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“Exploring our Hometown”. Chan Lin found that students
learned from each other while researching and reporting in
groups. Also the study found that students learned that they
should be responsible in their groups in order to successfully
complete their group task. The study suggested that teachers
should carefully plan towards students’ involvement and
confidence in using technology during group-based projects
focusing also on developing the interpersonal skills of students
in order to provide positive atmosphere in the group (ChanLin,
2008, p. 56-61).
Simulating students’ brain in the way they learn best will
make a difference in their education. Gardner (1993) states
that among the different learning styles the visual-spatial style
is noticeable (as cited in Trindade et al. 2002). Computer
technologies are a powerful tool that can present visual
materials such as graphs, maps, and images (Trindade et al.
2002; Kim & Olaciregui , 2007; Lazaros & Spotts, 2009).
Kim and Olaciregui (2007) used the merits of concept mapping
as a method that enhances visualization as a basis to create a
web-integrated portfolio system. They define an electronic
portfolio system as a “digital-content or knowledgemanagement system which is specifically devised for students
to construct, collect, organize, and present multimodal digital
artifacts to demonstrate the evidence of learning often linked to
competency requirements or curriculum standards” (p. 701).
Students, fifty students were assigned to study the Earth’s
atmosphere. Twenty five students on the control group
accessed traditional folder-based information displayed in the
system and twenty five students on the experimental group
accessed the same system that presented the learning contents
in a concept map mode. The experimental group scored
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significantly higher than control group on the comprehension
test while spending less time. The retention score of the
students that accessed the system that presented the learning
contents in the concept map mode was also much higher than
the retention score of the group that accessed the folder-based
content display. The advantage of concept map mode display
as opposed to folder-based concept display consists on the fact
that it allowed students to relocate the content/activities easier
because locating was aided by color and spatial information.
Students that were locating content in the tree mode content
display had to open a series of folders by following subfolders
name, therefore acquiring more time (Kim & Olaciregui ,
2007, p. 704-711).
Also, researchers indicate that technology provides tools
for calculating, imaging, writing, information access and so on.
Electronic networks, CD ROMs, whiteboards can be used to
facilitate the introduction and presentation of complex science
topics and concepts (Woosley & Bellamy, 1997). Kara (2007)
found that introducing science abstract concepts with the help
of visual instructional materials help children understand the
concept and improve positive attitude towards science. Lazaros
and Spotts (2009) used the talking-drawings technique to
introduce the weather phenomenon. Defined by Lazaros and
Spotts (2009), “The talking-drawings technique has students
create mental visual images of a topic and then represent those
images in pictorial fashion”(p. 11). Upper elementary grade
students used the computer (Internet) to research and advance
their knowledge about the weather phenomenon, (Microsoft
Paint) to create a graphical representation of the weather
phenomenon, (Microsoft Word) to type a report based on their
research describing the weather phenomenon, (Printer) to print
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the word-processed report and Microsoft Paint drawing
(Lazaros &Spotts, 2009, p. 12-13). Combining the technique
of illustrating science concepts to deepen students’
understanding and the implementation of technology that can
facilitate learning of a subject, offers teachers effective way of
presenting science concepts (Lazaros &Spotts, 2009).
Another study, carried out by Dalacosta et al., (2008),
wanted to investigate the importance of visual communication
in science instruction. They investigated whether animated
cartoons help students to differentiate the concepts of mass,
volume and density. As defined by Dalacosta et al. (2008),
“Cartoons represent a form of art that has been promoted into
an important visual language, which influences the human
sentiments and transmits messages using symbols and pictures
(p. 2). The study was conducted in two groups of students by
the science teacher who also created the cartoons application.
The first group followed the traditional instruction method
which included the theoretical explanation of the concepts
followed by analytical comments in terms of quantitative and
qualitative examples, problem-solving exercises and a
questionnaire to be answered by them. The second group used
the animated cartoons multimedia application which included
the introductionary story, and a questionnaire. The study
concluded that the students that used the animated cartoons
scored significantly higher than the ones that followed the
traditional instruction method. The reason was that cartoons
used familiar situations from our daily experience and offer an
alternative viewpoints on a situation or phenomenon that is
being described, helping, in this way, learning. The main care
of the teacher was to make his/her students see science as
interesting. Thus, well designed multimedia material such as
225

Leading Action Research in Teacher Education

the animated cartoons can be used as a supplementary
didactical tool (Dalacosta et al., 2008, p. 2-18).
Daniel House (2009) examined the relationships between
computer use, classroom instructional activities and interest in
learning science for students in US and Korea. Daniel House
found that students from both countries that used computer to
search science topics, expressed greater interest and enjoyment
than students that did not use computers in learning science.
The study also found that students from both countries who
felt that their teachers present science topics that are related to
the world they live in, expressed high attitude toward science
(Daniel House, 2009).
It appears that almost all researchers agree that technology
has opened new opportunities for teaching and learning
science. The advantage of technology will would be
immensely beneficial when, as Gardner (2000) states,
educators remain clear on the goals their students should
achieve and critical that the technology serves these goals.
1.3 Statement of the Hypothesis
HR1: Implementing technology into science instruction two
times a week over a two week period will positively increase
20 Class IX students’ attitude and interest toward science in
P.S. X in Kolkata.

 2. Method
2.1 Participants:
The study was conducted at an elementary public school,
located in Kolkata. The study was done in a Class IX which
enrolls 33 students. Participants in the study were 20 Class IX
students and their science teacher. Students’ age was between
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14 and 15 years old. Students were socially-economically
diverse: 75% come from two parent working families, 15%
come from one parent working families, and 10% come from
non working families. Students have previous experience with
computers. All students have computer at home. 60 % of them
use computer daily, but only 25% use it to study for school
work. The teacher-participant was an experienced teacher very
motivated to implement technology in science instruction.
Devoting considerable instructional time to science was one of
her priorities as a teacher.
2.2 Instruments:
Several instruments were used to collect data for this study
such as consent forms and surveys. A consent form was given
to the school’s Head Master / Head Mistress in which
permission to conduct the action research in the school was
asked by the researcher. The classroom teacher and the science
teacher were given consent letters in which they were asked to
allow the researcher to conduct the action research in their
classroom. The consent letters were administered by the
researcher on January, 2013. The parent’s consent form was
also distributed by the researcher. Twenty parents had given
the consent for their children to be part of events like the
action research. Six surveys were distributed to collect data.
Students’ demographic survey and students’ technology survey
was administered by the researcher on January, 2013. Pre
surveys were completed by students and the science teacher on
January, 2013. Post surveys were completed by the teacher and
students on February, 2013. The teacher’s survey was based on
the following themes: beliefs about the role of technology in
education, reactions toward technology being used during the
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Ecosystem unit, and professional development experiences and
the use of technology in the classroom. The students’ survey
was based on three themes: beliefs toward using technology in
school, attitude toward science, and interest in science,
specifically the study of ecosystems. In post survey one area
was added to capture student attitudes toward groupings. In
addition to data collected from surveys, the classroom was
visited for four teaching period by the researcher. More
information was elicited from the researcher about the teaching
style of the teacher as well as spontaneous reactions of the
students during the respective sessions.
2.3 Research Design:
The design of the research is: Pre-Experimental Design.
One-Group Pre survey-Post survey Design. The Symbolic
Design was OXO. The study was focused on the impact of
implementing technology in science instruction. The main
purpose of it was to find out if using technology in teaching
and learning science will effect students’ attitude and interests
toward science. An attitude toward science survey was
completed by participants prior to the exposure of the
treatment. Technology; Smart board, and Harcourt (web-based
software) was used as a treatment for a two week period.
The results of the study might have been affected by the
following threats to internal and external validity.
History: Participants in the study might have been distracted
by announcements and
classroom phone ringing, thus
affecting the results.
Testing/Pretesting Sensitization: Pre surveys were given to
the students so they might have affected the results of the
research because students were familiar with the directions,
readings, and expectations in the second time.
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Instrumentation: Surveys were made up by the researcher so
they may not be totally reliable, so they might have been a
possible threat. Pretest- Treatment might have been another
threat because pre surveys were conducted in the study so
students may have reacted differently during the intervention
just because they have been pretested.
2.4 Procedure:
The science intervention was implemented during two
weeks; two days per week, 45 minute each day. The
researcher was informed by the teacher that the introduction to
the science unit was started out with an all- class discussion in
which all the questions about the science topic of ecosystems
were generated by the students. The process of photosynthesis
was the second topic of the unit developed by the teacher.
Similarly, other topics of the unit were developed by the
teacher. The following topics were observed by the researcher:
Exploring Ecosystems
Primary Succession
Secondary Succession
Food Chains and Food Webs
The technology used during intervention was Smart board
and Harcourt. Harcourt is installed and bookmarked on the
Smart board. A thorough description of the curriculum and
activities that was experienced by the students is necessary to
understand the context in which technology was used.
Lesson 1. The lesson was started by the teacher displaying on
Smart board different views such as desert plants, mountain
plants and ocean plants. What does make plants different? was the first question asked by the teacher. A number of
answers were given by students, all concluding
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that plants differ from one another because they live in a wide
variety of habitats. After the teacher’s question about parts of
plants that differ from one another in different environments,
the views were displayed for the second time on the Smart
board. Leaves, stems, and roots in different environments
were being compared by the students. Students’ attention was
automatically on the views displayed on the Smart board. Even
though the lesson seemed to be teacher directed, the teacher
tended to be away from lecture. Questions about some of the
challenges plants have to deal with were posed by the teacher.
Lack of water, altitude, too much sun, high winds etc., were
some of the main characteristics of different biomes. The
students were paired off to discuss about one of the major
biomes. The vocabulary that was used from students during the
whole class sharing was an indicator of how much they learned
from the views shown on the Smart board as well as studentteacher interactions.
Lesson 2. Ecosystems change over timeThe lesson started
with the Smart board displaying two different views parallel to
each other: a clear patch of ground and the same patch two
years later covered with low flowering plants. Using their prior
knowledge as well as based on the two views, students were
asked to complete the two columns of a worksheet in terms of
the sign of life present on each of the views. While views were
displayed one after another, students were lead by the teacher
to notice the pioneer plant species on the first stage of the
primary succession. Large discussions were going on about
the insects that followed the pioneer plants, seeds’
germination, lack of competition, animal arrivals, and so on till
the succession took place on the bare patch of ground. Picture
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of mature trees was the last view displayed. Students were
asked to think what was going to happen next. Students’
discussion was naturally turned toward secondary succession.
Lesson 3: Secondary SuccessionA video was shown on the
Smart board. The first clip was a description of how beautiful
vacation spot that place once has been. The second clip was a
picture of a mountain erupted in a giant cloud of gas, ash, and
rock. The third clip was a picture of the beautiful mountain
before the volcano and the picture of the completely destroyed
mountain with no sign of life after the volcano. All the
following clips were showing the secondary succession’s
stages in which students were pulled into detailed discussion.
Careful questions were planned and posed to students by the
teacher whom facilitated the discussion.
Lesson 4. Food Chains and Food WebsA video of a food
chain: the sun, the grass, the rattlesnake, the Hawk, is shown
on the Smart board. A prior knowledge about producers, first,
second, third, and top consumers, was taking place while
watching the video. Then, students were given a list of
organisms and they were asked, in groups of two, to identify
them as either producer, consumers (first, second…), or
composers. Slide show of pictures of healthy habitats as well
as destroyed habitats, were shown on the Smart board. Large
discussions were taking place between the slices initiated by
teacher’s questions that helped students to become aware
about interdependence and biodiversity.

 3. Results and analyses:
While observing the sessions described above, many things
were noticed by the researcher: students were challenged by
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the teacher by posing questions that stirred students’
discussions about the lessons being taught. The Smart board
was used interactively during whole-class teachings. Many
opportunities were given to the students to think critically and
express their ideas verbally. Ideas and questions were explored
naturally by both teacher and students. In the second lesson,
students were asked to stop and jot the differences between
two views shown on the Smart board. Students felt free asking
to go either to the next clip or back, when they were not fully
clear. The video allowed students to think critically about all
the stages of secondary succession that took place after the
volcano eruptions on that mountain, just by looking at the
clips, analyzing them in terms of the life started in each stage.
The students were constantly engaged through all the lessons.
That was made possible due to Smart board as well as the
software. The information was seen and in some cases heard.
When the video was on, the students’ attention was
automatically on the lesson.

Students
ID

Claim 1

Claim 2

Claim 3

Claim 4

Claim 5

Claim 6

Average

Standard
Deviation

Data Analysis:
Table 1: Students’ average rating for six selected claims/Pre
survey

1
2
3
4
5
6

3
1
1
4
3
4

4
3
3
4
4
4

4
3
2
4
4
4

1
1
1
1
1
3

1
4
4
4
4
4

3
1
1
2
2
3

2.6
2.1
1.8
3.1
3
3.6

1.3
1.3
1.28
1.55
1.26
0.52
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7
8
9
10
11
12
13
14
15
16
17
18
19
20

1
4
4
3
1
2
3
4
4
3
3
4
4
4

3
3
2
3
2
4
4
4
4
4
3
4
4
4

4
3
3
4
4
4
4
4
4
4
4
4
4
4

2
1
2
2
3
1
1
1
1
2
1
2
1
4

4
2
1
2
2
2
4
1
4
4
2
4
1
2

2
4
4
1
1
1
2
1
3
4
3
4
1
4

2.6
2.8
2.6
2.5
2.1
2.3
3
2.5
3.3
3.3
2.6
3.3
2.5
3.6

1.21
1.16
1.21
1.04
1.44
1.36
1.26
1.64
1.21
0.86
1.03
0.9
1.64
1.65

Student
ID

Claim 1

Claim 2

Claim 3

Claim 4

Claim 5

Claim 6

Average

Standard
Deviation

Table 2: Student average rating for six selected claims/post
survey

1
2
3
4
5
6
7
8
9
10
11
12

4
1
4
1
1
4
3
4
2
1
1
3

4
3
4
3
4
4
4
3
4
4
2
4

4
1
4
3
4
4
3
4
3
3
2
4

4
3
4
1
4
3
3
4
3
3
2
4

3
2
2
1
1
4
4
1
4
2
1
4

4
3
4
4
4
4
4
4
4
4
3
4

3.8
2.6
3.6
2.1
3
3.8
3.5
3.3
3.3
2.8
1.8
3.8

0.4
1
0.8
1.3
1.54
0.4
0.5
071
0.9
1.16
0.7
0.4
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13
14
15
16
17
18
19
20

4
3
4
4
4
4
4
4

4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4

4
4
3
4
4
2
4
3

3
4
4
4
4
4
4
4

3
3
4
4
3
3
4
4

3.6
3.6
3.8
4
3.8
3.5
4
3.8

0.45
0.45
0.4
0
0.4
08
0
0.4

Table 1 displays all the students’ averages for six selected
claims from pre survey.
Table 2 displays all students’ averages for six selected claims
from post survey. The graph 1 shows the comparison between
students attitude toward science expressed in pre survey and
post survey. The comparison of pre survey and post survey
average ratings for six selected statements, is shown on the
graph 1.

Graph 1: Comparative study of Students’ Pre- Survey and
Post- survey. (The left bars indicate Series 1 while the right
bars are for Series 2)
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Graph 1 shows that in pre survey the highest average rating
of 3.6 that was reached by two students. The highest average
rating of 4 was reached by two students on the post survey,
while 3.8 (higher than the pre survey’s highest) were reached
by 6 students. The average of 3.6 in post survey was reached
by 3 students.
Table 3: Descriptive Statistics
Mean
Maximum
Minimum
Range

Pre survey
2.7
3.6
1.8
1.8

Post survey
3.5
4
1.8
2.2

Gap
0.8
0.4
0
0.4

Descriptive statistics are displayed in the table 3. It is
shown that the average rating of 3.5, was increased from the
pre survey’s average ratings of 2.7. The dependent variable in
this study was students’ attitude and interest toward science
when technology was used in the classroom as an instructional
tool. A response of 1 indicated that the students were strongly
disagreed with the statement, 2 were disagreeing, 3 were
agreeing, and 4 were strongly agreeing. After students were
exposed to learning through Harcourt and Smart board, the
correlation between students’ average rating and claim 1: The
more I use programs like Harcourt, the more I will enjoy
science was found to be rxy= 087. It is a strong positive
correlation that is shown on Graph 2.
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Strongly
Disagree

Standard
Deviation
00.64

Disagree

3.6

Agree

20

Strongly
Agree

The
more I
use
computer
programs
like
Harcourt,
the more
I enjoy
science

Average

No. of
students

Table 4: Data displayed in graph 2

N (%)

N (%)

N (%)

N (%)

14
(70%)

4
(20%)

1
(5%)

1 (5%)

Graph2: Correlation between student average and claim1/
post-survey
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Strongly
Disagree

Standard
Deviation
1.25

Disagree

3

Agree

20

Strongly
Agree

I am very
interested
in learning
about
ecosystems

Average

No. of
students

Table 5: Data displayed in graph 3

N (%)

N (%)

N (%)

N (%)

11
(55%)

2
(10%)

3
(15%)

4
(20%)

learning about ecosystems

Graph 3: correlation between students average and claim
3/post survey: I am very interested in
Learning about ecosystems
The graph3 displays the correlation between students average
and claim 3/post survey: I am very interested in learning about
ecosystems. Slight positive correlation of coefficient of rxy+
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0.63 was found between the claim and students’ answers
(attitude).It is a very slight correlation between them. The
results indicate that the use of technology improves students’
attitude and interest toward science.
Analyses of Teacher Data
The teacher’s pre and post survey data revealed no changes
in her attitude toward the roles of technology in supporting
teaching and learning in science. The data reveals that the
teacher’s beliefs on the use of technology in science, remains
unchanged. Her belief is that she should plan carefully, and codevelop comprehensive plans with the science couch in her
school in order to successfully use technology in her lessons.
In responding of how often she uses computers in her
classroom, she agreed that she does use computers regularly.
In response to if technology allowed students to see how what
they were learning fits in to real world situations and helps
them clarify any misconception they might have, the teacher
strongly agreed that technology helped in that direction. The
data revealed that the teacher strongly believes that technology
is an important instructional tool that , when planned to use
carefully and it does help students learn and have a better
attitude toward science.

 4. Discussions:
The purpose of this study was to determine the effects of
the implement of technology as an instructional tool on student
attitude toward science. Specifically, to see if student’s attitude
and interest toward science increases in learning process while
using Smart board and Harcourt (software) to deliver
instruction. The results of the study indicate that the use of
Smart board
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and Harcourt increased students’ attitude toward science. The
results also found that there was a slight increase in student’s
interest toward science. The use of graphics and videos
carefully planned in Harcourt and displayed on the Smart
board , helped to meet the visual needs of students . While not
all the time the sound was utilized in the program when
teaching, yet, the auditory needs of students were also
positively impacted either through software or the dialogue
created between the teacher and the students while the Smart
board was used. The finding relies on Howard Gardner’s
Theory of Multiple Intelligences which explains how human
think, learn, and create in different ways. According to
Gardner (2000), technology has the power to allow teaching
and learning to focus on the particular intelligences of each
student. He states that “…new technologies make the materials
vivid, easy to access, and fun to play with and they readily
address the multiple ways of knowing that humans posses
(p.35). Many studies have found that introducing science
concepts with the help of visual instructional materials help
students understand the concept and improve positive attitude
toward science (Dalacosta et al., 2008; Lazaros & Spots,
(2009); Kara, 20070. The instructionalprogram, (Harcourt) and
the Smart board in which it was displayed, provided learning
opportunities such as recalling effectively the prior knowledge
and simultaneously, promoting the process of conceptual
development that helps students perceive science not as
difficult as thought to be. think that science is not a hard
subject. A lot of studies have found that when students apply
what they learn in everyday life, they have a better attitude
and interest toward science (Daniel House, 2009; Kim, 2006;
Lim, Nonis, & Headberg, 2006; Qian, 2009). The information
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on the software was really linked with the real world and
students were ‘forced ‘ to ask questions that they might have
been thinking about long time ago. In conclusion, the study
showed that when technology (Smart board and Harcourt) was
selected wisely and used appropriately that serves the clear
goals the educator want to achieve, it does positively improve
students’ attitude toward science.
Implications:
The findings from this study provide several directions for
further study. Additional research is needed to examine
whether the effects of instructional activities noted in this
study would be evident for science instruction. A further
longitudinal research is also needed to assess the effect of
instructional activities on other measures of student motivation
such as enrollment in advanced science programs etc.
Additional research is also needed to determine if similar
findings would be observed from students from different
ethnicity background.
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Appendix A: Head of the Institution Consent Letter
Appendix B: Teacher Consent letter
Appendix C: Parent Consent Letter
Appendix D: Demographic survey
Please respond to the following questions, recording your
responses in the right hand column.
1. What is your gender?
1. Female
2. Male
____________
2. How old are you?
1. 10
2. 11
3. 12
4. Other
____________
3. What is your primary language?
1. Bengali
2. English
3. Hindi
4. Other
____________
4. Do your parents/guardians work?
1. Only the father
2. Only the mother
3. Both
4. None
____________

5. Do you have computer at home?
1. Yes
2. No
____________
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Appendix E: Students’ Technology survey
Please respond to the following questions regarding the
computer use. Record your responses in the right hand column.
1.

Have you ever use a computer?
1. Yes
2. No
____________

2.

How often do you use the computer during one week?
1. Once a week
2. Twice a week
3. Four times a week
4. Daily
______________

3.

Have you use the computer to
1. Communicate via e-mail
2. Search for certain information
3. Study for school in any subject
4. Other
_______________

4.

Computer is used more often during which subject
1. Language Arts
2. Math
3. Science
4. Other
_____________

5. What type of technology is being used in your school?
1. Computer
2. Smart board
3. Electronic books/CD ROM
4. Other
______________
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Appendix F: Students’ science and computer use Pre survey
Please indicate your attitude and interest toward science,
recording your responses in the right hand column, following
the scale below:
Strongly
agree
4

Agree

Disagree

3

2

1. I like science
2. I like to read books about science
3. I like to search information in Internet
about science
4. Science is easy for me
5. I like to watch the teacher use computer
to teach science lessons
6. I like to personally use computers
during science lessons
7. I like science using only textbooks
8. I like to investigate science outside
the classroom
9. I like to find answers to my own
Questions
10. I enjoy learning science using computer
11. I think science is fun
12. I think science is a difficult subject
13. I like learning science using hands-on-a
14. I have much interest in science
15. In my future carrier I would like to use
science I learned in school
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Strongly
disagree
1
________
________
________
________
________
________
________
________
________
________
________
________
________
________
________
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Appendix G: Teacher’s Pre survey about the importance of
the use of technology in science instructions. Please indicate
your beliefs about the importance of integrating technology in
science instruction following the scale below and record your
responses in the right hand column.
Strongly
agree
4

Agree

Disagree

3

2

1. Computers are very important learning
tool in science
2. On-line resources can increase
student’s learning opportunities
3. Teachers should seriously plan carefully
toward integrating technology into their
teaching instruction.
4. Science couches should co-develop
with teachers comprehensive plans for
integrating technology into science instruction.
5. I use computers in my classes regularly.

Strongly
disagree
1

________
________

________

________
________.

Appendix J: Teacher Post Survey Teacher reactions after the
use of technology in the Ecosystem Unit Please indicate your
reaction about the use of the white board and HARCOURT
while teaching Ecosystems, following the scale below:
Strongly
Agree
4

Agree

Disagree

3

2
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Strongly
Disagree
1
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1) Students were able to use the computers independently
while exploring ecosystems.
___________
2) Students were able to comprehend and analyze the
information presented into the computer program
___________
(Harcourt).
3. Students learned about ecosystems.
__________
4. Students became more interested about ecosystems after
using the computer program (Harcourt).
__________
5. Using technology as a learning tool and resource, allowed
students to see how what they are learning fits in to real world
situations.

__________

6. Technology helped students to clarify any
misconception they may have had about plants
and ecosystems in general.

__________

7. Working in groups helped the students
learn from each other.
_________
8. In group-work students achieved more
goals in less time.
_________
9. Technology allowed students to deepen their understanding
because they were able to question during teachers
demonstrations in the white board.
_________
10. The use of white board and the web site to
teach ecosystems increased students’
interest, engagement, and motivation
to want to learn more.
_________.

Appendix K: Students’ Post Survey
Please indicate your attitude and interest toward science about
the use of Smart board and Harcourt during ecosystem unit,
recording your answer in the right hand column.
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Strongly
Agree
4

Agree

Disagree

3

2

1. I like science

Strongly
Disagree
1
__________

2. Learning science with computers is
interesting

__________

3. I don’t think we should be using computers in
the classroom

__________

4. The more often I will use computer
programs (like HARCOURT), the more
I will enjoy science.

__________

5. I can learn more from a book than a
computer.

__________

\6. Computer programs (like HARCOURT) are
better than science textbooks.

__________

7. Working in a computer program
(like Harcourt) is boring.
8.

__________

I have little interest in learning about

ecosystems.

__________

9. I am not interested about learning plant
adaptations.

__________

10. Working in groups is important because we
can learn from each other.

__________
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11. Working in groups (exploring ecosystems)
was frustrating.

__________

12. I think is important to know about how
ecosystems change over time.

__________

13. The virtual trip in Mount St. Helens
helped us see the rebirth of a Forest without
even being there.

__________

14. Learning about ecosystems while using
the computer program (HARCOURT) helped
me become aware of how very important is to
protect and restore ecosystems.

__________

15. I am very interested in learning about
ecosystems.

_________
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6.4 After School Programs and its
Effects on Academic Achievement
(Adapted with modification from Jennie Kwok (2009), Ed
703.22, Spring 2009)
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 Abstract
(To be written by the Action Researcher)
 1. Introduction
(To be written by the Action Researcher)
1.1 Statement of the Problem
Due to an increase number of parents entering the work
force, there is a great need to place children in after-school
programs that enrich their academic and social development.
After-school programs can focus on academics or recreational.
However, it is not clear which after-school program promotes
academic achievement. This study will focus on the following
question: Which type of after-school program is beneficial to
students’ academic achievement?
1.2 Review of Related Literature
(To be written by the Action Researcher)
1.3 Statement of Hypothesis (HR1)
y In comparing academic and recreational after-school
programs, 17 class VIII students attending an academic
after-school program in Kolkata will yield better results
than 17 Class VIII students attending a recreational afterschool program in Kolkata.

 2. Methods
2.1 Participants
y 17 – Class VIII students attending an academic afterschool program in a Government aided School X
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y 17 – Class VIII students attending a recreational afterschool program in Government aided School X
2.2 Instruments
y Achievement test in Physical Science (3)
y Consent Forms
 Head of the Instutution
 Parents
y Surveys
 I like going to after-school.
1
2
3
4
Strongly Disagree Agree Strongly
Disagree
Agree
 I like having fun to be included in the recreational afterschool program.
1
2
3
4
Strongly Disagree Agree
Strongly
Disagree
Agree


I spend
time doing homework.
1. Less than 30 minutes.
2. 30 minutes
3. 1 hour
4. 1½ hours



I spent …… minutes for reading Physical Science in
the academic after-school program.

2.3 Research Design
y Pre-Experimental Design
y Static-Group Comparison
y Individuals are not randomly assigned. They are in
pre-existing groups.
y Two Groups: Control Group (X1) experience one
treatment (academic after-school program) and
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Experimental Group (X2) experience a different
treatment (recreational after-school program).
y Both groups (X1 and X2) are posttested (O) and
their results are compared.
y Symbolic Design:
y X1 O
y X2 O
Threats to Internal/External Validity
y Threats to Internal Validity
 History – Classroom teacher came into the room
and the phone rang when participants were filling
out their attitude survey.
 Instrumentation – Questionnaires were self-created
by researcher.
 Selection-Maturation Interaction – Participants may
mature differently than others.
y Threats to External Validity
 Selection-Treatment Interaction – Participants
weren’t individually selected.
 Experimenter Effects (Passive Elements) –
Participants were intimidated by researcher because
he/she is not their regular teacher.
 Hawthorne Effect – Participants respond differently
because they know they are in an experiment.
2.4 Procedure
y Study implemented January-February, 2013. Prior to
the study, participants have been exposed to academic
assistance (homework help/tutoring) and recreational
activities (dancing, organized sports, arts & crafts) for a
few days in their after-school programs.
y Parental consent forms distributed in January, 2013.
y Three different sets of achievement test of Physical
Science were distributed for three consecutive days
(one for each day). General Information Schedule
distributed on the third day.
y Exams and surveys were graded and analyzed.
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3) 3. Results
Table 1: Mean of three exams of 17 Class VIII students in
the academic after-school program.
Student

Test #1

Test #2

Test #3

A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q
Mean
Mode
Median

95
100
95
79
74
58
63
79
84
89
95
74
79
100
68
53
95
81
95
79

89
89
63
68
79
63
68
79
79
68
68
58
84
89
47
42
95
72
68
68

79
89
79
37
53
11
58
74
63
74
53
74
58
74
21
37
95
60
74
63

Mean of
all 3 tests
87
92
79
61
68
44
63
77
75
77
72
68
73
87
45
44
95
71
87
73

The mean of three exams of 17 Class VIII students in the
academic after-school program is 71.
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Table 2: Mean of three exams of 17 Class VIII students in the
recreational after-school program.
Student

Test #1

Test #2

Test #3

A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q
Mean
Mode
Median

74
95
74
58
84
100
79
84
84
89
95
95
89
95
84
33
89
82
95
84

95
95
84
53
79
95
58
68
63
58
89
95
79
100
47
17
74
74
95
79

84
58
63
47
63
84
79
100
53
33
95
89
84
74
11
22
84
66
84
74

Mean of
all 3 tests
84
83
74
53
75
93
72
84
67
60
93
93
84
90
47
24
82
74
93
82

The mean of all three exams of 17 Class VIII students
in the recreational after-school program is 74.
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Average Test Scores

Amt of time reading and Test Scores
(Academic After-school Program)
100
80
Average

60

Linear (Average)

40
20
0
0

20

40

60

80

Amount of Time Reading (Mins)

Figure 1: Correlation between the amount of time spent in
reading Physical Science and test scores in the academic afterschool program.
Rxy = 0.05, no correlation; Average time spent reading = 37
minutes
Note: The question regarding the amount of time a student
spent on reading was specified to a specific setting, whether
it was during after-school, school hours, or at home.

Average Test Scores

Amt of time reading and Test Scores
(Recreational After-school Program)
100
80
Average

60

Linear (Average)

40
20
0
0

20

40

60

80

Amount of Time Reading (Mins)

Figure 2: Correlation between the amount of time spent in
reading Physical Science and achievement test scores in the
recreational after-school program.
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Rxy = 0.6, Moderate correlation between the amount of time
spent in reading Physical Science and achievement test scores
in the recreational after-school program; Average time spent
reading = 47 minutes.
Table 3: Correlation between attitude of homework completion
and achievement test scores
Student

Mean

A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q

88
93
79
61
69
44
63
77
75
77
72
69
74
88
45
44
95

Finish HW
after-school
4
4
3
2
3
1
1
3
2
3
3
4
4
3
4
3
3

X amt of
time on HW
15 mins
60 mins
30 mins
15 mins
15 mins
15 mins
30 mins
60 mins
90 mins
90 mins
30 mins
60 mins
60 mins
15 mins
90 mins
15 mins
30 mins

Rxy = 0.4; No correlation between homework completion and
achievement test scores; Average amount of time spent on HW
= 42 minutes out of total span of after-school program
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Complete HW after-school and Test scores

Average Test Scores

100
80
60
Average

40

Linear (Average)

20
0
0

1

2

3

4

5

Homework Completion
(Academic After-school Program)

Figure 3: Correlation between attitude of homework
completion and achievement test scores
Attitude of HW completion recorded to numerical value:
1 = Strongly Disagree
2 = Disagree
3 = Agree
4 = Strongly Agree
Table 4: Correlation between having fun in recreational after-school
and achievement test scores
Student

Mean

A
B
C
D
E
F
G
H

84
83
74
53
75
93
72
84

Have fun in afterschool
4
4
4
4
1
4
4
4
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I
J
K
L
M
N
O
P
Q

67
60
93
93
84
90
47
24
82

3
2
4
4
4
4
3
1
3

Rxy = 0.6
There is a correlation between having fun in recreational afterschool and achievement test scores. Students who have fun in
after-school will produce better scores.

Average Test Scores

Have fun in After-school and Test Scores
100
90
80
70
60
50
40
30
20
10
0

Average
Linear (Average)

0

1

2

3

4

5

Have fun in after-school

Figure 4: Correlation between having fun in recreational afterschool and achievement test scores.
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Attitude of having fun in after-school recorded to numerical
value:
1 = Strongly Disagree
2 = Disagree
3 = Agree
4 = Strongly Agree

 4. Discussion
(Salient Points) (To be elaborated by the Action Researcher)
y The results of this study does not support the original
hypothesis: 17 class VIII students attending an
academic after-school program in Kolkata will yield
better results in the achievement test scores in Physical
Science than 17 class VIII students attending a
recreational after-school program in Kolkata.
y Results consistent with the following viewpoints and
findings:
y After-school programs that focus on recreational
activities will promote academic achievement
(Dryfoos, 1999; Vandell & Shumow, 1999; Valentine,
Cooper, & Bettencourt, 2002; Coatsworth & Conry,
2007)
y Too much emphasis on work is negatively related to
achievement (Warren, LePore, & Mare, 2000)
y Results inconsistent with the following viewpoints and
findings:
y After-school programs that focus primarily on
academics provide higher academic performance
(Cosden, Morrison, Albanese, & Macias, 2001;
Corno & Xu, 2004; Cosden, Morrison, Gutierrez, &
Brown, 2004)
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y Homework plays an important role in supporting
academic achievement (Corno & Xu, 2004)

 5. Implications
y Results of this study cannot be generalized to the
general population since 100% of the participants in
this study were from Kolkata.
y Need for a larger sample size
y Need for long-term study
y More research is needed especially regarding
recreational after-school programs and their effects on
academic achievement.
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References (Pros of After-school Programs):












Participation in after-school programs are associated with higher
grades and test scores. (Coie & Krehbiel, 1984; Posner & Lowe,
1994; Dryfoos, 1999; Larner et al., 1999; Pierce, Hamm, &
Vandell, 1999; Posner & Vandell, 1999; Vandell & Shumow,
1999; Cosden et al., 2001; Miller, 2001; Munoz, 2002; Valentine,
Cooper, & Bettencourt, 2002; Junge et al., 2003; Miller, 2003;
Cosden et al., 2004; Mahoney et al., 2005; AfterSchoolAlliance,
2007; Jenner, E. & Jenner, L.W., 2007; Viadero, 2007)
Low-income students gain the most from after-school programs.
(Posner & Lowe, 1994; Larner et al., 1999; Posner & Vandell,
1999; Vandell & Shumow, 1999; Miller, 2001; Miller, 2003;
Mahoney et al., 2005)
Participation in after-school programs gave students greater
confidence in their academic abilities and provides an opportunity
to develop positive, school-related, adult attachments. ( Posner &
Lowe, 1994; Pierce, Hamm, & Vandell, 1999; Cosden, Morrison,
Alabanese, & Macias, 2001; Miller, 2001; Miller, 2003; Cosden et
al., 2004; Viadero, 2007)
After-school participation is also linked with lower involvement in
risky behaviors like violence, drugs, sex, etc. (Larner et al., 1999;
Cosden et al., 2001; Miller, 2001; Jenner, E. & Jenner, L.W.,
2007)
Research concludes the following regarding after-school
programs: youth benefit from consistent participation in quality
after-school programs, after-school programs can increase
engagement in learning, can also increase educational equity
(which provides disadvantaged youth opportunities and
experiences that are available to middle and upper class students),
and after-school programs build key skills (teamwork, problem
solving, communication) necessary for success in today's world.
(Miller, 2003)
(Cons of After-school Programs):
However, after-school programs can interfere with a child’s
commitment to their family and community. It can also reduce
parental involvement in their child’s academic process. (Cosden,
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Morrison, Alabanese, & Macias, 2001; Cosden, Morrison,
Gutierrez, & Brown, 2004)
A study by Vandell & Corasaniti reported middle class children
who attended after-school had poorer grades and test scores and
were more likely to be rejected by their classmates. (Pierce,
Hamm, & Vandell, 1999 )
Another study reported that children in after-school showed more
problems socially, emotionally, and academically when compared
to those in mother care or self-care after-school. (Posner & Lowe,
1994)
(Pros of Academic After-school Programs):
The Gevirtz Homework Project (2001) that provided homework
assistance had a positive impact on 4th grade English Language
Learners. (Cosden et al., 2001; Cosden et al., 2004)
Homework completion plays an important role in supporting
academic achievement. It develops good work habits and job
management skills. (Corno & Xu, 2004)
(Pros of Recreational After-school Programs):
The Ecological Study of After-school Care found 3rd graders who
spent time in enrichment activities (music, organized sports,
dance, etc.) had better work habits, better relationships with peers,
and better emotional adjustment. (Vandell & Shumow, 1999)
Physical activity and sport participation are linked directly and
indirectly with better cognitive functioning, higher academic
achievement, reduced school dropout and greater odds of going to
college full time. (Coatsworth & Conroy, 2007)
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6.5 Impact of Parent Involvement on
Student Achievement
(Adapted with modification from Susan Campbell and Sharon
Glasgow (2009-2010); Seminar in Applied Theory and
Research II (703.22) Under the supervision of Professor
Sharon O’Connor-Petruso, Brooklyn College, Department of
Childhood Education).
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 Abstract
This study looked at two sixth grade science classes and
compared the level of parent participation to the academic
performance of student achievement on scientific achievement
test. The two classes were given surveys to assess their
attitudes to school, learning, parent involvement and
participation in their academic lives. The parents were also
given surveys to assess their attitudes toward their child(ren)’s
education.
The participants in this study were asked to read to their
child for 30 minutes each day and to assist their child with
homework daily to determine if this intervention would result
in improved grades and overall academic improvement.
More research on methods of improving academic
achievement through parent involvement programs is still
needed, but this research has indicated that parent involvement
has a positive effect on academic achievement.
Schools need to reiterate the necessity of parent involvement
for achieving success among the students. There should be
better relations between the school and the home, with parents
playing an integral part of the school environment. It is
necessary to increase communication and develop outreach
parent programs to get parents actively involved with the
school and their children’s academic development. Educational
research suggests that the parent’s involvement in their
children’s educational life at home and in school has a positive
influence on the children's academic achievement.

 1. Introduction
Parent involvement is absolutely essential to student
achievement in school and in life. The overwhelming studies
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and research indicate that there are positive academic
outcomes stemming from parental involvement with benefits
beginning in early childhood throughout adolescence and
beyond (Henderson & Mapp, 2002; Patrikakou, Weisberg,
Redding, & Walberg, 2005).
The impact that parents can have on their child’s learning
and achievement transcends income levels and social status.
According to a study done by Anne T. Henderson and Nancy
Berla, “In fact, the most accurate predictor of a student’s
achievement in school is not income or social status, but the
extent to which that student’s family is able to: 1. Create a
home environment that encourages learning; 2. Express high
(but not unrealistic) expectations for their children’s
achievement and future careers; 3. Become involved in their
children’s education at school and in the community.” If two
of these three criteria are accomplished, children of low
income families will achieve at or above the levels expected of
middle class children.
A child’s learning is enhanced when schools encourage
parents to stimulate their children’s intellectual development.
Numerous studies have shown that the home environment has
a powerful effect on what children and youth learn, not only in
school but outside of school as well. This environment is
considerably more powerful than the parents’ income and
education in influencing what children learn in the first six
years of life and during the twelve years of primary and
secondary education. One major reason that parental influence
is so strong, is because the children spend more than ninety
percent of their time throughout their childhood outside school
under the influence of their parents. Therefore, ultimately the
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parents are their first and most important teacher. (Weinstein
& Walberg, 1983, Peng & Wright, 1994, Walberg & Paik,
1997)
When children achieve, everyone benefits. As children
excel, the school is recognized, the teachers are recognized and
the parents and other family members of those children are
encouraged to extend their knowledge by going back to school.
1.1 Statement of the Problem
Parents are their children’s first and most important
teachers. If children are to be successful in school, parents
must participate actively in their children’s academic lives. A
Lack of parental involvement impacts negatively on children’s
academic performance. Therefore, by increasing parental
involvement in their child’s academic life, grades and overall
academic achievement will be improved.
1.2 Review of Literature
Parent involvement is a valuable component of any
student’s education. It is a well-established fact that parental
involvement is linked to children’s success at school. When
parents are involved in their children’s education at home, they
do better in school. (Henderson & Berla, 1994). The level of
parent–school involvement is a better predictor of grades than
are standardized test scores. (Desimone, 1999). The 12 years
of 180 six-hour days spent in school add up to only 13 % of a
student’s waking, learning time during the first 18 years of life.
The rest, 87% is spent out of school, primarily at home.
(Walberg). What is important is not the type of school, or who
goes there, but the quality of its relationship with the families.
(Henderson, T.& Berla, Nancy, 1994).
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Research indicates that there are positive academic
outcomes stemming from parental involvement with benefits
beginning in early childhood, throughout adolescence and
beyond. (Henderson & Mapp, 2002; Patrikakou, Weisberg,
Redding, & Walberg, 2005).
Henderson & Berla (1994) in an article A New generation
of Evidence, state that the family is critical to student
achievement. When parents are involved in school, children go
farther in school and the schools they go to are better. There is
a strong correlation between parental involvement and
increased academic achievement.
According to Adams & Christenson in 1999, “…the
alliance between home and school has dramatically changed
throughout the history of formal education, as have the roles
and functions that parents and teachers are expected to fulfill”
(p. 477). Throughout time, parents have been “portrayed as
both friend and foe in the course of educational reform”
(Peressini, 1998, p.571). Historically, parental involvement
wasn’t always a welcomed addition to the school community,
and even today some view parent-school relations as a power
struggle (Peressini, 1998). Shaver and Walls, (1998) reported
that some research found little to no effect of parental
involvement on school achievement for middle age students.
For the most part however, teachers and administrators
welcome a helping hand in the overcrowded classrooms of the
public schools and agree that parental involvement is one way
to bridge reading comprehension gaps. Today, it is widely
recognized that parents play an essential role in their children’s
school life. Numerous types of parental involvement have been
shown to develop cognitive growth and success in school
(Shaver & Walls, 1998). Schools are working hand in hand
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with parents, Alldred & Edwards (2000), describe parents and
schools as policy makers with similar functions when it comes
to children.
Research indicates that there are positive academic
outcomes stemming from parental involvement with benefits
beginning in early childhood, throughout adolescence and
beyond (Henderson & Mapp, 2002; Patrikakou, Weisberg,
Redding, & Walberg, 2005). Shaver & Walls, (1998), are also
in support, they point out that the connection between parents
and school achievement is real.
The Epstein case studies is another research that supports
parent involvement. Epstein (2002), used the Comprehensive
School Reform Model (CSR) demonstrates how collaborative
work produces positive outcomes. These studies were
conducted in certain states, in selected school within the school
districts. Educators, parents and community partners worked
collaboratively on action teams to plan the curriculum. The
programs are evaluated before being implemented in order to
assess how well the plans connected family and schoolcommunity involvement.
Henderson & Berla (1994) in an article “A New generation
of Evidence”, state that the family is critical to student
achievement. When parents are involved in school, children go
farther in school and the schools they go to are better.
“Regardless of socioeconomic status or race, studies show a
direct correlation between parental involvement and a child’s
academic achievement (Baumrind, 1991; Walberg, 1984;
Wentzel 1994; Williams 1994).
Parent involvement in learning activity is a strategy that
was found by Becker & Epstein (1982) to increase the
educational effectiveness of the time that parents and children
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spend together at home. Teachers and parents agree on the
involvement of parents, seventy one percent of principals and
fifty nine percent of teachers called it a priority based on
research conducted by. Those schools whose parental
involvement is strong provide a lot of benefit to the students. “
How Strong Communication Contributes to Student and
School Success: Parent and Family Involvement” shows that
improved parental involvement not only leads to higher
academic achievement, but to better attendance and improved
behavior at home and school as well. When school and home
work together collaboratively, using a competent approach to
education, it can make a huge difference in student
achievement (Padgett 2006). The National School Public
Relations Association (NSPRA) suggests that a formal policy
be created. Lack of planning was seen as one of the most
challenging aspects to more involvement.
Walberg on “Families in Educational Productivity” states
that there is no question that parent involvement represents an
exceptionally powerful way of making schools more effective,
and of dramatically enriching children’s experiences. Some
research indicates that achievement among students in
elementary and secondary schools have identified theories and
policies which play significant roles in parent involvement in
education (Fan & Chen, 2001; Hill & Chao; Seginer, 2006).
These theories and policies not only closed the education gap
in terms of demographics they also maximize student potential.
Parent involvement is so important that The No Child Left
Behind Act (NCLB; 2002) is a Federal Policy that puts a
mandate on parental involvement in education and familyschool relations across elementary and secondary school
levels. However, despite the consensus about how important it
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is for family and school to work together across developmental
stages, theories of parent involvement in education have been
based on the elementary school students in their context and do
not focus on the changes that occur with middle school and
early adolescent development (Hill &Taylor, 2004; Hill,
Tyson, & Bromell, 2009). The Title 1 program is also a
government mandated program developed to increase parent
involvement and educational services for disadvantaged
children. This program placed the emphasis on parental
involvement as the primary means of improving the quality of
education of low income children (Kim O. Yap & Donald Y.
Enoki 1995).
One may ask the question why should parents become
involved in their children’s literacy activities? The evidence
about the benefits of parents being involved in their children’s
education in general and literacy activities in particular is
overwhelming. (Fan & Chen 2001) in their meta-analysis
found that parental involvement positively affects academic
performance. Feinstein & Symons, 1999 point out in their
research that parental involvement leads to higher academic
achievement.
Epstein’s framework of six types of involvement are as
follows: parenting which help all families establish home
environments to support children as students; Communicating
from home to school and school to home about school
programs and student progress; Volunteering by organizing
parent help and support. Learning at home by providing
information and ideas from families about how to help students
at home with homework and other curriculum-related
activities; decisions and planning; Parents should be included
in decision making; involve parent leaders and representatives;
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Collaborating with the community by identifying and
integrating resources and services from the community to
strengthen school programs, family practices, and student
learning and development.
Students value their education when they see the interest
shown by their parents. Domina, & Knipprath, (2005),
highlight the fact that government supports parental
involvement.
Epstein (1987) found that schools also affect parent
involvement levels and evidence shows that parents want to
become involved but are not allowed to have open
communication with the school. Conventional avenues for
involving parents in school can be closed to parents due to
specific cultural knowledge. Parents have a lot of difficulty
adapting to the school culture especially in non English
speaking communities, but cultural knowledge is power and it
can prevent parents from participating fully.
Sheldon (2002) highlighted minimal resources parents
acquire through social networks as one reason parents are less
involved in their children’s education. Another is the
educational level of the parents can present a barrier to the
school involvement, Stevenson & Baker (1987). The parents
with more education are actively involved in Parent Teacher
Association meetings and conferences. The involvement
decreases as the students move from elementary to middle
school because parents are less knowledgeable in some of the
academic subjects. Eccles & Harold (1993) found that less
educated parents shift their attention away from school
because they feel inadequate to help their children with
homework.
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The quality of parental involvement makes all the
difference according to Gail A. Zellman, (1998). We need to
understand the underlying relationship between parent and
child that supports children’s achievement and positive
educational outcomes overall. A parent’s enthusiasm about
education is, in most instances the underlying factor that
contributes the child’s academic success. “Parent involvement
programs might be more effective if they focus on such
underlying constructs.”
1.3 Statement of the Hypothesis
HR-1 Parent assisting a minimum of 30 minutes, 5 days a
week over a 6 week period will increase the reading scores of
40 six grade students at Government aided P.S. X in Kolkata.

 2. METHOD
This Action Research used survey methodology to assess
the attitudes towards reading and school of two 6th grade
classes at P.S. X. It also used surveys to assess the parents’
attitude toward involvement in their children’s educational life
at home and in school. The questions were selected to
evaluate how parent attitudes toward reading and homework
impacted student achievement and science achievement test
scores.
Consent forms and the questionnaires were sent home to the
parents of the students involved in the project. Then
questionnaires were given to students, these were completed
within one class period.
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The pretest was administered in January 2013 and the scores
recorded. The student’s scores on the achievement test on
science were assessed in pre and post tests to determine to
what extent parent involvement, defined as reading to the
children and assisting with homework, would positively
impact the test scores on the science achievement test.
The student questionnaire was composed of 12 questions
and utilized the Likert scale to assess the level and frequency
of parent involvement in students’ work at home and in school.
(1 = Never; 2 = Once per Week, 3 = 2-3 Times Per Week, and
4 = 5 or More Times per Week). Approximately 60 student
questionnaires were distributed. The parent questionnaire also
contained 12 questions with the Likert scale responses,
together with 5 yes/no attitudinal response questions. A total of
120 parent questionnaires were distributed
beginning in
January.
There was 100% participation and all responses were
received.
2.1 PARTICIPANTS
x Two six grade classes of 40 students total
x Parents of students
x Head Master / Head Mistress
2.2 INSTRUMENTS
x Parent surveys
x Student survey
x Student Consent Form
x Parent / Student contract
x Pre Test
x Post Test
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2.3 EXPERIMENTAL DESIGN
This early action research will use questionnaires and
surveys to determine to what extent parental involvement
improves the academic performance of children.
Student
assessments will be given in the form of achievement tests.
The type of Design selected – Quasi Experimental: This design
fits our Action Research Project since it has the following two
criteria:
Quasi Experimental: Non equivalent Control Group
Design
x Two groups: Designated treatment group (X1) and
control group (X2) are pretested, exposed to a treatment
(X) and post-tested (O)
x Groups are not randomly assigned
x Symbolic Design
9 OX1O
9 OX2O
This design is Quasi Experimental
9 It is performed with two groups with similar
demographics.
9 The participants are not randomly assigned.
The two groups are pre-tested, exposed to a treatment, and
post-tested.
THREATS TO INTERNAL AND EXTERNAL
VALIDITY
There are several internal and external threats that can affect
the validity of this study, and there are some threats that are
not applicable.
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Applicable Threats to Internal Validity
History - Participants may not be focused and may not give
honest responses on the questionnaires and surveys. Weather
conditions and student’s illness, can affect how the test for
example will be administered.
Mortality – Participants, parent or child may drop out of study
for a number of reasons.
Testing - Students will be given achievement test. Preparation
outside of school could affect test scores in this action
research.
Tutoring - Parents can pay for private tutoring for subjects,
this can affect the scores.
Maturation - Children can change their attitude toward
studying and test taking. Other Factors, such as fatigue can
produce differences in reading comprehension scores that are
unrelated to the independent variable.
Instrumentation - In conducting this Action Research project
there may be changes in the measurement instrument and this
can affect its internal validity. At any point during the research
project, parents may refuse to fill out the questionnaires and
surveys because the questions may be too personal. This can
affect the data collection.
Non Applicable Threats to Internal Validity
Statistical Regression – This threat occurs when subjects are
assigned to conditions on the basis of extreme scores. The
sample size is also small.
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Differential Selection of Subjects - The participants were
not chosen at random. The research sample is students taught
by the researchers and their parents.
Applicable Threats to External Validity
Ecological Validity – This refers to generalizability of
treatment to different environments. During the research the
weather can affect the subjects.
Selection Treatment Interaction – This is a threat to internal
validity that affect the non random selection, the sample is set.
Some familiarity of subjects exists and prior knowledge about
student performance can affect outcome.
Experimental Procedures – Parents’ may not always be true.
Active bias – class is familiar to experimenter guidelines and
specifications Reactive Agreements/Participant Effects Student attitudes may change over time.
Non Applicable Threats to External Validity
Multiple Treatment Interference – Multiple treatments will
not be given to the same subjects. Instruments will be
administered at different times.
Experimenter Effects - The actions of the researcher
consciously or unconsciously affect the participants’
performance and responses. As researchers it is important that
biases and feelings towards the students and their parents not
affect the research.
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2.4 PROCEDURE
x This Action Research was conducted from January
2013 to February 2013
x Parent consent forms were distributed in January 2013
x The Science pre-test was given in January 2013
x Student and Parent Questionnaires were distributed in
January 2013
x The Science post-test was administered in April 2013

 3. RESULTS-ANALYSIS
There is a noticeable correlation between parental
involvement in the out of school reading and students
achievement test scores (Figure 1a and 1b). The students
whose parents assist them five or more times per week have
better achievement test scores than those students whose
parents did not assist them or assist with reading and
homework.
Class 601 Pre-Test/Post-Test Comparison
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Class 603 Pre-Test/Post-Test Comparison
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When compared to the normal distribution, the mean, median
and mode of the post test scores have a positive skew.
Class-601 Distribution Curve
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Class-603 Distribution Curve
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Corelation of Attitude to Difference in Pre/Post-Test Scores - Class 603
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(b)
Figure- 1: Correlation of attitude to difference in Pre-Test /
Post-Test Scores. (a) for Class 601 and (b) for Class 603
When the data was plotted however, the results indicate
that the congruent graphs (Figure- 1) showed no correlation
between the treatment and the improvement in scores from the
pre test to the post test. The graphs also showed no apparent
correlation between parent’s involvement in their children’s
education and their performance on the standards based
achievement test on science. The correlation coefficient was
rxy 0.242 for Class-601 and rxy 0.203 for Class- 603. It is
apparent, based on the response of the questionnaires, the
students who were engaged in reading five or more times a
week gained higher scores than those students who read once
or twice a week. The class average on the post test increased
by approximately three points (2.95) for Class- 601 and greater
than two points (2.4) for class- 603. The students whose
parents assist them, performed better on the post test. There
was a 4% improvement in the average post test score for class601 and a 3% improvement for class- 603.
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The data for class-1 indicate that after treatment, two
students improved their reading level from level 3 to level 4.
Three students, representing 15% scored at level 4 on the pre
test which jumped to five students or 25% on the post test. The
total number of students testing at level 4 increased by 67%.on
the post test.
The data for class- 603 indicate that after treatment, six
students improved their reading level from level 2 to level 3.
Three students, representing15% of the class size, scored at
level 3 on the pre test which jumped to nine students or 45%
on the post test. The total number of students testing at level 3
increased by 200%.on the post test.
The student questionnaire responses indicate that 10%
percent of the parents never read to their children; while 30%
percent of the parents who filled out the questionnaires
indicate they read to their children five or more times per
week.
Standard Deviation
The standard deviation shows how much the scores on the
bell curve differ from the mean (Figure- 2). The dispersion of
the scores is not significant, the scores fall close to each other
except for one student who scored a 72.
When the scores for the dependent variable – the post tests
were computed the following results were revealed.
Class- 601
MEAN
86.35
MEDIAN
85.5
MODE
85
STD DEVIATION 4.82
VARIANCE
23.2
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Class- 603
72.1
71
70
4.13
17.09
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The variance is the arithmetic average of the squares of the
deviation from the mean. In the case of the two classes used in
this research project, the variance was about six points in
difference 23.2 for class 601 and 17.09 for class 603.
However, the standard deviation of the scores within the
classes was much closer. In Class 601 the standard deviation is
4.82 and Class in 603, it is 4.13.
When the results of the standard deviation for the two
classes were compared to the normal distribution it showed
that the scores were positively skewed for both Class 601 and
Class 603.
Influence of Attitude on Reading Level - Class 601
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 4. DISCUSSION
This action research project provided insight into the
impact of parent involvement on student achievement. The
sample size used was small with only 40 students participating.
In addition, some other forms of achievement not done in this
action research project may have a stronger effect on parent
involvement than grades or test scores.
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Influence of Attitude on Reading Level - Class 603
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The percent of parent involvement based on the responses
indicate that students whose parents are actively involved in
their children’s academic life at home and in school do
perform better on the achievement test in science and have
better overall academic performance.
There is an observed correlation between parent
involvement and student achievement as demonstrated in the
survey results and in the test scores of those students whose
parents are involved in their students’ academic life. There is a
correlation between overall academic performance and parent
involvement as demonstrated by the grades of those students
who have active parent involvement in school and at home.
The socio economic status of students is indicative of the
low level of parent involvement as demonstrated by the low
percentage of parent questionnaire retuned – 12/125. This
assumption was made based on personal knowledge of
subjects as it relates to identified threats to the validity of this
project.
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Although the data shows improvements in achievement test
scores, the changes were not significant enough to influence or
reflect a similar improvement in reading level. In most cases
the reading level did not change as the individual reading
scores increased. Furthermore, the changes in individual
reading scores were not attributable to improvements due to
parental involvement. This is indicated by the inconsistencies
in the changes between the pre-test and post-test reading scores
relative to the questionnaire responses. As a result, the
collected data yields no correlation between the treatment and
the improvement in reading level for this study.

 5. IMPLICATIONS
This action research project found that increasing parents’
involvement in their children’s education is one way of
improving their reading levels. Research conducted in other
parts of the country found that students whose parents are not
actively involved in their education performed poorly in school
although they were exposed to expensive remediation
programs.
The education policy makers have known for sometime
that the largest barrier to reaching high academic achievement
for a great number of all students is a lack of parental
involvement in the children’s education. There is new
compelling evidence which proves that parental involvement is
extremely important to a child’s intellectual development and
academic success.
It is recommended that a larger sample size be used to
collect data on parent involvement and its impact on student
achievement. Also, other measures and factors that affect
parent involvement as well as student achievement should be
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considered as part of the problem, such as socio economic
status, and the educational level of parents.
In research conducted in North Carolina educators are
encouraged to recognize common values of parents and
schools and change how resources are made available to
parents.
On the other hand European American parents with high
educational levels influenced their children to excel. Those
children had the highest academic achievement
The results indicate that the parents should be involved in
various activities, not just volunteering and attending parent
teacher conferences. Long term effects of parental involvement
should be further researched. (National Literacy Trust 2001).
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APPENDICES
Appendix A – Head of the Institution & Parent Consent
Forms
Appendix B – Parent Questionnaire :
Please read each question, and using the rating scale below,
write your answer on the right side where indicated.
1
2
3
4
Never Once a Week
2-3 times a week
5 or more time a Week
1. How often do you read with your child?
2. How often do you review your child’s homework?

Answer

3. How often do you allow your child to read to you?
4. How often do you request a meeting /
conference with your child’s teacher?
5. How often do you take your child to the library?
6. How often does your child see you reading for
leisure?
7. Do you attend parent teacher conferences?
8. Do you attend open school program
to pick up your child’s report card?
9. Do you accompany your child on school trips?
10. Do you volunteer in your child’s school?
11. Do you participate in school
sponsored activities with your child?
12. Do you discuss school work with your child?
Attitudinal Assessment
1
2
3
Never
Sometimes
Always
I enjoy helping my child with his / her homework.
I liked going to school as a child?
I encourage my child to do well in school.
My child’s future will be better
with a good education?
I create a special place at home
for my child to do homework.
Name___________________Class_______________

Gender Male(1) Female(2)

291

Yes (1) No (2)
Yes (1) No (2)
Yes (1) No (2)
Yes (1) No (2)
Yes (1) No (2)
Yes (1) No (2)
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Appendix C – Student Questionnaire:

1
Never

Please read each question, and using the rating scale
below, write your answer on the right side where indicated.
2
3
4
Once a Week

2-3 times a week

5 or more time a Week

How often do you read with your parents?
How often do your parents assist you with homework?
How often do your parents read to you or with you?
How often do you see your parents reading?
How often do your parents ask you about your grades?
Do your parents meet with your teachers about your school work?
Do you parents attend events or meetings in school?
Do you have a special place at home to do your homework?
Do your parents encourage you to do your homework?
Do your parents take you to the Library?
Do you discuss your school work with your parents?
Do you read books for fun that is not required for homework?
Name__________________________Class______________

Appendix D – Pre-Test
Appendix E – Post-Test
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6.6 Single gender classrooms vs. Mixed
gender classrooms: The Effects on Peer
Relations and Academic Success at the
Secondary Level.
(Adapted with modification from Andreali Dharampaul
(2011), EDU 7202, Spring 2011)
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Abstract
Past research shows single gender instruction to have a
positive effect on a student’s academic success and peer
relations in childhood and upper grades. In this research
mixed methods have been used to measure the effectiveness of
academic success and peer relations at the secondary level over
a four week period. Twenty class VII students from a
Government aided school in Kolkata from a mixed gender
classroom were divided into single gender classroom settings
over a period of two weeks. The students received instruction
in their “typical” mixed gender instruction for two weeks and
then separated by gender for the following two weeks to
receive single gender instruction. During the intervention they
were given pre and post test on scientific achievement and
basic math skills in both settings. They were also observed to
evaluate changes in their peer relations. The author’s findings
concluded that single gender instruction had a positive effect
on a student’s academic success but may have a negative effect
on a student’s peer relations and social skills in the future.

 1. Introduction
Boys and girls learn differently where boys struggle
academically because boys and girls are biologically and
developmentally different (Hutton, Kilpatrick, & Wills,
2006; Joshi, Leonard, & Sullivan, 2010; Kommer, 2006;
Laster, 2004; Lenroot et al, 2007; Okopny, 2008;
Salomone, 2006; Whitehead, 2006). Single sex classrooms
have been reported to show improvements in a student’s
academic success in the upper grades in several countries
(Barton & Cohen, 2004; Keating & Shapka, 2003;
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Medina, 2009; Meyer, 2008;) but does the same benefits go
for our students where although they are in a mixed gender
classroom they tend to interact with peers of the same sex?
This action research is based on single sex classrooms vs.
mixed gender classrooms and the effects it has on peer
relations and academic success in preschool. The purpose of
this research is to examine whether single sex classrooms at
the secondary level of West Bengal have a positive effect on a
student’s academic success and peer relations vs. a mixed
classroom.
1.1 Statement of the Problem
Many researchers have concluded that sex composition
plays a role in the outcome of a student’s academic success
and peer relations in the classroom. Although there is research
that concludes the effect sex composition has on a childhood
student’s academic success and peer relations, not much
research has been done in our country to support this theory.
Is a student’s academic success and peer relation influenced by
their classroom sex composition in our culture or is it
irrelevant during 21st century India in their education?
1.2 Review of Related Literature
There are many researchers sharing similar views in both
the benefits and disadvantages single gender schooling has on
a student’s academic success and peer relations. A lot had to
deal with the gender and age of the student. Many factors
come to play when investigating the pro’s and con’s on this
topic. Previous research has indicated the positive effect
single sex classrooms have on a student’s achievement, but
other research states that evidence to support such theory is
inconclusive and many factors come into play to determine the
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effectiveness (Datnow & Hubbard, 2005; Ewing, 2006;
Salomone, 2006). A lot of positive effects on single sex
classrooms dealt with academic success. Boys and girls are
said to have different learning styles because of biological
differences as stated in Hutton, Kilpatrick & Mills, 2006
(Zanders, 1993, p.16): “girls acquire a learning method
involving personal relationships and imitation. Boys … learn
through defining a goal, restructuring the field, and applying
abstract principles”. Research states that single sex schools
show to have a positive effect on the academic success of
students. If boys and girls learn differently, then separating
them should improve their academic success because the
instruction will be geared to the same set of students. Report
indicated that female students profited less than male students
in cooperative learning when in a mixed gendered eight grade
science classroom (Ding, Harskamp & Suhre, 2008; Keating
& Shapka, 2003). Due to that fact these authors created a
single sex science classroom where the female grades
improved and their participation in classroom discussions
increased. Females have been said to show a decline in math
class participation in coeducational schools (Keating &
Shapka, 2003; Salomone, 2006). Researchers have
concluded that boys excel more in math and science than do
girls. When students are enrolled in a same sex science
classroom they demonstrate more positive science
achievement (Friend, 2006; Keating and Shapka, 2003).
Girls have showed an increase in their self esteem and
confidence when are placed in a single gender classroom
setting, and boys have more motivation and show more
commitment to their schoolwork, as well as their self
discipline (Badgett, Hoffman & Parker, 2008; Hutton,
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Kilpatrick & Mills, 2006; Meyer, 2008).
Same sex
instruction has shown to have a positive effect on both boys
and girls academic success, increased student commitment and
fewer sexually stereotyped behaviors (Barton & Cohen,
2004; Forbes- Jones, Friedman, Hightower & Moller,
2008; Hutton, Kilpatrick & Wells, 2006; Jorgensen &
Pfeiler, 2008; Meyer, 2008). In a mixed gender classroom
boys may participate less in certain topics in fear of looking
feminine or fear of failure (Fergusson, Gibb & Horwood,
2008; Joshi, Leonard & Sullivan, 2009; Kommer, 2006;
Laster, 2004; Salomone, 2006; Whitehead, 2006).
In a mixed gender classroom setting girls have been said to
be in a disadvantage, where boys seem to get most of the
attention from teachers. If a girl answers a question wrong she
is not prompted to try and answer correctly whereas boys are
given further prompts to answer correctly (Badgett, Hoffman
& Parker, 2008; Salomone, 2006). In most mixed gender
classrooms boys seem to run the class and occupy most of the
attention of the teachers leaving girls to fend for themselves
(Badgett, Hoffman & Parker, 2008; Salomone, 2006).
Ewing, 2006 describes the process in which boys dominate the
attention and interaction in a classroom as a type of male
hegemony. Girls tend to seek close proximity to adult figures
in the classroom when boys are the majority, as if to use the
adults as a safety net from the boys (Anders et al, 2003;
Barton & Cohen, 2004; Bukowski et al, 2010; ForbesJones, Friedman, Hightower & Moller, 2008). In one study
when girls were placed in single sex classrooms they received
more one to one time and attention from their teachers as well
as better access to resources (Joshi, Leonard & Sullivan,
2009).
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Other reasons which researchers see the need for single sex
schooling is the biological fact that both men and women are
developmentally and physically different. Girls enter school
far more advanced than boys both verbally and with advanced
fine motor skills. They have longer attention spans and greater
control over impulses (Joshi, Leonard & Sullivan, 2009;
Kommer, 2006; Laster, 2004; Salomone, 2006). Although
a males brain is reported to be eight to ten percent larger in
males, other studies suggest that a girl’s brain is more
advanced than a males from the age of seven through twentytwo (Laster, 2004; Lenroot et al, 2007). Both male and
female brains have different sizes has an all of these facts
coincide with gender cues which play a part in how females
and males behave in school, hence affecting the way in which
they concentrate and participate in school leading school
officials to believe single sex schooling is the best solution.
Single sex schooling advocates feel that by teaching boys and
girls separately will boost boys achievement and reduce the
gender gap as coeducational schooling disadvantages boys
(Fergusson, Gibb & Horwood, 2008; Joshi, Leonard &
Sullivan, 2009; Kommer, 2006; Laster, 2004; Salomone,
2006; Whitehead, 2006). They feel if males and females are
taught separately then we can teach them according to their
needs where they will excel in school (Fergusson, Gibb &
Horwood, 2008; Joshi, Leonard & Sullivan, 2009;
Kommer, 2006; Laster, 2004; Salomone, 2006), but
advocates against single sex schooling differ.
Other researchers believe that single sex schooling have a
negative effect on a students peer relations. They believe that
students should not be separated because we do not live in a
gender segregated society, and denies our students the
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opportunity to socialize with the opposite sex (Datnow &
Hubbard, 2005; Hutton, Killpatrick & Wills, 2006;
Kommer, 2006). Spence’s multi-factorial model of gender
identity states that gender relates personality, attitudes, and
behaviors are relatively independent. At the level of the
individual different kinds of gender related attributes, attitudes,
and behaviors, do not necessarily have common developmental
histories (Katsurada & Sugihara, 2002). Advocates for
single sex schooling feel that separating the genders while in
school will diminish gender cues which we follow from birth
and advocates against single sex schooling feel it will be
beneficial for both male and females to learn about the
opposite sex. Both sexes will begin to see how the other feels,
reacts, thinks, and respond to certain situations (Kommer,
2006). It gets them ready for the real world and they will
know in the future how to be sympathetic to the opposite sex
feelings. Some researchers feel that it’s up to the teachers to
teach according to a child s development. If we as educators
know the facts about boys and girls having different learning
styles, then we should be able to teach them accordingly
(Datnow & Hubbard, 2005; Hutton, Killpatrick & Wills,
2006; Kommer, 2006; Lingard, Martino & Mills).
Researchers believe that teachers need to understand the
differences amongst their students and be purposeful in
implementing their lessons. One study in London stated that
the boys learned better when in a mixed gendered classroom
because the girls achievement in school served as a role model
for them. They sought it to be a competition with the girls and
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wanted to excel pass the girls in the classroom (Joshi,
Leonard, & Sullivan, 2010).
Peer relations in a single sex classroom is sought to be
negative because students tend to play with same sex peers and
develop lifelong friendships with same sex peers. (Hutton,
Kilpatrick & Wills, 2006; Medina, 2009; Okopny, 2008;
Palmer, 2004; Pedersen & Poulin, 2007). Single sex
classrooms encourage this childhood behavior where they tend
to socialize and interact only with the same sex. In order to
break this attraction for the same sex play partners in the early
years, mixed gender classrooms should exist in the upper
grades. As early as age three, children have shown same sex
preference when picking same play partners. This results into
sex segregation in early childhood and middle childhood,
which can then effect adulthood if this segregation is not
intervened (Forbes- Jones et al, 2008, Pedersen & Poulin,
2007). Researchers say that in single sex classrooms girls have
a hard time adjusting where they experience a negative change
in social behaviors and boys tend to form larger mutual
friendships (Barton & Cohen, 2004; Forbes- Jones et al,
2008).
Both boys and girls showed greater academic
competence when less time was spent with the same sex in
pre-school (Anders, Fabes, Madden-Derdich & Martin,
2003; Fabes, Hanish & Martin, 2004; Laster, 2004). In the
early grades same sex peers may be of some distraction where
as in the upper grades your same sex peers may be support in
your academics.
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1.3 Statement of Hypothesis
HR1: Over a four week instruction period, teacher X will
separate his/her mixed gender Class VII science classroom into
a single gender classroom implementing lessons in a
Government aided school located in Kolkata. Separating
his/her students into single sex classrooms will allow teacher X
to make observations on peer relations and compare test scores
on their academic success (using the same instruments) to
those of his/her normal mixed gender classroom setting
measuring the effectiveness of single gender instruction at the
secondary level.

 2. Method
2.1 Participants
Twenty Class VII students between the ages twelve and
thirteen will participate in this action research.
The
participants attend a Government aided school in Kolkata. In
this study the participants include twelve girls and eight boys.
2.2 Instruments
Before the treatment could take place parents were given
consent forms followed by a survey. The survey was broken
into three sections: frequencies, preferences, and demographics
to help provide teacher X with home life behaviors and
attitudes. The students were provided with a pre and post test
before and after each treatment (mixed gender & single
gender). At the end of the intervention the students were given
a questionnaire to help provide teacher X with feedback on
their instruction. The teacher also recorded observations to
note any change in peer relations amongst the two groups.
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2.3 Experimental Design
The experimental design used in this action research project is
a Quasi Experimental: Non-equivalent control groups. There
were two groups: a designated treatment group (X1) and the a
control group (X2). Both groups were given a pre test
followed by the treatment and then given a post test at the end
of the treatment. The participants in this action research were
not randomly assigned.
The symbolic design is: O X1 O
O X2 O
As in most research designs there are internal and external
threats to the validity of the treatment. Internal threats in this
treatment were history, maturation, testing/ pre-test
sensitization, instrumentation, differential selection of subjects,
and selection- maturation interaction. History is a valid threat
because it includes events that are not part of the treatment
such as teacher interruptions, change in schedule, fire alarms,
distractions and /or fire drills. Maturation is a valid threat
because over time they are still developing academically and
socially. Their behaviors and attitudes can change affecting
the results. Testing/ pre-test sensitization is a valid threat
knowing the content they are being tested on can affect the
post test scores when student’s know what they are being
tested on. Instrumentation is a valid threat because the pre and
post-test are designed by the classroom teacher and not an
outside source where the test may be more likely to be neutral.
Differential selection of subjects poses a valid threat because
the group involved in the treatment is a typically mixed gender
classroom and taking the same group and separating them into
single gender group can affect the treatment results. Selectionmaturation interaction is a valid threat because the
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participant’s maturity varies. The participants vary in age
from four and five and have different developmental levels.
There are students who are young fours who may be
academically at a disadvantage when compared to a five year
old student.
External threats also affect the validity of the treatment. In
this research external threats affecting the treatment were
generalizable conditions, pre-test treatment, selection treatment
interaction, and experimenter effects (active elements).
Generalizable conditions are a valid threat because the same
treatment can be given to another group but providing a
different setting and other academic and social factors can
affect the results from being replicated. Pre-test treatment is a
valid threat because students may react different knowing that
they have been pre-tested. Selection-treatment interaction is a
valid threat because the participants involved in the treatment
are not randomly assigned. There are active elements in
experimenter effects that also pose a threat to the treatment,
provided that the researcher is the classroom teacher the pre
and post test provided may be bias due to previous knowledge
of the students.
2.4 Procedure
Before this action research could be implemented there
were parental consent forms which needed to be signed by the
parents and/or guardians of the students participating in the
research. Once the parents and/or guardians gave permission
for their child to participate in the research implemented by
teacher X, the parents were given surveys which helped
provide the researcher with information regarding the child’s
home environment. The survey had three parts and asked the
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parents frequency and preference questions regarding their
child’s academics and peer relations, as well as their parental
involvement. Demographic questions were also asked to
gather information on the parents and/or guardians. Before the
treatment began the control group (mixed gender) was given a
pretest. The pretest consisted of scientific achievement and
math skills (addition). The control groups consisted of twelve
girls and eight boys between the ages of four and five.
Teaching instruction was given to the control group for two
weeks followed by a post test. Next the designated treatment
(single gender) group in this research design was given a pretest consisting of the same content, for measuring scientific
achievement and math skills (fractions). The designated
control group was given teaching instruction for the following
two weeks followed by a post test. The post tests given to both
groups were similar to the pretest given before each teaching
instruction took place. Once both groups were given their post
test, the students were asked questions from a questionnaire
which provided the researcher with feedback on their
intervention. Once all instruments were completed all the data
were gathered, analyzed and concluded whether the
intervention was successful or inconclusive.

 3. Results
Over a four week period 12 girls and 8 boys all belonging
to the same class VII classroom were both pre and post tested
while in two different settings. The purpose of the intervention
was to measure the academic success and peer relations
amongst a normally mixed gender classroom by dividing them
into a single gender classroom setting. The following shows
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data collected from both pre and post test score averages given
to both groups and its analyses on the data.
The data represented in this Fig. 1 is that of a pre and
posttest given to the same group of thirteen to fourteen year
old (single gender vs. mixed gender) class VII students in a
Government aided school in Kolkata. It shows the test score
averages of both scientific achievement and math skills in both
settings. On the pre tests the single gender group students had
a combined average of 73% on their scientific achievement
and 75.25 % on their math skills. The mixed gender group of
students showed an average of 70% on their scientific
achievement and 88% on their math skills. Before the
intervention the single gender group showed higher test score
averages on scientific achievement and the mixed gender
group showed higher test score averages on their math skills.

Figure 1: Pre- test score in a single gender (SG) classroom
setting and in a mixed gender (MG) classroom setting: **left
bars are for achievement in Science while those on the right
are for Mathematics.
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Table 1: Pre- test score in a single gender (SG) classroom
setting and in a mixed gender (MG) classroom setting
Student
1
2
3
4
5
6
7
8
9
10
Student
11
12
13
14
15
16
17
18
19
20
Total:
Average

Sc. Ach. SG Math SG
60
80
80
60
80
80
100
80
100
80

80
90
80
60
70
60
80
60
100
90

Sc. Ach. SG Math SG
80
60
80
60
40
60
80
60
80
60
1460
73%

80
85
100
60
0
60
70
100
100
80
1505
75.25%
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Sc. Ach.
MG
80
80
30
60
80
80
100
60
100
80
Sc. Ach.
MG
60
80
100
60
20
40
60
60
80
60
1400
70%

Math MG
100
100
80
60
80
60
100
100
100
100
Math MG
100
80
80
80
60
80
100
100
100
100
1760
88%
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In the post test score averages the single gender group
students showed an increase in both content areas. They had a
combined average of 88% on their scientific achievement
posttest, showing an increase of 15% after the intervention.
They also had an increase in their math skills posttest with an
average of 87.5% (88%) showing an increase of 12.5%. The
mixed gender group showed an increase in their scientific
achievement post test scores averages also with 78%
increasing their test scores by 8%, but they showed a decrease
on their math skills post test score averages with a decrease of
4% as shown in Fig 2.

Figure 2: Post- test score averages in a single gender (SG)
classroom and in a mixed gender (MG) classroom: **left bars
are for achievement in Science while those on the right are for
Mathematics.
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Table 2: Post- test score averages in a single gender (SG)
classroom and in a mixed gender (MG) classroom
Students
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
Total:
Average:

Sc. Ach.
S.G
80
100
100
60
80
80
100
100
100
100
80
100
100
80
60
80
100
80
100
80
1760
88%

Math S.G
90
100
80
70
80
80
100
80
100
80
80
100
100
80
70
80
80
100
100
100
1750
87.5%

Sc. Ach.
M.G
100
100
60
60
100
60
100
80
100
80
80
100
80
80
20
60
60
60
80
80
1560
78%

Math M.G
100
100
100
80
80
80
100
100
80
100
100
80
80
80
60
80
100
100
100
100
1780
84%

Because the single gender group had two subgroups: boys
and girls, the researcher analyzed the overall test scores of both
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genders to measure whether single gender instruction was
beneficial to both genders. The boys scored 5.5% higher on
their post test when placed in the mixed gender setting, where
as the girls scored 3.6% higher on their post test when placed
in a single gender setting. Although the Fig. 2 shows the pre
and post test scores in each content area in a single gender
classroom instruction to be beneficial, Fig. 3 illustrates how
single gender classroom instruction only increased the test
score averages of girls.
Gender Post-Test Score Averages

Test score average

90.00%
88.00%

87.50%
86.30%

86.00%

83.90%

84.00%
82.00%

Mixed Gender
Single Gender

80.80%

80.00%
78.00%
76.00%
Boys

Girls

Figure 3: Comparative study of Post-Test Score averages of
boys and girls in single gender versus mixed gender classroom
instructions. **left bars are for mixed gender while those on
the right are single gender.
Both groups showed an increase in their test score averages
after the intervention and there is a difference of 3% between
both groups. There is a small difference between the final
product, in Fig. 4 the single gender classroom scores increased
by 13% after the intervention and the mixed gender group
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scores only increased by 4%. In this research single gender
classroom setting in class VII showed to be more beneficial
than preschoolers in a mixed gender classroom setting.
Pre & Post Test Score Averages
90%

tes score average

86.10%
85%
80%

83%
79%
Pre-test
73.10%

75%

Post-test

70%
65%
Mixed Gender

Single Gender

Figure 4: Comparative study of Pre-Test and Post-Test Score
averages of single gender versus mixed gender classroom
instructions. **left bars are for Pre-Test while those on the
right are for Post-Test.
Data collected from the parental surveys was used to
identify any correlations between the home life of the student
and their academic success. The scatter plot represented in
Fig. 5 shows data collected from the parental surveys of the
students involved in the action research project. The question
is the first question from the frequency questions on the
parental survey. It asked the parents, “how often do you assist
your child in their academic activities”. The Lickert scaled
ranged from 1 to 4 as follows: (1) Never (2) Sometimes (3)
Often (4) Always.
The scatter plot has an rxy coefficient of .718 rounded to
.7, and shows a fair positive correlation between how often
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you assist your child and their scientific achievement test
scores. This correlation suggests, the more frequent you assist
your child the higher their scientific achievement.
Lickert
Scale
response to:
“I assist my
child”.

Post
Scientific
Achievement
Test Scores in
SG classroom
setting.

Lickert
Scale
response to:
“I assist my
child”.

Post Scientific
Achievement
Test Scores in
SG classroom
setting.

4
4
3
1
3
3
3
4
3
4

80
100
100
60
80
80
100
100
100
100

4
4
3
2
1
3
4
1
4
2

80
100
100
80
60
80
100
80
100
80

.7rxy, fair positive correlation
Figure 5: Correlation between how often Parents assist their
child and their scientific achievement test scores (Frequency
vs. Achievement Test Scores
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The scatter plot represented in Fig. 6 shows no correlation
between preference question, “I check my child’s homework”
with high test score averages as it has a .1 rxy coefficient.
Checking your child’s homework has no correlation with a
student receiving higher test score averages.
Lickert

Combined

Lickert

Combined

scale

Post Test

scale response

Post Test

response

Score

to preference

Score

to preference

Averages.

question:

Averages.

question:

“I check my

“I check my

child’s

child’s

homework”.

homework”.
4

90.25

4

85

3

100

3

95

4

85

3

90

4

65.25

1

80

3

85

3

50.25

4

75

4

75

4

100

4

85

4

90

2

85

4

95

3

95

4

90

2

75.25
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Preference vs. combined post test score averages

combined test score
average

120
100
80
60

Series1

40

Linear (Series1)

20
0
0

1

2

3

4

5

Lickert scale

.1 rxy, no correlation
Figure 6: Correlation between how often Parents assist their
child and their Combined Post Test Scores (Frequency vs.
Average Achievement Test Scores)
Single Gender Post Test Score Distribution

30%
25%

60.5,
60.5

62.1%

80,
80,
80,
80,
80,
80.5

74.1%

100,
100,
100,
100
100,
100

90,
90,
90,
90,
90

86.1%

98.1%

110.1%

Figure 7: The post test score averages of the twelve girls and
eight boys while in a single gender instruction.
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The data distribution in Fig 7 represents the post test score
averages of the twelve girls and eight boys who participated in
the research while in a single gender instruction. The mean
amongst the twenty scores was 86.1%. The lowest score was
60.5% made by two students and the highest score is 100%
where six students scored the same grade. The standard
deviation was +/-12 and 55% of the student test scores fell
between +/- 1 SD. A normal bell curve accounts for 70% of
the scores falling between +/- 1 SD. Given the data provided
in Fig. 7 the graph does not represent a normal bell curve.
Mixed Gender Post Test Score Distribution

40

56%

70
70
70

69.5%

80
80
80
80
80
80

83%

90
90
90
90
90
90
90

100
100
100

96.5%

110%

Figure 8: Post test score averages of the twenty students while
in a mixed gender instruction
The data distribution in Fig 8 represents the post test score
averages of the twenty students who participated in the
research while in a mixed gender instruction. The mean
amongst the twenty scores was 83%. The lowest score was
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40% scored by one student and the highest score was 100%
scored by three students. The standard deviation was +/-13.5
and 80% of the student test scores fell between +/- 1 SD. A
normal bell curve accounts for 70% of the scores falling
between +/- 1 SD. Given the data provided in Fig. 8 the graph
represents a normal bell curve.

 4. Discussion
After analyzing all the data collected during the
intervention and reviewing the literature from past research on
the same topic, the findings in regards to academic success
agree with the researchers who are pro single gender
schooling. The test scores in both groups after the intervention
increased but the single gender instruction had a significant
increase of 13% compared to the mixed gender instruction who
scores only increased by 6%. Most of the research found in
the literature was from childhood grades and high school and it
stated that same gender instruction show to have a positive
effect on both boys and girls academic success, increased
student commitment and fewer sexually stereotyped behaviors
(Barton & Cohen, 2004; Forbes- Jones, Friedman,
Hightower & Moller, 2008; Hutton, Kilpatrick & Wells,
2006; Jorgensen & Pfeiler, 2008; Meyer, 2008). Although
in this action research it can be concluded that single gender
instruction showed a positive affect on thier academic success,
it did not account for both genders. When analyzing the post
test scores by gender, single gender instruction was more
beneficial to girls than the boys. The boys showed better test
scores in a mixed gender setting as opposed to the females. In
a study done in a mixed gender eight grade classroom the
female students profited less than male students (Ding,
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Harskamp & Suhre, 2008; Keating & Shapka, 2003). The
boys in this research showed an increased difference of 6.3%
in their test scores when in a mixed gender instruction. It
agrees with the results from a research done in London where
the boys learned better when in a mixed gendered classroom
because the girls achievement in school served as a role model
for them. The researchers said the boys sought it to be a
competition with the girls and wanted to excel pass the girls in
the classroom (Joshi, Leonard, & Sullivan, 2010). While
observing them during play and interacting with their peers,
the findings coincided with the cons of single sex schooling as
stated in the literature review. When the participants were in a
mixed gender setting majority of the students played with their
same gender peers. The boys were the loudest and busiest. As
early as age three, children have shown same sex preference
when picking same play partners. This results into sex
segregation in early childhood and middle childhood, which
can then effect adulthood if this segregation is not intervened
(Forbes- Jones et al, 2008, Pedersen & Poulin, 2007). In
the student questionnaire almost all of the student’s best friend
was of the same gender. A boy said he enjoyed playing with
all the boys. A girl answered and said she liked playing with
all girls.
When the class was separated by gender both groups still
chose to play in the same center and display the same stereo
typical behaviors. There was a difference in the mood of the
classroom. When it was all boys they were very active and
loud but had an understanding amongst each others, almost as
if they had a bond. The all girl class was calm but they were
territorial and confrontational with each other. The girls were
engaged in more conflicts amongst them then the boys.
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Researchers say that in single sex classrooms girls have a hard
time adjusting where they experience a negative change in
social behaviors and boys tend to form larger mutual
friendships (Barton & Cohen, 2004; Forbes- Jones et al,
2008). Cons of single gender schooling say single sex
classrooms encourage this childhood behavior where they tend
to socialize and interact only with the same sex. As stated in
Hutton, Kilpatrick & Mills, 2006 (Harris, 1999, p.11).
This action research was done to measure the academic
success and peer relations in class VII when placed in a single
gender classroom setting. The results conclude that single sex
schooling is beneficial to a student’s academic success in class
VII as well as in the upper grades as stated in the literature
review. However, given the data collected through my
observations while they engaged in play with their peers I do
feel that single sex schooling may have a negative effect on
their social skills. In class VII students tend to interact mainly
with same sex peers but if they continue on to single gender
schooling thorough out the upper grades it can affect them in
the long run. Advocates for single sex schooling feel that
separating the genders while in school will diminish gender
cues which we follow from birth and advocates against single
sex schooling feel it will be beneficial for both male and
females to learn about the opposite sex. Both sexes will begin
to see how the other feels, reacts, thinks, and respond to certain
situations (Kommer, 2006). When it comes to single gender
schooling one may conclude that there’s a positive and
negative. Single sex schooling may be more beneficial to one
gender group and not both, research shows that it can have a
positive effect on a student’s academic success but it may
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negatively affect students peer relations and social skills with
the opposite sex in the long run

 Implications
It appears that students in a single gender instruction had a
positive effect on their academic success, but there should be a
balance within peer relations as it may have a negative effect
in the future. Although the findings agree with some of the
literature review from previous research the data presented did
not present a major difference between the two groups. In
research there are factors to be taken into account for future
interventions. More research is needed to support the theory of
single gender instruction positively affecting student’s
academic success and peer relation in early childhood. The
research should be done over a longer period of time, more
than one classroom should be included in the research, an
equal number of participants by gender to measure the validity
between the two groups, more subjects should be measured as
part of pre and post test, and more than one setting should be
taken to account such as different type of schools.
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Appendix A
(Head of the Institution & Parent/Guardian Consent Form)
Appendix B
(Parent Survey-Home Environment)
Student:_____________________________________
Male or Female
Directions: Please fill in the number corresponding to your
answer:
Never (1)

Sometimes (2)

Often(3)

Always(4)

Watch educational programs at home

1

2

3

4

Ask for a book to be read to them

1

2

3

4

Like to help with chores

1

2

3

4

Tries to read a book independently

1

2

3

4

Play with non-gender related toys

1

2

3

4

Sounds out site words in the environment

1

2

3

4

Enjoys playing with others

1

2

3

4

Interacts with the opposite sex

1

2

3

4

Have conversations with adults

1

2

3

4

Have conversations with other children

1

2

3

4

How many siblings if any do they have:
______________________________.
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Additional comments:
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
________________________________________
Student:__________________________________
Directions: Please circle the number corresponding to your
answer.
Strongly Disagree (1) Disagree (2) Agree (3) Strongly
Agree (4)
I check my child’s homework.

1

2

I allow my child to do their own homework. 1
I do my child’s homework for them.

3

2

1

4

3

2

4

3

4

My child has play dates with the opposite sex. 1

2

3

My child interacts with the opposite sex. 1

2

3

4

than family members outside of school. 1

2

3

4

There is a male figure in my child’s life. 1

2

3

4

There is a female figure in my child’s life. 1

2

4

My child socializes with children other
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I allow my child to watch only
educational programs.

1

2

3

4

My child watches T.V daily.

1

2

3

4

My child communicates her feelings to others. 1

2

3

I ask my child about their school day.

3

4

1

2

4

Demographic Survey
Are both parents living?____________
What language (if any) other than Bengali is spoken
home?____________________________
Does your child speak the language?
_______________________
What’s the highest level of education your child’s parents have
completed?_______________Do

Please check the answer which best applies to you.
My child’s parents range in age between: 20- 25 yrs old ___
26-30 yrs old ___ 31-35 yrs old __ 36-40 yrs old ____ 45 and
older ____
Appendix C: (Mixed Gender Pre-Test)
Appendix D: (Mixed Gender Post-Test)
Appendix E: (Single Gender Pre-Test)
Appendix F: (Single Gender Post- Test)
Appendix G (Student Questionaire)
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Student:
_________________________________________________
Male or Female
What did you like/dislike the most about learning with only
boys/girls?
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________
What activities did you enjoy the most? why?
__________________________________________________
__________________________________________________
__________________________________________________
______
Who do you enjoy being with in the classroom?
__________________________________________________
____________________________
Which one do you like better all boys/girls or both boy and
girls in one class?
__________________________________________________
__________________________________________________
__________________________________________________
______.
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6.7 The Effects of Classroom Seating
Arrangements On On-Task Behavior
and Academic Performance
(Adapted with modification from Danielle Steger (2010), An
Action Research Project Report, EDUC 702.22, Spriing 2010)
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 Abstract
This action research project evaluated the relationship between
classroom seating arrangement, on-task behavior, and academic
achievement among the students of Class VI. The study
focused on mathematics instruction and achievement and
compared two groups of students from two Class VI classes at
PS X, a Government aided School in Kolkata. Both groups had
desks arranged in cluster seating with 6-7 students in each
group. Both groups were instructed with identical math
lessons, and had identical resources and assessment. One
group experienced a seating change from cluster seating to
paired columns for a five week period for 40 minutes per day
during math instruction.
The seating arrangement in the
second class remained unchanged during math instruction.
Post-intervention data revealed that a change from cluster
seating to paired columns improved overall test scores.

 1. Introduction
Seating arrangement in the classroom has been a topic of
debate since the early 1900’s. Over the years, popularity has
moved from single row or column seating to the modern day
cluster seating, a model to encourage cooperative learning.
Many other models have been attempted, but row and column
seating, and cluster seating have received the most attention.
When cooperative learning began to gain popularity, teachers
made the move towards cluster seating which is the most
popular form of seating arrangement in the classroom today.
Yet the question still remains, what is the most effective
seating arrangement for the secondary school classroom
setting? Is there one particular model that should be used
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100% of the school day, or should the lesson dictate the seating
arrangement?
1.1 Statement of the Problem
Most schools have adopted cluster seating for all
classrooms, 100% of the school day. The purpose of the
seating arrangement is to endorse cooperative learning, a form
of learning best supported by cluster seating. However,
students are prone to go off-task when sitting in a cluster
seating arrangement during independent practice due to the
distractions and proximity of their peers. Independent math
practice at PS X is complicated by off-task behavior and would
benefit from a less distracting seating arrangement, such as
paired columns.
1.2 Review of Related Literature
When analyzing the history of school-based education there
have been numerous theories on how to enhance student
learning through classroom seating arrangement. Endless
studies have supported a variety of theories of how to best
arrange a classroom. In 1975, Proshansky and Wolfe (1974)
assessed the concept of open school-space schools versus open
education schools and argued that Physical and spatial factors
play a pragmatic role in the learning situation… Effective
arrangement and management of space can facilitate the
learning process, while the unplanned, ineffective use of space
can result in unforeseen and unexpected interference, and
possibly even serve to instigate interpersonal conflicts. (p. 559)
Bonus and Riordan state that the main cause of off-task
behavior in a classroom setting is due to the seating
arrangement, and argue that “teachers should adjust their seats
according to a specific activity” (Bonus & Riordon, 1998, p.
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25). Frank Susi (1989) argues that, “the physical environment
must be planned to address both education and behavioral
priorities;” he writes that “classrooms are behavior settings that
can be manipulated as positive, neutral, or negative influences
on both instructional events and student conduct” (p. 37). Jan
Richards writes on the topic of student engagement and stresses
that teachers need to carefully consider desk placement noting
that, “having one’s back to the instructor can be another
invitation to distraction” (Richards, 2006, p. 93). Carol
Weinstein has done research in open classrooms on modifying
student behavior through classroom design. She writes that, “It
is essential for teachers to examine both the practical and
symbolic ramifications of their designs to ensure that the
setting and the curriculum are as compatible as possible”
(Weinstein, 1977, p. 260). In support of Weinstein are Jeffrey
Lackney and Paul Jacobs (2002) who stress that teachers are
“placemakers” who are responsible to create effective teaching
and learning spaces. Lackney and Jacobs argue that “some
teachers lack adequate knowledge about effectively creating
and managing classroom space to support their instructional
efforts (Lackney & Jacobs, 2002, p. 1). Lackney and Jacobs
report that, “of the various physical dimensions that have been
researched, classroom furnishings arrangement appears to be
the most salient dimension for supporting curricular objectives
efforts (Lackney & Jacobs, 2002, p. 2). Associate professor Kit
Gerken studied the effects of seating arrangement on
elementary school students in 294 regular Cedar Rapids
classrooms and concluded that a good teacher realizes that
different lessons call for different seating arrangements and that
teachers should be flexible in their room arrangement
(Florman, 2003, p. 1).
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Prior to the 1970’s, seating students in rows was more popular
than using cluster seating. Raymond Callahan wrote on the
topic of the techniques of industrial management in the school
systems which started in the early 1900’s; his review of the
adoption of business models in the classroom revealed the
beginning of row seating and an era which he refers to as a
‘cult of efficiency’ in the education system (Callahan, 1962).
The research shows that educators believed that row and
column seating was ideal for reducing off task behavior and
improving concentration. Mele Koneya conducted a study
evaluating the link between seating proximity and verbal
interaction and determined that, “location is a very likely
determinant of an individual’s interaction rate” (Koneya, 1976,
p.266). Carol S. Weinstein completed a review of research in
1976 assessing research done on the impact of classroom
environments on student behavior and academic achievement.
Weinstein also noted that proximics play a role in student
behavior and concentration, and focused on the ‘action zone,’
an area in the front of the classroom where students are more
engaged (Weinstein, 1979, p. 580). Ridling compared ushaped, row, and herringbone seating arrangements, and states
that all but row seating facilitates teacher to student, and
student to student interaction. Ridling goes on to note that the
study results “suggest that seating arrangement influences
participation, thinking, and appropriate comments, which in
turn can have a positive effect on learning” (Ridling, 1994,
p.10). In 1976, Silverstein and Stang looked at a series of
laboratory studies that tracked the verbal interaction rates of
individuals in randomly assigned seating. It was concluded
that “subjects facing the most other subjects tend to have the
highest interaction rates” (Silverstein & Stang, 1976, p. 166).
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Silverstein and Stang (1976) further noted that individuals
seated across from one another have better visual contact than
those seated next to one another which contributes to verbal
interaction. Wannarka and Ruhl reviewed a series of eight
studies on row, group, and semi-circle seating arrangements,
and found evidence that when students are completing
individual tasks, seating them in rows leads to more appropriate
behavior and less disruption (Wannarka & Ruhl, 2008, p. 89).
On-task student behavior is often evaluated by educators and
researchers. Recently, favor has been returning to support row
seating during certain classroom activities such as independent
work. Hastings and Schwieso examined the relationship
between classroom seating arrangements and different
academic tasks and discovered that while cluster seating is
often utilized, student work is typically individual (Hastings &
Schwieso, 1995, p. 280).
Student perception of the classroom environment is also an
area that has been studied. McCorskey and McVetta (1978)
argue that “effective communication in the classroom is
essential to the success of both the student and the teacher” (p.
99). McCorskey and McVetta (1978) note that the original
purpose of row seating was to use the natural lighting from the
windows as best as possible before electricity was readily
available. McCorskey and McVetta conducted a study of 972
college level students and concluded that when given a choice,
students preferred the more “interaction-restricting” row
seating for their required courses (McCorskey & McVetta,
1978). Teresa Strong-Wilson and Julia Ellis have reviewed
educational literature around the Reggio Emilia approach to
education which focuses on the visual layout of a classroom,
and proposes that classroom environment is as much of an
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educator as the teacher (Strong-Wilson & Ellis, 2007, p.45).
Seating design as a factor of a students’ “immediate
environment” is one of the student preferences that is evaluated
by the Dunn and Dunn learning styles model. The Dunn and
Dunn model also looks at sociological factors such as student
preference for learning alone, versus with a partner or small
group. Teresa Dybvig is a supporter of the Dunn and Dunn
model of learning styles and has incorporated it into her
teaching since 1998 (Church, 2004, p. 1). Kit Gerken’s
aforementioned research found that many of the surveyed
elementary students, selected row seating as “optimal for
learning because those arrangements were perceived to reduce
distractions and provide a clearer view of teachers (Florman,
2003, p. 1). Burke and Burke-Samide look at the Dunn and
Dunn learning styles from within the New York City
Department of Education and also cite the validity of a
classroom learning environment having a direct correlation to
student achievement (Burke & Burke-Samide, 2004, p.238).
In the 1975 NASSP Bulletin, Rita and Kenneth Dunn write that
children are often forced to adapt their learning style, however
when a student learns in a way that is natural to them, “the
outcomes usually are increased academic achievement,
improved self-esteem, a liking for learning, improved basic
skills, stimulated creativity, and gradually increasing learnerindependence” (Dunn & Dunn, 1975, p. 38). Rita Dunn herself
notes that, “three-fifths of learning style is biologically
imposed… thus, those students with strong preferences for
specific learning style conditions/ environments/ approaches
cannot flex” (Dunn, 1990, p. 15-16).
Cluster seating is a classroom seating arrangement which
has gained support by many educators. In an extensive study
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during 2001, teachers reported their seating designs and their
reasons for arranging their classrooms in a particular way. The
majority of teachers polled preferred cluster seating noting that
it promotes cooperative learning (Patton, Snell, Knight, &
Gerken, 2001, p.5). A further argument for cluster seating is
that it promotes “innovation” (Raviv, Raviv & Reisel, 1990,
p.151). Everett W. Bovard Jr. researched college level seating
arrangements and noted a link between group seating and the
students’ feelings toward one another. Bovard pointed out that
the grouped seating lead to increased interaction and liking of
one another (Bovard, 1951, p. 217).
1.3 Statement of the Hypothesis
HR1: Changing the seating arrangement from cluster
seating to paired columns over a five week period will increase
the on-task behavior of 24 Class VI students at PS X during
math class, and lead to increased scores on math assessments.

 2. Method
2.1 Participants
The researcher selected two Class VI classrooms (Class A
and Class B) from PS X to conduct the action research. PS X
is Government of West Bengal aided school in Kolkata. Both
classrooms began with 24 students, 23 of whom were
attempting to complete the grade for the first time. Each
classroom had one student who was repeating Class VI for a
second time. Each classroom was arranged in a cluster seating
formation of 4 groups of 6-7 students, 100% of the school day.
Only Class A experienced the intervention.
The independent variable utilized was a change in seating
arrangement for Class A from cluster seating, to paired
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columns, for one hour per day during math instruction. The
seating arrangement in Class B remained unchanged during
math instruction.
2.2 Instruments
The action research took place from January 2013 to
February, 2013. The intervention occurred over a four week
period from January 2013 to February, 2013. The test scores
from Class A and B covering the first eleven math units prior to
the action research were analyzed. The test scores from Class
A and B covering the three math units during the five week
intervention with Class A were analyzed. Both classrooms
used identical lesson plans, work sheets, and unit tests.
The researcher created and used two different surveys. The
initial survey was entitled “Appendix A,” for Class A and,
“Appendix B,” for Class B to ensure that the data from each
class remained separate. Appendix A and B were scored on a
Likert scale (1-4) and assessed how the students felt about math
and their seating arrangement.
The second survey, “Appendix C,” was completed by all
students in Class A. Appendix C was scored on a Likert scale
(1-4) and assessed how the students felt about math and their
new seating arrangement. Some questions were repeated to test
the validity of student responses.
2.3 Experimental Design
The research design model used was quasi experimental
and employed the non-equivalent control group research design
model. Two non-random research groups were assessed: the
designated treatment group (X1), and the control group (X2).
Both groups were pre-tested (O), exposed to treatment (X), and
post-tested (O). The symbolic design is as follows:
O X1 O, O X2 O
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The threats to internal validity were history, maturation,
testing, instrumentation, selection, mortality and selectionmaturation interaction. History was a valid threat to internal
validity as many factors beyond teacher control, such as student
absences, weather conditions, classroom disruptions, and
factors outside of the school setting such as family conflicts,
could have affected the data.
Maturation was also a valid threat to internal validity as the
developmental levels of the students could have affected the
data the researcher used from September 2009, to March 2010.
When the students began Class VI they were still at a
development level that made it difficult to stay seated and
focused on a lesson for one hour (the length of a math lesson at
PS X). By January of 2013, which is when the seating
arrangements in Class A were altered, the majority of the
students were able to focus for the duration of the math lesson.
This change however, would be across both classes, so Class B
should have the same maturation rate. Thus if maturity leads to
increased test scores, both classes should see similar increases.
Testing is yet another threat to internal validity. The students
are given a unit test approximately every 7 school days
throughout the year. The format of the test does not vary. All
unit tests are graded out of 15 points. The first ten questions
are worth one point each and are multiple choice. The eleventh
question is a word problem worth two points, and the twelfth
question is a two-part word problem worth three points. The
class averages throughout the year will be evaluated from the
initial test through to the last test given at the culmination of
the action research. The unchanging format of the test could
pose a threat to validity. The students may improve their
grades simply by becoming familiar with the multiple choice
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format, and focusing their energy on the problems which they
know are worth the most points.
Instrumentation is also a threat to internal validity. The
unit tests were from an established math program and were
identical for both Class A and Class B; therefore, the tests
should have yielded valid results. However, there could be
threats to the validity of the student surveys on three levels.
Firstly, the researcher created the student surveys and they had
not been previously used or tested. Secondly, the students are
young and may not have fully understood certain survey
questions, or may have given untrue answers due to the fear
that their responses would be viewed negatively by the teacher.
Thirdly, the teachers from Class A and Class B may have
presented the survey questions in a different tone which could
have effected how the students answered the questions.
Mortality is yet another threat to internal validity. One
student transferred out of Class A, and two students transferred
in during the course of the data collection. Also, one new
student transferred into Class B shortly after the data collection
had begun.
Selection-maturation interaction is the final threat to
internal validity. The students in Class A and Class B vary in
age and gender.
There are several potential threats to external validity which
the researcher must take into account. The potential external
threats to validity are ecological validity, generalizable
conditions, pre-test treatment, selection-treatment interaction,
specificity of variables, and multiple treatments.
Ecological validity could be a threat to external validity as
academic performance can be affected by a number of personal
issues. If all internal validity factors could be controlled, such
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as an experiment in a laboratory setting, this would not be a
factor.
Generalizable conditions are a valid threat as the same
model in a different setting could deliver different results as the
teaching style, or learning style (of the students), could affect
the outcome.
Pre-test treatment is yet another threat to external validity.
The students completed multiple pre-tests prior to the change in
seating arrangement. The students completed multiple tests
during the altered seating arrangement. The pre-testing prior to
the treatment may have affected the students’ scores on
assessments. The correlation then between improved scores
may be linked to the pre-testing more than the change in
seating arrangement.
Selection-treatment interaction is a threat to external
validity because Class A was chosen specifically as the
researcher is teaching Class A. Class B was chosen as it is the
only other sixth grade class within PS X. As the participants
were not randomly selected from the population, this could be a
threat to the generalizability of the data.
Specificity of variables is also a threat to external validity.
While both teachers in Class A and Class B taught from a
scripted math program and used the same resources, the
teaching style and tone may vary between the two teachers.
The final threat to external validity is multiple treatments. The
students moved their desks into a paired columns formation for
four weeks. The effectiveness of the model could have been
affected over time.
2.4 Procedure
The action researcher questioned the correlation between
seating arrangement and academic achievement in the
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classroom. The researcher examined two Class VI classrooms
from a Government aided school in Kolkata. Both classes used
a cluster seating arrangement model with 6-7 students per
cluster seated facing each other 100% of the school day.
The researcher used the quasi-experimental design using the
nonequivalent control group design model. All students were
instructed and assessed using the same methodology for Class
VI students. Both classes were instructed using the same
lesson plans and resources.
The researcher collected data from September 2009 to the
end of January, 2010 for the pre-test data. Prior to the
intervention, Class A completed the “Appendix A” survey
answering questions based around their perceptions of seating
arrangement and ability levels in mathematics. Prior to the
intervention, Class B completed the “Appendix B” survey
answering the same questions.
In February of 2010 an intervention was introduced to
Class A for five weeks when the researcher changed the class’s
seating arrangement to paired columns during math instruction
for one hour per day. The intervention continued for five
school weeks and concluded in March, 2010. Class A
completed a second student survey at the end of the action
research entitled, “Appendix C,” which re-evaluated their
perceptions of math as well as their feelings about sitting in
paired columns.
The class averages from the math unit tests were gathered
from Class A and Class B for the entire school year prior to and
including the intervention period.
The class averages
comparing Class A and Class B, both before and during the
change in seating, were analyzed.
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 3. Results
Students were instructed and assessed. Both classes were
instructed using the same lesson plans and resources. Both
classes were assessed using the enVision unit tests at the end of
each unit. When analyzing the survey data, the researcher
determined that there is no conscious correlation between
student perception of feeling distracted while sitting is cluster
seating, and test performance.
The class averages for each unit test were compared for
units one through eleven which were completed prior to the
intervention. The scores fluctuated but when the overall
averages of both classes were compared, Class B performed
1% higher on math assessments prior to the intervention.
Table 1: Class A & B Test Averages Prior to Intervention
TEST

CLASS-A

CLASS-B

Unit Test 1

88

83

Unit Test 2

94

86

Unit Test 3

76

71

Unit Test 4

88

91

Unit Test 5

86

89

Unit Test 6

91

94

Unit Test 7

77

92

Unit Test 8

87

90

Unit Test 9

80

85

Unit Test 10

80

76

Unit Test 11

90

87

Average of 11 Tests

85%

86%
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Figure 1: Math unit tests prior to intervention; the left bars
indicate Class A whereas the right bars are for Class B
For five weeks Class A experienced an intervention in the
form of a seating change from cluster seating of six to seven
students per group, to paired columns. Class B remained
unchanged with students remaining in cluster seating. The
intervention took place during enVision math units twelve
through fourteen. The data shows that during the intervention
period, Class A performed 1.0% higher on average than Class
B as compared to previously performing 1% below Class B.
Table 2: Units During Action Research Intervention
TEST
Unit 12 Test
Unit 13 Test

CLASS-A
83
81

CLASS-B
90
73

Unit 14 Test
Average of 3 tests

76
80%

74
79.0%
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Figure 2: Math unit tests during intervention; the left bars
indicate Class A whereas the right bars are for Class B
The students in Class A completed a survey on attitudes
towards math and seating. The researcher analyzed the
correlation between student perception of feeling distracted
while seated in cluster grouping and test scores using the Class
A data. The survey statement was, “I get distracted by the
people near me during math class.” The students responded by
selecting a number from one through four on a Likert scale as
follows:
1
Strongly
Agree

2

3

Agree

Disagree
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Table 3: Class A Pre-Test Correlation
STUDENT

LIKERT SCORE

1

3

CUMMULATIVE
TEST AVERAGE
92

2

2

88

3

1

74

4

1

85

5

4

90

6

2

94

7

2

92

8

2

85

9

1

74

10

3

86

11

1

85

12

2

87

13

3

95

14

2

81

15

1

78

16

4

98

17

3

93

18

4

82

19

2

86

20

1

70

21

1

86

22

1

75

23

1

90

24

4

87

25

2

87

341

Leading Action Research in Teacher Education

Correlation of Students Distracted by Cluster
Seating to Test Scores

Student Test Average

120
100
80
60
40
20
0
0

1

2

3

4

5

Likert Survey Scale Rating

Figure 3: Correlation between students in Class A feeling
distracted during math Class and low test scores prior to
intervention. Low correlation is revealed by an rxy of +0.57.
The students in Class B completed a survey on attitudes
towards math and seating. The researcher analyzed the
correlation between student perception of feeling distracted
while seated in cluster grouping and test scores using the Class
B data. The survey statement was, “I get distracted by the
people near me during math class.” The students responded by
selecting a number from one through four on a Likert scale as
follows:
1
Strongly
Agree

2

3

Agree

Disagree

342

4
Strongly
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Table 4: Class B Pre-Test Correlation
STUDENT

LIKERT SCORE

CUMMULATIVE
TEST AVERAGE

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

1
1
4
1
4
1
1
2
3
3
3
1
1
3
1
4
1
1
3
3
4
1
2
4

90
88
89
80
83
84
81
93
96
98
94
80
96
84
70
73
88
94
93
88
68
93
64
87
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Corre lation of Stude nts Dis tracte d By Clus te r
Se ating to Te s t Score s

120

Student Test Average

100
80
60
40
20
0
0

1

2

3

4

5

Lik e rt Surve y Scale Rating

Figure 4: Correlation between students in Class B feeling
distracted during math Class and low test scores prior to
intervention. No correlation was revealed by an rxy of -0.07.
The students in Class A completed a post test survey on
attitudes towards math and seating. The researcher analyzed
the correlation between student perception of being able to
focus and complete their work while sitting in paired columns,
and their test average for unit tests 12-14 given during the
intervention. The survey statement was, “I can get my work
done during math class when I sit in rows.” The students
responded by selecting a number from one through four on a
Likert scale as follows:
1
Strongly
Agree

2

3

4

Agree

Disagree

Strongly
Disagree
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Table 5: Class A Post-Test Correlation
STUDENT

LIKERT SCORE

CUMMULATIVE
TEST AVERAGE

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

4
1
1
1
1
2
3
3
2
1
4
1
1
4
4
1
1
1
4
1
1
1
2
2

89
80
80
82
82
89
82
71
64
78
77
96
91
82
69
89
87
78
78
58
87
40
93
89
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Post Test Correlation Between Student Perception of Lack
of Distraction in Paired Columns and Test Average

Test Average During
Intervention

120
100
80
60
40
20
0
0

1

2

3

4

5

Likert Rating

Figure 5: Correlation between students in Class A feeling able
to focus and complete their work and improved test scores. No
correlation as revealed by an rxy of -0.03.
The researcher analyzed the pre-test and post-test data for Class
A and Class B. The pre-test standard deviation for Class A was
6.0. For Class B the pre-test standard deviation was 7.0. The
data for the post-test revealed a standard deviation for Class A
of 3.6. Class B did not experience an intervention and had a
post-test standard deviation of 9.5.
Table 6: Analysis of the pre-test and post-test data for Class A
and Class B
Class A Prior to Intervention
Mean

Median

85

87

Mode Standard
Deviation
88
5.996969

346

Variance
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Class B Prior to Intervention
Mean

Median

86

87

Mode Standard
Deviation
n/a
6.968761

Variance
48.56363636

Class A During Intervention
Mean

Median

80

81

Mode Standard
Deviation
n/a
3.605551

Variance
13

Class B During Intervention
Mean

Median

79

74

Mode Standard
Deviation
n/a
9.539392

Variance
91

 4. Discussion
For decades the most effective model for classroom seating
arrangement has been up for debate. Numerous theories have
been researched, implemented, debunked, and reinstated.
Some theorists report that seating arrangement should not be
fixed but remain fluid and be dictated by the lesson (Bonus &
Riordan, 1998; Florman, 2003). In general, most theorists link
the model of classroom seating arrangement with the power to
either enhance, or impair a child’s ability to remain attentive,
work productively, and learn (Bonus & Riordan, 1998; Burke
& Burke-Samide, 2004; Koneya, 1976; Lackney & Jacobs,
2002; McCorskey & McVetta, 1978; Proshansky & Wolfe,
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1974; Richards, 2006; Strong-Wilson & Ellis, 2007; Susi,
1989; Weinstein, 1979).
The researcher’s findings were consistent with the
aforementioned theorists’ findings that seating arrangement can
affect student focus and achievement. Prior to the intervention,
Class A and B completed 06 unit tests from January, 2013, to
February 2013. Both classes were taught using identical lesson
plans and resources, and both classes took identical, un-timed
unit tests. The class average for Class A for all 11 unit tests
was 85%. The class average for Class B for all 11 unit tests
was 86% proving that with identical seating arrangements,
lessons, resources, and assessments, Class B performed 1%
higher than Class A. Unit tests 12-14 which were implemented
during the intervention. The intervention with Class A showed
a shift in performance in Class A’s favor after Class A’s
seating change.
The researcher changed the seating arrangement of Class A
from cluster seating to paired columns for enVision math units
12-14. Class B retained their cluster seating model. The Class
average for Class A for all 3 unit tests conducted during the
intervention was 80%. The Class average for Class B for all 3
unit tests during the intervention was 79% showing that with
different seating arrangements but identical lessons, resources,
and assessments, Class A performed 1% higher than Class B.
Prior to the intervention, Class A had previously performed 1%
lower than Class B when seated in cluster seating.
The researcher looked for correlations between student
perception of distraction during math class when seated in
cluster seating as compared to test scores prior to the
intervention.
Class A’s pre-test correlation shows no

348

Worked Example and Problems

correlation with an rxy of +0.57. Class B’s pre-test correlation
also showed no correlation with an rxy of -0.07.
The researcher also looked for post-test correlations
between student perception of being able to focus and complete
independent work in math class with student test scores. This
correlation was done with Class A’s results. The results
showed no correlation with an rxy of -0.03.

 5. Implications
Since the early 1900’s the techniques of industrial
management in schools, often referred to as the ‘cult of
efficiency’ in the education system, has led to seating students
in rows as a means of reducing off task behavior and improving
concentration (Callahan, 1962). In more recent years the idea
of cooperative learning, a model which encourages student
interaction through cluster seating, has gained popularity
(Bovard, 1951; O’Hare, 1998; Patton, Snell, Knight, & Gerken,
2001; Raviv, Raviv & Reisel, 1990).
The researcher is not proposing that one particular seating
model is effective 100% of the school day. Despite the
research supporting row and column seating, the researcher was
reluctant to adopt such a restrictive seating model that would
restrict student interaction during math class. The adoption of
paired columns was meant to support student interaction of a
‘turn-and-talk’ in pairs during the guided and group practice
segments which often include student-to-student discussion,
and math exploration with models and hand held
manipulatives. The goal of paired columns was for the
students to be able to easily see the board during guided
practice and to try the independent practice Class of each
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lesson without the distraction caused by sitting with 5-6 other
students.
The research implies that the seating change from cluster
seating to paired columns had a positive affect on student focus
during math class which resulted in Class A out-performing
Class B on math assessments. The lack of correlation between
student perception of ability to focus during math and test
scores could be flawed for a number of reasons. The students
completing the surveys range in age from 7-8 years of age. The
students may not have fully understood the statements on the
survey, or have filled out their survey inaccurately in fear that
their real perceptions would be negatively viewed by their
teacher.
The data supports the researcher’s theory that a change in
the current seating model used as PS X would be beneficial.
The researcher does not conclude that a change to paired
columns 100% of the school day would be beneficial but rather
that the classroom lesson/activity should dictate the seating
arrangement. The seating arrangement should remain flexible.
For example, cooperative learning activities such as science
experiments at PS X would best be supported by cluster
seating, while a paired column seating arrangement would be
more conducive to math instruction at PS X which begins with
paired student interaction followed by independent practice.
While the researcher looked at data over a six week period,
from January 2013, to February 2013, more research is needed
to gain conclusive results. A long-term study following the
students for two or more school years and a larger sample size
involving multiple schools would offer more conclusive data.
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Appendices
Appendix A – Head of the Institution & Parent Consent Forms
Appendix B
Student Survey on Seating and Math
Class: _____________________

Date: _______________

Directions: Please write the number on the line that matches
how you feel about the statement.
1
Strongly
Agree

2
Agree

3
Disagree

4
Strongly
Disagree

1. I like math.

___________

2. I like sitting near other people.

___________

3. I am good at math.

___________

4. I can get my work done during
math class.

___________

5. I think that math is hard.

___________

6. I like sitting near other people
while I work.

___________
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7. I get distracted by the people near
me during math class.

___________

8. The people near me distract me
from my work.

___________

9. I can work independently
during math class.

___________

10. I can’t get my work done during
math class.

___________

Appendix C
Appendix C:
Student Survey on Seating and Math
Class: ______________________ Date: _______________

Directions: Please write the number on the line that matches
how you feel about the statement.
1
Strongly
Agree

1.

2
Agree

3
Disagree

I like math.

4
Strongly
Disagree

___________
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2. I like sitting near other people.

___________

3. I am good at math.

___________

4. I can get my work done during
math class.

___________

5. I think that math is hard.

___________

6. I like sitting near other people
while I work.

___________

7. I get distracted by the people near
8. me during math class.

___________

9. The people near me distract me
from my work.

___________

10. I can work independently during
math class.

___________

11. I can’t get my work done during
math class.

___________

Appendix D
Student Survey on Seating and Math

Class: ______________________
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Date: ________________
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Directions: Please write the number on the line that matches
how you feel about the statement.
1
Strongly
Agree

1.

2
Agree

3
Disagree

I like math.

4
Strongly
Disagree

___________

2. I like sitting in rows.

.

3. I am good at math.

___________
___________

4. I can get my work done during math
class when I sit in rows.

___________

5. I think that math is hard.

___________

6. I like sitting in rows better than groups. ___________
7. I get distracted by the people near me
during math class.

___________

8. The people near me distract me
from my work.

___________

9. I can work independently during
10. math class when I sit in rows.

___________

11. I like sitting in groups better
than rows.

___________
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6.8 A Comparative Study of the
Effectiveness of Inquiry-based versus
Direct Instruction in the Academic
Achievement in Science
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Abstract (To be written by the Action Researcher)

 1. Introduction
Science education encompasses a significant part of a
child’s formal and informal education. In order to solve
everyday problems, children consciously or unconsciously
engage in scientific thinking and analysis of situations. This
scientific approach to solving everyday problems needs to be
encouraged and developed in a formal educational setting
where teachers continuously change and organize curriculum
and instruction to meet the needs of their children (Poon, Tan
& Tan, 2009). The best environment that fosters and develops
structured scientific analytical thinking is the school, where the
child spends the major section of his/her day when he/she is
away from home. It is within the school environment that
formal learning takes place.
The training of the teacher in the use of the most effective
methods of teaching is therefore the first and foremost
important goal preceding the child’s education, especially since
it has been established that teachers go on to teach science in
the same way that they have been taught (Marshall & Dorward,
2000). There are two familiar methods of teaching science in
the classrooms of secondary schools: the inquiry and the direct
instruction methods of teaching. In the inquiry method of
teaching the teachers follow the general principle of providing
materials and setting the environment for the children to
experiment, discover, ask questions and give answers and also
receive positive feedback from the teacher. On the other hand
in the direct teaching of the science lesson, the teachers provide
the materials, give instructions pertaining to any experiments to
be conducted, guide the experiments, ask leading questions and
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also give out relevant facts for the topic to be discussed. The
use of each of these methods for teaching – almost independent
of the other – has intrigued us to the point where we have
decided to conduct an investigation into the effect of teaching
science to children at the secondary level, using a curriculum
that merges both the inquiry and direct instruction methods.
1.1 Statement of the Problem
There exists research done by professional educators and
theorists who posit statements and provide evidence in support
of both the inquiry method and direct instruction method of
teaching science.
In the inquiry method of teaching science at the
secondary level, the general principle involves providing
materials and setting the environment for the children to
perform experiment, discover, ask questions and give answers
and also receive positive feedback from the teacher. On the
other hand the method of direct teaching is practiced in many
public schools at the secondary level involves giving
instructions pertaining to any experiment to be conducted,
guiding the experiments, asking leading questions and also
giving out relevant facts for the topic to be discussed. The use
of each of these methods for teaching – almost independent of
the other – has intrigued us to the point where we have decided
to conduct an investigation into the effect of teaching science to
children at the secondary level, using a curriculum that merges
both the inquiry and direct instruction methods. In this regard
we have turned our focus on Government aided Private School
X.
Private school X, located in Kolkata, has been
implementing the direct method of teaching science for years.
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This method has not resulted in significant improvement in the
children’s Terminal Examination science test scores. It was
noted that the children also become teacher dependent. We
strongly feel that merging an inquiry-based curriculum with the
direct instruction strategy should help to improve the student’s
performance and foster an independent learning style.
1.2 Review of Literature
Advantages of Inquiry-based Teaching: Many of the
researchers see benefits of using inquiry-based method of
teaching. Moreover, the curriculum and instructions should be
changed to include more hands-on activities to promote
inquiry-based teaching (Poon, Tan & Tan, 2009). Students
learn best when they take an active role and practice what they
have learned (Smart & Csapo, 2007). It’s very important that in
order to facilitate inquiry-based learning, the teacher make
simple changes and organize the classroom in a way so she
could manage transition and gain attention as the children use
hands-on investigative activities, use of science journals, use of
group-based activities, and guided students to reflect on their
learning process. It is also very important that teachers have the
knowledge of how to provide and sustain enquiry-based
learning environment.
Some researchers also suggest that before teaching, the preservice teachers should be exposed to inquiry-based method at
college level. It is suggested that the pre-service teachers who
are taught using inquiry-based method are more likely to
develop hands-on activities for their science classroom
(Hohloch, Grove & Bretz, 2007). Teachers who are exposed to
inquiry-based learning are more likely to link science
experiments to everyday life.
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Theorists such as John Dewey believed that inquiry-based
scientific approach could improve education. Dewey advocated
that teachers should always let children use their natural
activity and curiosity when learning about a new concept
(Vandervoort, 1983; Dewey, 2008). Dewey also believed that
the child should be given an opportunity where he/she can
follow their interest. Some researchers believe that science
should be introduced to a child as an integral part of life and
not an isolated problem. They make this claim based on
Dewey’s approach to the teaching process which requires
taking into consideration the psychological needs of the child
rather than introducing science as a logical coherent subject
(Eshach, 1997; Henderson & David, 2007). The teacher can
create the learning environment to motivate the child. The
teacher can bring the real life experience to the class which can
provide a rich learning environment. Students also get more
involved in higher order thinking when they see teacher as the
model (Wrenn & Wrenn, 2009).
Piaget, another theorist believes that as the child grows and
his brain experiences intellectual development and he/she starts
to construct mental structures through his interaction with the
environment which would weigh heavily upon the technique of
discovery (Lawson, & Renner, 1975). An inquiry based
curriculum would facilitate this type of discovery. It involves
three basic components: exploration, invention, and discovery.
It is a learning cycle in which students move from one phase to
the next as they learn and developmental structures through
their interaction with the environment (Lawson, & Renner,
1975).
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Disadvantages of Inquiry-based Teaching: There are some
disadvantages associated with the use of the inquiry method of
instruction used in isolation. It has been established that in an
inquiry based classroom the teacher’s role is mainly that of a
facilitator. Many of them experience interactional difficulty
with their students. Teachers also face lots of difficulties in
channeling and maintaining the interest of students as they
engage themselves in inquiry activities and try to derive
appropriate conclusions about nature (Bencze, 2009).
A major part of inquiry method of instruction involves
allowing the student to make scientific discoveries. However,
science being a vast accumulation of discoveries must be
transmitted through books, charts, tables etc. Therefore, a great
deal of science content must be taught and education cannot
possibly fulfill its obligation by simply arranging for
rediscovery (Skinner, 1987).
An important aspect of the inquiry learning environment is
to provide the child with the opportunity of working alone and
making choices regarding what he is interested learning about.
In this case, the children work independent of the teacher who
supervised and observes. However, Vygotsky believe that the
teaching/learning process cannot occur in isolation. The child
always needs the support of an adult (Beliavsky, 2006).
Many secondary school teachers support the inquiry based
learning. However, the ones who were taught using the direct
instruction method tend to use this method because they do not
feel confident using the inquiry based teaching strategy. Most
teachers tend to teach how they were taught (Qablan, Al-Ruz,
Theodora & Al-Momani, 2009; Wang, & Wen, 2010).
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Advantages of the Use of the Direct Instruction Method:
There are some advantages of direct instruction method. Many
teachers prefer to use direct instruction method because it is
structured and can be assessed with validity. Many researchers
advocate direct instructions so children can have planned
experience in science rather than incidental experiences as with
inquiry method (Mason, 1963). Teachers prefer to use direct
instructions because this is the most organized way of teaching
(Qablan, et al, 2009). Teachers find it hard to keep students
motivating as they are left by themselves to acquire knowledge
through inquiry-based learning (Bencze, 2009). It is easier for
teachers to assist students with a step by step guide to acquire
content rather than letting them do the activity on their own and
get confused. Since it is teacher centered there are no
confusions for students as to consider which activity is
important to acquire content knowledge. Teachers also have
more control as to the flow of the lesson. They can rearrange
the activities and decide when they should move on to teach the
next topic. Children receive more guidance as teachers make
sure that students have understood the step before moving on to
the next (Skinner, 1987).
It is also considered the best teaching method for learning
content and new skills. Robertson made a very important point
in his article that not every science topic can be taught using
the inquiry method (Robertson, 2007). There are some subjects
such as astronomy and other natural sciences that can only be
taught with charts and visual graphs. Moreover, it is the best
teaching method since it is accepted and promoted in many
cultures and languages. Students with different cultural
background cannot easily adjust with inquiry-based method as
their home environment doesn’t promote questioning and
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inquiry. So, the best method of teaching is to relate science to
the student’s cultures and languages (Lee, 2002). Students can
only achieve self concept when they are taught in a way that is
acceptable in their culture which in many cases is the direct
instructions.
Disadvantages of the Use of the Direct Instruction Method:
It is possible for students to forget facts given as rote
memorization which is sometimes used as method of imparting
information. Dewey was disturbed to see rote memorization
and mechanical routine practices in science classroom. This
method of imparting information can be done when using the
direct instruction method of teaching. The danger with this
practice is that there is no foundation of knowledge built which
the child can draw from in the event that he/she forgets the
memorized knowledge. Their process skills and abilities to
make judgment would not have been significantly developed
(Wang & Wen, 2010; Vandervoort, 1983).
With direct instruction, the teacher poses the problem and
then solves it without giving the child an opportunity to
discover. Therefore the child is not given an opportunity to use
the necessary process skills. Many teachers are under the false
impression that slow learners learn best when the method of
direct instruction is used. However, researchers have found that
the best method for obtaining satisfactory results is through
discovery learning (Ray, 1961).
In order to effectively teach science using the direction
instruction method, teachers should always have a working
knowledge pertaining to current scientific content. However,
teachers who do not possess a major understanding of scientific
principles can find it difficult to teach using the direct method
of instruction. This method clearly does not foster the
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development of a scientific attitude. It is therefore advisable
that the use of the inquiry method instead of the direct
instruction method in the
elementary school should be
emphasized (Chiapetta & Collette, 1973).
Advantages of both Inquiry-based and Direct Instruction
Method: Based on a research it has been established that using
inquiry activities as a supplement to a curriculum based on a
traditional lecture method the improvement to students
achievement could be greatly enhanced (Marshal & Dorward,
2000). Dewey believes that the child can learn best through
inquiry-based teaching where he/she can follow his/her own
interest. However, Vygotsky believed that the teacher can set
the stage but he/she should also have the greater control as to
what and how the activities should be done (Glassman, 2001).
It has been noted that teachers can use several methods of
teaching science. The use of the inquiry method can provide
students with ‘hands on experience’ and to give students
adequate content information, the teacher can replace inquiry
learning with direct instruction (Robertson, 2007). Some
teachers question past method of using memorization. It is
generally felt that when individuals forget memorized
knowledge there is no critical thinking skill from which they
can use to resolve problems. It is therefore felt that in addition
to content knowledge which is taught through direct instruction
teachers should help students to develop process skill which is
gained by learning through inquiry activities (Wang & Wen,
2010).
Improvement in critical thinking can occur as a result of
three instructional variables which are student discussion,
explicit emphasis on problem-solving procedures, and an
explicit emphasis on methods to encourage critical thinking and
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self expression (Bangert-Drowns & Bankert, 1990). Some
researchers posit the view that using a combination of
principles of Dewey and Thorndike educators can find
similarities in the work of these theorists to build a curriculum
which utilizes inquiry and direct instructions (Soltis, 1988).
This method could then be used to enhance the academic
achievement of the child.
1.3 Statement of the Hypothesis
Over a six week period, fifteen class VIII students in a
Government aided private school X at Kolkata will receive
three different instructional approaches (direct instruction,
inquiry-based, and both methods), three times per week for
thirty minutes intervals on plant life, and the group receiving
both methods will yield the highest results as measured by the
Science Post-test.

 2. Methods
2.1 Participants
The participants were selected from class VIII students
from the private school X, which has been the workplace of the
action researcher during the Practice Teaching Period. The
students comprised of eight boys and seven girls, creating the
combined total of fifteen children. They are between the ages
of thirteen and fourteen years. Many of them originate from
different socio-economic backgrounds.
Although all of the students were born in West Bengal,
some parents or grandparents had immigrated from Bangladesh
as a result of partition of India. Many of the parents of these
students indicate that they still follow the traditions of their
country.
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The school posses an open door policy where the parents
can visit the child’s classroom at unstructured times and
participate in activities with him/her. Private school X operates
on a Day and provides services for the children from
approximately 10:45 am to 04:14 pm daily. It therefore means
that the majority of the children are at school for approximately
five hours daily.
2.2 Instruments
Parent Consent Form
Principal Consent Form
Student Survey
Science Pre-test and Science Post-test
2.3 Experimental Design
Quasi-Experimental Design: Nonequivalent Control Group
Design
The research was conducted with the use of a quasiexperimental design where there is a pretest, a treatment and a
post-test, (the new treatment being given to two of the three
groups). There is one control group; three groups are pre-tested
at the beginning of the research. Later two groups were
exposed to the treatment. After the intervention of six weeks
period, three groups were post-tested. The Symbolic Design for
this action research is: OXΌO, OXO, and OXɡO.
The possible threats to internal validity were history,
maturation, mortality, statistical regression, differential
Selection of Subjects, and selection-maturation interaction.
History was a possible threat because the school also has a
mandated fire drill policy. Fire-drill exercises are done once per
month and staff members are not forewarned. Therefore an
event as such is likely to interrupt the thoughts of children
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being tested. Maturation was another possible threat because
the children to be involved in the experiment were in the
thirteen to fourteen age groups. Some children may not be able
to sit for the length of time required to complete the test. There
may be children who may have very short attention span and
therefore may give up on completing the test prematurely.
Mortality might be a possible threat because some children
may be withdrawn during the study by their parents. Sudden
unexpected family events may also force the parents to
withdraw their children from the school. Because of the small
number of children being experimented upon, this could
significantly affect the experiment. Statistical Regression was
another possible threat because some of the children might not
like direct instruction method so they might score low on
pretest. The children who receive the treatment with both
inquiry-based teaching method and direct instruction may have
higher score on post tests. Differential Selection of Subjects
was also a possible threat because the cognitive ability of each
child in the experimental class varies. Their learning styles are
also different and this may affect the expected result of the test.
Selection-maturation interaction might be a possible threat
because children at the secondary level are steadily developing
in their cognitive abilities. Each child may conceptualize an
idea at a given pace thus at the time of the test all concepts
taught may not have been fully internalized by all.
There are a few threats to external validity as well. It is
believed that generalizable conditions, pretest-treatment,
selection-treatment interaction, experimenter effects could be
possible threats to external validity. Generalizable Conditions
could be a possible threat because there might be students who
are coming from various cultural backgrounds. Children from
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some cultures may not like to participate in activities where
they have to ask the teacher for specific information. Therefore,
this data cannot be replicated in other countries where inquiry
method of teaching is not encouraged. Pretest-treatment is a
possible threat because some of the children may not like the
direct instruction method where they have to work hard to
memorize the information. This can affect their ability to
perform positively on pretest and also during the treatment.
Selection-treatment interaction is another possible threat
because there will be children of mixed abilities in each group
which will be selected carefully by the researcher.
Experimenter effects could be another possible threat because
the groups may not respond well to the researchers. Therefore
the control group may be at an advantage because they will
have their original class teacher throughout the research. On the
other hand, some students may welcome the change in teaching
methods and may also respond positively to the researchers.
2.4 Procedure
A six week curriculum of Physical Science, was
administered to the children, three days per week for fourty
minutes intervals. The children were divided into three groups.
Group one was used as the control group and those children
were taught by their class teacher, using the original direct
instruction method. Group two was taught by the action
researcher, using the inquiry method of teaching. Group three
was also taught by the action researcher and both the inquiry
and direct instruction methods were used. At the
commencement of the research, students were given a survey
which asked questions to determine the level of parental or
adult support existing in each child’s home; the child’s
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exposure to nature and their preference of discovering things,
either by themselves or by being given the information.

 3. Results

Score Averages

Pre-test and Post-test comparison
80
60
40
20
0

Pre-test
Post-test
Group 1

Group 2

Group 3

Groups of Students

Figure 1: Comparison of Groups’ Pre-test and Post-test Scores;
Left bars indicate Pre-Test Score whereas the right bars are for
Post-test Scores.

PRE-TEST

Table 1: Pre-test Data

AVE

MAX

MIN

RANGE

Group 1

56

70

40

30

Group 2
Group 3

62
66

90
90

70
70

20
20

Table 2: Post-test Data

Group 1
Group 2
Group 3

POST-TEST

AVE

MAX

MIN

RANGE

52
70
76

80
100
90

30
70
80

50
30
10
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Analysis of Pre-test and Post -test Scores:
The groups (two and three) that were exposed to the inquiry
method and the inquiry and direct instruction used together has
seen an increase in their post test percentages. Group two has
the highest maximum score. However, group two’s range was
more than that of group three, suggesting that group three’s
scores were more homogenous and this could have been as a
result of the methods used. Even though there has been an
increase in the post test average for group two, the range has
increased. This gives rise to the notion that using the inquiry
method of teaching may not have been ideal for some children
who may have been exposed to the direct instruction method
for months. On the other hand there has been a decrease in the
post-test average of group one students. The range has also
increased. According to the pre survey done, the child with the
highest score in this group lives with an extended family and
enjoys self discovery. We cannot conclusively link her success
to these facts simply because less successful children in that
group also shared some of the same demographics.
COMPARISON OF PRE AND POST TESTS

Figure 2: Comparison of Individual Pre-test and Post-test
Scores. [Left bars indicate the Pre-Test Scores while the right
bars are for Post-Test Scores.
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Table 3: Comparative analysis of Individual Pre-test and Posttest Scores

G
R
O
U
P
1

G
R
O
U
P
2
G
R
O
U
P
3

STUDENTS

PRE-TEST

POST-TEST

% +/-

A

7

8

10%

D

5

5

0%

G

6

5

-10%

N

6

5

-10%

O

4

3

-10%

B

9

10

10%

F

5

6

10%

H

4

6

20%

J

6

6

0%

K

7

7

0%

C

9

9

0%

E

8

9

10%

I

4

5

10%

L

5

7

20%

M

7

8

10%

Analysis of Individual Scores:
The individual scores are reflected for each group. In group
one, three children scores were reduced ten percent each. In
group two, two children maintained the average while others
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improved. In group three, each child’s average showed
significant improvement except for one child whose high
scores remained the same.

 4. Discussion
The work of theorists whose contribution to research has
led the way forward in providing a clearer understanding of
issues governing various aspects of education ,has been
instrumental in shaping this action research. Those theorists,
(Erickson, Piaget, Dewy, Vigotsky, Thorndyke, Skinner and
Gardner) along with researchers, give favorable reviews for
both methods of teaching – that is the direct Instruction method
and the Inquiry method of teaching science.
It is interesting to note therefore that no researcher or
theorist has condemned or totally disagreed with any of these
methods. They have however identified the strengths and
weaknesses in both of these methods of instruction. However,
the inquiry method seems to be the one that is more highly
favored, especially by advocates of the child centered
curriculum. It was difficult to find research that totally favored
and supported the direct instruction approach, except in
research done by Skinner, (1987) where he advocates that all of
science was not meant to be rediscovered and some concepts
cannot be taught using the inquiry method of instruction.
Some researchers seem to be fearful that this type of support
would contradict early childhood educators’ beliefs that the
early childhood education classroom is based on learning
through discovery where the child can follow his/her own
interest which, according to Dewey, is supported through
inquiry-based teaching (Glassman, 2001).
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From the inception of the action research, full cooperation
and support was bestowed upon the researchers from the
principal and all of the other members of staff of Private
School X. The teachers were especially heartened to discover
that an interest was being taken into the school’s adopted
methodology of the use of direct instruction in teaching
science. Many of the members of staff have been teaching for
a number of years in but they have not been fully exposed to
innovative technology in education. Many of them have
expressed an interest in adopting the method of merging both
the inquiry and direct instruction method into their existing
curriculum. The most positive results were yielded for this
approach to teaching.
Group three showed improvement in the post test and also a
narrowing of the range. This indicates that at the end of the
treatment period they had become a more homogenous group.
On the other hand the underperformance of group one caused
some concern. The scores of three of the children were
reduced. This prompted a post discussion with the students and
the action researchers. The students indicated that they were
not enjoying their old method of having information
disseminated by their teacher. They indicated their preference
of working with group two whose instructional method
revolved around the inquiry based curriculum. Based upon the
outcome of the results of this action research, the principal and
staff of this private school have solicited the action researchers’
assistance in building and developing a science curriculum that
merges both the inquiry and direct instruction methods, to be
used in the entire school.
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 5. Implications
The results and data garnered from this action research
indicate that there are both positive and negative implications
for the procedures involved in conducting the study and the end
result. The results validates validate the hypothesis which
showed that the group that was instructed using both methods –
the inquiry and the direct methods, experienced favorable
results. It is therefore felt that the action research can be
successfully duplicated in a similar environment which
constitutes a small class size and is also located in an urban
setting.
However, due to the small class size and hence small group
sizes of five children each, there exists a possibility that the
data could be misleading. A larger research group would have
been more representative of the data gathered. The classroom
size should also be taken into consideration when conducting a
study of this nature. Due to the fact that the school has limited
space, there was no alternative. Having three groups being
taught simultaneously in the same classroom did put some
other students at a disadvantage. The focus of every child in the
class was usually on the group/s involved in all of the exciting
activities. Most of this interest seemed focused on the activities
carried out by the other two groups. The different rates of
maturation also seemed to play a role in the students’ abilities
to focus on their specific task. There is need for more research
in order to validate these findings.
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Appendices
Appendix A: Administration Consent Form
Appendix C: Student Survey (Personal Information taken from
the Students)
1. Name:
2. Gender (Male/Female):
3. Age:
4. Address:
5. (a) Institution where presently studying:
(b) Academic Performance in the Last Annual
Examination in the Institution:
___________________________________________________
Marks
Obtained

Total Marks

% of Obtained
Marks

6. Languages known (Put a tick)
Can speak

Can read

Bengali
English
Mother
tongue
(Specify)
Others
(if any)
(Specify)

380

Can write

Can speak,
read and
write
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7. How often use the Computer? (Put a tick)
(a) Not at all, (b) 1-2 hours a week, (c) 3-4 hours a week, (d)
5-6 hours a week,
(e) 7-8 hours a week, (f) 9-10 hours a week, (g) More than
10 hours a week.
8. For what purpose do you use the Computer? (You can
select more than one option)
(a) Education, (b) Research, (c) e-mail, (d) Chatting, (e)
Games and Sports,
(f) Entertainment, (g) News, (h) Health, (i) Any other
(please specify)………………..
9. Information Regarding Father and Mother
(a) Educational qualification (Put a tick)
Post
graduate
& above

Graduate

Higher
Secondary

School final

Father
Mother

(b) Occupation (Put a tick)
Professionals
(Doctor,
Teacher,
Police etc.)

Businessman

Daily wage Other
earner
Service

(c) Monthly family income in Rs. (Put a tick)
High income
18001-above
15001-18000

Moderate income
10501-15000 750110500

Low income
30001-7500 3000
& below

Appendix D: Class VIII Science Pre-test
Appendix E: Class VIII Science Post-test
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6.9 Effects of Rewards and Incentives
on Intrinsic Motivation of Students
(Adapted with modification from Cassandra D. Caceres
(2010), An Action Research Project, Fall 2010, 720)
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 Abstract
The present study investigates the effects of tangible
rewards on the intrinsic motivation of students. In a
Government aided School in Kolkata, the researcher decided to
investigate the matter. Using two Class VI Science education
classes, the researcher designed an experiment in which the
students would participate in the same 5 day science unit plan.
Prior to the unit plan, the students were given a survey on how
interested they were in school, how often they look pay
attention to their teachers, if they think they are boring, and if
they like the topics they study. During the Unit plan, the
designated treatment group, Class A received no physical
reward or incentive for their participation in the lessons.
Instead Class A was motivated via Teacher Praise, Peer Praise
Notes, Positive Reinforcement, and opportunities to respond.
Class B the control group, was provided with the same form of
treatment that they had been conditioned to all year. Class B
received a tangible/physical reward or incentive, at the start and
end of every lesson. At the end of the lesson, the students were
given assessments and post tested by the use of a final survey.
The final survey determined if the students, enjoyed the unit, if
they found it interesting, and if they would like to learn more
about the topics introduced to them. Based on the results from
the post test, Class A showed an increase of 1 to 2 points on the
Likert Scale used in all areas of the survey excluding of course
the demographics, showing an increase in intrinsic motivation
and interest. Class B’s results remained the same as they were
on the post test survey.
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 Introduction
Historically a great way to motivate the students to stay on
task is to provide incentives. However, within the last couple of
years it has become painfully obvious that the use of such
rewards also known as external incentives have become
detrimental to students (Marshall 2005; Hall 2008).
External or Extrinsic Incentives are rewards that are
tangible and contingent. When we say contingent we mean this
is a reward that is only provided if a teacher desired behavior is
performed (i.e. sitting quietly, participating in class, doing
homework). The problem with contingent rewards is that they
can interfere with internal motivation and make the students
more focused on the material reward rather than the content
matter being taught.(Mader, 2009, Docan 2006).
Intrinsic/Internal motivation occurs when a student
completes tasks and is engaged in a subject purely for interest
and mastery. According to Kohn (1995) external rewards fail
because they are controlling. They only allow for one type of
response and this is the teachers. When this occurs a hierarchy
is established, minimizing and neglecting the power and input
of the students (Hall, 2008; Woods 2008). Strategies such as
verbal praise, precorrection, and peer praise are all tools that
can aid the teacher in fostering internal motivation in his or her
classroom (Trolinder; Choi, Proctor (2004); Storemont, Smith,
Lewis (2007);Peterson- Nelson, Candrella, Young, Webb 2008;
Sigler & Aamador (2005). By phasing out extrinsic motivators
teachers can once again make learning the true reward.
Statement of the Problem
In the Government aided School X, the use of external
incentives is a frequent strategy used by teachers to attain the
cooperation of students during instruction and throughout the
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day. Excessive use of such rewards reduces intrinsic motivation
and desire to learn as students become blinded by a material
reward. Teachers may find it more beneficial to alternate
strategies of motivation and praise that do not include
contingent rewards.
1.2 Review of Related Literature
It is a teacher’s responsibility to really prepare their
students for the world they face outside of a classroom. Of
course teaching content such as science and math are a reality
of the job, but educators are also held to helping children
condition for life as adults. A popular system utilized to ease
the process of teaching children accountability and enhancing
their discipline to succeed is to introduce rewards system for
their behavior also known as response-contingent rewards
systems. According to Hall (2009), these systems while in
place may yield the desired response and behavior the teacher
is after, however, they also lead to subservience and
dependency. These qualities of reliance and entitlement do not
make it easy for children under these influences to become
independent and responsible adults.
They key to building this internal motivation in children is
to create a strong foundation for self-efficacy. Self Efficacy is a
cognitive process of possessing positive beliefs that you can
master something (Bandura 1994). If a student is so easily
appeased with rewards for doing tasks, they become more
susceptible to becoming discouraged whenever they fail at one.
Extrinsic Motivation is that which prompts students to
complete activities or participate in lessons as they are inspired
by some form of a tangible reward (Angelique, Eckert, Lovett
& Little, 2004; Mader 2009). These tangible rewards are
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contingent, meaning they are only provided if the desired
behavior or task is carried out. Instead of extrinsically
motivating their class, teachers should use methods that
intrinsically motivate their class and promote an actual desire
to learn the material. According to Docan (2006), students are
generally forced to learn the subject matter in front of them. If
teachers involve their students in these activities and find a way
to engage in interesting discussions, they can intrinsically
motivate them to learn. The honest truth is that if a teacher has
a classroom with students of a certain age it may be crucial for
them to improvise more interesting lessons.
According to Marshall (2005) there are four levels of
development in students: democracy, conformity, bossing, and
anarchy, democracy being the highest of the four. Coercion
through the use of external rewards is only effective
temporarily and is counterproductive to good relationships
between the students and the teacher (Kohn 1995). “Children
are motivated by: Caring, connection, contribution, and the
empowerment of conflict resolution (Hoffman, Hutchinson &
Reiss, 2009).” According to Woods (2008), Behavioral
Systems can have a detrimental effect with students. Not only
can they reduce intrinsic motivation, but they can also damage
a student’s relationship with their peers. Some students may not
want to be viewed as a teacher’s pet. Culture can also play a
role in the way a student can react. The social norms in a
particular student’s background can prevent them from being
able to reap the benefits of tangible rewards. A student may not
be allowed to accept such gifts or even may come from a
culture in which learning is actually a reward in itself.
Confusing the student by showering them with tangible
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incentives may damage an already motivated child (Wang,
Guthrie 2004; Gratier, Greenfield, Isaac (2009).
Opposite to providing rewards and parties, more dated
techniques of praise, rules, and ignoring are proving to have a
more lasting effect on students when doled out from teachers
(Gable, Hester, Rock, & Hughes). One Method found that
seems to work quite well is praise. Praise from teachers and
peers is shown to have a substantial effect on students. Praise
does not have to only begin at the start of the lesson. Praise can
be utilized throughout the day for kind acts and displays of
appropriate mannerisms. Teachers can also allow for students
to use a method known as OTR or Opportunity to Respond.
This allows children to voice their thoughts before during and
after the lesson so that together you can examine their
perspectives and interests making for better ways to tailor the
lesson to their interests (Moore-Partin, Robertson, Maggin,
Oliver, &Wheby, 2010). Another word for praise is Positive
Behavioral Support. When this PBS is practiced in classroom it
is evident that praise has a significant impact on how engaged
the students are during the lesson (Storemont, Smith, & Lewis
2007). Strategies on how to execute teacher prompted praise
can vary. Delayed Praise is a popular variation on the
technique. Instead of applauding a behavior or correct answer
instantly, providing delayed praise, involves acknowledging
that the action/answer is correct. The teacher is to then wait
until the next day to commend the act. By doing this it shows
the child that their actions are extremely valuable and keeps the
student from becoming so dependent on rewards or immediate
gratification as would be the case with material rewards (Sigler
&Aamidor 2005; Trolindor, Choi, & Proctor, 2004; Lannie &
McCurdy 2007).On the other hand praise is a type of
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gratification that can be delivered instantly without being
detrimental to the students.
“Most of the verbal rewards were delivered immediately
after the target behavior occurred, thereby increasing the
likelihood that the behavior would be repeated. In contrast,
tangible rewards were often delivered days or weeks after
treatment, virtually ensuring a de crease in the occurrence of
the target behavior (Angeleque Akin-Little, Eckert, Lovett,
Little, 2004). “
The good thing about praise is that it can be utilized to not
only support good academic behavior but it can also be used to
commend the inactivity of bad academic behavior. Positive
Reinforcement and Rewards can really only be used when we
ignore ALL other behaviors that the one we are rewarding
(Morrison & Jones, 2006).
Other students can also be involved in the use of praise in
the classroom. PPR or Positive Peer Reporting can be utilized
in classrooms as well. This occurs when a student examines the
good work and actions of one student and reports it to the
teacher. Once this is done the teacher praises both the student
who reported the behavior as well as the student who actually
performed the behavior (Peterson-Nelson, Caldarella, Young,
& Webb, 2008). Variations of PPR have also been utilized such
as in the Positive Peer Reporting Game. When playing this
game each student is given a number. The teacher is then
responsible for randomly selecting the numbers throughout the
day. Each time the teacher selects a number that student can
either choose to hear a compliment or give a compliment.
Studies showed that students were surprisingly more inclined to
provide praise as opposed to receiving it (Morrison & Jones,
2006).
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There is research that supports that the use of external
rewards is actually not all that detrimental to student’s wellbeing when implemented correctly. In fact, sometimes is
necessary in order to provide students an understanding on why
they even exist in a society in which school is mandatory part
of life. “To merely suppose or expect academic behaviors while
failing to reward academic behaviors when they occur sends a
mixed message that assigned academic behavior is important
but not important enough to reward (Skinner, Williams, &
Neddenriep, 2004).” Researchers agree that the practitioner
must be careful to not just dole out rewards but to do it
effectively. As long as a tangible reward is provided along with
appropriate verbal praise, meaning it is very specific in the
students actions during a lesson or is appropriate to THAT
student’s work, it still conditions the student to be disciplined
to further engage in their studies and to be in desire of verbal
praise as opposed to just the reward (Mader 2009; Daddario,
Anhalt, & Barton, 2007). In one study a student teacher found
that her students were more motivated to learn when they saw
that she had modified her own way of doing things in order to
help them reach their goals (Desiderio & Mullenix, 2005).
According to Crooper (1998), a study performed on a gifted
class showed that because these students were already
performing above level and were seemingly interested in the
subject material. Providing rewards to them did not seem to
sway their intrinsic motivation. In a physical education setting
providing external incentives also proved to be effective as it
encouraged students to participate and in the same instance was
beneficial to their health (Cropper 1998; Vansteenkiste,
Timmermans & Lens, 2008; DeVahl, King, & Williamson,
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2005). Only the teacher can really regulate which method is
best for his or her population of students.
1.3 Statement of the Hypothesis (Hr)
The same Unit of study will be administered to two Class
VIII science education classes at Public School X. Class A will
receive the promise of a reward in advance as an incentive to
cooperate with and participate in the lessons. Class B will
receive no promise of a reward or prize. Only praise and
acknowledgement and other forms of non-contingent rewards
will be shown for their cooperation. At the end of each lesson
Class A will receive the reward which they are promised with
the exclusion of the last lesson. At the end of the Unit both
classes will be assigned a student centered assessment. At this
time we will measure and compare the difference in the amount
of cooperation from each class.

 2. Method
2.1 Participants
The researcher selected two Class VIII Science education
classes from the School X as the participants for research.
Class A is comprised of 24 students. There are 18 girls and 6
boys. Class B is comprised of 26 students. There are 17 girls
and 9 boys. The intervention, which was to remove tangible
rewards and incentives completely from the classroom, was
introduced to class A. Class B received tangible rewards and
incentives each day research was conducted.
2.2 Instruments
Intervention was conducted throughout a 5 day period.
Since the research was meant to measure attitude and internal
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motivation, surveys were utilized to determine results. On the
Friday prior to the intervention which began the following
Monday, students in both Class A and Class B were given a
Pre-Test Survey. The Survey was constructed using a Likert
Scale, and the students were asked their attitudes and opinions
in 3 sections: Personal attitude, Teacher Practices, and Internal
Motivation/Interests. The 4th section was left for demographic
information. The researcher then conducted the intervention
that Monday through Friday using a 5-day science unit on
Marine Life. At the end of the school day on Friday, the
researcher distributed a Post-Test Survey to both Class A and
Class B. The Post Survey was also constructed using a Likert
Scale and the students were again asked about their attitudes in
3 sections: Personal Attitude, Teacher Practices during
intervention, and Internal Motivation/Interests after
intervention.
2.3 Experimental Design
The research design utilized is a quasi experimental and
represented a non-equivalent control group design. Two
research groups, the designated treatment groups (class A) (X1)
and the control group (class B) (X2) were both pretested,
exposed to treatment and post tested.
O X1O, OX2O.
With an experiment such as this, there are of course threats
to internal and external validity. The threats to internal validity
include: History, Maturation, Testing/Pre-Testing Sanitization,
Mortality, and Differential Selection of Subject. History is a
threat because of two reasons. First, the researcher cannot
control interruptions that occur during the intervention. If an
announcement goes through over the intercom, if there is a fire
drill, or if the students have an assembly, this could potentially
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harm the research. Secondly, once the researcher has completed
their lesson for the day, the students subject to the experiment
will be exposed to other forms of treatment and conditioning
with their own teachers and possibly other instructors/school
officials. For example, Class A who will not be receiving
rewards may still be rewarded by other teachers. Maturation is
another threat as it is possible that the students over time may
become bored with the topic at hand whether they are receiving
a reward or not. Pretesting Sanitization is a big threat to
internal validity because providing students a pre-survey could
very easily give insight into the fact that they will be subject to
experimentation. Mortality is another large threat as students
miss school frequently at this school, as the researcher may not
have the same number of students to post-test as I did during
the pre-test and intervention period. The last threat to internal
validity is Differential Selection of Subjects. The two
classrooms selected for experimentation may have been up to
this point exposed to very different teaching styles and
classroom management. A pretest can be used to assess if this
is true, but the researcher may find it difficult to break such
conditioning in order to intervene.
This experiment also proves to have several threats to
external validity. These include: Pretest Treatment, Selection
Treatment Interaction, Multiple Treatment, Treatment
Diffusion, and Experimenter Effects. Pretest Treatment is a
threat because once again, with pretesting, a research can
unfortunately provide foresight that there will be a change.
Selection-Treatment Interaction is a threat because the
researcher is deciding what classrooms will be part of the
experiment, there is no element of volunteerism here. Multiple
Treatment is a threat to external validity because it may create
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more than one issue. For example, since Class A will receive
different types of praise techniques (some of which they may
have never seen used) the students may become reliant on the
praise just as they would a reward. Experimenter Effects is a
huge threat to external validity. The researcher’s mere presence
will very likely create a difference in behavior amongst the
students as this is an individual that they are unfamiliar with.
2.4 Procedure:


Step 1: Students were administered consent forms
for their parents to review and sign.



Step 2: Students in Class A and B were given a
pretest (survey), the Friday before intervention
began.



Step 3 Monday Morning Classes A and B began the
5 day science unit



Step 4: Class A receives no tangible rewards for 5
days. Instead the following practices are
administered: Praise, Peer Praise, Opportunity to
Respond,
Positive
Reinforcement,
Direct
Reinforcement of Behavior.



Step 5: Class B receives is given an incentive before
each lesson and a reward at the end of each.



Step 6: Monday morning Class A and Class B are
given the same post test (survey).

 3. Results
The data results of the intervention were collected and
analyzed based on both the pre-survey and post-survey. When
creating the survey the researcher designated certain areas or
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parts to measure the students’ attitudes. Part III of the PreSurvey asked about the students’ likeability of the topics they
learn in school. Part III also asked about the students’
motivation to research the topics they learn in the classroom at
home. The questions were measured on a likert scale 1 being
Strongly Disagree and 5 being Strongly Agree. After the PreSurveys were collected for both classes, special attention was
paid to Part III seeing as how this was the aspect (Internal
Motivation) that the researcher was trying to measure. To
measure their attitudes the researcher averaged the number
responses for each of the 5 statements in Part III.
For Statement 1 which was: I think my schoolwork is
interesting, Class A’s mean response was a 2 (Disagree) and
Class B’s was a 2.5 (between Disagree and Somewhat Agree).
For Statement 2 which was I enjoy learning about the topics we
have gone over in class Class A’s mean response was a 2.9
(Somewhat Agree) and Class B’s was a 2.3 (Disagree). For
Statement 3: If my teacher never gave the class rewards I
would still enjoy school Class A’s mean response was a 2.8
(Somewhat Agree) and Class B’s was a 2.1 (Disagree). For
Statement 4:I research topics we learn in school at home Class
A’s mean response was 1.8 and Class B’s was 2.1 (both fall
under Disagree. For Statement 5: My Teacher gives me the
guidance and confidence I need to do my work: Class A’s
response was a 2.8 (Somewhat Agree) and Class B’s was a 2.6
(Somewhat Agree). Based on the responses from this presurvey the researcher determined that the children did not have
a huge problem with their schoolwork or teachers, they just
lacked any initiative or desire to become more knowledgeable
about the content covered in the classroom.
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Likert Scale Response

The data was represented on a bar graph (Figure 1).

Pre-Survey Response
4
2
0

Class A
Class B
Part III Questions

Figure 1: Pre-Survey Responses; The left bars indicate Class A
whereas the right bars are for Class B.
During the unit plan introduced to both Class A and Class
B the researcher as planned administered it two different ways.
Class A received the Praise treatments and removal of rewards
while Class B received no praise conditioning but did receive
tangible rewards prior to and after each science lesson daily.
After the 5 lessons were administered, the students in both
classes were provided a post survey. The researcher once again
designed the survey to measure the student’s attitudes in
sections. This time, however, the researcher geared the
questions specifically towards the science unit yet still
measured the student’s attitudes, likes and motivation. The
responses were still done on a Likert Scale 1 being Strongly
Disagree and 5 being Strongly Agree. The mean response of
each question was recorded for both class.
In Part III of the Post-Survey there were again 5 statements.
For Statement 1: I thought Science was interesting this week
Class A’s mean response was 3.9 (Agree) and Class B’s
response was a 2.9 (Somewhat Agree). For Statement 2: I
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enjoyed learning about the topics that we went over in Science
this week Class A’s mean response was 3.9 (Agree) and Class
B’s was 2.4 (Disagree). For statement 3: I felt support from my
classmates during science this week, Class A’s mean response
was 4.3 (Agree) and Class B’s mean response was 2.1
(Disagree). For Statement 4: I want to research the science
topics we learned this week at school at home Class A’s mean
response was 4 (agree) and Class B’s was 2.7 (Somewhat
Agree). For Statement 5: My teacher gave me the support and
confidence I needed to do my science work this week Class A’s
mean response was 4.2 (agree) and Class B’s mean response
was 2.7 (Somewhat Agree). Basically from these responses we
can see that removing rewards from Class A and replacing
them with Praise and Peer Praise did provide for a slight
increase in internal motivation and interest. Class B’s mean
responses did not really change at all. Most of the responses
continued to average at a 2 or 3 showing that providing rewards
really did not have any effect on long term internal motivation.
The results were once again placed on a bar graph.

Figure 2: Pre-Survey Responses; The left bars indicate Class A
whereas the right bars are for Class B
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Scatterplot graphs were constructed to measure correlation
between the frequency of the teacher providing rewards which
is addressed in both the pre and post Survey, and the desire of
the student to research topics on their own which is also
addressed in both surveys. In the pre survey Question 3 Part II
asks if the students receive rewards prior to beginning lessons,
and Question 4 in Part III asks the students if they research
topics they learn at school at home. The average responses for
Class A and Class B were plugged into the Correlation formula
and the graphs were completed to measure how strong if any
correlation was present. For class A there was a weak negative
correlation of -.38242 and For Class B there was a weak
positive correlation of -.33662. For class A it appeared that the
more students received rewards the less likely they were to
research topics on their own. For Class B it appeared that the
more students received rewards the more they would research
topics at home. It could be assumed that Class A may initially
not be as swayed by rewards as Class B. After intervention the
Post Surveys were placed on a scatterplot for correlation as
well. The two questions used were streamlined with those used
from the pre-survey. Question 3 Part II: My teacher gave
rewards during science this week and Question 4 Part III: I
want to research the science topics I learned at home. Class A
had an ryx of 1.222 which showed no correlation and Class B
had an rxy of -.3802 showing a weak negative correlation.
Class A having no correlation just proves that rewards simply
bear no effect on their motivation and performance. Class B
showing a weak negative correlation proved that the more the
students received rewards the less they were internally
motivated, yet again this is a very weak correlation.
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Figure 3: Class A Pre-Survey Correlation

Figure 4: Class B Pre-Survey Correlation

398

Worked Example and Problems

Figure 5: Class A Post-Survey Correlation

Figure 6: Class B Post Survey Correlation
The standard deviation was also calculated to determine
how far students fell from the average or mean score of
Question 4 Part III on the pre and post surveys, which was
asking the students if they research topics they learn at school
at home. According to the Pre Survey, Class A had a Standard
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deviation of .7 and a Variance of .5. 56% of the students in
class A were less or more than 1 standard deviation away from
the mean. According to the Post-Survey, Class B had a
standard deviation of .7, and a Variance of .4. 61% of the
students in Class B be were less or more than 1 standard
deviation away from the mean. After calculating the results
from the post-survey, Class A had a standard deviation of 3.9, a
variance of 15.7 and only 38% of students were more or less
than 1 standard deviation away from the mean. Class B had a
standard deviation of 2.7, a variance of 1,7, and only 33% of
students were more or less than 1 standard deviation away from
the mean. Bell curves are shown below.

Figure 7 (a): Class A: Pre-Suvey

Figure 7 (b): Class B: Pre-Suvey
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Figure 7 (c): Class A Post-Survey

Figure 7 (d): Class B Post-Survey

 4. Discussion
Much of what the researcher found was aligned with their
research. Initially the students in Class A were less internally
motivated to investigate school content on their own the more
they were given rewards. This proves true the theory that
rewards like candy and stickers are not equipped to make
children responsible and independent thinkers. (Hall 2009,
Marshall 2005). Class B was initially motivated by such
rewards, but once they were exposed to treatment and postested it appeared as though the rewards eventually had the
opposite effect on their motivation. Eventually the students lost
401

Leading Action Research in Teacher Education

interest completely with the content proving these rewards lose
their effectiveness and have no bearing on internal motivation
(Marshall, 2005,Wang & Guthrie 2004; Gratier, Greenfield, &
Isaac 2009). Class A after intervention proved to also not be
affected by the rewards over a long period of time. Instead,
their internal motivation jumped up due to the fact that they
received Peer Praise, Teacher Praise, and Opportunity to
Respond during lessons (Docan, 2006; Lepper. Corpus, &
Iyenger 2005; Moore,- Partin, Robertson, Maggin, Oliver, &
Wheby, 2010; Peterson-Nelson, Caldarella, Young & Webb
2008).Verbalizing the importance and appreciation for the
student proves to have the greater effect on initiative and
interest as opposed to tangible temporary rewards.
Implications:
Tangible rewards proved to no positive effect on Class A
what-so-ever. Initially they became less motivated over time
and post intervention the effect seemed to be non-existent.
Class B originally was slightly motivated by the rewards but
like Class A, over time, there was absolutely no effect in place,
and Class B’s motivation remained low. Both classes are taught
by two different teachers, are in the same school, and were with
a limited population. Conditioning from their teachers and the
school unfortunately may have provided for weak results. If
stronger evidence is to be produced this study must be done on
a larger scale. The study should also be done at different
schools where the students do not know each other. The study
should also be done in the beginning of the school year and
possibly with a younger group of students so that the researcher
can have a greater influence on a classroom that has not been
exposed to any other treatment for too long.
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6.10 Impact of implementing
environmental science into the daily
science curriculum in increasing
student awareness on global warming
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 Abstract
The purpose of this study was to identify how much
awareness children have on global warming. This study
investigated two different age groups, ages 12-13 years old and
14-15 years old. This study utilized the results from KWL
charts (Scheme 1), pre-tests- post-tests and student surveys.
Based on the findings in this action research paper, it is evident
that children from different age groups have a moderate amount
of awareness on global warming and do care about this
problem. The research shows that children do care about
what’s going on around them and can help make a difference
and do care to change things for the better.

 1. Introduction
Global warming is the increase in the average temperature
of the Earth’s surface. The increasing global temperature is
causing sea levels to rise, glaciers are melting and an increase
with intense weather extremes. Further impact to our planet
awaits us if we don’t act fast. Let’s reach out to our children to
help save our planet. (To be extended).
1.1 Statement of the Problem
The purpose of this study is to investigate student
awareness on global warming and to find out how much
knowledge children have on global warming. Every year our
earth is being effected by global warming and is creating a
dangerous future for our children. Studies show that children
have some awareness but do very little to help the earth.
Implementing a recycling program in classrooms are very
useful tools that will help children become more aware and
caring for the Earth.
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1.2 Review of Related Literature (To be written)
1.3 Statement of the Hypothesis
HR1: Implementing environmental science into the curriculum
and integrating recycling programs in classrooms will increase
student awareness on global warming and will therefore help
save our planet.
HR2: Not implementing environmental science into the
curriculum and not integrating recycling programs into
classrooms will cause further damage to our planet and will
steer children away from the environmental issues that face
them in the future.

 2. Methods
2.1 Participants
x ….. students
x 12-13 yrs old and 14-15 years old
x 7th and 9th grade level (2 classrooms)
2.2 Instruments
x Headmistress & parent consent forms
x Pre-test
x Post-test
x Student survey
2.3 Experimental Design
x Quasi Experimental Non Equivalent Control Group
Design
x Two groups are pre-tested (o), exposed to 3 lessons (x)
and post-tested (o)
x Groups are randomly assigned.
x Symbolic design:
O X1 O, O X2 O
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2.4 Procedure
x Research conducted from Janury 2013 to February 2013
x Headmistress & parent consent granted
x Pre-test to evaluate prior knowledge and awareness
x Three lessons (treatment)
x Post-test given after treatment
x Student survey based on opinions on global warming

What do I know?

KWL Chart
What do I want to
Find out

What did I learn?

Scheme 1: A KWL Chart

 3. Results

Figure 1: Pre-Test & Post Test Results For 12-13 Years Old
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Average Score For Each Test (12-13 Yrs Old)
Pre-Test Mean=70.6, Post-Test Mean=82
There is a 12 percent increase found between both tests.

Figure 2: Pre-Test & Post Test Results For 13-16 Years Old
Average Score For Each Test (13-16 Yrs Old)
Pre-Test Mean=68.6, Post-Test Mean=92.5
There is approximately 24 percent increase found between
both tests.
Correlation Graph - Pre-Test Awareness

Pre-Test Awareness For Both Age Groups

4.5

Level of awareness

4
3.5
3
Awareness

2.5
2

Linear
(Awareness)

1.5
1
0.5
0
0

20

40

Score %

60

80

100

Figure 3: Correlation Graph of Pre-Test Awareness for both
Age Groups
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Rxy= 0.94, Strong Correlation
Rubric
Level 1 = 0% – 59%, Level 2 = 60% - 69%
Level 3 = 70% - 89%, Level 4 = 90% - 100%

Figure 4: Correlation Graph - Post-Test Awareness for both
Age Groups
Rxy= 0.92, Strong correlation
Rubric
Level 1 = 0% – 59%, Level 2 = 60% - 69%
Level 3 = 70% - 89%, Level 4 = 90% - 100%

Figure 5: Student Survey for the Question #2: “Recycling is
useful and can help save our planet”. Left bars indicate 12-13
years old the right bars are for 14-15 years old
Rubric
Awareness level
4 = Very high, 3 = High, 2 = Low, 1 = Very low
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Results
 Based on the pre-test, post-test and survey, there are very
strong relationships found between the two different age
groups. The data also shows that the students from both age
groups gained more knowledge after treatment.
 The bar graphs show that both age groups increased their
knowledge after treatment. The scatterplots represent strong
correlations between both age groups and how much awareness
they have on the pre-test and post-test. The student survey was
based on opinions on recycling and the outcomes were very
high, which means the students from both age groups do care
about recycling.

 4. Discussion
 The results show that students from both age groups have
some knowledge on global warming and indicate their concern
and hope to prevent further damage to Earth. This action
research report agrees with Noam Chomsky, Jean Piaget,
Saunders and Vega. All of theses theorists are very concerned
with global warming. The topics mentioned in their articles
discuss the negative effects of fossil fuels burning and the
rising sea levels.
 Cleaver, Oluk and Ozalp strongly believe that
environmental science should be implemented into the
curriculum and would further increase student awareness. We
face a major problem and something can be done. Reaching
out to children is a great start to helping our Earth.
 Further research is required and investigating other
strategies similar to recycling and implementing environmental
science is necessary. More time is necessary to complete
research.
412

Worked Example and Problems

5. Implications
 Student may have difficulty reading KWL chart, pre-test,
post-test and survey.
 More time is required.
 Further research is needed.
Threats to Internal Validity
 History – Students will be filling out one attitude survey
and completing a pre-test and post-test. Possible disturbances
such as firedrills, constant announcements, classroom phone
ringing, other teachers entering the classroom can effect my
research. Some students may not be honest on the survey or
tests.
 Maturation – Some students are tire out quickly on tests.
The survey and tests have never been administered before so
therefore the students may lose interest quickly.
 Instrumentation – Several students have difficulty reading
English.
 Mortality - Two students have already been discharged
and one student is often absent, suspended or pulled out due to
behavioral issues.
 Selection Maturation Interaction – The students I’m
testing and surveying fall into different age groups (12-13 yrs
old & 14-15 yrs old)
Threats to External Validity
 Ecological Validity – The students come from poor
economic backgrounds and are low performing on standardized
tests.
 Specificity of Variables – All variables are related to my
research project.
 Treatment Diffusion – Students communicate with other
students, parents and administrators and therefore can influence
their beliefs.
 Reactive Arrangements/Participants Effects – People
tend to change their thoughts and opinions over time especially
after gaining more knowledge on a specific topic.
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Noam Chomsky believes global warming is a major issue and that
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greenhouse gases are due to human activities and has started
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problems should be implemented into the the curriculum and will
increase student knowledge on global warming and will make
children more caring for the earth. Children in today’s world are
spending much more time indoors than outdoors. When students
are in class, usually they are not learning about the environment.
When the children are at home, usually they watch TV, finish
homework, play video games or use the computer. Environmental
responsiveness is a major component in environmental education
and there are ways to build children’s knowledge on global
warming and green house effects. (Mason, Lucia, Santi, Marina.,
Feb 1998) and (Cleaver, 2007)
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6.11 The Effects of Recess on Student’s
behavior
(Adapted with modification from Cletra Peters (2010), Action
Research Project Report, CUNY Brooklyn College, 2010)
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 Abstract
This research investigated the effects of recess on student’s
behavior in the fourth grade. Participants included twenty-five
fourth grade students from two classrooms in a public school
located in Kolkata. Students were exposed to thirty minute
recess periods outdoor. Pre-assessment and post-assessment
surveys were administered for each student. Students in the
classroom exhibited the same behavior as students in the
traditional fourth grade class. Results suggest that students are
more energized and attentive when provided a recess period.

 1. Introduction
Recess is defined as a suspension of business or procedure,
often for rest or relaxation (children playing at recess). Take a
temporary break from work or activity. The never ending
debate over recess is still what we would consider a “hot
topic”. Although there are many supporters of recess provided
outdoors, for students for at least thirty minutes a day, many
schools find ways to skimp and cut back on recess times. There
are still those people who believe that recess is a big waste of
time and prefer to use this time in other ways.
1.1 Statement of the Problem
Recess times are being shortened or eliminated altogether.
Students do not have the opportunity to release their excess
energy and in turn become a distraction in class and this affects
their behavior.
1.2 Review of Related Literature
School recess is play time, a break period, typically
outdoors for children (Pellegrini & Smith, 1993). Elementary
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students are expected to perform and produce better grades than
their counterparts in previous years. According to Schachter
(2005), with this expectation teachers and administrators are
feeling the pressure to teach “better”. They tend to bombard
students with information in order to make every minute count.
All of this pressure is added to the students on top of their
already hectic schedules and chaotic lives. Administration is
working hard to make the “grade” and in the process, one of the
first programs that are affected is recess. Recess times have
decreased significantly over the years (Pellegrini & Bohn,
2005). In the fourth grade students are usually in the same
classroom all day long with the exception of lunch and their
gym period. In the general education classrooms, there are
students who are Learning Disabled (LD), English Language
Learners (ELL) and students who suffer with Attention Deficit
Disorder (ADD) or Attention Deficit Hyper Disorder (ADHD).
Some of these students grow bored, tired and begin to disrupt
the classroom because they can not sit still. Some of the
behaviors exhibited may be in the form of tapping, fidgeting,
tantrums and students throwing objects (Pellegrini & Hovart,
1995).
In classrooms across the United States, we are well aware
that some students suffer from ADHD. According to Joe, Joe
and Rowley (2009), ADHD can occur among children as early
as preschool. It is critical that students with ADHD are
diagnosed early by a well qualified professional. Students who
suffer from this disorder usually have difficulty in the
classroom. Behavior such as inattention, hyperactivity and
impulsion are frequent. Recess is an opportunity to work out
and release some of these behaviors.
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There are various studies that support recess and recess that
is given with an adequate amount of time. The adequate
amount of time that is appropriate is at least thirty minutes of
recess a day. In a study by Holmes, Pellegrini & Schmidt,
(2006), they focus on preschoolers and the results show that
students are more attentive and participate more during class
after their recess periods. The study reflects positively on the
need for recess. These recess breaks are given outdoors and not
inside the gym. Most of the research found support and stresses
the need for unstructured recess. Play is essential to
development because it contributes to the cognitive, physical,
social and emotional well-being of children and youth. Because
of the increased pressure and focus on academics, play time
and recess have been deprived and finding a balance is key
(Ginsburg 2007). Our students can benefit if the administration
can find and stay within the balance of academics and
recess/play time.
Teachers frequently complain that students disrupt their
classrooms by fidgeting and becoming restless. If schools allow
students thirty minutes or more recess time, these disturbances
will be reduced and student’s behavior will improve (Jarrett,
Maxwell, Dickerson, Hodge, Davies & Yetley, 1998.) Most
would assume that teachers across the United States would
welcome recess with open arms and embrace it with the utmost
joy. This is not case. In some classrooms, it is too common that
teachers withhold recess from students who misbehave. Recess
is one of the periods during the day that students anticipate,
along with lunch. When teachers take away recess from
students they remove the opportunity for physical activity.
What message is this sending to students?
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The benefits of recess include improved physical health,
learned physical behavior, a decrease in obesity and a positive
effect on their social, emotional and cognitive behavior. Recess
is always welcomed by students. They desire to run off their
excess energy, play the games of their choice and enjoy their
free time.
One of the profound benefits of recess that have been
mentioned and reviewed frequently is the increased level of
physical activity and the improved physical health of students.
In a study by Christodoulous, Flouris, & Tomakidis (2006) it’s
shown that students who participated in thirty minutes or more
physical activity improved their overall physical fitness than
that of their counterparts who did not participate in at least
thirty minutes a day. Recess also is a motivating and starting
point for students in beginning their life long journey of
physical activity. Students are encouraged to “move” early and
are taught the importance of moving. This is listed as one of the
immediate benefits that students can reap (Lambdin &
McKenzie 2003).
A well balanced diet in conjunction with physical activity is
a necessity for everyone. Students are overweight because of
lack of physical activity and poor eating habits. Recess is an
added bonus for students and is another way to provide
students with physical activity (Parsard & Lewis 2006).
Obesity leads to other health problems that may develop in
their lifetime. Cardiovascular disease is one of those issues that
may occur with obesity in the future. Guerra, Duarte & Mota
2001 concluded that although there are no direct and immediate
benefits from recess concerning cardiovascular disease, it’s still
highly recommended. Recess and extracurricular activities that
provide physical activity are extra steps in providing students
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ways to move around, along with their regular gym periods
during the week. All of this extra activity arms students in the
fight against obesity (Kahan 2008).
Social, emotional and cognitive developments are all
engaged during the recess period. According to Chmelyski
(2006), it’s the idea that play can teach students what we as
educators can not. During recess students play and engage in
different types of games they choose themselves and
friendships are formed on the playground. Educators in no way
are part of these activities found on the playground.
There are some articles that call recess or play a waste of
time. These researchers say the time the students take to get
dressed, walk to their destination, and then undress is a waste
of time. They would prefer that students complete academic
work instead of use precious time for recess (Leonard 2001).
These types of articles are few and far between. These concerns
are raised in the form of budget cuts and new ways and ideas
for students to perform.
L. Vygotsky and J. Lave are two theorists that support
recess and play time for students. Full cognitive development
requires social interaction and collaboration. During this time
students learn to build friendships through their social
interaction. On the playground students are themselves and are
loosely supervised so they seek out their peers. While
researching recess one name kept appearing on different
articles in favor of adequate recess times. Anthony D. Pelligrini
is a professor at the University of Minnesota where he focuses
on students play time, children’s sex segregation, social
dominance and aggression. Dr. Pellegrini is well versed in the
need for students to have recess time allotted daily.
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Students need to have an adequate amount of recess time
(thirty minutes) daily that is outdoors and is unstructured. Some
school’s recess is indoors and may not have a physical aspect.
This negatively impacts our school children. They are not
encouraged to run around freely or increase their physical
activity. According to Simmons-Morton and O'Hara (1998),
"elementary school children appear to be surprisingly
inactive."(p.116). Schools that do not provide students with
outdoor recess are contributing to the obesity epidemic and are
not allowing students to develop their skills.

1.3 Statement of Hypothesis
HR1: Providing twenty-five students at Government aided
school Y in Kolkata with thirty minutes of recess time five
days a week for six weeks will have a positive effect on
student’s behavior in the classroom as measured by the teacher
and student surveys.

 2. Method
2.1 Participants
Twenty one students from a traditional class allowed recess
outdoors on the playground and four students with no outdoor
recess in the S.A.V.E. room from Government aided school Y
in Kolkata. The demographics are as follows:
There are 7 girls and 18 boys in this study. The student’s ages
are nineteen (19) - 9 year olds and six (6) ten year olds and up.
2.2 Instruments
Students and parents will receive consent forms before this
study begins. Students completed a pre-assessment survey and
the teacher completed the post-assessment survey. The study
focuses on physical activity that each student receives and
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where this activity takes place. Recess time outdoors and
indoors will also be used during inclement weather.
2.3 Experimental Design
There are two classrooms not randomly assigned,
traditional fourth grade and S.A.V.E. room where students are
held for behavioral issues. Quasi Experimental: Nonequivalent
Control Group Design and Exposed to treatment (X) and
posted tested (O). The Symbolic Design: OX1O & OX20.
2.4 Procedure
In early February students and parents received the letter
explaining the Action Research Project and student’s
involvement. Parents read and returned the consent forms. In
March, students completed the pre-assessment surveys in class.
The surveys were assigned numbers for the amount of students
in class. In April, the teacher conducted the post-assessment
survey after the six week period was completed. Students in the
traditional classroom participated in thirty minute outdoor
recess on the playground. The students in the S.A.V.E. room
were not allowed a recess period. Data was collected and
analyzed.

 3. Results
According to the data results of the survey given to the
fourth grade class and S.A.V.E. room students, there is no
correlation between location of recess and student attentiveness
like the previous research suggests. Students completed the
survey about eleven a.m. before lunch and recess for the day.
Most students felt that after recess outdoors they would shake
or doodle while the teacher is engaged in the lesson. Some of
the students checked that they usually sitting still and paying
attention while the lesson is taught.
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The correlational coefficient of (rxy) = .030 appears to
show there is no correlation between location of recess and
student attentiveness.
Recess Location/Attentiveness

Attentiveness

5
4
3

Attentiveness

2

Linear (Attentiveness)

1
0
0

2

4

6

Location

The correlational coefficient of (rxy) = -.038 appears to
show there is no correlation between location of recess and
student feelings. This graph reflects the results from the survey
questions 2 & 5, recess location and feelings in the classroom.
The options for feelings were energized, tired, fidgeting and
sleepy. The results of this survey show there is no correlation
between location of recess and student feelings. Out of the 20
students only 3 students reported they felt energized after the
service. The other students reported they were tired, fidgeting
or sleepy.
Chart Title
5

Feelings

4
3

After Recess

2

Linear (After Recess)

1
0
0

1

2

3

Location
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The results of the teacher’s post-assessment survey reveal
that students for the most part behave the same after the recess
period as they did pre-recess. Students either sat still, day
dreamed doodled or shake during the lessons before recess.
Sixty (60) percent of students were recorded as being energized
after lunch. The other forty (40) were either fidgeting or sleepy
when they returned from recess. The energized students were
hyper and not easily calmed after research. The teacher would
turn off the lights to calm students down before moving on
with the lesson. This occurred after every recess period. About
thirty minutes was taken after the recess periods in order
restore order in the classroom. That is a great deal of wasted
time that could have been used for academics.
In the S.A.V.E classroom students behaved the same way
after recess as they did before. The students are escorted to the
lunch room and take their lunch back to the room. Students are
expected to eat lunch then sit silently until the next lesson
begins. The students are confined to their seats and not allowed
to move around. The S.A.V.E. room teacher may engage
students in a board game or activity to provide them with a
mental break. The students are eager to participate in any
activity the teacher provides.
These results from the save room confirm the previous data
to be truthful. The students in the save room need the allocated
thirty minutes of recess to physically and socially develop. The
S.A.V.E. room students remain the same throughout the day
because there is no change allowed in their schedule. The
students are required to practically sit still and face forward
while in this classroom. As the research suggests, students need
this unstructured free time to be successful throughout the day.
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Observation

Recess Location/Student Attentiveness
4.5
4
3.5
3
2.5
2
1.5
1
0.5
0
Location

Recess Location
Teacher Observation

Location

* The left bars indicate Recess Location while the right bars
are for Teacher Observation
The correlational coefficient of (rxy)= -.11628 reflects there
is no correlation between location of recess and attentiveness.
In this survey the teacher observed each student before and
after recess and noted if students had recess outdoors, indoor
gym, auditorium or no recess at all. The students who were
allowed recess were sometimes tired after recess but mostly
remained the same after recess. The students in the S.A.V.E.
room who were not allowed recess also remained the same.
Those students were shaking and doodling before the recess
period and did the same after.

 4. Discussion
This study compared students from a traditional fourth
grade classroom that were allowed recess with the S.A.V.E.
classroom where students are placed there for behavioral issues
for a period of time and are not allowed recess. The previous
literature suggests that allowing students recess will balance
their day with the rigorous academic schedule that is placed on
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them (Ginsburg 2007). Students will benefit from the
scheduled recess. In this study the students who did receive
recess, welcomed it with open arms. In fact, students looked
forward to running and playing with friends. In anticipation,
the students would schedule activities to occur on the
playground and chat about it before and during the lunch
period.
Observing students on the playground, revealed students
were interacting more with peers, playing games such as tag
and cops and robbers. According to Ginsburg (2007), play is
essential to student development. The students on the
playground were developing socially and physically. Students
were able to release energy outdoors through running and
playing. Consequently, there were intense fights on the same
playground amongst the fourth grade. Students would argue
during certain games and at times would conflict with other
students from different classes. Various students were part of
altercations during the six weeks, resulting in suspensions.
Recess is sometimes referred to as a waste of time. (Leonard
2001) This period would rather be used as an academic time to
focus on student weaknesses. The altercations can even be
considered a teachable moment for students.
In an effort to combat some of these issues with recess,
teachers suggest that recess should become structured. Students
should be involved in an organized sport such as softball,
volleyball or basketball with adequate supervision. With this
change, teachers expect there will be fewer altercations,
accidents and students hurt during the recess period. Teachers
all over the country may not be enthusiastic about this idea or
desire for this to be implemented but it’s an alternative to the
recess offered to students now.
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The common complaints of teachers regarding student’s
behavior are restlessness, fidgeting and distraction. If students
receive thirty minutes or more of recess time these disturbances
will be reduced and student’s behavior will improve. (Jarret
1998) In this study, the students who received recess reported
that they were sleepy and tired after recess and not energized as
the literature suggests. The results from the post-assessment
survey reveal that the students who were in the S.A.V.E. room
were doodling and fidgeting in the morning and with no recess
they performed the same in the afternoon. The students in the
traditional classroom were mostly energized and the results
supported the related literature. Sixty percent of students were
noted as energized while twenty percent were fidgeting and the
other twenty percent were sleepy.
The students who were reported as energized required a
longer period of time to calm down before a lesson was taught.
The lights were turned off in an attempt to calm students down
and place them in the mind frame of learning once again.
(Leonard 2001) This time was truly wasted after the recess
period each day.

 5. Implications
Further research on recess is needed to confidently
conclude any findings. Some possible threats to internal
validity were history, pre-test sensitization and maturation.
Students were in some cases were not completing the survey
correctly. The questions were read over and explained, but
some students were checking any answer without thoroughly
reading the questions. Possible threats to external validity
included the ever changing and evolving behaviors of students.
Students have been removed from this particular class and
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placed in other school systems. The different types of recess
activities should also be reviewed. There are certain activities
that ignite student’s attitudes and cause altercations. Further
research is still needed and should be pursued in the matter of
recess.
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Appendices
Appendix A
(Head of the Institution and Parent Consent Form)
Appendix B
Student Survey
It’s All about Recess!!! Student Survey
Answer all questions
Class ________________

Date ________________

Part A: Demographics
Directions: Fill out Part A of the survey. Place your response
in the space provided on the right hand side.
A. Gender , (1). Female
(2). Male
1. ____________.
B. Age , (1) 7 years (2) 8 years (3) 9 years (4) 10 + years
2. ____________.
C. Residential Background
(1) Urban (2) Semi-urban (3) Rural
3.____________.
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Part B: Recess
Directions: Use the key below to rate your answer. Place your
response in the space provided on the right hand side.
1. Do you play outside?
1.___________.
(1) Never
(2) Rarely: Once or twice per week
(3) Frequently: At least four-five times a week
(4) Daily
2. When you are in school, where do you play?
2.___________.
(1) Outdoors
(2) Indoor Gym
(3) Auditorium
(4) No Recess
3. How many of these games do you play outdoors?
3.___________.
(Tag, cops & robbers, house, jump rope, dance)
(1) None of these games
(2) One-two of these games
(3) Three-four of these games
(4) All of these games
4) In the classroom, while the teacher is speaking do you?
4.___________.
(1) Shake
(2) Doodle
(3) Daydream
(4) Sit Still
434

Worked Example and Problems

5). After recess how do you feel in the classroom?
5.___________.
(1) Energized
(2) Tired
(3) Fidgeting
(4) Sleepy
6). How many times a week would you like to have recess?
6.___________.
(1) Once or Twice a week
(2) Three – Four times a week
(3) Five-Six times a week
(4) Daily
Appendix C
Post Recess Teacher Survey
Recess Teacher Survey
Student # __________________
1. Where did recess take place?
1.___________.
(1) Outdoors
(2) Indoor Gym
(3) Auditorium
(4) No Recess
2. Before recess, which action best describes the student?
2.___________.
(1) Shake
(2) Doodle
(3) Daydream
(4) Sit Still
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3. After recess which action best describes the student?
3.___________.
(1) Shake
(2) Doodle
(3) Daydream
(4) Sit Still
4. After recess which word would describe the student’s
feelings?
4.___________.
(1) Energized
(2) Tired
(3) Fidgeting
(4) Sleepy
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6.12 The Effects of Technology Use in
Literacy Instruction
(Adapted with modification from, Annie Harary (2010),
Seminar in Applied Theory and Research II under the
supervision of Dr. O’Connor-Petruso, Education 703.22,
Section R5, May 20, 2010)
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 Abstract
The purpose of this study was to determine if there was any
effect on the reading comprehension scores and motivation to
read, as measured by oral retellings, multiple choice questions,
and surveys, of eighteen six-grade students in Public School X
after reading and listening to electronic storybooks on laptop
computers via the internet, as opposed to the traditional printed
texts they had been reading. Comparing their pretest scores,
which assessed their comprehension after reading a traditional
printed story, with their posttest scores, which assessed their
comprehension after reading an electronic storybook, showed a
decrease in their comprehension scores of 4.98%. The students’
motivation to read increased after reading electronic
storybooks. No correlations were found between the student’s
posttest scores and their feelings on technology making reading
more fun and the posttest scores and their feelings on
technology helping them become a better reader. Further
research is needed to test reading comprehension over a longer
time period, with more academically diverse readers, and with
different means of measuring comprehension.

 1. Introduction
Technology is a very important issue because it is a part of
our everyday lives, as well as the lives of our students. Students
need to be fluent in the different types and uses of technology
that are available to us. It will allow them to be prepared for
success in the adolescent grades, as well as in the future when
they accept jobs.
As Velmont (2003) wrote, “In order to understand and
construct meaning from any print or communication media, it
is necessary to have language skills and multiple sign systems
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and symbols represented in technology” (as cited in Kaya,
O’Connor-Petruso, & Girelli-Carasi, 2010, p. 56). As Kaya,
O’Connor-Petruso, & Girelli-Carasi (2010) feel, it is the role of
the teacher, during literacy instruction, to implement
technology and teach students the skills, symbols, and systems
that they need to know to be literate in a global society (p. 56).
There are many different types of technologies currently
being implemented into classrooms with regards to literacy
instruction. The research obtained focuses on CD-ROM
storybooks, electronic books, LCD projectors, artificial
intelligence writing software programs, interactive white
boards, digital storytelling, laptops and internet connectivity,
and audiobooks. The pedagogy of teaching has shifted to a
student-centered approach to learning. Technology allows
students to actively participate in their learning. The question is
whether the use of any of these technologies during literacy
instruction is having a positive effect on the students, in regards
to academic achievement and motivation to learn?
1.1 Statement of the Problem
Technology is continually evolving and is a major part of
our daily lives, especially in the lives of our students. While
many students in Kolkata City are meeting and exceeding State
standards in reading, rural students of West Bengal are still
underperforming on the reading tests. Integrating technology
into literacy instruction can be a solution to this problem.
This issue is important because all children should, at the
very least, be reading and writing at their grade level. Many
students who read below their grade-level feel embarrassed and
inadequate compared to their fellow classmates who read at a
higher level. They are embarrassed to be seen reading what are
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considered the “easy” books. This can lead to a loss in
motivation to read. It can also lead to student choosing books to
read that are beyond their levels where there is no
comprehension of what they are reading taking place. By being
able to read and write at their grade-level, their test scores may
be higher and the test more manageable for them. In addition,
students who struggle with writing often display a lack of
motivation to engage in or complete writing assignments.
1.2 Review of Related Literature
I. Theorists:
Lev Vygotsky pioneered Social Development theory. His
theory is one of the foundations of constructivism. There are
three major themes found in his theory. The first promotes
social interaction. Vygotsky believed that social interaction is a
fundamental necessity in the process of cognitive development.
The second major theme is of the More Knowledgeable Other.
The More Knowledgeable Other is anyone with a higher
understanding or ability level than the learner in regards to any
task or concept. The third major theme of Social Development
theory is the Zone of Proximal Development. Learning,
according to Vygotsky, occurs in the zone between a learner’s
ability to perform a task on his own and his need to complete a
task with guidance and/or collaboration from adults or peers. In
educational settings, Vygotsky’s theory has led to students
playing an active role in their learning (“Social Development
Theory,” n.d.).
Vygotsky’s Social Development theory can be interpreted
to support the introduction of technology into the classroom,
particularly during literacy instruction. His theme of social
interaction can manifest itself in students working with their
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peers to collaborate when creating a digital story. Or students
can interact and collaborate when exploring the features of a
CD-ROM storybook together. They can also engage with each
other through the use of blogs, podcasts, and wikis. As for the
More Knowledgeable Other, it can refer to a computer. There
are artificial intelligence software programs that can
instantaneously offer grammar and punctuation feedback to
students. Electronic books can pronounce and define words that
students do not know when reading. With the last major theme,
the Zone of Proximal Development, it can be said that a
learner’s need to complete a task with guidance, can include the
guidance coming from technological sources. Therefore, the
learning that occurs can be in the zone between his ability to
complete the task on his own, without technological support,
and his ability to solve it with the technological support. Lastly,
technology allows students to play an active role in their
learning. For example, with CD-ROM storybooks, students can
choose where and when they need to activate the assistance
features.
Howard Gardner pioneered Multiple Intelligences theory.
According to Gardner and Walters (1993), “An intelligence
entails the ability to solve problems or fashion products that are
of consequence in a particular cultural setting or community”
(p. 309). The seven original intelligences identified by Gardner
are musical intelligence, bodily-kinesthetic intelligence,
logical-mathematical intelligence, linguistic intelligence,
spatial intelligence, interpersonal intelligence, and intrapersonal
intelligence (p. 308). An eighth intelligence, naturalist, was
accepted later on (Gardner, 2000, p. 32).Technology can be a
tool used by students to enhance their particular intelligences.
Gardner (2000) opines that “…even when one is simply typing
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on one’s keyboard, one can ‘think’ in spatial, musical,
linguistic, or bodily intelligences” (p. 33).
Technology can support linguistic intelligence through
reading electronic books and CD-ROM storybooks, or writing
digital stories. It can support spatial intelligence because of the
animations in electronic books and the use of video for digital
stories. Musical intelligence is enhanced and supported with
the ability to create sound effects for a digital story or using the
sound effects found in CD-ROM storybooks to increase
comprehension. However, Gardner (2000) argues that the
different technologies have had little impact on education
because when they are used, it is, “…used to ‘deliver’ the same
old ‘drill-and-kill’ content” (p. 33). Every person has a unique
combination of these intelligences and the varying technologies
available today can be used to support and encourage this,
rather than being used to lecture and teach in the same oldfashioned way.
Similar to Gardner’s theory, Rita and Kenneth Dunn
believe that every student has unique learning styles in which
they learn best. Dunn and Dunn believe that if instruction can
take into account the different learning styles of each student,
then academic achievement and the quality of learning can be
increased. They identified twenty-one learning style elements
across five stimuli preferences. Those five stimuli preferences
are environmental, emotional, sociological, physiological, and
psychological. Within the environmental stimuli preference is
the sound element. The sound element refers to a student’s
desire for background sound while learning. In terms of
technology use in literacy instruction, this relates to the sound
effects and narration features of electronic books, or the
narration feature of audiobooks. Within the physiological
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stimuli preference is the perceptual element. The perceptual
element refers to being able to touch, listen, or watch while
learning. Students can touch, listen, and watch while working
with laptops or interactive white boards. They can listen and
watch electronic books. They can listen to audiobooks.
Technology also supports many of the sociological stimuli
elements, particularly self element, pair element, and peers and
team element. If students prefer working alone they can (“The
Dunn and Dunn Learning Style Model of Instruction,” n.d.). If
students prefer working in pairs or as a team they can create
digital stories together, or share ideas in a blog, or work
together creating web sites or solving webquests.
II. Current Instructional Strategies:
CD-ROM Storybooks/Electronic Books:
CD-ROM storybooks are one form of computer technology
that can be used to help children with the five essential
elements of reading instruction, including phonemic awareness,
phonics, fluency, vocabulary, and comprehension. CD-ROM
storybooks have the capability of reading the text aloud. This
builds phonemic awareness by highlighting words in the text as
they are spoken. It provides an auditory/visual link that leads to
an awareness of letter-sound relationships (Pearman & LefeverDavis, 2006; Shamir & Korat, 2006). Additional phonemic
awareness and phonics support found in CD-ROM storybooks
include the computer segmenting words into syllables.
However, some include phonics games that can hamper student
comprehension of the story by taking them away from the story
screen when many students will not return to it or when they do
it disrupts the story sequence (Pearman & Lefever-Davis, 2006,
p. 302-304).
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Fluency is also supported by CD-ROM storybooks. Fluency
can be built with repeated readings of text. Children’s
motivation to read is increased through the use of CD-ROM
storybooks because they find that they are more engaging and
interesting. The professional voices that narrate the stories
show a fluent model of reading through the use of expression,
intonation, and following punctuation cues (Pearman &
Lefever-Davis, 2006; Wolfson, 2008). Allowing the reader to
choose when and how often they need help pronouncing a
word, for instance, is done without embarrassment or assistance
from the teacher and the burden of decoding is removed
(Lefever-Davis & Pearman, 2005; Mollin, 2005; Pearman &
Lefever-Davis, 2006). However, Lewin (1996) was concerned
that using the computer to pronounce unknown words may
delay the development of decoding skills of beginning readers
(as cited in Pearman & Lefever-Davis, 2006, p. 309). In fact,
according to Lefever-Davis & Pearman (2005), students may
stop attempting to decode at all by themselves when they can
have the computer do it for them. Children have to practice
decoding in order to be able to do it on their own (p. 447).
CD-ROM
storybooks
also
enhance
vocabulary
development. They allow readers to use context clues to figure
out the meaning of words they do not know. The animated
graphics and audio effects help readers in understanding the
text. CD-ROM storybooks also allow students to click on
words that they do not know and a hyperlink takes them to a
definition of the word that they can access immediately
(Pearman & Lefever-Davis, 2006, p. 305-306). Reinking and
Rickman (1990) found that students were less likely to access
the definitions when they had to go to a separate resource such
as a dictionary, as opposed to having it immediately defined by
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the computer (as cited in Pearman & Lefever-Davis, 2006, p.
307).
Comprehension skills are built through interactive CDROM storybooks. Story schema is developed through sound
effects and animations that put the reader right in the setting of
the story and cue the reader to upcoming story events and
mood (Lefever- Davis & Pearman, 2005; Pearman & LefeverDavis, 2006). Metacognition is promoted by students being
able to self-select when they need assistance from the
computer. However, unless the reader is metacognitively aware
that they need assistance, the computer will not automatically
offer it (Pearman & Lefever-Davis, 2006, p. 310).
Electronic books are especially helpful for supporting
readers with disabilities. Studies have shown that students with
disabilities are still not at the same level as others. Assistive
technology is a way to meet the needs of these students in
reading. Electronic books are a form of assistive technology
that can help students with disabilities.
Quite a few studies have been done concerning CD-ROM
storybooks. Matthew (1997), Pearman (2008), Doty,
Popplewell, and Byers (2001), and Grimshaw, Dungworth,
McKnight, and Morris (2007) all conducted studies concerning
the effect of CD-ROM storybooks versus traditional printed
texts on reading comprehension.
Matthew (1997) determined that when students, seventyfour sixth graders, read CD-ROM storybooks versus traditional
printed texts, their mean comprehension scores were higher
when measured by oral retellings. Those students that read the
electronic texts were more inclined to go back and re-read them
again, as opposed to those that read the printed texts. In a
second experiment, which included thirty students, the students
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that had previously read the traditional print storybooks now
were able to read electronic versions of texts. This second
experiment supported the results of the first, in that reading
comprehension scores, as measured by oral retellings, were
significantly higher for most of the students after having read
electronic books. However, in the second experiment, 17% of
the students tested had higher mean comprehension scores after
having read the printed texts, and not after having read the
electronic texts (p. 4-8). While the majority of students
improve comprehension through the use of electronic books,
there are different learning styles in the classroom. Both printed
texts and electronic texts can be used in the classroom.
Like Matthew (1997), Pearman (2008) chose to investigate
if students would score higher on an oral retelling after reading
a CD-ROM storybook, as opposed to a traditional printed text.
The study consisted of fifty-four second graders. The narration
feature of the electronic books was not activated in this study.
Consistent with Matthew’s (1997) findings, Pearman found that
mean retelling scores were much higher after the students had
read the electronic texts. When broken down by reading
proficiency levels, Pearman found that her study did not yield a
significant difference for high and medium proficiency level
readers. However, low proficiency level readers showed
significant differences on their mean oral retelling scores for
the two text formats, with the electronic format producing
higher scores (p. 596-600). Pearman’s study seems to show us
that electronic books can be significantly beneficial to low level
or struggling readers.
Contrary to determining reading comprehension through
oral retellings as Matthew (1997) and Pearman (2008) had
done, Grimshaw et al. (2007) tested through comprehension
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tests. The students were allowed to refer back to the text while
answering multiple-choice questions, short-answer questions,
and inference-type questions. The purpose was to make sure
that memory was not being tested. 132 students, aging in range
from nine to eleven took part in the study. The study found that
there were no significant differences in the students’
comprehension of the stories when they read the electronic
version without narration compared to the printed version.
However, when the electronic version was accompanied by a
narration of the text, it did significantly improve
comprehension. When narration accompanied the electronic
text the students were better able to retrieve information from
the text and to make inferences from the text. The students that
had access to the narration feature also enjoyed the reading
experience more, but the effect was not significant (p. 589597). These findings contradict Pearman’s (2008) findings in
which she purposefully disabled the narration feature and the
students still had significantly higher comprehension scores
reading the CD-ROM storybooks without it.
Also contradicting the findings by Matthew (1997) and
Pearman (2008) was a study done by Doty, Popplewell, and
Byers (2001). Like the previous studies, Doty et al. (2001)
attempted to study the difference in reading comprehension
when one group of students reads an electronic book and the
other reads the same story in a traditional printed format. They
chose to test comprehension through oral retellings and
comprehension questions (three literal and three inferential).
The participants were thirty-nine second-grade students. The
study found that there was a significant difference in the mean
comprehension scores when measured with comprehension
questions. The students reading the CD-ROM storybook scored
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higher than those reading the traditional book. However, when
comprehension was measured by oral retellings, there was no
significant difference between the two groups (p. 376-379).
Even though this study found that there was no significant
difference in comprehension when measured by oral retellings,
it did find, as in the previous studies, that reading
comprehension can be increased in students that read electronic
books versus traditional print stories.
Overall, it appears from these studies that CD-ROM
storybooks do have a positive effect on reading comprehension.
The following two studies, on the other hand, examined how
certain features of these interactive CD-ROM storybooks can
have adverse affects on students’ reading.
In a study conducted by de Jong and Bus (2002), fortyeight Kindergarten children were separated into four groups. In
the first group, the children were read to from a traditional
paper book. In the second and third groups, the children read
the electronic version of the same book. One group, though,
was restricted from playing the games that were part of the
electronic version. The other group was unrestricted. The last
group was the control group (p. 146). The study found that
students reading electronic books were more distracted by
exploring the features of the books, which distracted their
attention away from the text and multiple readings of the book.
Games distracted children’s attention regardless of the reading
level of the child. When games were restricted, lower-level
students focused on illustrations, and higher-level students
focused on the text which they were more familiar with (de
Jong & Bus, 2002, p. 153).
Trushell and Maitland (2005) reported on how the story
recall of students is affected when cueing animations and sound
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effects (CASE) are employed when reading interactive CDROM storybooks. Story recall was measured by oral story
retelling and short multiple choice tests (p. 59-61). The
findings showed that students with access to CASE had
grammar recall that deteriorated throughout the length of the
study. Those that had access to CASE scored lower on story
recall and inference-type questions which lead the researchers
to believe that CASE distracts from the written text and
adversely affects comprehension (Trushell & Maitland, 2005,
p. 64). Lefever-Davis and Pearman (2005) also found that the
animation features resulted in longer times that it took all of the
students to be able to complete the story, which resulted in
some fatigue on the part of the readers (p. 450).
Games and animations and sound effects that are not
integral in comprehending a story can be a distraction to
students, as de Jong and Bus (2002) and Trushell and Maitland
(2005) concluded. Matthew (1996) “…found that games
integrated into the story but not placed in a separate mode
disrupt rather than support the narrative line even when they
are congruent with the story’s theme” (as cited in Shamir &
Korat, 2006, p. 538). It is imperative to ensure that the focus of
the students is not taken away from the written text.
Ricci and Beal (2002) examined what influence, if any,
interactive media had on first-grade children’s ability to recall
information about The Ugly Duckling, presented in a CD-ROM
storybook format. One group heard only a narration of the
story, one group saw an audiovisual presentation, one group
viewed the story and interacted with animated sections of the
computer screen, and a fourth group was joined with the
interaction group but they were not allowed to control the
interaction (p. 139-140). The group that only heard the
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narration did not recall and comprehend the story well. There
was found to be no relation between the amount of interaction
with the story and memory recall, within the two interaction
groups. In terms of memory, the groups that were offered the
interaction options were similar to the group that saw an
audiovisual presentation (Ricci & Beal, 2002, p. 142-143).
LCD Projector:
Educators in Michigan researched the effect on reading
comprehension of using an LCD projector during a whole class
read-along, as opposed to a whole class read-aloud in which the
teacher reads from a traditional book. Following each readalong and read-aloud, the students retold the story in words and
created an illustration. A trained observer monitored the class
during each lesson to record student attention. The students
were also asked for their feedback and to compare the readalong versus the read-aloud. The research showed that more
students preferred the read-alongs, student attention was higher
during the read-alongs, and the student retellings and
illustrations scores were higher after reading stories using the
LCD projector (Black, Brill, Eber, & Suomala, 2005, p. 10-16).
Artificial Intelligence: Writing Evaluation Software
Programs
Technology can be used in the classroom to support and
enhance student writing. According to Sternberg, Kaplan, and
Borck (2007), artificial intelligence programs can enhance
student writing skills. These types of products give students
writing prompts, which the students then submit for nearly
immediate feedback. Students are able to review and revise
their work and continue to submit it for feedback until their
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writing process is complete (p. 418). The ability for the
program to give such quick feedback is beneficial because it is
much more feedback than the teacher would be able to give in
the same time period. The teacher is now free to concentrate on
individual student needs. Faster writers can continue to revise
and submit work for feedback and higher scores, while slower
writers can continue to work on their drafts (Sternberg, Kaplan,
& Borck 2007; Warschauer & Grimes, 2008).
Automated writing evaluation (AWE) software programs
use artificial intelligence to respond to and score student
writing samples. Current software programs on the market
today include Criterion from ETS Technologies, My Access
from Vantage Learning, and WriteToLearn from Pearson
Knowledge Technologies. Similar to all programs are a scoring
engine, editing tools that provide feedback on spelling,
grammar, and mechanics, and support resources such as
dictionaries, graphic organizers, and model essays (Warschauer
& Grimes, 2008, p. 22-25).
Warschauer and Grimes (2008) conducted a mixedmethods exploratory case study to learn how AWE software
programs were being used in classrooms. They studied one
high school, one middle school, and two junior high schools
with varying academic achievement, ethnic groups, computer
access, and socioeconomic status (p. 26).
Across all four of the schools, the researchers noticed that
teachers and students appreciated the AWE programs, but their
use was sporadic. They also noticed that the programs did
increase student revision of their written work, but most of the
revisions were superficial, relating to spelling and grammar and
not content or style. Students also almost always submitted
their work for scores only one time. Any revisions made were
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in response to error feedback from the program (Warschauer &
Grimes, 2008, p. 29). A disadvantage is that the program can
only score writing prompts that are part of the software. It
cannot score teacher created writing prompts (Warschauer &
Grimes, 2008, p. 28). By not being capable of scoring teacher
created writing prompts, these artificial intelligence programs
cannot be used when teachers want to teach other styles of
writing that are not supported by the prompts. These programs
do not have the capabilities of scoring content, style, and
organization within writing samples. They may, therefore, only
be helpful to support the mechanics of writing.
Interactive White Boards:
Defined by Shenton and Pagett (2007), “An interactive
white board (IWB) is a touch-sensitive screen that works in
conjunction with a computer and a projector” (p. 129).
Research by Bush, Priest, Coe et al. (2004), Cooper (2003), and
Levy (2002) has found that students are highly motivated by
IWBs and they help to keep the students on task (as cited in
Shenton & Pagett, 2007, p. 130). However, the British
Educational Communications and Technology Agency
(BECTA) determined that as the whiteboards become more
familiar to the students motivation tends to diminish. Other
possible problems associated with IWBs, identified by
BECTA, include technical support and installation, and where
to put the IWB in your classroom so that you have easy access
to it (as cited in Shenton & Pagett, 2007, p. 130).
Shenton and Pagett (2007) conducted a small-scale study to
examine how IWBs were being used in literacy classrooms and
how they were impacting classroom literacy practice. They
discovered that teachers pre-prepared screens to scaffold and
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modify writing. The teachers highlighted text and magnified
them for closer focus on its features. Samples of student’s
writing were saved using the snapshot technology and could be
referred to again for comparison. Teachers also used the IWB
to download resources or to visit Web sites that offer
interactive literacy games. The IWB also allows for the use of a
variety of multimodal texts, such as photographs scanned into it
to use as a stimulus for story writing or hyperlinks made to
dictionary definitions. Video can also be shown on the IWB in
order to have a discussion on characterization (p. 130-131).
During the study, most of the teachers mentioned how
the IWB lends itself to the student interaction with it. Shenton
and Pagett (2007) found that only in two of the seven classes
observed, were students allowed to use the controls, and only
once were children using it independently. For the most part,
the IWB was used as the teacher’s tool (p. 132). This
contradicts the stance of BECTA that interacting with the board
facilitates student participation (as cited in Shenton & Pagett,
2007, p. 135). The issue, though, is that the researchers found
that the teachers in their study had little training in how to use
IWBs. Most of them were learning while they using the IWBs
to teach. However, most of the teachers saw the IWB as a
powerful extra resource to support their teaching. Many
students in this study remarked that the IWB helped them see
and hear better (Shenton & Pagett, 2007, p. 132-133).
Digital Storytelling:
Robin (2008) writes that “At its core, digital storytelling
allows computer users to become creative storytellers through
the traditional processes of selecting a topic, conducting some
research, writing a script, and developing an interesting story.
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This material is then combined with various types of
multimedia, including computer-based graphics, recorded
audio, computer-generated text, video clips, and music so that
it can be played on a computer, uploaded on a web site, or
burned on a DVD” (p. 222). Digital storytelling is a
technological tool that is becoming easier to integrate into the
classroom because of the increasing affordability of the
materials needed, such as computers, scanners, digital cameras,
and digital audio devices (Robin, 2008, p. 222).
Digital storytelling also promotes 21st Century Literacy,
Digital Age Literacies, or 21st Century Skills. While the names
may differ, the skills being described are the same. These skills
include digital literacy, global literacy, technology literacy,
visual literacy, and information literacy. The multiple literacy
skills encompassed by digital storytelling include researching,
writing, organizing, presenting, problem-solving, and
assessment. Digital storytelling also has the effect of engaging
teachers and students. It allows students and teachers to create
stories that are meaningful to them on a personal level (Robin,
2008, p. 223-224). Furthermore, Burmank (2004) found that
when visual images are paired with written text, as is the case
with digital storytelling, it increases and accelerates student
comprehension (as cited in Robin, 2008, p. 222).
Robin (2008) pointed out that not many research studies
have been conducted on the effectiveness of digital storytelling.
However, Paul (2002) and Salpeter (2005) have findings that
have shown that multimedia projects lead to students
displaying increased research skills, organization skills, and a
higher interest in the topic being taught (as cited in Robin,
2008, p. 225).
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Audiobooks:
According to Wolfson (2008) the benefits of using
audiobooks in terms of improving reading skills, include that,
“Audiobooks can be used to model reading, teach critical
listening, build on prior knowledge, improve vocabulary,
encourage oral language usage, and increase comprehension”
(p. 106). Audiobooks allow students to move past their word
recognition and decoding skills to focus on the meaning of the
story. By removing the burden of word recognition and
decoding, it allows all students in the class to experience the
same books, regardless of special needs (Wolfson, 2008, p.
107). Beers (1998) and Hipple (1995) both found that the use
of audiobooks increased motivation in adolescent readers and
improved their reading skills, comprehension, and their desire
to read independently (as cited in Wolfson, 2008, p. 108).
Goldsmith (2002), Lopez (2005), and Parsons (2005) all found
that audiobooks could be used to improve the literacy skills of
English Language Learners (as cited in Wolfson, 2008, p. 109).
Audiobooks are very similar to a student having experienced a
read aloud. Students learn from hearing language which the
audiobook provides for them (Wolfson, 2008, p. 106-107).
Laptops:
Internet access has become more readily available in
classrooms across the United States. According to Parsad and
Jones (2005), about 95% of K-12 classrooms in the United
States were equipped with Internet access in 2005 (as cited in
Barone & Wright, 2008, p. 292). Wells and Lewis (2006)
reported that the average use of computers by students in
schools in the United States was only 12 minutes per week (as
cited in Barone & Wright, 2008, p. 292). So while there is the
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availability of the internet, there appears to be a lack of time or
willingness for it to be implemented into the classroom.
According to Kajder (2005), two-thirds of teachers do not
feel prepared enough to use technology in their classrooms (as
cited in Barone & Wright, 2008, p. 292). Other challenges
facing teachers, according to Hew and Brush (2007), include
lack of the technology, lack of time to use the technology, or
lack of technical support, altering assessments to match new
literacies gained from technology use rather than traditional
means, and lack of teacher knowledge and skills (as cited in
Barone &Wright, 2008, p. 292). Some important factors to
consider when integrating laptop technology into the classroom
include the functionality of furniture, access to power outlets,
and limited space for equipment (McGrail, 2007, p. 68).
Teachers need to feel comfortable with new technologies, such
as laptops, in order to utilize them in their classrooms. This can
be accomplished through professional development sessions, as
well as continued technical support for when there are issues
with the technology.
In a qualitative study conducted by McGrail (2007) it was
reported that English Language Arts teachers in this study
found that laptop technology in their classroom led to social
isolation, limited communication with the teacher and/or peers,
and off-task behavior by the students (p. 80). McGrail (2007)
concluded that school administrators and teachers need to
address the physical constraints in the laptop classroom and
encourage teacher professional development that puts more
emphasis on pedagogy before technology, rather than the other
way around (p. 81). When technology is integrated into the
classroom it should be to enhance student learning through the
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use of higher-order thinking skills. Technology should not be
used as a means of supplanting instruction.
While there are continued issues with successfully
implementing laptops into the classroom, there are numerous
benefits associated with their use. Research conducted by
Warschauer (2006) determined that a key benefit of laptops and
internet connection was the scaffolding that it provided.
Students also learned how to read on the computer screen, in
addition to on the page. He also found that student engagement
was higher in classrooms with internet connections. This was in
part due to the students being able to participate “…in more
diverse writing activities, analysis of reading, and use of
media-production software” (as cited in Barone &Wright,
2008, p. 293). Laptops can be utilized as an effective and
engaging way of teaching students.
There are many ways in which the laptop can be used in the
classroom. In a one-to-one laptop class, where each student has
use of their own laptop, students can be asked to instant
message with each other to share their ideas and thoughts on
the book their teacher has just read them during the reading
block. Students can also be asked to respond to a writing
prompt that is on their computer, based on the story that they
have read that day. When students are reading the same books,
they can join a blog where they can share ideas and comment
on each other’s postings (Barone & Wright, 2008, p. 295-296).
WebQuests are an internet resource that promotes students’
work as critical thinkers and researchers through gathering data
and analyzing information (Kaya, O’Connor-Petruso, &
Girelli-Carasi, 2010, p. 58). Students can even create their own
web sites where they can display their work and receive
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feedback from their peers, while the teacher can use it for
assessment purposes. Students can also communicate with each
other through the use of email, discussion boards, podcasts,
wikis, and blogs (Kaya, O’Connor-Petruso, & Girelli-Carasi,
2010, p. 63). Laptops and the internet provide new and exciting
ways for students to engage in literacy instruction.
Mioduser, Tur-Kaspa, and Leitner (2000) conducted a
study with forty-six children in six special-education
kindergarten classes in Israel. The first group received their
reading instruction with a special reading program that had
both printed and computer-based materials. The second group
had their reading instruction with only the printed materials of
the special reading program. The third group was the control
group and did not receive the special reading program. The
study focused on phonological awareness, word recognition,
letter naming, and vocabulary measured before and after the
instruction. Comparing pretests and posttests showed that the
computer group’s percentage of increase in performance on the
posttests was significantly higher than the other groups. This
study showed that computer materials are a useful tool for
helping children with special needs improve their phonological
awareness, word recognition, letter naming, and vocabulary
skills (p. 56-58).
1.3 Statement of the Hypothesis
HR1: The reading comprehension skills as measured by tests
and motivation to read as measured by survey questions, of
eighteen sixth-grade students in P.S. X will increase if they
read and listen to electronic storybooks, using laptops, over two
sessions.
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 2. Method
2.1 Participants:
The participants consist of eighteen sixth-grade students in
P.S. X. The students are in a gifted class. There are nine males
and nine females. Their ages range from 8 years to 9 years.
Eight students are considered to be ‘average’ readers, while the
other ten are considered to be ‘above average’ readers. Since it
is a gifted class, no student is considered to be a ‘below
average’ reader.
2.2 Instruments:
****Action Researcher Note: The action research will only
include two of the technologies mentioned during the Review of
the Related Literature due to availability and time constraints.
The instruments include consent forms. A consent form
will be given to the Headmaster of the school in which the
action research is to be conducted (Appendix A). Students will
need to have their parents or guardians sign a consent form
giving them permission to be a part of the study (Appendix B).
The classroom teacher will be asked to sign a consent form
allowing the action research to take place in her classroom
(Appendix C).
The technology that will be used in the action research is
electronic storybooks and laptops. Students reading
comprehension will be measured through oral retellings and
literal and inferential comprehension multiple-choice questions.
Their motivation to read will be measured through the use of
surveys. There will be a pretest which will consist of two parts:
an oral retelling (Appendix D) and a multiple-choice test
(Appendix E). The posttest will use the same oral retelling
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format as in Appendix D and a new multiple-choice test
(Appendix H).
Students will be asked to complete a survey asking for
demographic information, their attitudes toward technology,
and their use of technology (Appendix F). Students will also be
asked to complete a survey asking about their attitudes toward
reading and technology use in supporting reading (Appendix
G). To measure their motivation to read after the experiment is
performed, the students will be asked to complete the survey in
Appendix G again.
Copies of Henry’s Freedom Box by Ellen Levine will be
needed as it is the traditional printed text being used for the
pretest.
2.3 Experimental Design:
The purpose of the action research project is to test the
effects, if any, that technology might have on reading
comprehension and motivation to read. A pre-experimental
design will be used. The one-group pretest-posttest design
within the pre-experimental design (OXO) will be utilized. The
participants will be pretested, with an oral retelling test and a
multiple choice test, to measure their reading comprehension
skills prior to the exposure to the treatment. The multiple
choice test consists of five inference type comprehension
questions and five literal comprehension questions. The
treatment will be to have the students read electronic
storybooks through the internet rather than the traditional
printed books that they have been reading. The action
researcher will then test them again by giving them an oral
retelling test and a multiple choice test to measure their reading
comprehension skills. Surveys and questionnaires will also be
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given to the participants before the treatment and after it that
will measure their motivation to read and their feelings on their
use of and attitudes toward technology.
Valid threats to internal validity include history,
maturation, testing/pre-test sensitization, instrumentation, and
mortality. In regards to history, factors that may distract the
students can include inclement weather (children get focused
on snow or thunder and lightning which distracts them from
reading or taking surveys; bad weather may also force children
not to attend school on the day they are being tested). The
classroom phone may ring, there may be fire drills, and there
may be other teachers and/or students coming into the
classroom unannounced. Maturation is a threat because over
time the students may lose interest in participating. Since the
action researcher is not their classroom teacher, they may grow
tired of taking tests and surveys from an outsider. Testing/pretest sensitization is also a threat because after taking the pretest,
the students may realize that the action researcher will be
asking them to once again give an oral retelling of a story for
the posttest. The students may pay more attention to the
elements of the story, which can affect their posttest scores.
Instrumentation can be a problem because the technology being
used may malfunction. Also, since all of the students will not
be able to read electronic books at the same time, the students
not reading them may go over to the other students reading
them and distract them. Mortality is an issue because students
may move during the course of the study and change schools.
Parents may also choose to no longer allow their child to
participate in the study.
Valid threats to external validity include ecological validity,
pretest-treatment, selection-treatment interaction, specificity of
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variables,
treatment
diffusion,
and
reactive
arrangements/participants effects. Ecological validity is valid
because the students are all from varying backgrounds and they
may value technology differently based on this. Pretesttreatment is valid because the students might suspect that since
they have been pre-tested, that they will be post-tested as well.
This may either make them more interested in the treatment, or
less interested. Another valid threat is selection-treatment
interaction because the participants are not random in the sense
that the class has been chosen. However, only those students
whose parents volunteer them to participate will take part in the
study. Specificity of variables relates to when the technology
might not function properly. The students have varying
abilities. There is also no control over how many children of
each gender will choose to participate. Treatment diffusion is
relevant because students may communicate with each other
and discuss the surveys, questionnaires, and tests. Since the
action researcher is not their classroom teacher and will only be
coming in to administer the surveys, tests, treatment, etc. the
students will know that they are being observed and it can
affect
their
performance,
therefore,
reactive
arrangements/participants effects is a valid threat to external
validity, as well.
2.4 Procedure:
On January, 2013, the class that was chosen to
participate in this study was given consent forms to take home
and have signed by their parent or guardian, if they agreed to
let their child participate in the study. On February, 2013 all
students that brought in signed consent forms indicating their
parent’s consent to let them participate in the study were given
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Student Survey 1 and Student Survey 2 to complete. Eighteen
students consented to participate in the study.
The pretest was being given to determine the reading
comprehension skills of the participants before being exposed
to the treatment. Prior to administering the pretest, the action
researcher asked the classroom teacher to suggest a short
picture book that was on a sixth-grade level that would be
appropriate for the participants to read. The classroom teacher
suggested Henry’s Freedom Box when it was confirmed that
the participants were not familiar with the book and none had
read it previously.
It was explained to the participants that they would be
reading Henry’s Freedom Box and then would be asked to give
an oral retelling of the story to the action researcher and then
answer ten multiple-choice questions based on the story. Each
participant was told that they should not talk to or discuss the
story or test questions with any other student. In order to not
test memorization, the participants were allowed to refer back
to the book when taking the multiple-choice test and if they
asked to return to it during the oral retelling. Only Student # 9
asked to refer back to the book during the oral retelling portion
of the pretest. The multiple-choice test consisted of five literal
comprehension
questions
and
five
inference-type
comprehension questions. The students were not given a time
limit to read and complete the multiple-choice portion of the
pretest, but all participants were tested within one hour. To
score the oral retelling portion of the pretest, the action
researcher used Morrow’s 10-Point Story Retelling Analysis
Scale (as cited in Pearman, 2008, p. 597). The retelling portion
was worth ten points, as was the multiple-choice test. The two
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scores were combined, into a percentage, to determine the total
pretest score for each participant.
Electronic books were chosen as the treatment because the
students had not read books online previously. Only nine laptop
computers were available for the eighteen participants to use.
Two students were paired randomly to work together on a
laptop. The treatment consisted of the students reading
electronic storybooks available to them from the TumbleBooks
web site online because the books were available for free. They
were told to listen to the storybooks with the narration
(headphones were utilized so as not to disturb each other or the
rest of the class), although they were allowed to manually
control the advancement of the story if they chose to do so. The
participants were also allowed to choose the electronic
storybooks that interested them to read. The only storybook
that they were told not to read was Ace Lacewing: Bug
Detective by David Biedrzycki. They were not given the reason
why, but it was because this storybook was being used for the
posttest. They were then advised that if the story was too easy
or too hard for them, that they should choose another storybook
to read. Each pair of students was able to read two electronic
storybooks in the forty-five minute period that was allotted.
Similar to the pretest, the participants were divided up into
two groups in order to be posttested. This was due to there only
being five available laptops on these days and the considerable
time it takes for the students to give the oral retelling to the
action researcher. There was a two-week gap between the two
groups being posttested because of the school being closed for
spring vacation.
To choose an appropriate grade-level electronic storybook
for the posttest, the classroom teacher was consulted and
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advised that Ace Lacewing: Bug Detective by David Biedrzycki
would be an appropriate choice for the participants. The
participants had never read this story before. Since there were
only five laptops available, four of the laptops had two students
assigned to them, while one student (#7 on Day 1 and # 18 on
Day 2) read by themselves at the fifth laptop. The partners were
randomly assigned. Each participant was told that they should
not talk to or discuss the story or test questions with any other
student. Just as with the pretest, the students were advised that
they would be reading an electronic storybook, then giving an
oral retelling to the action researcher and then answering ten
multiple-choice questions on the story. This multiple-choice
test also had five literal comprehension questions and five
inference-type comprehension questions, as with the pretest.
The participants all read Ace Lacewing: Bug Detective with the
narration on, and without manually controlling the progression
of the story. The narration of the story was thirteen minutes
long. In order to not test memorization, the participants were
allowed to refer back to the book when taking the multiplechoice test and if they asked to return to it during the oral
retelling. No students asked to refer back to the story during the
oral retelling. Student # 7 listened to the storybook two full
times because he said he needed help to answer the multiplechoice questions. Each day, the participants were tested within
one hour.
To score the oral retelling portion of the posttest, the action
researcher used Morrow’s 10-Point Story Retelling Analysis
Scale (as cited in Pearman, 2008, p. 597). The retelling portion
was worth ten points, as was the multiple-choice test. The two
scores were combined, into a percentage, to determine the total
posttest score for each participant. The posttest was given to
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determine the effects, if any, reading electronic storybooks had
on the reading comprehension skills of the participants.
On April 8, 2010, all eighteen students were given Student
Survey 2 again to fill out. This was done to determine if their
answers had changed at all since after the treatment was
administered.

 3. Results
Table 1 displays the pretest results for all students. Table 2
displays the posttest results for all students in the study. The
comparison of pretest and posttest scores is illustrated in Graph
Table 1: Pretest Scores
Student #
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

MultipleChoice (%)
100.00
90.00
90.00
100.00
100.00
100.00
80.00
70.00
80.00
100.00
100.00
90.00
90.00
100.00
70.00
100.00
100.00
90.00

Oral
Retelling (%)
93.00
83.00
75.00
80.00
79.00
62.00
97.00
25.00
57.00
92.00
71.00
57.00
36.00
78.00
48.00
72.00
46.00
70.00
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Total
Pretest (%)
96.50
86.50
82.50
90.00
89.50
81.00
88.50
47.50
68.50
96.00
85.50
73.50
63.00
89.00
59.00
86.00
73.00
80.00
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Table 2: Posttest Scores
Student #
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

MultipleChoice(%)
90.00
90.00
60.00
70.00
60.00
90.00
30.00
50.00
80.00
70.00
100.00
70.00
70.00
90.00
70.00
90.00
90.00
70.00

Oral
Retelling(%)
96.00
92.00
96.00
78.00
70.00
81.00
77.00
59.00
56.00
92.00
93.00
60.00
67.00
73.00
67.00
93.00
94.00
44.00

Total
Posttest (%)
93.00
91.00
78.00
74.00
65.00
85.50
53.50
54.50
68.00
81.00
96.50
65.00
68.50
81.50
68.50
91.50
92.00
57.00

Graph 1: Pre-test vs. Post-test Scores; Left bars indicate Pre-test
Scores (%) while the right bars are for Post-test Scores (%).
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Graph 2 shows the scores broken down for each section of
the pretest; multiple choice and oral retelling. As Graph 2
easily shows, the only student to score higher on the oral
retelling section of the prestest was Student # 7. Graph 3
shows the scores broken down for each section of the posttest.
As Graph 3 shows, ten students scored higher on the oral
retelling section of the posttest, as opposed to the one student
that did that on the pretest.

Graph 2: Pretest Scores: Multiple Choice and Oral Retelling; (Left bars
indicate Multipple Choice while the right bars for Oral Retelling).

Graph 3: Posttest Scores: Multiple Choice and Oral Retelling; (Left
bars indicate Multipple Choice while the right bars for Oral Retelling).
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Table 3, which highlights the descriptive statistics, shows
that the mean score on the posttest, 75.78%, decreased from the
pretest mean score of 79.75%. There was also a decrease in the
mean score on the multiple choice section of the posttest from
the pretest mean score. The mean for the multiple choice
section decreased from 91.67% on the pretest to 74.44% on the
posttest. However, the mean scores on the oral retelling section
did increase from the pretest to the posttest. Those mean scores
increased from 67.83% to 77.11% for the posttest. The average
readers in the class (students # 8, 9, 12, 13, 15, 16, 17, 18)
increased their oral retelling scores by 31.39%. Above average
readers (students # 1, 2, 3, 4, 5, 6, 7, 10, 11, and 14) saw a
more modest increase in their oral retelling scores of 4.69%.
The distribution of the posttest scores is positively skewed. The
standard deviation is 13.6. The variance is 185.1.
Table 3: Descriptive Statistics
Pretest
Scores

Posttest
Scores

Multiple
Choice:
Pretest

Multiple
Choice:
Posttest

Oral
Retelling:
Pretest

Oral
Retelling:
Posttest

Mean

79.75%

75.78%

91.67%

74.44%

67.83%

77.11%

Median

84.00%

76.00%

95.00%

70.00%

71.50%

77.50%

Mode

n/a

65.00%

100.00%

90.00%

57.00%

96.00%

Maximum

96.50%

96.50%

100%

100%

93%

96%

Minimum

47.50%

53.50%

70%

30%

25%

44%

Range

49 pnt.

43 pnt.

30 pnt.

70 pnt.

68 pnt.

52 pnt.

Table 4 displays the percentage increase or decrease found
between the pretest score and posttest score for each student, as
well as a total for all participants. As a whole, the scores for the
participants decreased 4.98% from the pretest to what they
scored on the posttest. Ten students had decreases in their
posttest scores from their pretest scores and eight students had
increases in their posttest scores from their pretest scores.
Table 5 shows the results of the participants responses to
Statements 1, 7, and 10 on Student Survey 2 that was
administered at the beginning of the study and then again at the
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end. These three statements are being used to assess the
motivation that the participants have to read. Even though the
table is showing percent decreases in the mean scores for each
statement from the start of the research to the end of the
research, this is actually showing that the students are agreeing
more with these statements. A score of 1 and 2 indicates that
they either strongly agree or agree, respectively, with the
statement. A higher score of 3 or 4 would indicate that they
disagree or strongly disagree with the statement. After being
exposed to reading electronic storybooks, the students, as a
whole, reported that they now agree more with the statements
that they like to read, they wish they could have more time to
read, and technology makes reading more fun.
Table 4: Pretest vs. Posttest Percentage Change
Student #
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
Mean

Pretest Score
(%)
96.50
86.50
82.50
90.00
89.50
81.00
88.50
47.50
68.50
96.00
85.50
73.50
63.00
89.00
59.00
86.00
73.00
80.00
79.75

Posttest
Score (%)
93.00
91.00
78.00
74.00
65.00
85.50
53.50
54.50
68.00
81.00
96.50
65.00
68.50
81.50
68.50
91.50
92.00
57.00
75.78
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% Change
-3.63%
5.20%
-5.45%
-17.78%
-27.37%
5.56%
-39.55%
14.74%
-0.73%
-15.63%
12.87%
-11.56%
8.73%
-8.43%
16.10%
6.40%
26.03%
-28.75%
-4.98%
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Statement 1: I like to
read

Statement 7: I wish I
could have more time
to read

Statement 7: I wish I
could have more time
to read

Statement 10:
Technology makes
reading more fun

Statement 10:
Technology makes
reading more fun

Start of
Action
Research

End of
Action
Research

Start of
Action
Research

End of
Action
Research

Start of
Action
Research

End of
Action
Research

1.78

1.61

2.22

2.11

2.22

1.78

Mean

Statement 1: I like to
read

Table 5: Student Survey 2 - Statements Regarding Motivation
to Read

% Change

-9.37%

-5.00%

-20.00%

Testing the correlation between the posttest scores and the
students’ answers to Statement 10: Technology makes reading
more fun, on Student Survey 2 given at the end of the action
research yielded a positive correlation coefficient of rxy= 0.19.
However, there is no correlation between the posttest scores
and their answers to Statement 10 at the end of the action
research. Graph 4 shows the lack of a strong correlation.
Correlation Between Posttest Scores and Student Survey 2: Statement 10 (End of
Action Research)
120.00

Posttest Scores (%)

100.00

80.00
Posttest

60.00

Linear (Posttest)

40.00

20.00

0.00
0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

Statement 10 (Technology makes reading more fun) Scores

Graph 4: Correlation Between Posttest Scores and Student Survey 2: Statement
10: Technology makes reading more fun (End of Action Research)
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Testing the correlation between the posttest scores and the
students’ answers to Statement 9: Technology can help me
become a better reader, on Student Survey 2 given at the end
of the action research yielded a positive correlation coefficient
of rxy= 0.25. Therefore, there is no correlation between the
posttest scores and their answers to Statement 9 at the end of
the action research. Graph 5 shows the lack of a strong
correlation.
Correlation Between Posttest Scores and Student Survey 2: Statement 9 (End of
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Graph 5: Correlation Between Posttest Scores and Student Survey 2:
Statement 9: Technology can help me become a better reader (End of
Action Research)

 4. Discussion
The results of this study do not support the original
hypothesis that reading electronic storybooks will increase the
reading comprehension test scores of eighteen sixth-grade
students in P.S. X. As a total, the mean reading comprehension
test score of the eighteen participants decreased by 4.98% after
they were exposed to the treatment of reading electronic
storybooks.
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The results are consistent with the study done by Trushell
and Maitland (2005) in which participants that had access to
CASE scored lower on story recall and inference-type
questions which lead the researchers to believe that CASE
distracts from the written text and adversely affects
comprehension (p. 64). The decrease in the mean scores on the
comprehension tests are also consistent with the study by de
Jong and Bus (2002) which found that students reading
electronic books were more distracted by exploring the features
of the books, which distracted their attention away from the
text and multiple readings of the book (p. 153).
These results are inconsistent with the findings that
comprehension skills are built through interactive CD-ROM
storybooks (Lefever- Davis & Pearman, 2005; Pearman &
Lefever-Davis, 2006). The results also contradict the findings
from Grimshaw et al. (2007) that found that when electronic
storybooks are accompanied by a narration of the text, it does
significantly improve comprehension. In their study when
narration accompanied the electronic text the students were
better able to retrieve information from the text and to make
inferences from the text (p. 589-597). The results also
contradict Wolfson’s (2008) claims that audiobooks allow
students to move past their word recognition and decoding
skills to focus on the meaning of the story. By removing the
burden of word recognition and decoding, it can increase
reading comprehension (p. 107).
However, when each of the student’s test results are looked
at individually, it can be noted that reading electronic
storybooks increased the reading comprehension test scores of
Students 2, 6, 8, 11, 13, 15, 16, and 17. Student 9 had a
decrease in score of less than one percent.
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When breaking down the comprehension tests into its two
parts, an oral retelling and multiple choice questions, it can be
seen that the participants mean oral retelling score increased
13.68% after being exposed to the treatment. The participants
mean multiple choice score decreased by 18.79%.
The results of the oral retelling scores being higher after
reading an electronic storybooks is consistent with the findings
that when students read electronic storybooks, as opposed to
printed texts, their comprehension scores are higher when
measured by oral retellings (Matthew, 1997; Pearman, 2008).
However, the results are inconsistent with the study done by
Doty et al. (2001). That study found that there was a significant
difference in the mean comprehension scores when measured
with comprehension questions. The students reading the CDROM storybook scored higher than those reading the
traditional book. However, when comprehension was measured
by oral retellings, there was no significant difference between
the two groups (p. 376-379).
The results of this study do support the original hypothesis
that reading electronic storybooks will increase the motivation
to read of eighteen sixth-grade students in P.S. X. When
answering the survey questions at the beginning of the research
and at the end, the following scale was used to measure
student’s attitudes towards reading: 1=Strongly Agree,
2=Agree, 3=Disagree, 4=Strongly Disagree. The mean score on
Statement 1: I like to read decreased by 9.37%. The mean score
on Statement 7: I wish I could have more time to read
decreased by 5.00%. The mean score on Statement 10:
Technology makes reading more fun decreased by 20.00%. The
decreases in the mean scores illustrate that the students were
agreeing more with the statements. These results are consistent
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with the finding by Matthew (1997) who found that those
students that read electronic texts were more inclined to go
back and re-read them again, as opposed to those that read
printed texts.

5. Implications
Since the study had a relatively small number of
participants, their results may not be indicative of what the
results may have been had a larger sample been used. This
study should be conducted again with a greater number of
participants. Also, the participants that were included in the
study were from a gifted class, so the results may not be
generalized to ‘below average’ readers. There are also other
ways in which comprehension can be measured, such as short
answer questions and written retellings that may yield different
results. The posttest may have been too hard for the students,
which could have skewed the results. It may have been easier
for the participants to give a complete oral retelling if a shorter
story or small passage had been used in the pretest and posttest.
Further research is needed to test the effect of reading
electronic storybooks over a longer period of time than the time
that the action researcher had to conduct the study in a class
that was not their own. There is also a lack of research on the
motivation to read of students that are exposed to electronic
storybooks as opposed to traditional printed books. This study
found that students were more motivated to read after being
exposed to electronic storybooks, so more studies should be
done to accumulate more results on the topic.
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Appendices
Appendix A: Head of the Institution Consent Form
Appendix B: Parental/Guardian Consent Form
Appendix C: Teacher Consent Form

Appendix D: Pretest and Posttest Oral Retelling Rubric
Morrow’s 10-Point Scale: Story Retelling Analysis
(as cited in Pearman, 2008, p. 597)

Student #

Date:

Title of the Story:
General directions: Place a 1 next to each element if the child
includes it in his or her presentation. Credit gist as well as
obvious recall.
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Characters and Setting
a. Begins the story with an introduction
______________
b. Names the main character(s)
______________
c. Number of other characters named
______________
d. Actual number of other characters
______________
e. Score for other characters (C/D)
______________
f. Includes statement about time and/or place
______________.
Theme
Refers to main character's primary goal or problem to be
resolved
______________
Plot episodes
a. Number of episodes recalled
______________
b. Number of episodes in story
______________
c. Score for plot episodes (A/B)
______________.
Resolution
a. Names the problem solution/goal attainment
______________
b. Ends story
______________.
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Sequence
Retells story in structural order: setting, theme, plot
episodes, resolutions
______________.
(Score 2 for correct order, 1 for partial, 0 for none)
Highest score possible: (10)
Child's score _______
Comments:
Appendix E: Pretest: Multiple Choice
Student #:
Total Score:

Date:
/10

Title of the Story: Henry’s Freedom Box by Ellen Levine
Directions: Read the following questions and choose the best
answer. Place your answer in the space provided to the right.
Answers:
1. A ____________________ is someone who owned
slaves.
______________.
(1) clerk
(2) conductor
(3) master
(4) manager
2. Why didn’t Henry know his own age?
2. ______________.
(1) Slaves weren’t allowed to know their birthdays.
(2) His mom did not want him to know.
(3) Birthdays were not celebrated during that time.
(4) Henry just forgot when he was born.
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3. Why did Henry have to leave his mother?
3. ______________.
(1) It was time for him to find a new job.
(2) Henry wanted to move to Florida.
(3) Henry was given to his master’s son.
(4) Henry wanted to leave and find freedom.
4. Why was Nancy afraid that her master would sell her
children?
4. ______________.
(1) Slaves were not allowed to have children.
(2) Her master had lost a great deal of money.
(3) Nancy and Henry had too many children.
(4) Her children did not behave well.
5. What type of factory did Henry work in?
5. ______________.
(1) Tobacco
(2) Cotton
(3) Sugar
(4) Box
6. Why did Henry want to send himself to Pennsylvania?
6. ______________.
(1) He heard that they had good food there.
(2) His wife and children were in Pennsylvania.
(3) He liked cold weather.
(4) He wanted to go someplace where there were no slaves.
7. Why did Henry now consider March 30, 1849 his birthday?
7. ______________.
(1) It was his first day of freedom.
(2) He just liked that date the best.
(3) He found his birth certificate and it listed that date as
his birthday.
(4) His mother told him that he was born on that day.
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8. Why did everyone call him Henry “BOX” Brown?
8. ______________.
(1) He liked to pretend that he was a boxer.
(2) Because he came to Philadelphia inside of a box.
(3) James gave him the nickname when he tripped over a
box.
(4) The nickname had no meaning.
9. Which word best describes Henry Brown?
9. ______________
(1) boastful
(2) lazy
(3) joyful
(4) determined
10. Why is this book called Henry’s Freedom Box?
10. ______________
(1) Henry has a box that he named Freedom.
(2) He keeps letters he has written about his desire to be a
free man in a box.
(3) By hiding in a box, Henry was able to mail himself to a
place where he could be free.
(4) If Henry found a special box, he would be granted
freedom by his master.
Appendix F: Student Survey 1
Directions: Please answer the following questions by placing
your response on the space provided to the right.
Part A: Demographic Survey
1. My gender: (1) Male (2) Female
1. ______________.
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2. My age: (1) 6 years (2) 7 years (3) 8 years (4) 8+ years
2. ______________.
3. I use technology at home: (1) Yes (2) No
3. ______________.
4. I use technology at school: (1) Yes (2) No
4. ______________.
Part B: Technology Attitude Survey
1. I like using technology: (1) Yes (2) No
1. ______________.
2. I enjoy class more when my teacher uses technology:
(1) Yes (2) No
2. ______________.
3. I feel comfortable using technology: (1) Yes (2) No
3. ______________.
4. I think technology can help me be a better reader:
(1) Yes (2) No
4. ______________.
Part C: Technology Frequency Survey
1. I use technology at home (on average):
(1) Rarely: Once per week
(2) Infrequently: At least twice per week
(3) Often: Three-four times per week
(4) Frequently: At least five times per week
(5) Daily
1. ______________
2. I use technology at school (on average):
(1) Rarely: Once per week
(2) Infrequently: At least twice per week
(3) Often: Three-four times per week
(4) Frequently: At least five times per week
(5) Daily
2. ______________
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Appendix G: Student Survey 2
Directions: Please use the following scale and record your
responses in the right hand column.
Strongly Agree

Agree

Disagree

1

2

3

Strongly
Disagree
4

1. I like to read.
2. Understanding what I read is hard for me.
3. Understanding what I read is easy for me.
4. It is easy for me to retell what happened in a book I
read.
5. It is hard for me to retell what happened in a book I
read.
6. I enjoy reading time.
7. I wish I could have more time to read.
8. I think we have too much reading time.
9. Technology can help me become a better reader.
10. Technology makes reading more fun.

Appendix H: Posttest: Multiple Choice
Student #:
Date:
Total Score: /10
Title of the Story: Ace Lacewing: Bug Detective by David
Biedrzycki
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Directions: Read the following questions and choose the best
answer. Place your answer in the space provided to the right.
Answers:
1. What kind of doctor was Xerces Blue?
1. _____________.
(1) Takes tonsils out.
(2) Pediatrician.
(3) Studies dead bugs.
(4) Eye doctor.
2. How did Ace and Sergeant Zito first know each other?
2. _____________.
(1) They went to the same school.
(2) Zito hired Ace to work on a case.
(3) They were neighbors.
(4) Zito was a witness to a crime that Ace investigated.
3. A(n) _____________________ is the plea made by a person
accused of a crime of having been at another place when the
crime occurred.
3. _____________.
(1) excuse
(2) alibi
(3) roach
(4) cicada
4. Why was the maggot not a believable witness?
4. _____________.
(1) He was known as a liar.
(2) He was never at the Hive Rise.
(3) He had no ears.
(4) He had no eyes.
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5. After Ace ran from the tiger beetle and smacked into the
wall, he said, “I heard a familiar flutter of wings, and then the
world went to sleep.” What did he mean when he said the
world went to sleep?
5. _____________.
(1) It was bedtime for every person in the world.
(2) He took a nap.
(3) He passed out (fainted) after hitting the wall.
(4) It was his bedtime so he went home and went to bed.
6. Why did Ace not want to go into the Beetle Zoo?
6. _____________.
(1) Lacewings have been eaten by beetles.
(2) He wanted to spend time with Dr. Xerces Blue instead.
(3) He did not think it was important to follow the trail of
honey into the zoo.
(4) Zito needed to meet with him to talk about the case.
7. Which word best describes Princess Pollen?
7. _____________.
(1) Jealous
(2) Lazy
(3) Spoiled
(4) Careful
8. What is the only thing that makes a mantis run for cover?
8. _____________.
(1) Bees
(2) Spiders
(3) Pollen
(4) Bats
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9. Read the following passage from the story and then answer
the question that follows:
“Well, well if it ain’t the little lacewing and his bloodsucking friend,” said the Drone.
“That’s a common misconception! Actually it’s the female
who-uhh!” Zito groaned as the mantis’s claw tightened around
him.
What does misconception mean?
9. _____________.
(1) A right idea
(2) A wrong idea
(3) Something scary that happens
(4) Bugs that suck people’s blood
10. Which of the following is the best summary of the story?
10. _____________.
(1) Ace Lacewing is a bug detective.
(2) Queenie Bee was being held in a honeycomb.
(3) Ace and Zito solved the mystery of the missing Queen
Bee and saved Queenie Bee from her sister, Princess
Pollen.
(4) Ace and Xerces Blue found time to finally eat some
aphids a la mode.
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6.13 Music and Its impact on Writing
Productivity
(Adapted with modification from Onekqua N. Henry (2010),
Report of an Action Research Project performed under the
supervision of Dr. Sharon A. O’Connor Petruso, Education
703.22, May 20, 2010)
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 Abstract
This study investigated the influence of music on student’s
attitudes toward writing and their writing productivity. The
research focused on five fifth grade students, three females and
two males in an urban Government aided school in Kolkata. A
survey was used to determine students attitudes toward writing
before the introduction of music and after. A Pre-experimental
design was used to investigate whether the number of words
written would increase with the exposure to music over time.
Students listened to a 3-4 minute songs then were asked to
write a response based on a question that was related to the
songs theme. Results indicated that an overall increase in
students writing attitudes increased as well as writing
productivity. These findings provide support for researcher’s
expectations and provide evidence for the influence of music
on writing productivity and attitudes toward writing.

1. Introduction
In 2003 the National Commission on Writing (as cited in
Kissel, 2008, p. 53) pleaded for a writing revolution in
education. The commission called for an increase of attention
on the subject writing which is considered the most neglected
of the three R’s. Over the years the teaching of writing has seen
many changes and currently there is greater emphasis on
reading than there is on writing given the No Child Left Behind
Act. Applebee & Langer (2009) asserts all of these changes are
just cause for teachers to evaluate how these changes have
affected the teaching and learning of writing in American
schools. Taking a look at the writing of students in American
schools in 2007 the National Assessment of Educational
Progress (NAEP) (as cited in Applebee & Langer, p. 20)
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reported that between 80% and 90% of middle and high school
students had achieved what they identify as the basic writing
skills appropriate for their grade level. However, only 31% at
grade 8 and 23% at grade 12 are considered proficient. In the
NAEP framework this means that the majority of students in
this grade are not capable of producing an effectively organized
paper with fully developed responses. Also many students are
not receiving writing assignments which are lengthy and
complex and require creative and analytical thinking. As a
result these students are ill prepared for writing assignment in
college which requires critical and analytical thinking as well
as longer papers. Currently the focus of writing is on process
oriented writing, yet still students writing is not where it should
be.
1.1 Statement of the Problem
Across the nation a large percentage of elementary school
students writing skills are below the proficient level, partly
because students are just not interested in the writing prompts
that their teachers assign and they lack a motivation for writing.
Integrating music in the classroom to support teacher’s writing
instructions can enhance students writing skills and increase
their motivation towards writing.
1.2 Review of Related Literature
Various instructional strategies have been used in
elementary schools to teach writing over the past 30 years. In
the 1970’s the teaching of writing focused substantially on the
mechanics of grammar and punctuation. When describing Peg
Sudol’s experience with teaching writing, Sudol & Sudol
(1991) reported that Peg was not required to teach writing prior
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to 1985 and instead she taught parts of speech, complete
sentences, capitalization, and punctuation with an occasional
creative writing assignment. Much has changed since then.
New texts written by Calkins, Atwell, and Graves became the
handbooks of the new pedagogy (Sudol &Sudol), and the focus
changed to workshop models and the writing process. The
writing process consists of prewriting, drafting, revising,
editing and publishing. This type of writing strategy often
includes conferencing with teachers and peers. Other current
strategies include guided writing where teachers model writing
and guide their students through the thinking process of writing
(Box), and interactive writing where students and teachers
collaborate in the construction of text while building on prior
knowledge (Patterson, Schaller, & Clemmens). Despite these
various strategies for teaching writing, teachers across the
nation report that many of their students hate writing, and a
need for motivational strategies during writing instruction is
necessary.
Students rarely respond well to the writing prompts that
teachers assign. They often perceive writing as a chore and
often times do not care about the contents of what they are
writing. As a result teachers are faced with the task of
motivating their students to write. Teachers know that writing
is an essential part of academic success and, as facilitators of
learning they try to identify factors that can positively impact
students’ motivation for writing and improve overall writing
ability. Music as a motivational tool has been cited by many
researchers, theorists, and teachers, as a way to improve
students writing, as well as overall academic achievement.
When writing is combined with music Scott (1996) noted that
students not only expand their appreciation for music, but they
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also use their writing skills and are made aware of the
possibilities that exist for words and music.
A growing body of research reveals the beneficial effects of
music on student writing and overall academic achievement. In
1998 a study was done to measure the effect of music choice on
two emotionally disturbed students’ writing motivations and
writing skills. The study found that both students’ basic writing
skills and creativity improved when they were exposed to
music during writing assignments. The study also found that
the music had a calming effect on both students helping them
to concentrate on the writing assignments (Kariuki, &
Honeycutt).
Donohoe &McNeely (1999) examined the effect of student
music choice on writing productivity and found that there was
an increase in the number of words written by students in the
study. Southgate & Roscigno (2009) explored the impact of
music and adolescent achievement by examining various
students’ music involvement in and out of school. They found
that music participation generally increases achievement levels.
Another study in 1993 found that audio stimuli (hearing music)
combined with a visual stimuli was effective in improving
students’ descriptive writing. (Black, 1993)
Music is deemed beneficial to students not only in writing
but also other areas of literacy such as reading. Because there
are many similarities between literary acquisition and music
development, combining the two appears very effective.
Gardner (1998) theorized that musical intelligence runs in an
almost structural parallel to linguistic intelligence. Lloyd (as
cited in Wiggins, 2007, p. 55) drew many parallel skills such as
auditory and visual discrimination, the ability to perceive the
likeness and differences in sounds shapes and symbols, and eye
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motor coordination, reading from left to right top to bottom.
Hansen, Bernstorf, &Stuber (as cited in Wiggins, 2007, p.55)
also drew several parallels between music and literacy such as
phonological awareness, phonemic awareness, and fluency.
Along with sharing parallel skills, music combined with
writing helps to motivate and engage students, two of the many
goals that teachers share when trying to get their students to
write.
Researchers, teachers, and theorists also indicate that using
music to support and enhance writing helps to meet the needs
of students different learning styles and ties into Howard
Gardner’s multiple intelligences (Eady & Wilson, 2004;
Pearman, 2003; Prescott, 2005;). DiEdwardo (2005) noted
pairing linguistic and music intelligences trigger the brain’s
cognitive functions demanded for reading and writing. (p. 129)
As students are living in a world filled with technology,
texting, gaming, visual and audio stimulus factors which Walsh
(2008) considers “new literacies” teachers must resolve a way
to keep students attention in an environment that has changed
since their attendance in elementary school and include these
new literacies in order to maximize their students’ success.
Given music’s documented potential to motivate and
support writing, teachers have attempted to implement the
combination in their classrooms. When discussing how popular
music can be used in connection with writing Rubin &
Melinick (1998) noted that it can be used as an entrée for
talking about written works and provide a route into writing.
Perry (2007) advocates for using nee literacies such as music in
order to show students that adults value their interests. She also
noted that teenagers really like popular music, and details how
a friend of hers uses music to teach students different modes of
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writing. Cooks (2004) described how teaching English skills
was a challenge in his classroom and that hip-hop music helped
to improve students engagement and writing ability. Earnest &
Duncan (2002) also support the idea of using hip hop in the
classroom when they describe using hip-hop to teach writing
poetry. They noted that provocative rap texts open up topics for
discussion and “these discussions may lead to more thoughtful
analyses, which could translate into expository writing” (p.90).
Weinstein (2006) profiled four young adults ages 15-22 and
discussed how writing raps brought these young adults
pleasure, which in turn made them enthusiastic about writing
and engaged in their literary development. Furthermore popular
music including rap and hip-hop can and has been used as a
tool for motivating students to write as well as teaching them
how to write. Popular music acts as a scaffold for literary
concepts, is rich in metaphor, is culturally relevant to students,
and the issues and lyrics in the music promote discussion and
encourage a written response (Cooks, 2004; Earnest & Duncan,
2002; Weinstein, 2006; Perry, 2007 ;)
As music helps to enrich writing, teachers have claimed
that the combination also works in reverse, that is writing can
help to enrich music. Even music teachers are proponents for
combining music and writing. Hansen (2009) explored how
writing can provide rich opportunities for children to deepen
their understanding of the many aspects of music. Hansen also
encourages educators to illicit written responses to music.
Pearman & Friedman (2009) noted different ways that a
notebook can be used in a music classroom. They described
having students divide the notebook into categories and using it
for class notes and new vocabulary.
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Along with motivating, and acting as a catalyst for writing
music helps to enhance students self efficacy and experiences
with writing, two related areas of research. Attitude,
motivation, and engagement are vital factors that contribute to
reading and writing success (Patterson et al, p. 496). Writing
attitude is related to how students feel about writing and their
potential for writing. Kim & Lorsbach (2005) investigated how
students’ perceived self-efficacy is related to their writing
abilities. When comparing the participants writing they found
that students with high self-efficacy had a higher level of
writing development than students with low self efficacy.
Hudson (2001) conducted a study which included 430 firstsixth grade students and examined the relationship between the
writing attitude and the writing achievement of the participants.
The results of this study indicated that along with gender and
grade level, students’ attitude toward writing is related to
writing achievement (p.94). Thus when teachers use music in
combination with writing and
that music helps to motivate and change students’ attitude
toward writing, it is possible to improve students writing
productivity and ability.
With the abundance of researchers, theorists, and teachers
who support combining music and writing, there is a lack of
research that disputes the beneficial impacts of music on
student writing. However one study by Zehr (2000) examined
the Mozart effect, listening music to improve spatial-temporalreasoning, and found that it was only effective for college
students and wore of within 15 minutes. Zehr also reported that
researchers for this study did not find a significant relationship
between the arts of any type, which includes music and
improvements in academic achievement. Piro (2009) conducted
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study about music and literacy development to see if it possible
to transfer skills from one talent to the next and concluded in
terms of music and student achievement it’s not that simple. He
stated “many education practitioners have been exposed to
some hazy ‘music makes you smarter’ claims, proposing that
listening to or making music, in general should somehow result
in students with markedly advanced intellectual capacity” (p.
34). However, Piro does convey that in order for music to have
an impact on student achievement educators must create
competent instructional approaches.
Along with the skeptics of music’s positive impact on
student achievement there are other reasons reported on why
music is opposed as a motivation for writing. These reasons
include it is a non-traditional way of teaching, teachers are not
sure how to incorporate the two, and the lyrics of music can be
provocative and have controversial perspectives. (Earnest&
Duncan, 2009; Perry, 2007 ;) However, Rodesiler (2009) a
former high school teacher and supporter of using music videos
in the ELA classroom to prompt student writing asserts that the
issue of the controversial lyrics can be solved by choosing
music videos with age appropriate content. Although Rodesiler
is incorporating music videos in his ELA class teachers can use
this same discretion when choosing a song for students to listen
and respond to.
Despite the few opponents, there is a large body of
evidence that supports music in combination with writing acts
as a motivational tool, and helps to improve students writing
attitudes and abilities. Since students live in a world today
where things such as IPods, games, television, and music are
much more engaging than writing ,some teachers have found a
way to integrate these new literacies especially music into their
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classrooms in order to rejuvenate students feelings toward
writing and improve their overall writing skills.
1.3 Statement of the Hypothesis:
Hr1- Integrating music in five fifth grade students writing
assignments at Government aided school of Kolkata over the
course of five weeks will increase their attitudes toward
writing.
Hr2- Integrating music in five fifth grade students writing
assignments at Government aided school of Kolkata over the
course of five weeks will increase their writing productivity.

 2. Method
2.1 Participants
Five fifth grade students participated in this study. All
students attended the same public school located in an urban
area. The participants were chosen as the researcher taught
their fifth grade class. All students were identified as having
low writing productivity, poor writing content, and feelings of
reluctance toward writing. Following is a description of the
population.The school in which the five students were selected
is located in Kolkata. There were 3 female students and 2 male
students. The student’s ages ranged from 9-11. One student is
much older because he was held back a grade. No students in
the class have any special education services. All students have
been accustomed to writing under the writing workshop model.
Prior to the study music had not been incorporated into the
class during writing lessons.
2.2 Instruments
Several instruments were used to collect data for this study.
Consent forms were sent to parents for their child’s
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participation in the study. The researcher observed students
behaviors before, during, and after their writing assignments
prior to integrating music into the writing assignments. Based
on these observations a pre-survey was and distributed to the
students in this study prior to integrating music into their
writing assignments. The survey assessed students’ attitude
toward writing. Also two post surveys was administered, one
about students’ attitudes toward writing and the other about
their perception of their writing productivity. All surveys used
a likert scale rating of 1-4 with 1 representing strongly disagree
and 4 representing strongly agree. Five songs were also used in
the study. The songs consisted of Top 40 songs in the genres of
pop, hip-hop and R&B. The songs included were: One Time”
by Justin Bieber, “Just Fine” by Mary J. Blige, Champion” by
Kanye West “One Step at a Time” by Jordin Sparks, “ and “
The Climb” by Miley Cyrus. The words to the song can be
found in appendices, E, F, G, H I, respectively. Additional
materials included IPod and Bose IPod speaker, a device used
for docking and listening to songs on the IPod.
2.3 Experimental Design
The design for this study was a pre experimental one shot
case study. It consisted of a single group exposed to a treatment
(X) and post tested (O) The symbolic design is XO. That is
audio stimuli in the form of pop music were administered to a
single group of five students. All students in the group listened
to a (3-4 minute) song and were asked to write a response
based on a question that referred to a theme or topic brought up
in the song. All students were given fifteen minutes to write
their responses. There was no control group in for this study.
The threats to this experimental design consisted of internal
and external threats. The internal threats are as follows:
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History, in the form of any distractions that can interrupt
students during their writing sessions. Maturation in the form
of weaning of excitement for students participation, they may
become bored with responding to the songs. Instrumentation
was a possible threat in the form of students being bored with
answering the surveys. Mortality could affect research greatly
because there are only five students participating in the
research and if a student transfers schools in the middle of the
research the results of the study will be highly inflated.
Selection –Maturation Interaction can affect the internal
validity of the research because there are both boys and girls in
the study and girls are generally more mature than boys in the
fifth grade. Also there is one boy who was held back so he is
older by the rest of the students by 1 ½ years.
The External threats to validity are as follows: Ecological
validity, because the e results from this study cannot generalize
to other environments. The children in this study all live and
attend school in an urban area near Kolkata. Students who live
in Delhi receiving the same treatment may have different
results. Selection Treatment Interaction, could be a threat to the
external validity of the research because the five students in the
study are not random they were all picked by the researcher and
all students were identified to have poor writing skills.
Experimenter effects could take place in the form of passive
elements, researchers age considerably younger than some of
the other teachers therefore researcher could possibly pick pop
songs that are very familiar to the students. The researcher’s
gender could also affect the specific songs chosen. Reactive
arrangements/participants effects could have an effect on the
study because the researcher is using five students from
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researcher’s classroom and a possible Hawthorne effect can
take place because these five students may perform better
because they feel special for being picked. The students may
write better on the basis they want to please the researcher for
picking them.
2.4 Procedure
The first step in conducting this study was to identify
students who were demonstrating a need for the intervention.
The researcher looked for students who showed a lack of
enthusiasm for writing assignments and for students who had
low writing productivity. Once these students were identified
the next step was for the researcher to gain parental permission
for the selected students to participate in the study. Upon
approval, the researcher preceded to begin the study. A presurvey of attitudes toward writing was given to all students in
the sample to acquire information about their attitudes toward
writing prior to the implementation of the intervention. On the
first session students were explained that they would be
participating in writing activities over the course of five
sessions. They were told that in each session they will be
listening to a 3-4 minute song and when the song is done they
will write a response to a question posed by the researcher. The
students followed the same procedure in the next four
following sessions with the same type of intervention for a total
of five sessions. The one difference in each session was that a
new song was played and responded to each subsequent
session. When the five sessions were completed the students
completed 2 post surveys, one about their attitudes toward
writing after music and the other about their perception of their
writing productivity.
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 3. Results
Two research questions were used to guide the analysis of
the data in this study.
1: Will the sample students increase the number of words
written when they are exposed to music in their writing
assignments?
2: Will the sample students attitude toward writing change
from pre-survey when they are exposed to music in their
writing assignments.
According to Figure 1, students 1, 3, and 4 writing
productivity (the number of word written) increased with each
session. Implying that integrating music in students writing
assignments produced positive results. Students 2 and 5 had a
slight decrease in writing productivity from the first session to
the second session, however after the second session their
writing productivity increased in each subsequent session.
Since these students writing productivity did not decrease in
any other session one can assume that the integration of music
in their writing assignments had a positive effect also. The total
number of words written each session by all students was also
taken into account. The researcher found that with each session
the total number of words written increased further supporting
that music integration in students writing assignments has a
positive impact.
In addition to analyzing the number of words written by
each student, the researcher also analyzed the correlation
between music and students writing productivity by looking at
the students post survey answers. Figure 2 shows the
correlation between the two. The researcher took the average
number of words written by each student and correlated it with
post survey question number 3 on Appendix C. The survey
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question asked students if they felt that they wrote longer
paragraphs after exposed to music. With a correlational
coefficient of 0.72 rxy there appears to be a fair positive
correlation between the students’ exposure to music and the
number of words written. The results of the study provide
support for the researcher’s hypotheses.

 4. Discussion
The results of this study demonstrated that the use of music
as a motivational tool and a catalyst for writing are effective in
increasing students writing productivity and attitudes toward
writing. The present study was intended to show that students
will write more words when exposed to a song and then
responding to that song by answering a question prompted by
the researcher. The study also intended to show that students
attitude toward writing will be a positive one after the
intervention. The study supported these hypotheses as the
number of words written by each student generally increased
over the course of five sessions and the correlation between
music and students’ writing was a positive one. These findings
are in keeping with the previous research by Donhoe &
Mcneely (1999) that when music is integrated into students
writing the number of words written increases.
Observations during the duration of the research revealed a
difference in the students’ outward reactions toward their
writing assignments. When music was integrated into their
writing, resistance to perform decreased and the students
seemed rather excited to write rather than seeing it as a chore as
they had done prior to the researcher implementing the
intervention. This phenomenon was also experienced by
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researchers Kariuki & Honeycutt (1998) who found that music
was an effective motivational tool for writing.

 5. Implications
The current study although showing a positive result was
conducted with only five students. Further studies should
attempt to demonstrate the same effects with a larger sample.
The results obtained in this study showed an overall increase in
students writing productivity, however there were two students
whose writing productivity slightly lowered in from one
session to the next. Further studies should attempt to find if
song choice plays a role in how many words a student writes.
Table 1:
Column1

Student1

Student2

student3

Student4

Student5

Session 1

110

140

150

143

161

Session 2

127

135

158

147

157

Session 3

130

144

170

155

169

Session 4

141

149

173

169

173

Session 5

157

156

179

176

177

Figure 1: Student writing productivity; bars from left to right are for
Session 1, Session 2, Session 3, Session 4 and Session 5 respectively.
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Figure 2: Relationship between music and student writing
productivity.
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Appendix A
Parent Consent Form
Appendix B
Pre Survey
Students Attitude toward Writing
Directions: For each statement place the number on the
corresponding line that you mostly agree with.
1
Strongly
Disagree

2
Disagree

3
Agree

4
Strongly
Disagree

1. Writing is boring. ___________
2. Writing is hard work. ___________
3. I like to write in my spare time. ___________
4. I enjoy writing notes and letters to people. ___________
5. I like writing at school. ___________
6. I have trouble thinking about what to write. ___________
7. It is fun to write things at home. ___________
8. I like to share my writing with others. ___________
9. Writing is fun. ___________
10. I wish I had more time to write at school. ___________
11. I only write when I am told to write._________
12. I think I’m a good writer._________
13. I like to write.___________
14. I write often write at home. ___________
15. I like to write about things that have happened to me.
___________
16. It is difficult for me to write. ___________
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Post Survey
Students Perception of their writing productivity
Directions: For each statement place the number on the
corresponding line that you mostly agree with.
1
Strongly
Disagree

2
Disagree

3
Agree

4
Strongly
Disagree

1. I write well. ___________
2. I get good grades on my writing assignments. ___________
3. I write longer paragraphs after listening to music.
__________
4. Writing is difficult for me. ___________
5. I think I write to little. ___________
6. I write better when I free write than when given a topic.
___________
7. I get mostly 4’s on my report card for writing workshop.
___________
8. My teacher thinks I write to little. ___________
9. I write many words in my essays. ___________
10. I use many details when I write. ___________
11. I write shorter paragraphs when after listening to music
__________.
Post Survey
Students Attitude toward Writing
Directions: For each statement place the number on the
corresponding line that you mostly agree with.
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1
Strongly
Disagree

2
Disagree

3
Agree

4
Strongly
Disagree

1. I like to write about things that have happened to me.
___________
2. Writing is hard work. ___________
3. I enjoy writing notes and letters to people. ___________
4. I like writing at school. ___________
5. It is fun to write things at home. ___________
6. Writing is fun.
7. I have trouble thinking about what to write. ___________
8. I only write when I am told to write. __________
9. I think I’m a good writer. ___________
10. I like to write. ___________
11. I write often write at home. ___________
12. I like to write in my spare time. ___________
13. It is difficult for me to write. _____________
14. I wish I had more time to write at school. ___________
Justin Bieber “One Time
Me plus you, I'ma tell you one time
Me plus you, I'ma tell you one time
Me plus you, I'ma tell you one time
One time, one time
When I met you girl my heart went knock knock
Now them butterflies in my stomach won't stop stop
And even though it's a struggle love is all we got
And we gon' keep keep climbing to the mountain top
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Your world is my world
And my fight is your fight
My breath is your breath
And your heart
And girl you're my one love, my one heart
My one life for sure
Let me tell you one time
(Girl, I love, girl I love you)
I'ma tell you one time
(Girl, I love, girl I love you)
And I'ma be your one guy
You'll be my #1 girl
Always making time for you
I'ma tell you one time
(Girl, I love, girl I love you)
I'ma tell you one time
(Girl, I love, girl I love you)
You look so deep, you know that it humbles me
You're by my side, them troubles them not trouble me
Many have called but the chosen is you
Whatever you want shawty I'll give it to you
Your world is my world
And my fight is your fight
My breath is your breath
And your heart
And girl you're my one love, my one heart
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My one life for sure
Let me tell you one time
(Girl, I love, girl I love you)
I'ma tell you one time
(Girl, I love, girl I love you)
And I'ma be your one guy
You'll be my #1 girl
Always making time for you
I'ma tell you one time
(Girl, I love, girl I love you)
I'ma tell you one time
(Girl, I love, girl I love you)
Shawty right there
She's got everything I need
And I'ma tell her one time
Give you everything you need down to my last dime
She makes me happy
I know where I'll be
Right by your side
Mary J Blije “Just Fine”
You know I love music
And every time I hear something hot
It makes me wanna move
It makes me wanna have fun
But it’s something about this joint right here
Its makes me wanna…..Woooh
Let it go……
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Can’t let this thing called love get away from you
Feel free right now, going do what you want to do
Can’t let nobody take it away, from you, from me, from we
No time for moping around, are you kidding?
And no time for negative vibes, cause I’m winning
It’s been a long week, I put in my hardest
Gonna live my life, feels so good to get it right
So I like what I see when I’m looking at me
When I’m walking past the mirror
No stress through the night, at a time in my life
Ain’t worried about if you feel it
Got my head on straight, I got my mind right
I aint gonna let you kill it
You see I wouldn’t change my life, my life’s just…..
Fine, fine, fine, fine, fine, fine, ooooh
Fine, fine, fine, fine, fine, fine, ooooh
Just fine, fine, fine, fine, fine, fine, ooooh
You see I wouldn’t change my life, my life’s just fine
Feels so good, when you’re doing all the things that you want
to do
Get the best out of life, treat yourself to something new
Keep your head up high
In yourself, believe in you, believe in me
Having a really good time, I’m not complaining
And I’m a still wear a smile if it raining
I got to enjoy myself regardless
I appreciate life, I’m so glad I got mine
So I like what I see when I’m looking at me
When I’m walking past the mirror
Aint worried about you and what you gonna do
I’m a lady so I must stay classy
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Got to keep it hot, keep it together
If I want to get better
You see I wouldn’t change my life, my life’s just…..
Fine, fine, fine, fine, fine, fine, ooooh
Fine, fine, fine, fine, fine, fine, ooooh
Just fine, fine, fine, fine, fine, fine, ooooh
You see I won’t change my life, my life’s just fine
I aint gon’ let nothing get in my way
(I ain't gone let nobody bring me down, no, no, no)
No matter what nobody has to say
(No way, no way, no way)
I ain’t gon’ let nothing get in my way
No matter what nobody has to say
Feels so good, when you’re doing all the things that you want
to do
Get the best out of life, treat yourself to something new
It’s a really good thing to say
That I won’t change my life, my life’s just fine
Fine, fine, fine, fine, fine, fine, ooooh
Fine, fine, fine, fine, fine, fine, ooooh
Just fine, fine, fine, fine, fine, fine, ooooh
You see I won’t change my life, my life’s just fine
So I like what I see when I’m looking at me
When I’m walking past the mirror
No stress through the night, at a time in my life
Ain’t worried about if you feel it
Got my head on straight, I got my mind right
I ain’t gonna let you kill it
You see I wouldn’t change my life, my life’s just…..
Kanye West “Champion
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Did you realize that you are a champion in their eyes?
Yes, I did, so I packed it up and brought it back to the crib
Just a lil' somethin' show you how we live
Everybody want it but it ain't that serious
That's that shit, so if you gon' do it, do it just like this
Did you realize that you are a champion in their eyes?
You don't see just how wild the crowd is?
You don't see just how fly my style is?
I don't see why I need a stylist
When I shop so much I can speak Italian
I don't know I just wanted better for my kids
And I ain't sayin' we was from the Projects
But every time I wanted layaway or a deposit
My dad'll say, "When you see clothes, close your eyelids"
We was sorta like Will Smith and his son
In the movie, I ain't talkin' 'bout the rich ones
'Cause every summer he'll get some
Brand new hare-brained scheme to get rich from
And I don't know what he did for dough
But he'd sent me back to school wit' a new wardrobe
And hey
Did you realize that you are a champion in their eyes?
I think he did, when he packed it up and brought it back to the
crib
Just a lil' somethin' show you how we live
Everything I wanted, man, it seemed so serious
That's that shit, so if you gon' do it, do it just like this
Did you realize that you are a champion in their eyes?
When it feel like livin's harder than dyin'
For me givin' up's way harder than tryin'
Lauryn Hill say her heart was in Zion
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I wish her heart still was in rhymin'
'Cause who the kids gon' listen to? Huh?
I guess me if it isn't you
Last week I paid a visit to the institute
They got the crop out keepin' kids in the school
I guess I'll clean up my act like Prince'd do
If not for the pleasure, least for the principle
They got the CD then got to see me drop gems
Like I dropped out of P.E.
They used to feel invisible, now they know they invincible
Did you realize that you are a champion in their eyes?
This is the story of a champion
Rounders in the mob and they pop the guns
Stand up, stand up, here he comes
Tell me what it takes to be number one?
Tell me what it takes to be number one?
This is the story of a champion
Rounders in the mob and they pop the guns
Stand up, stand up, here he comes
Tell me what it takes to be number one?
Tell me what it takes to be number one?
Did you realize that you are a champion in their eyes?
Jordin Sparks “One Step at a Time”
Hurry up and wait so close but so far away
Everything that you've always dreamed of
Close enough for you to taste but you just can't touch
You wanna show the world but no one knows your name yet
Wonder when and where and how you're gonna make it
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You know you can if you get the chance
In your face and the door keeps slamming
Now you're feeling more and more frustrated
And you're getting all kind of impatient, waiting
We live and we learn to take
One step at a time there's no need to rush
It's like learning to fly or falling in love
It's gonna happen and it's supposed to happen
That we find the reasons why, one step at a time
You believe and you doubt
You're confused and got it all figured out
Everything that you always wished for
Could be yours, should be yours, would be yours if they only
knew
You wanna show the world but no one knows your name yet
Wonder when and where and how you're gonna make it
You know you can if you get the chance
In your face and the door keeps slamming
Now you're feeling more and more frustrated
And you're getting all kind of impatient, waiting
We live and we learn to take
One step at a time there's no need to rush
It's like learning to fly or falling in love
It's gonna happen and it's supposed to happen
That we find the reasons why, one step at a time
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When you can't wait any longer
But there's no end in sight
It's the faith that makes you stronger
The only way we get there is one step at a time
Take one step at a time there's no need to rush
It's like learning to fly or falling in love
It's gonna happen and it's supposed to happen
That we find the reasons why, one step at a time
One step at a time there's no need to rush
It's like learning to fly or falling in love
It's gonna happen and it's supposed to happen
That we find the reasons why, one step at a time

Miley Cyrus “The Climb”
I can almost see it
That dream I am dreaming
But there's a voice inside my head saying
"You'll never reach it"
Every step I'm taking
Every move I make feels
Lost with no direction
My faith is shaking
But I gotta keep trying
Gotta keep my head held high
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There's always gonna be another mountain
I'm always gonna wanna make it move
Always gonna be a uphill battle
Sometimes I'm gonna have to lose
Ain't about how fast I get there
Ain't about what's waiting on the other side
It's the climb
The struggles I'm facing
The chances I'm taking
Sometimes might knock me down
But no, I'm not breaking
I may not know it
But these are the moments that
I'm gonna remember most, yeah
Just gotta keep going
And I, I got to be strong
Just keep pushing on
'Cause there's always gonna be another mountain
I'm always gonna wanna make it move
Always gonna be a uphill battle
Sometimes I'm gonna have to lose
Ain't about how fast I get there
Ain't about what's waiting on the other side
It's the climb, yeah!
There's always gonna be another mountain
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I'm always gonna wanna make it move
Always gonna be an uphill battle
Somebody's gonna have to lose
Ain't about how fast I get there
Ain't about what's waiting on the other side
It's the climb, yeah!
Keep on moving, keep climbing
Keep the faith, baby
It's all about, it's all about the climb
Keep the faith, keep your faith, whoa
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6.14 The Comprehension Conundrum:
Vocabulary Pre-Exposure and its
Effects on Reading Comprehension
(Adapted with modification from Eric C. Powell (2012), ED
7201T/7202T, CUNY Brooklyn College, Fall 2011/Spring
2012)
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 Abstract
The researcher conducted an experiment to determine
whether or not an increased exposure to vocabulary via
vocabulary flash cards would increase reading comprehension
levels among elementary students. The researcher had a
treatment group of ten 5th grade students and a control group of
ten 5th grade students. The treatment group was exposed to
flashcard technique and dictionary skills over the course of a
four week period. Pre- and post-treatment assessment levels
were then compared to determine the effect (if any) of the
treatment. It was determined by the experiment that the
treatment was successful and that the researcher’s hypothesis
was correct. Reading comprehension levels among the
treatment group increased by a mean of 0.9 points, while the
control group maintained their comprehension levels with only
a 0.1 point mean increase. It was determined as a result of the
experiment that an increased focus on vocabulary within the
reading workshop model currently employed in the classroom
would be beneficial to the reading comprehension levels of
elementary students.

 1. Introduction
The researcher has been fortunate enough to work with
developing readers in the capacity of reading and writing tutor
for almost four years now. The students the researcher has
worked with have ranged in level from class V to Class X.
Reading instruction usually begins with phonemic awareness
before proceeding to comprehension. A student is first taught to
decode words phonetically in order to be able to read the words
on the page, with reading comprehension – the student’s
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understanding of what is being read – left as a secondary
concern.
1.1 Statement of the Problem
During the researcher’s time as both a reading and writing
tutor and a fifth grade student teacher, the researcher has come
to notice a disparity between student phonemic awareness and
reading comprehension levels. Students who regularly display a
positive grasp of phonic decoding skills are not always able to
comprehend and explain what they have just read. Based on
these observations the researcher is interested in investigating
techniques which purport to increase student comprehension
levels. The current model for reading comprehension
instruction is the reading workshop – a model in which there is
one particular gap: vocabulary reinforcement (Fountas &
Pinnell, 2001).
1.2 Review of Related Literature
The current practice for promoting and teaching reading
comprehension is called the reading workshop. The reading
workshop, developed by Nancie Atwell, supplants the
traditional basal reader with the students’ independent choice
of reading materials, allows for reading time during class, and
asks that the students record reflections about their reading in a
reading journal as well as share those thoughts with the class
(Swift, 1993). The reading workshop model has been used to
develop in students a sense of purpose in reading, increase the
students’ sense of their own reading competence, and broaden
the students’ knowledge base of reading strategies which
enhance comprehension (Kletzien & Hushion, 1992). Reading
workshop has also been used to increase student motivation to
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read as well as student reading speeds (Lausé, 2004). Students
themselves have noted in studies an increase in their reading
comprehension due to reading workshop (Stewart, Paradis,
Ross, & Lewis, 1996).
Reading workshop is a complete reorganization of reading
instruction which has been deemed necessary in order to
“rekindle a sense of joy and ownership” in the students’ views
of reading (Reutzel & Cooter, 1991, p. 548). One aspect of this
reorganization involves transference of control regarding
student reading material – a transference which may at first
give some teachers pause (Roessing, 2007). The control over
student reading material shifts from teacher to student. It has
been observed that in this reorganization the reading workshop
is an outgrowth of Vygotsky’s theories regarding social
interaction as a component of learning (Meyer, 2010). Through
the reading workshop, the students are encouraged to
communicate their ideas with their classmates while the teacher
is utilized to model the various strategies for the students
(Uttero, 1988). Reciprocal instruction (peer teaching of
strategies) has been shown to greatly improve reading
comprehension levels (Lysynchuk, Pressley, & Vye, 1990).
Both of these aspects of the reading workshop can be seen as
containing social interaction and are thus able to be seen as
outgrowths of Vygotsky (Fountas & Pinnell, 2001).
The process of becoming a reader with comprehension
abilities is an ongoing one, and this process will not begin to
occur unless the student becomes engaged with meaningful
texts from the start (Scharer, Pinnell, & Fountas, 2005). In
order to create engaged readers, the teacher of the reading
workshop must be prepared to experiment with different
strategies and the students must be able to see those various
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strategies being utilized. One method which enables the
students to observe the comprehension strategies of his/her
classmates is through a shared reading of a common text.
Through joint reading of a shared text, students are able to
understand the reading strategies employed by their classmates
(Ash, 1990).
Methods outside of the reading workshop have been shown
in increase reading comprehension as well. Oral reading of
well-organized stories has been shown to increase
comprehension in low performing readers (Hinchley, & Levy,
1988). Exposure to reading strategies prior to classroom
instruction has shown lasting results among fifth grade students
(Van Keer & Verhaeghe, 2005). Students with learning
disabilities often must be taught to re-read passages which at
first confused them, as they often do not realized that
comprehension must be actively monitored (Gersten, Fuchs,
Williams, & Baker, 2001). Reading workshop models have
been shown to increase reading levels as well as levels of
involvement among students with learning disabilities, without
showing an effect on reading comprehension levels (Oberlin &
Shugarman, 1989).
Another method which has been evaluated in terms of its
usefulness in promoting reading comprehension is the use of
technology in the classroom. Web-conferencing has been
utilized successfully to connect struggling readers with literacy
coaches to reinforce classroom lessons and to deliver
specialized instruction to struggling readers (Amendum,
Vernon-Feagans, & Ginsberg, 2011). Mindful of the emergence
of technology in the classroom, a modified version of the
reading workshop has even been designed in which electronic
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books and electronic reading journals are utilized (Larson,
2008).
A correlation has also been shown between the amount of
time a literacy coach spends with a teacher relating to student
reading gains in which a direct relation was shown between
increased time with a literacy coach (for the teacher) and
increased reading comprehension gains (for the students)
(Elish-Piper & L’Allier, 2011). Taken together with findings
relating student gains to contact with literacy coaches, it can be
seen that involvement with a literacy coach is a beneficial
methodology to employ for student gains in reading
comprehension.
Studies have also been done in which programs similar to
the reading workshop are tested without showing positive
results towards reading comprehension. One such study utilized
a methodology called The Schoolwide Enrichment Model in
Reading Framework (SEM-R), which employs many of the
hallmarks of the reading workshop (independent reading,
student choice of reading material, exposure to books in the
students’ field of interest), in conjunction with daily direct
instruction. While student gains were shown in oral reading
fluency and student outlooks towards reading, there were no
significant gains in reading comprehension (Reis, McCoach,
Coyne, Schreiber, Eckert, & Gubbins, 2007). This seems to
indicate that there are other mitigating factors in play which
cannot be accounted for in methodology. In this case, the
authors of the study suggested that perhaps if the study had
continued longer that higher gains in comprehension would
have been shown.
A factor which has been shown to be of importance is
individual teacher practices. Teachers who place an emphasis
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on higher-order thinking in their classroom have been shown to
promote greater reading comprehension gains in their students
than teachers who do not (Taylor, Pearson, Peterson, &
Rodriguez, 2003).
Other studies have looked at individual components of
reading instruction and their effects on reading comprehension
levels. One such study looked at the effectiveness of picture
walks, KWL charts, and directed reading-thinking activity in
reading instruction and found that of the three strategies,
directed reading-thinking activity yielded the biggest reading
comprehension gains (Dougherty Stahl, 2008). Hearkening
back to Vygotsky, the directed reading-thinking activity
strategy views reading as a “problem-solving process best
accomplished in a social context” (p. 364).
Another strategy that has been studied is the
implementation of guided reading. Guided reading has been
shown to be a successful strategy with gains at the reading
comprehension level, yet some teachers do not implement it
into their classroom. Teachers who did implement guided
reading were likely to have younger students and were also
likely to have received instruction on how to teach using the
method (Ferguson & Wilson, 2009). Modified versions of
guided reading have been shown to be effective in working
with populations of deaf students (Schaffer & Schirmer, 2010).
A factor to be considered is the method(s) of assessment.
Some researchers have begun to look at how we measure
reading comprehension in the face of our changing cultural
student body make-up. Bilinguals, for example, are being
exposed to new methods of comprehension assessment. One
such method is the Diagnostic Assessment of Reading
Comprehension (DARC), which is designed to assess
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comprehension processes over decoding and English-language
demands (August, Francis, Hsu, & Snow, 2006). This method
has been shown to give a more accurate portrayal of ELL
comprehension processes than other assessment methods.
Ideas revolving around the concept of a reading workshop
for the classroom are not new, however. Years before Atwell it
was posited that a reading workshop which would show
positive gains in reading comprehension was possible, with
specific focus on the very young reader and even pre-readers.
Utilizing vocabulary development with young students it was
demonstrated that reading comprehension gains were possibly
achieved in this manner (Maney, 1954).
1.3 Statement of Hypothesis
Exposure to vocabulary as a pre-reading strategy during
one 45 minute period twice a week for four weeks will increase
reading comprehension among ten 5th graders at PS X in
Brooklyn, NY as measured by pre- and post-treatment
assessments.

 2. Method
2.1 Participants
The participants consisted of twenty fifth grade students
from P.S. X, a Government aided school in Kolkata. Ten
students were utilized as a control group, meaning that while
pre- and post-treatment assessments were given, the students
were not subjected to the actual treatment. Ten students were
utilized as a treatment group, meaning that they were subjected
to the treatment as well as to the pre- and post- treatment
assessments. The twenty students were a mixture of male and
female participants between the ages of 9 to 10 years old. All
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participants consider English their primary language, with
English being the spoken language in the home environment as
well as the language of the texts with which they are primarily
engaged and confronted.
2.2 Instruments
1. Survey: Pre-treatment survey to assess student reading
habits, student perceptions of reading comprehension
levels, and other factors which may contribute to
current reading levels.
2. Assessments: Pre- and post-instructional assessments to
measure student reading comprehension levels as well
as any gains or losses resulting from the treatment.
2.3 Experimental Design
The project’s experimental design is both Pre-Experimental
and Quasi-Experimental, consisting of two non-randomly
selected groups: the designated treatment group (X1) and the
control group (X2). The rationale for the design lies in the nonrandom selection of the students involved in the experiment, as
well as the division of the students into the two groups
(treatment and control). A true random selection of participants
was not possible given the parameters of the researcher’s
experiment. The division of the students into two groups was
necessary in order to contrast any gains or losses derived from
the treatment with student scores which were derived from
similar assessments but were not the result of the
experimenter’s treatment.
Both internal and external threats to the validity of the
experiment have been identified. Internal threats to validity
were identified as follows: a) Instrumentation (pre-assessment
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vocabulary
prep
not
sufficient
to
boost
comprehension/vocabulary incorrectly chosen, assessment not
administered/interpreted correctly), b) History (comprehension
troubles are due to factors other than vocabulary
comprehension (i.e. cultural/experiential differences from the
world of the text, student’s native language is not English,
student does not possess phonemic decoding skills)), and c)
Mortality/Differential Selection of Subjects (student absent for
assessment due to illness or other family concern).
External threats to the validity of the experiment were
identified as follows: a) Participant effects (i.e. the Novelty
effect – a student’s effort may be dependent on the novelty of
participating in the experiment), and b) Experimenter effects
(i.e. a student’s effort may be affected by the presence of the
researcher).
2.4 Procedure
The students utilized in the experiment were taken from a
single 5th grade classroom and were divided into two groups of
ten. The division of the students was done prior to the
administration of the pre-treatment survey in order to avoid any
bias being introduced into the make-up of the groups by the
survey results. The students were then given a pre-treatment
assessment to ascertain a preliminary reading comprehension
level. The students were assessed over a five day period, with
four assessments completed each day.
Week two saw the introduction of the treatment to the
treatment group. The ten students were instructed on making
flashcards for unfamiliar vocabulary words, including the
components which make-up a successful flashcard (i.e. the
vocabulary word, the part of speech, the definition, a synonym,
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an antonym, and usage in a sentence). Proper dictionary usage
was covered, including the use of guide words. Access to the
students occurred over the course of two 45-minute periods.
Week three saw the treatment group making vocabulary
cards in earnest, beginning from a pre-prepared list created by
the researcher. The progress of the students in this task began
slowly, as the students were unpracticed in the usage of a print
dictionary. Students proclaimed that they primarily used an
online dictionary at home or did not use a dictionary at all. As
the students did not have access to an online dictionary for this
task, the usage of print dictionaries was required.
During week four, the treatment group was given time to
complete its vocabulary cards and review them. Students were
directed to create sentences utilizing the vocabulary and were
encouraged to create sentences that displayed an understanding
of the vocabulary’s meaning. The treatment group remained
responsible for their individual vocabulary cards, ensuring that
the students had the opportunity to take the cards home for
review.
Week five saw both the control and treatment groups being
subjected to the post-treatment assessment. The post-treatment
assessments were done at a pace and manner similar to the pretreatment assessments, with all students from both groups
being assessed over the course of a five day period.

 3. Result
The results of the pre- and post-treatment assessments can
be summarized as follows: the control group saw little to no
improvement in comprehension levels over the course of the
treatment, while the treatment group saw modest gains as a
result of the treatment. One student from the control group saw
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an increase in comprehension level while the remaining control
group students maintained their pre-treatment assessment levels
(figure 1). The treatment group, excepting one student, saw
comprehension levels increase by one point between the preand post-treatment assessments (figure 2).
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Figure 1: Control Group Pre- and Post-Treatment
Assessment Scores, (Students, with pre-assessment scores
represented in the left bars and post-assessment scores
represented in right bars).
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Figure 2: Treatment Group Pre- and Post-Treatment
Assessment Scores, (Students, with pre-assessment scores
532

Worked Example and Problems

represented in left bars and post-assessment scores represented
in the right bars).
The analysis of these results shows that there was a mean
improvement of 0.9 points within the treatment group and a
mean improvement of 0.1 points within the control group.
Students were assessed on a scale from 1-4 in determining their
comprehension level, so the mean improvement of 0.9 points
within the treatment group represents a movement from one
level of assessment to the next. A mean improvement of 0.1
points represents virtually no movement within the control
group.
Assessing the survey results alongside the assessment data
revealed some correlations. There was a low/fair correlation
shown (rxy=0.349015) between tests scores and student selfassessment of reader confidence among the treatment group
(figure 3). There was a high correlation shown (rxy=0.884985)
between test scores and self-initiated dictionary use among the
treatment group (figure 4). There was a low/fair correlation
shown (rxy=0.416463) between test scores and parental reading
among the treatment group (figure 5). There was also a high
correlation shown (rxy=0.806478) between test scores and
regular library usage among the treatment group (figure 6).
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Figure 3 – Correlation between test scores and reader
confidence
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Figure 4 – Correlation between test scores and selfinitiated dictionary use
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Figure 5 – Correlation between test scores and parental
reading
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Figure 6 – Correlation between test scores and library use
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Discussion
The results of the treatment and the outcome of the research
affirm the hypothesis of the researcher – that increased focus
on vocabulary will increase reading comprehension levels
among students whom the treatment is applied to. The
treatment group was shown to have a mean increase of 0.9
points in reading comprehension levels, while the control group
was shown to only have a 0.1 points increase. The increase in
reading comprehension levels (0.9 is approximately one point)
is enough of an increase to justify further research along these
lines.
The implication that further research is justified by the
results of this experiment carries with it some caveats. The first
is that while increased vocabulary exposure has been shown by
the research to increase reading comprehension levels, the
additional classroom time allowed for this experiment is not to
be realistically expected as available to the average classroom
teacher. A second caveat is that it may not be realistic for a
classroom teacher to give each student the individual attention
necessary to ensure that the student knows how to make a
vocabulary flash card, access a dictionary (whether print or
virtual), or ascertain which vocabulary one should focus on to
improve comprehension levels.
It is without a doubt that there needs to be an attention to
vocabulary acquisition within the elementary school classroom.
While further research is needed in order to understand the best
manner this instruction is to be applied, this researcher is
convinced that the effort is one that is worthwhile. It is vital for
the success of our students that they can not only phonemically
decode the words on the page, but that they can also derive
meaning from those words and ultimately comprehend a
printed work’s total import.
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Appendices
Consent Form – Parental
Consent Form – Head of the Instotution
Consent Form – Teacher
Survey
This is an anonymous survey and you are not required to
place your name anywhere on this paper. All responses are
confidential. Please answer each question using the
following scale:
1
Strongly
Disagree

2
Disagree

3
Agree
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4
Strongly
Disagree
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1. I am confident in my reading skills.
2. 1 2 3 4
3. I am confident in my ability to understand what I read.
1 2 3 4
4. My parents read to me as a child.
1 2 3 4
5. I check out books from the library often.
1 2 3 4
6. I refer to a dictionary when I am unfamiliar with a word.
1 2 3 4
7. I own a print dictionary (as opposed to an online
dictionary).
1 2 3 4
8. I read books that are not assigned to me in my classroom.
1 2 3 4
9. I enjoy reading for pleasure.
1 2 3 4
10. I enjoy books from more than one genre.
1 2 3 4
11. I read to my siblings. (Answer if you have a little brother
or sister) 1 2 3 4
12. I read to someone else in my family (my parents, my
cousin, etc). 1 2 3 4
13. I enjoy having reading time in the middle of the school day.
1 2 3 4
14. I would rather pick my own choice of reading material
rather than be assigned a book.
1 2 3 4
15. When I do not understand what I am reading I put the book
down/stop reading it.
1 2 3 4
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16. When I do not understand what I am reading I try to keep
reading the book.
1 2 3 4
Assessment Tool
1

2

3

4

Student
does not
understand
the actions
of the
characters
in the book.

Student
understands
the actions of
the characters
in a minimal
way, i.e. can
explain basic
action.

Student
understands
the actions
of the
characters,
i.e. can
explain
character
actions and
connections.

Student
cannot
follow the
plot of the
story.

Student can
follow the
basics of the
plot without
understanding
the theme.

Student can
follow the
plot of the
story and
can offer a
basic
statement of
the theme.

Student
cannot
make any
connections
to the text.

Student can
make a basic
text-to-self
connection
with the text.

Student can
make more
than one
connection
to the text.

Student can
explain the
actions of
the
characters,
their
motivations,
and their
connections
to other
character.
Student can
explain the
plot of the
story and
connect that
plot with a
well-formed
explanation
of the theme.
Student can
form text-toself, text-toworld, and
text-to-text
connections
with the text.
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6.15 Effects of Technology on reading
skill and fluency
(Adapted with modification from Jacqueline Geary (2010);
EDUC 703.22; CUNY Brooklyn College; SPRING/2010)
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 Abstract
Students as a whole in Kolkata have been scoring at or
below average reading levels. This action research study
focused on reading skill and fluency. The researcher tested five
first grade students in Public School X. The researcher first
gave the students a survey to find out their computer skills and
usage. Next, the researcher gave each student a pre-test using a
running record. During the next two weeks each student spent
one hundred minutes reading E-books on Razkids.com during
independent reading. At the end of the two-week period, the
students were retested using a post-test running record. The
results showed that there is a negative correlation of rxy= -0.64,
between the pre and post-test results. This indicates that Ebooks do not increase students reading skills and fluency.

 1. Introduction
Reports of Publication Division, Government of India has
been showing a high percentage of below basic reading scores
on the fourth grade reading test in the Public Schools. The
Kolkata City can try implementing new literacy programs to
help increase student reading scores. Upgrading literacy
technology is one way schools can attempt to increase the
literacy scores of the student population. Electronic books are
one type of literacy technology that schools use to improve
technological literacy in the classroom. These books have a
variety of video animation, sound and voice effects, which hold
student’s attention. One major problem in for the schools is that
technology is expensive and most teachers do not have
adequate technology training, which means many schools are
not using computers in their classrooms. Giving students a
chance to incorporate electronic books into their reading
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programs at school may help increase student reading skills,
vocabulary, fluency, and comprehension.
1.1 Statement of the Problem
In 2007, thirty four percent of Kolkata Public School fourth
grade students were reading below basic reading levels
(National Reading Report, 2007). This shows that schools need
to experiment with different literacy programs that will
improve reading skills and fluency. Using technology-based
literacy (E-Books) can increase student’s reading skills and
fluency because technology is interactive, includes visual and
audio effects, which can help students, stay focused while
reading.
1.2 Review of Related Literature
Literacy today is different from what literacy was
traditionally considered, which was the ability to read and
write. Today, literacy still refers to the ability to read and write
but it also includes being able to understand and analyze
images and digital information. It takes time to be able to read
and truly understand multimedia text and images as a young
child. According to John Brown, the web is the first medium
that captures the notion of multiple intelligences. Using the
web is a good way for students to be exposed to different types
of learning such as visual and audio (Brown, 2002). It is no
surprise that the Internet is one of the most common sources for
reading and researching information. While technology is a
great addition to education, it should not be used as a substitute
for the teacher’s place in the classroom (Goodnough, 1995).
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The Benefits of Technology to Literacy : It is no coincidence
that the Global Age and the technological industry arrived
together. Not only are they interdependent, they also fuel each
other in their ever-expanding complexity and influence
worldwide. With this relationship between the Global Age and
technology setting the tone, the concept of literacy has taken on
a new definition and the teacher must meet the challenge of
educating a “Global” citizen. The classroom must incorporate
these changes with the help of technological tools in order to
enhance literacy, teaching and learning. Technology allows
students to incorporate all the many skills involved in language
arts through innovative and creative programs on line (Kaya,
O’Connor-Petruso, & Girelli-Carasi, 2010).
Technology in the classroom has developed into an exciting
classroom tool, which helps all students, especially visual and
aural learners (Goodnough, 1995). The Internet can be used in
classrooms to host class discussions through blogs, discussion
boards, and Wikis. This gets the students online and helps
them get involved by participating in online discussions.
Teachers can set up interactive websites for their class when
reading novels. It is a great place for students to post ideas,
questions and reviews for their classmates and teachers.
Technology allows students to become more creative by
expressing and discussing the knowledge they learn (Park
&Helsel, 2008). Student use of laptops in the classroom is
proven to enhance comprehension and “gains in motivation,
writing competency, and critical thinking” (Barone & Wright,
2008).
According to Abby Goodnough (1995), many educators
argue that children should be exposed to computers as early as
possible. There are now programs which help young children
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identify colors, letters, and pictures. Technology engages
students to take a more active approach while learning. When
students are active learners they tend to attain more knowledge
(Goodnough, 1995). “Students who are exposed to the
technology environment receive information rapidly and learn
to engage in parallel processing and multi-tasking” (Park &
Helsel, 2008, p.28-30). These students are more likely to learn
by visualizing information and by looking at graphics and
pictures.
According to Goodnough, Julia A. Stapleton the
educational technology coordinator for the New Jersey State
Department of Education writes, “students remember only 15
percent of what they learn from a lecture, and 30 percent from
reading. But when they are actively engaged in their own
learning, they retain close to 80 percent” (Goodnough, 1995).
Active learning keeps students engaged and excited during any
subject because they are learning physically and mentally at the
same time. Electronic books are helpful for students with
disabilities as well. The interactive sound and animation helps
students with disabilities stay focused and feel more confident
when reading. Some students with learning problems,
especially children with dyslexia, found that using the Internet
to read is easier than reading from a book or textbook
(MacGregor, 2004; Rhodes & Milby, 2007; Rich, 2008).
Technology also plays an important active role in
assessment. The computers ability to obtain rapid results after
testing, along with its ability to store information gives the
teacher a great advantage providing long and short term
assessment information. An example of this type of program is
that of digital portfolios. This ongoing assessment tool
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addresses the needs of both students and teachers (Kaya et al.,
2010).
Literacy Technology Disadvantages : The chairman of the
National Endowment for the Arts (N.E.A.), Dana Gioia, argues
that Electronic media “provide no measurable substitute for the
intellectual and personal development initiated and sustained
by frequent reading” (Rich, 2008). It is a fact that standardized
reading scores have declined. Federal statistics show that
students who read daily for pleasure score drastically higher on
standardized reading tests. Some researchers believe the
Internet has something to do with this drop. “Zigzagging
through a cornucopia of words, pictures video, and sounds,
they say, distracts more than strengthens readers. And many
youths spend most of their time on the Internet playing games
or sending instant messages, activities that involve minimal
reading at best” (Rich, 2008).
The National Endowment for the Arts’ came out with a
report “To Read or Not to Read.” This report discuss the
drastic decline in reading books, magazine and newspaper
articles not located on the Internet. Pleasure reading is
becoming less common due to the increase in Internet usage.
Most of the reading being done each day is on the Internet or
computer based programs. Students are now reading Internet
blogs and wikis, which are mostly short, unfiltered, and
unedited information (Smith & Young, 2008, p. 520-521).
Another problem with technological learning is that many
times students are secluded and have very little human
interaction with the teacher and peers in their class. Using the
computer during class time causes isolation and may have an
effect on student’s social skills. (McGrail, 2007).
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Many students become addicted to the Internet at a young
age. Some spend up to six hours a day online (Rich, 2005).
Parents have shown concern about technology in the classroom
because some believe computers are used for games in
classrooms instead of being used as helpful educational tools.
Abby Goodnough (1995) argues, “students should not grow
dependent on computers to count, read, and spell.” Studentteacher interaction and working in groups are a sacred part of
education (Goodnough, 1995). Computer based learning can be
attractive and engaging to a young students. Interactive
learning games, videos, and animations are enjoyable but this
does not mean it is helping every student learn and fully
understand the information. According to a study by Wolfgang
Schnotz and Thorsten Rasch, showing students computer
animations does not always register in their cognitive memory
(Schnotz & Rasch, 2006).
Many educators who started teaching prior to the digital
boom are discouraged by technology. These teachers feel
uncomfortable and never had adequate training in computer
based programs. Since these teachers are not comfortable and
untrained it is a common belief that technology will not make a
difference in their classrooms (Kop & Hill, 2008).
Book Based Text vs. Digital Text : There are many
differences between reading electronic text and book based
reading. Some features of electronic text are that it is digital,
easily modified, read rapidly and not sequential. Book based
text is printed on paper which means it cannot be easily
modified; readers tend to read in sequential order (Park &
Helsel, 2008). Reading has always been desired as a
relationship between a reader and a printed text. Readers can
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interpret the text but the text is not able to respond back like
many electronic texts are able to. When reading printed texts,
readers rely on their imagination and prior knowledge to
comprehend the information being processed (Reinking, 1997).
When teachers use electronic text in their classrooms they
include objectives for the students so that students stay on task
and do not get distracted by the computer. When students are
reading electronic text they are also learning organization,
paraphrasing, and compare and contrast skills. “McNabb,
Hassel, and Steiner (2002) show that Internet-based learning
activities improve students’ reading fluency and understanding
of content and can also motivate students to read” (Park
&Helsel, 2008, p.28-30). Literacy experts also believe that in
the digital age, interpreting videos and pictures is just as
important a skill as analyzing novels and poems for students.
Some literacy experts also claim that learning computer skills
and spending time on the Internet can help in the future when
applying for jobs in the digital age (Rich, 2008).
Theorists : Howard Gardner developed the theory of Multiple
Intelligences, which is the belief that each person learns
differently and processes information in his/her own way. The
ways in which Gardner claims people learn are kinaesthetic,
linguistic, logic, interpersonal, intrapersonal, musical,
visual/special, and naturalistic. Gardner considers technology a
tool teachers can use to help educate students but should not be
used as the sole educational tool in a classroom. He states:
One major task before embracing any new technology is to
determine the educational goals and demonstrate how that
particular technology can help achieve them. An equally
important task, he states, is to ensure that adequate technical
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assistance is provided so that the technology is deployed
effectively. (Weiss, 2000)
When using the computer in the classroom both teachers
and students are engaging in multiple uses of his/her senses.
This is important when discussing Gardner because his belief is
that students learn by using different senses. When teachers and
students are using the computer they are actively engaged in
the classroom lesson, as opposed to teachers lecturing and
students memorizing facts (“C.I.O.,” 2003).
Kenneth Dunn and Rita Dunn introduced the Learning
Style Model, which evaluates the way in which a student learns
and concentrates best. By using model, teachers can “determine
what is most likely to trigger each student's concentration, how
to maintain it, and how to respond to his or her natural
processing style to produce long term memory and retention.”
Dunn and Dunn have been evaluating students learning styles
since the 1970’s. In more recent studies they have been using
online assessment to evaluate students learning styles. These
computerize assessments results are helpful to students,
parents, and teachers because it shows how the students prefer
to learn. Also, they explain how each student should study, do
homework and even what time of day it is best to study for
each student (“Learning Styles,” 2008).

Current Practices
Electronic Books : In Britain, the educational system
incorporated “National Literacy Strategy” (NLS) into its
schools in 1998. The NLS program helps teach students to
read and write. The NLS supports two types of expert guidance
for students: peer tutoring and computer-based support. The
computerized based learning approach is an alternative way for
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students to learn in the classroom. Studies have shown that
computer based learning such as electronic books can motivate
interest in reading, improve attitudes toward reading, and also
increase students reading comprehension (Wood, Littleton, &
Chera, 2005). Electronic books allow students to highlight
important facts and reflect on different paragraphs of the book.
They also help struggling readers because electronic books give
students the option of changing font and page formats (Larson,
2003).
Clare Wood, Karen Littleton, and Pav Chera’s article also
included the program ‘Bangers and Mash,’ which is a talking
book allowing students to chose from three different options
when reading. First, students can click a button allowing the
whole page to be read to them. Next, students can click on one
word they are having trouble with. When the student clicks on
the word they are able to hear that word pronounced correctly.
Finally, if the student is having trouble pronouncing a word
while reading, they have the option of seeing and hearing the
word broken down so that they can visualize and listen to the
word being pronounced correctly (Wood et al., 2005). ‘Bangers
and Mash’ is similar to the LeapFrog books. LeapFrog
SchoolHouse Company came out with an interactive reading
book. These books help students read and pronounce words
correctly by pressing on an unknown word in the text (Million
& Williams, 2005).
According to Jie-Qi Chen and Valerie Price, incorporating
electronic books with children who are just starting to read is
crucial to developing early literacy skills. Chen and Price
studied the effects of electronic books on Headstart Programs.
Headstart Programs are mostly in urban low-income
neighborhoods. The study found that by implementing the use
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of electronic books into the Headstart Program, students
become engaged in the books and began repeating words,
imitating tones and sounds effects used in the electronic book
(Chen & Price, 2006).
One-on-One computing : As technology continues to be a
valuable resource in classrooms, more schools are striving to
fill classrooms with computers and conform to the needs of the
twenty-first century. The ratio of computers to students
continues to drop and there has been an effort to prepare
existing and future teachers in using resources within their
classrooms. Russell performed a case study designed to
compare instruction within eight classes of 4th and 5th graders.
The purpose of the study was to see if student learning would
increase while using computers in the classroom by integrating
technology into everyday lessons. Four classes used shared
laptops and the remaining four classes consisted of students
each having their own laptop. After conducting interviews and
extensive observations, results showed that the students who
each had their own laptop were more motivated. They were
also using technology more frequently at home and school as
well (Russell, Bebell, Cowan, & Corbelli, 2002).
Some noticeable changes and differences between the 1:1
classes and shared laptop classes centered on motivation and
engagement of their schoolwork and writing.
The Michael Russell, Damian Bebell, and Higgins (2004) study
found that “students engagement increases, the amount of time
students spend writing increases, and classroom interactions
between students and teachers change. These results are
consistent with prior empirical studies that indicate that full
computer access is associated with increased technology use, a
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change in classroom structure, and increases in student
motivation and engagement” (Russell et al., 2002, p. 5-9).
Laptop use in the classroom is not just about providing laptops
but implementing the use of technology into the classroom.
Although financial funding, or lack of same, can cause
major restraints in the area of incorporating technology into
schools, schools continue to maximize their resources and learn
new ways to keep up with the latest trends. Budget constraints
did not hold back a Texas school in the digital trend toward the
use of technology as a tool to boost student learning. The case
study was conducted on four classes of fifth grade students at
Green River Elementary school. The purpose of the study was
to establish the impact caused by changing the way students
learn from the more traditional method employed in classrooms
to a more technology-enhanced learning environment (Grant,
Ross, Wang, & Potter, 2005).
The four classes shared a cart of portable, wireless laptops,
which were used by teachers in multiple subject areas including
Language Arts, Social Studies, Math, and Science. Qualitative
and quantitative data was taken via observation, teaching
surveys and focus groups. The computers were used as
productivity tools in project-thinking skills. In the end,
although there was no designated baseline data provided in the
outcome, student and teachers response to implementation was
positive. The aim of decreasing the student-to-computer ratio
had caused more project-based methods where students’
collaborated with each other and worked on specific learning
skills (Grant et al., 2005).
Cathleen Norris and Elliot Soloway (2008) discuss the
positive effects of mobile handheld computers in elementary
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and high school classrooms. They argue that using these
handheld devices are a cheaper alternative to buying laptop
computers, while providing the same learning experience. The
instruments are light and portable and can handle a broad range
of media including sound, video, text, concept maps and
animation. Use of the resources has proven extremely
beneficial for students in a 6th grade class who were able to take
charge of their own learning through the ease with which they
are able to work the devices on their own. In another study,
students in a 3rd grade class used the handhelds to work on their
literacy skills. By the end of the term their writing skills
improve drastically (Norris & Soloway, 2008).
Conclusion : In conclusion, since a high percentage of the
fourth grade reading levels in Kolkata City Public Schools are
still below basic reading scores, the city needs to implement
new literacy programs. Upgrading literacy technology is one
of the ways schools can try to increase literacy scores among
their students. Electronic books are a form of technological
literacy. These books have a variety of video animation, sound
and voice effects, which hold student’s attention. Giving
students a chance to use electronic books can increase student
comprehension and vocabulary
1.3 Statement of Hypothesis
In P.S. X, five first grade students will obtain higher
reading skills and fluency in literacy while using Electronic
Books (E-Books). Each of the five students will read E-Books
from Razkids.com for a total of 100 minutes during a two-week
period.
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 2. Methods
2.1 Participants
The researcher will test five students in a first grade
classroom, from PS X to conduct a literacy action research
study. PS X is a Government aided School in Kolkata. Three
boys and two girls will participate in this research. The students
will explore electronic books for one hundred minutes in total
over a two-week span. The effects of using electronic books in
addition to paper-based books will measure the independent
variable.
2.2 Instruments
The action research for this study was two weeks long. The
cooperating teacher and the five parents of the students
participating in the research signed consent forms. The research
measures student’s literacy skills and fluency using electronic
books. The survey was given to the students before the action
research started. This survey asked the students about their
familiarization with technology. On Monday, March 1, 2010,
the five student participants were administered a pretest
running record. Between the days of March 1st and March 12th
the five student participants read and listened to one hundred
minutes of E-Books from Razkids.com. In total, there will be
two running record per student. The treatment used was Ebooks from Razkids.com. The running records were analyzed
to find out if reading skills and fluency have improved within
the weeks. The scoring of the pretest and post-test will be rated
on a 1 to 4 scale. The score will be based on the number of
errors the student makes while reading the running records.
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Scoring Chart for Pretest & Posttest
Score
Number of Errors
4
0 to 5
3
6 to 10
2
11 to 15
1
16 to 20
0
20 and above
2.3 Experimental Design
This action research project used the Pre-Experimental
Design. This Pre- Experimental Design focused on a singe
group of five students who were pre-tested (O) exposed to
treatment (X) and post-tested (O). The experimental design
studied the effects of the use of technology on students reading
skills and fluency. First, the students will receive the pretest
running record and a survey. Next, the students were exposed
to the treatment, which is reading E-Books from Razkids.com.
Finally, the students will take a posttest running record. The
symbolic design is OXO.
Threats to Internal Validity:
History: Absent students, students pulled out during the lesson,
students disturbing the class.
Instrumentation: Students might not answer questionnaire with
the truth.
Selection: Non-random student group.
Testing: Pretest and posttest running record
Mortality: parent may change their minds and not want their
child to participate longer.
Threats to External Validity:
Pre-Test Treatment: Students may not take the pretest seriously
because they don’t know what to expect.
Selection-Treatment: The students are not randomly chosen.
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Participants Effects: Students may react negatively toward the
research if they find out that they are being singled out.
2.4 Procedure
The action research project began on January, 2013 and ended
February, 2013 and encompasses the following steps:
x The classroom teacher and the parents of the five student
participants in the action research project were given the
consent forms.
x The researcher collected the consent forms from the
classroom teacher and the parents of the five student
participants.
x Student surveys were given and returned to the
researcher.
x The researcher administered the pretest running record
to the five student participants individually.
x Student One, Student Two, and Student Three started
the treatment of reading and listening to Electronic
Books (E-Books) from Razkids.com for twenty
minutes.
x Student Four and Student Five started the treatment of
reading and listening to Electronic Books (E-Books)
from Razkids.com for twenty minutes.
x Student One, Student Two, and Student Three read and
listened to E-Books from Razkids.com for twenty
minutes.
x Student Four and Student Five read and listened to EBooks from Razkids.com for twenty minutes.
x Student One, Student Two, and Student Three read and
listened to E-Books from Razkids.com for twenty
minutes.
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x
x

x
x

x
x

Student Four and Student Five read and listened to EBooks from Razkids.com for twenty minutes.
Student One, Student Two, and Student Three read and
listened to E-Books from Razkids.com for twenty
minutes.
Student Four and Student Five read and listened to EBooks from Razkids.com for twenty minutes.
Student One, Student Two, and Student Three read and
listened to E-Books from Razkids.com for twenty
minutes.
Student Four and Student Five read and listened to EBooks from Razkids.com for twenty minutes.
The researcher administered the posttest running record
to the five student participants individually. At this
point, all student participants had read and listened to
one hundred hours of Electronic Books from
Razkids.com within two weeks.

 3. Results
Table #1: Results from the Pre and Post Test Running Records
Students
Student 1
Student 2
Student 3
Student 4
Student 5
Mean/Average
Mode
Median
Range

Pretest
3
3
4
2
3
3
3
3
2
558

Posttest
4
3
4
3
3
3.4
3
3
1

Totals
3.5
3
4
2.5
3
3.2
3
3
1.5
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Bar Chart #1:
Scores of the Pretest & Posttest
4
3.5
3
2.5
Scores

2

Pretest

1.5

Posttest

1
0.5
0
Student 1 Student 2 Student 3 Student 4 Student 5
Students

* Left bars indicate Pre-test while the right bars are for Post-test.

Table #1 and Bar Graph #1 show the results of both the pretest
and posttest scores of each student. Table 1 also shows the total
scores and averages of the student participants individual and
group tests scores. According to the data above Student One
and Student Four’s scores increased from the pretest to the
posttest. Student Two, Student Three, Student Five’s scores
stayed the same. This shows that two students may have
benefited from the E-Books.
Table #2:
Scores of the Pretest & Post test
Students
Pretest
Posttest
3
4
Student 1
3
3
Student 2
4
4
Student 3
2
3
Student 4
3
3
Student 5
Correlation
rxy=
-0.645497224
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Correlation #1:

Scores of the Pretest & Posttest
4.5
4
3.5
3
2.5
2

Series1
Linear
(Series1)

1.5
1
0.5
0
0

5

10

Students

Correlation #1 shows a low negative relationship (rxy= 0.64) between the pretest and posttest scores. This correlation
shows that E-Books do not help students reading skill or
fluency.
Table #3:
Students
Student 1
Student 2
Student 3
Student 4
Student 5

Number of Errors
Pretest
8
10
2
13
6
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Posttest
4
8
3
9
6
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Bar Graph #2:

* Left bars indicate Pre-test while the right bars are for Post-test.

Table #3 and Bar Graph #2 show Students One, Two, and
Four have showed a decrease in the number of errors from the
pretest to the posttest.
Correlation #2:
Students
Student 1
Student 2
Student 3
Student 4
Student 5
Correlation

Pretest
8
10
2
13
6
rxy=

561

Posttest
4
8
3
9
6
0.874824286
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The Number of Errors of Pretest &
Posttest
10
9
8
7
6
Series1
Linear (Series1)

5
4
3
2
1
0
0

5

10

15

Students

Correlation #2 shows a strong positive correlation (rxy=
0.87) between the number of errors on the pretest and the
posttest. This shows that the number of errors decreased as a
whole on the posttest.
Table #4:

Students

Q1. Do you have a
computer at home?

Q2. Do you use the
computereveryday?

Q3. Do you use the
computer for reading?

Q4. Do you use the
computer for writing?

Q5. Do you use the
computer for games?

Q6. Do you use the
internet?

Q7. Do you enjoy
using the computer?

Questionnaire Results

Student 1
Student 2
Student 3
Student 4
Student 5

4
4
4
4
4

4
3
4
4
4

2
1
4
4
4

3
1
2
3
4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4
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Bar Graph #3
Questionnaire
4
3.5
3
2.5
Result

2
1.5

Student
Student
Student
Student
Student

1
0

Do you
have a
Do you use
the
Do you use
the
Do you use
the
Do you use
the
Do you use
the
Do you
enjoy using

0.5

1
2
3
4
5

Q1. Q2. Q3. Q4. Q5. Q6. Q7.
Questions

* Bars from let to right indicate ‘Stdent-1’, ‘Stdent-2’, ‘Stdent-3’, ‘Stdent4’, and ‘Stdent-5’ respectively
Comparing Question # 2 & # 3
4.5
4
3.5
3

Series1
Series2
Series3
Linear (Series2)

2.5
2
1.5
1
0.5
0
0

2

4

6

Students
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Correlation #3: Compare Questionnaire #’s 2 & 3
Correlation #3 shows that there is a negative correlation
(rxy: -0.79) between students using the computer everyday and
students reading on the computer.
Compare Question 3 to Posttest Scores
Students
Q3. Do you use
Posttest Scores
the computer for
reading?
2
4
Student 1
1
3
Student 2
4
4
Student 3
4
3
Student 4
4
3
Student 5
Correlation #4:
Correlation #4 shows that there is absolutely no correlation
at all (rxy= 0) between reading on the computer and the
posttest scores.
Question 3 & Posttest Scores
4.5
4
3.5
3
2.5

Series1
Linear (Series1)

2
1.5
1
0.5
0
0

2

4

Students
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 4. Discussion
The relationship between reading skill and technology is
hard to prove. The score results from the pretest and posttest
show that there was an overall average increase of .4 between
the pretest and the posttest. Table #1 and Bar Graph #1 show
the results of both the pretest and posttest scores of each
student. Table 1 also shows the total scores and averages of the
student participants individual and group tests scores.
According to the data Student One and Student Four’s scores
increased from the pretest to the posttest. Student Two,
Student Three, Student Five’s scores stayed the same. This
shows that two students may have benefited from the E-Books.
Correlation #1 shows a low negative relationship (rxy= -0.64)
between the pretest and posttest scores. This correlation shows
that E-Books do not help student’s reading skill or fluency.
When analyzing the number of reading errors from the data
shown on Table #3, it indicates that the number of errors
decreased on the posttest. Correlation #2 shows a positive
(rxy= 0.87) correlation between the number of errors on the
pretest and the posttest. Based on the results of this correlation,
there might be a link between the increase in literacy
technology and a decrease in reading errors.
According to table #4 and Correlation #3, when comparing
questions number 2 & 3 from the questionnaire, a negative
correlation is shown of rxy= -.79. This means that there is no
relationship between using the computer on a daily basis and
using the computer to read. Correlation #4 also analyzes
question #3 (Do you use the computer for reading?) on the
questionnaire and the posttest scores. According to the
correlation there is an rxy= 0. This shows that there is no
relationship between reading on the computer and the level of
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posttest scores, which shows how well the student reading
skills, and fluency have become.
These results indicate that by exposing students to E-Books
and testing, the students reading ability using running records
does not show a relatively large increase of reading skill or
fluency. According to the questionnaires, it is obvious the
students who participated in this study use the computer mostly
to play games and not for schoolwork.

 5. Implication
If the researcher was able to perform the action research
project for a longer period of time the study might have shown
more positive results of literacy technology. Also, students in
the third grade and above might be a better fit for this research
because they are more experienced in reading and on the
computer than first graders. First graders are young and had
some trouble getting started on the computer in the beginning
of the study. If the study included more types of literacy
technology including books on tape, one to one computing or
using the computer for other subject maybe the results would
be different.
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2

Mostly Always
4-5 days a week

Sometimes
3-2 days a week

1

No

3

Never
0-1 days a week

4
Always Everyday
Yes

Appendix A
Appendix B
Appendix C
Student # ________

Use the chart above to answer the questions:
1. Do you have a computer at home?

4

3

2

1

2. Do you use the computer everyday?

4

3

2

1

3. Do you use the computer to read?

4

3

2

1

4

3

2

1

5. Do you use the computer for games?

4

3

2

1

6. Do you use the Internet?

4

3

2

1

7. Do you enjoy using the computer?

4

3

2

1

4. Do you use the computer for
writing?
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6.16 The Effects of Co-operative Learning
on students Mathematics Test Scores
(Adapted with modification from Beramiesha Thompson; Ed.
703.22 – Final Action Research Project; SPRING 2010)
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 Abstract (To be written by the Action Researcher)

 1. Introduction
1.1 Statement of the Problem
 Students have difficulty retaining mathematical concepts
taught in the classroom, which negatively affects their
mathematics achievement level.
 Mathematics is instructed through the use of textbooks
which are teacher-led.
 Teachers do not consistently use cooperative learning with
students during math instruction to promote math retention and
achievement.
 Positive correlation between the use of cooperative learning
grouping in mathematics instruction, and it’s enhancement of
students learning experience and their ability to excel in
mathematics.
1.2 Literature Review (Pros)
 Effective and positive teacher and student engagement
impacts retention and achievement in math. (Fredricks,
Blumenfeld, & Paris 2004; Chiu, 2004)
 Teachers demonstration of respect for students and positive
social relations with students improves students
achievement. (Wade, 1995)
 Teacher’s demonstration of empathy impacts their
relationships with students and their motivation. (Murdock
& Miller , 2003)
 Peer grouping impacts student cognitive and motivation
skills in math. (Nichols & White, 2001; Mueller &
Fleming, 2001)
 Learning-oriented classroom impacts student learning.
(Marshall, 1987)
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Classroom structure influences student goal orientation.
(Self-Brown & Matthews, 2003)
Positive grouping enhances intrinsic motivation. (Battistich,
Solomon, & Delucchi,1993)
Students respond well to cooperative learning grouping and
tangible rewards. (Haywood, Kuespert, Madecky, & Nor,
2008)
Social approval and reinforcement impact students
achievement and behavior. (Polirstok & Gottlieb, 2006)
Quality of individual-based reinforcement. (WilsonSaddler,1997)
Social environmental factors impact student motivation
and engagement. (Ryan & Patrick, 2001)
Cooperative learning and mastery learning strategies for
effective student learning. (Guskey, 1990)

1.3 Literature Review (Cons):









Few efficient and objective measuring tools. (Marshall,
1987)
Difficult to identify effective strategies that meet all
students needs. (Taylor & Adelman,1999)
Bureaucracy
i.e.. Curriculum, school personnel,
administrators
Fails to promote higher leveling thinking. (Randall, 1999)
Smaller vs. larger grouping size. (Slavin,1981)
Prior research on student’s motivation and academic
achievement has failed to examine math as a social
construct. (Middleton & Spanias, 1999)
Peer grouping and cooperative learning has no affect on
student achievement. (Gabrielle & Montecinos, 2001)
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Hypothesis

HR: Implementing cooperative learning in the classroom over
a 6 week period, will improve the math tests scores of 25
urban-area fourth-grade students from PS-X.

 2. Methods
2.1 Participants







The participants (N) are 25 fourth-grade students from
one general education classroom in PS-X. There are 9
boys and 16 girls in the classroom.
PS-X is located in an urban area.
The students are from diverse racial, ethnic, and cultural
backgrounds (Latin-American, African-American).
The students vary in age: 9, 10, 11, and 12
A few students are repeating 4th grade

2.2 Instruments
 School Consent
 Parental Consent
 Pre and PostTest Likert Scale Surveys
 Surveys used to assess students feelings about math,
working alone, and working in groups
 Teacher Survey
 Pre and Post Math Tests Mathematics Progress Indicator
 Pre-test scores were used to assess students math test scores
prior to the intervention of cooperative learning during math
instruction.
 Post-test scores were used to assess the students math test
scores upon implementation of the intervention of cooperative
learning during math instruction.
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2.3 Research Design
Pre-Experimental Design
A single group is pre-tested (O), exposed to a treatment (X),
and post-tested (O)
Symbolic Design: O X O
2.4 Procedure
 Parent consent forms given out in January, 2012
 Teacher and students pretest/intervention survey were
completed January, 2012
 Research conducted between January, 2012 and
February, 2012 in one 4th grade classroom of 25
students.
 Beginning January, 2012 and ending February, 2012,
over a six week time-frame, cooperative learning was
implemented during math instruction thrice a week.
 Students’ math test scores on Mathematics Progress
Indicative were assessed (pretest) January, 2012and
(posttest) February, 2012.

Figure 1: Results of Pre-Test and Post Test Math Scores
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Table 1: Results of Pre-Test and Post Test Average Scores
Pre-Test
78.2

Average Scores

Post Test
91.96

Figure 2: Results of Pre-Test and Post Test Average Scores
Results of Post Test Scores :
 Question 10: I was able to understand the math concepts
better with help from my group members.
1-never 2-rarely 3-sometimes 4-usually 5-always
(1)
(2)
(3-4)

Figure 3: Correlation between Question 6 and Post Test Scores;

576

Worked Example and Problems

* Correlation coefficient (rxy)= 0.345396 indicates that there is
no correlation between students understanding of math
concepts while working in cooperative grouping and their math
posttest scores.
Table 2:
Student Response
4
4
3
5
5
5
4
4
4
5
5
5
4
4
4
3
4
2
4
5
4
5
4
5
4
3

Post Test Scores
100
87
83
100
95
91
95
83
95
95
100
95
91
95
95
95
82
77
100
91
81
82
100
91
100
87

577

Leading Action Research in Teacher Education

 4. Discussion (Salient Points)
(To be elaborated by the Action Researcher)
 The study’s finding support Piaget’s socio-cognitive theory
(Biehler and Snowman, 1997)
 Cooperative learning as a motivational strategy promotes
student-centered learning and increases student learning goals,
active engagement and communication.
(Slavin, 1981; Self-Brown & Mathews, 2003); Meng, 2005;
Marshall, 1999 ; Ryan and Patrick, 2001; Chiu, 2004; Taylor
and Adelman, 1999)
 Findings support cooperative learning use increases
students’ math test scores (pre and post test); however, there is
not a clear relationship between cooperative learning and
student achievement that can be applied to the population
(Gabrielle & Montecinos, 2001; Nicholas and White,
2001;Randall, 1999)

 5. Implications
 Examine more in depth the academic, cultural, social
differences of the students in reference to mathematics
 A larger sample size
 A long-term study (6 months or more)
 Further research is needed to develop tools to measure
student retention of math concepts.
Threats to Validity
INTERNAL

 History
 Maturation
 Testing/Pre-test Sensitization
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 Instrumentation
 Mortality
 Selection-Maturation Interaction
EXTERNAL

 Generalizable Conditions
 Pre-test Treatment
 Selection-Treatment Interaction
 Specificity of Variable
 Confounding Variables
 Treatment Diffusions
 Experimenter Effects
 Reactive Arrangements/ Participant effects (a- Hawthorne
Effect)
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6.17 Effects of outdoor educational
experiences science achievement
(Adapted with modification from LaShaun Ellis (2010); an
Action Research Project Performed under the supervision of
Professor O’Connor-Petruso; Ed. 703.22; Spring 2010)

Table of Contents (To be prepared by the Action Researcher)

 1. Introduction
Since the inception of “No Child Left Behind” there has
been increased focus on achievement in science. Science
classes are often taught in the classroom using textbooks and
many teachers favor the “epistemological beliefs aligned with
the behaviorist tradition” (Jones & Carter, 2007), they answer
chapter questions, review homework and complete worksheets
(Johnson, 2009).
Many Studies have been conducted proving the many
benefits of learning science outdoors, whether this takes place
in a cultural institution that facilitates the learning of science
through exhibits, hands-on and interactive displays or learning
that takes place in an outdoor setting such as a park, forest,
school yard or tree pit. Research has shown that by involving
children in their local environment they develop a deeper
understanding of the everyday local environment and its links
with other environments (Hacking, Barratt & Scott, 2007).
Posttest scores and gain scores indicated that elementary
students learn significantly more about selected environmental
science topics through outdoor schoolyard experiences than
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through traditional indoor classroom experiences (CroninJones, 2000).
Outdoor science education yields great results, however
many teachers have a difficult time adopting this as an
instructional method for teaching science. The barriers come in
many different forms. Some are resistance to a more
constructivist approach to teaching science (Johnson, 2009),
lack of knowledge and/or support when it comes to
implementing a change in instructional methods (Dyment,
2005; Johnson, 2009). Teachers must be supported and
encouraged to use the outdoors as an extension of the
classroom (Broda, 2007).
The benefits of using the outdoors to teach science are
abound and this resource is used in many parts of the world.
However, the use of this abundant and effective resource
should be more prevalent, giving students every opportunity to
experience science learning in authentic settings (Carrier,
2009).
1.1 Statement of the Problem
The researcher believes that students suffer from a lack of
experiences in the outdoors and if they had more, well
facilitated, outdoor educational experiences science
achievement would increase.
This time and space for
exploration is very important for elementary school children, it
encourages and supports their natural curiosity of the world
around them.
1.2 Review of Related Literature
As stated in the problem, a large number of students are not
reaching this standard. A number of components can be
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examined in order to find a solution to this problem. An
assessment of teacher instruction and the materials used to
teach science can be conducted, much research has been done
on this topic in the past and many researchers have come to the
conclusion that students should have more interactions with the
world outside of the classroom in order to practice and gain the
skills necessary for scientific inquiry. The researcher believes
that the road to meeting these standards and the solution to
poor science achievement can be improved using many
methods, but among the many, the exposure of children to
direct, purposeful experiences in diverse natural settings
(Simmons, 1998), should definitely be one of the strategies
used to solve this current problem. As Dewey states in
Experience and Education, there is a permanent frame of
reference: namely, the organic connection between education
and personal experience (1938). Experience and observation
are key components of the scientific inquiry process
(Bourdeau, 2004). Students should have the opportunity to see
science all around them and develop a connection to their
natural environment, be it urban, suburban or rural (Broda,
2007). In most cases, as humans, we take more interest in
subject matter that we are connected to, whether we see
ourselves in it, understand ourselves better through it, or have a
better understanding of how the world around us works. In
addition, as Harvard biologist states, humans have a natural
affinity for nature (Lord, 2008). When outdoors children can
explore the world at first hand and experience natural
phenomena such as the weather, the changing seasons and
shadows (Maynard, 2007), all of which are a part of the
elementary science curriculum. There is a growing body of
research that stresses the formative importance of
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environmental experience in childhood in developing
relationships with the environment (Hacking, Barratt, & Scott,
2007) and that natural experiences appear to produce longlasting learning (Waite, 2007). Outdoor learning experiences,
if planned appropriately, allow more space and opportunities
for student directed inquiry. Outdoor learning changes the
students’ role from passive recipients to critical consumers
(Rickinson, 2001), a more constructivist approach. Outdoor
learning does not only provide a space where students can be
more actively engaged and involved, it is an informal learning
environment that is the ideal setting for students to practice
skills necessary for scientific inquiry (Bourdeau, 2004) and it
has been proven to be more effective than the classroom for
developing cognitive skills (Eaton, 2000 from Dillon). These
outdoor experiences are not to be seen as replacements for the
classroom setting, but as living laboratories; offering students
an opportunity to develop their knowledge and skills in ways
that add value to their everyday experiences in the classroom
(Dillon, Rickinson, Teamey, Morris, Choi, Sanders, &
Benefield, 2006). Studies have also shown that students who
have had opportunities to engage in outdoor learning have
demonstrated an increased ability to think creatively and
critically, improved performance on standardized tests, and
teachers have reported renewed enthusiasm for learning
(Ballantyne & Packer, 2002; Lieberman & Hoody, 1998;
Rickinson et al. from Dyment, 2005). Many studies have been
conducted in Californian schools that use The Education and
the Environment Initiative Curriculum, in which students
experience and learn in their surrounding environment. In one
particular study students from 11 schools scored higher in 72
percent of their academic assessments then students from
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traditional schools (SEER, 2000). Science should build on the
natural curiosity of children (Potter & Ruiz, 2006) and the
opportunity to learn science in an outdoor setting provides
them with the perfect venue. Not only does the outdoor setting
encourage this innate curiosity in children, but it appeals to
many different learners through one unified experience. The
kinesthetic learner, the visual learner, the auditory learner, and
Howard Gardner’s multiple intelligences, but the most apropos
of them all, the naturalist intelligence. According to Howard
Gardner, human beings exhibit intelligence in nine different
forms, which reflect different ways of interacting with the
world. Each person has a unique combination of these
intelligences. Naturalist Intelligence, as defined by Gardener,
is the ability to discriminate among living things (plants,
animals) and sensitivity to other features of the natural world,
clouds, rock configurations, etc. (pbs.org).
Outdoor learning can also help to motivate and inspire
students who do not learn best in the classroom (Dyment,
2005). When educators are aware of students’ learning styles,
use authentic locations, and provide opportunities for engaging
active learners, students’ learning may be enhanced (Carrier,
2009). The outdoor environment has also been shown to be a
great place of learning for English Language Learners. In one
particular case the outdoor environment was a garden, where
ESL students grew food, simultaneously learning
environmental science and acquiring language skills.
Interactive learning within the context of the garden played an
important part in English language development for these
students (Tangen & Fielding-Barnsley, 2007).
All students should have the opportunity during the school
day to explore the natural world outside the school doors,
587

Leading Action Research in Teacher Education

whether it is by way of a tiny grassy knoll that surrounds the
school, a 4’ x 4’ garden that was built by teachers and students,
or a tree pit that is cut into the sidewalk cement. Every young
person should experience the world beyond the classroom as an
essential part of learning and personal development (Learning
Outside the Classroom Manifesto). The outdoor experience
does not only provide a living laboratory for students to
experience and learn science, the outdoor setting also
contributes to the student-teacher connection (Foran, 2005), it
provides an opportunity to step out of the classroom and marvel
at the wonders of the world that exist outside of the school
together.
The researcher is not proposing a Lord of the Flies
scenario, though in some cases this kind of chaos (organized
for the purposes of safety) may be appropriate depending on
the goals of the lesson, allowing students a modicum of
freedom for unhindered exploration. Dillon et al. (2006) found
substantial evidence to indicate that fieldwork, properly
conceived, adequately planned, well taught and effectively
followed up, offers learners opportunities to develop their
knowledge and skills. The teacher must plan the lesson to
achieve stated objectives, have the ability of foresight to plan
for things that might happen, and the flexibility to ride the
wave of the unexpected. The value of preparatory work prior
to outdoor learning is another factor well evidenced (Dillon et
al., 2006) and follow-up work upon returning to the classroom
closes the learning loop, providing a context for what was just
learned and experienced.
Outdoor learning can take many different forms. It can take
place in a schoolyard, a modified schoolyard, where staff and
students have created garden beds, birdfeeders, or ponds,
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rooftop environment, neighboring park or field, botanic
gardens, or science museums and less frequent visits for urban
students to the woods. We will define the setting of the
outdoor classroom as those spaces where students can
experience familiar and unfamiliar phenomena beyond the
normal confines of the classroom (Dillon, Morris, O’Donnell,
Reid, Rickinson, & Scott, 2005). While there are many reasons
and venues to conduct science lessons/explorations outdoors,
there are a number of reasons why many educators do not
implement outdoor lessons. Studies have shown that teachers
do not think they have the knowledge or abilities to teach
environmental science because they lack the training (SmithSebasto & Smith, 1997). Insufficient preparation for teaching
in the outdoors is another major obstacle teachers face (Tal &
Morag, 2009). Other notable barriers include fear and concern
about health and safety, teachers’ lack of confidence (which
can be linked to a lack of training), school curriculum
requirements, and shortages of time, resources and support
(Dillon et al., 2006). Teachers require more education in
regards to using the outdoors to implement lessons. Science
teacher educators need to help pre-service and in service
elementary teachers understand and appreciate the value of
developing and using schoolyards as sites for outdoor
instruction (Cronin-Jones, 2000). Siry, Buchinski (2005), and
Haines (2006) are just a few of the science teacher educators
who have created comprehensive plans for teachers to use as
guides to help them implement outdoor lessons or give them
information to create their own outdoor environments,
respectively.
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The potential for outdoor learning exists in abundance.
Outdoor learning grounds can be a true learning ground for
scientists (Haines, 2006), but the appropriate measures must be
taken to ensure that this resource is used to its fullest potential
and that the barriers to its use are eliminated through teacher
and administrative training, whether it is through universities
and colleges or partnerships with cultural institutions with a
focus on science. Students find [outdoor learning] to be a more
meaningful context for education (Dyment, 2005) and learning
science is something that students do, not something that is
done to them (National Research Council, 1996).
1.3 Statement of the Hypothesis
HR1
A planned outdoor learning experience, led by garden
educators in collaboration with classroom teachers, will lead to
increased gains in the science learning of 16 Class III and 23
Class V students at P.S. X, a Government aided school in
Kolkata, as measured by pre and post-tests and a learning
experiences questionnaire.

 2. Method
2.1 Participants (N)
The researcher worked with PS X, Government aided
School in Kolkata, with an enrollment of 489 students. The
students range in age from 11 – 13 years old. There were 16
students in the class III and 23 students in the class V. In total
the researcher noted 36% male and 64% female participants.
Each class has elected to work with nearby Botanic Garden to
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encourage and support science learning by incorporating handson learning and an outdoor experience.
2.2 Instruments
The researcher compiled data for the action research project
from February 2010 to April 2010. Teacher surveys were
distributed in February and can be found in Appendix C.
Once the surveys were distributed, consent forms were
distributed to the principal at PS XY and to the
parents/gaurdians of the action research participants, students
in the Class III and class V. These instruments can be found in
Appendices A - D.
Once the consent forms were filled out and returned to the
researcher, pre-tests were distributed to both groups of
students. These pre-tests are located in Appendix E. After the
pre-test administration, the intervention was administered and
the post-test followed soon after in April, you can find the posttest in Appendix F. Students completed a Likert scale survey
that attempts to gain some insight into the students’ feelings
about science learning outdoors.
2.3 Experimental Design
This action research project will be conducted in an attempt
to explore and improve conditions for secondary level science
learning in West Bengal, India. The design of the research is a
quasi-experimental non-equivalent group design; two groups
will be pre-tested, exposed to treatment and post-tested,
symbolic design:
OX1O
OX2O
(O’Connor-Petruso). I will have two groups, which will both
be designated for treatment and there will be no control group,
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the post-test of each treatment group will be compared to that
group’s pre-test.
There are a number of threats to internal and external
validity.
Threats to internal validity include history,
maturation, testing/pre-testing sensitization, and mortality. The
researcher does not know the full academic history of the
students that are going to participate in the study; they may not
test well, suffer from test anxiety, the kind of work done during
the school year may affect the outcome either negatively or
positively, and their reactions to new situations and guests may
affect the outcome as well. In regards to maturation, the time
between the initial pre-trip activity and the trip is a little less
than two months and this stretch of time could have an affect
on the post-test results. The fact that a pre and post-test will be
given may have a great affect on the data. The administration
of the pre-test may create feelings of negativity or resentment
towards the post-test, students may notice that it is similar to
the first test they took. Mortality refers to absenteeism during
the pre-test, post-test, the class trip to the garden, which is the
intervention, and/or the student surveys.
Three recognizable threats to external validity are
generalizable conditions, pre-test treatment and selectiontreatment interaction. This project cannot be replicated
anywhere and yield the same results. The action research
project has been framed in such a way that it examines a
problem specific to Kolkata, West Bengal, the low science
achievement of secondary level public school students. Once
again, if this research was conducted elsewhere the results are
not guaranteed to be the same. Due to the pre-test treatment,
students may anticipate future interactions or respond
differently to the upcoming lessons or treatment.
The
participants were not chosen at random, nor did they
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volunteer to be a part of this research, they were chosen as a
class due to their participation in a specific program that I have
chosen to examine.
This quasi-experimental action research project is the
beginning of further study, which with time and analysis of the
outcomes may take the form of true experimental design, with
fewer threats to internal and external validity.

 3. Results
The chart and graph below show the pre and post-test
results for Class III students. The data shows that all but two
students’ results improved upon taking the post-test. The data
clearly shows a threat to validity with the absence of two
students on the day that the post-test was administered.

1
2
3
4
5

Pre-Test Results
Class III
40%
30%
30%
30%
40%

Post-Test Results
Class III
40%
50%
70%
60%

6
7
8
9
10
11

50%
60%
50%
40%
30%
40%

100%
30%
40%
80%
70%

12
13
14
15
16

30%
60%
30%
50%
50%

90%
70%
70%
80%
70%

Students
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The chart and graph below show the mean, median, mode and
range of 3rd grade pre and post-test results. The mean, median
and mode of the results increased after the post-test was taken.
The range, however, also increased after the post-test was
taken.
Pre-Test Results
Post-Test Results
Mean
41
65.71428571
Median
40
70
Mode
30
70
Range
30-60
30-100

594

Worked Example and Problems

The chart and graph below show the 3rd grade responses to
student survey statement #6: I feel I learn more science when I
can connect what I learn to the world outside of the classroom.
The data shows that the majority of the students strongly
agreed with this statement.

(1) Strongly
Disagree
0

Survey Statement #6
(3)
(2) Disagree
Agree
2
1

(4) Strongly
Agree
10

The chart and graph below show the correlation between 3rd
grade responses to student survey statement #6 and the posttest results. The data shows that there is an Rxy of .4, when
rounded to the nearest tenth, showing that there is no
correlation.
Grade 3
Students
Survey Question #6
Post-test results
1
4
40
2
3
50
3
4
70
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4
5
6
7
8
9
10
11
12
13
14
15
16

2
4
4
4
4
2
4
4
4
4

60
100
30
40
80
70
90
70
70
80
70
0.386283834

596

Worked Example and Problems

The chart below and the graph on the following page show the
pre and post-test results for the 5th grade CTT students. The
data shows that the results of six students did not improve upon
taking the post-test. The data clearly shows a threat to validity
with the absence of two students on the day that the pre-test
was administered.
Grade 5

Students
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Pre-Test Results
Grade 5
30%
40%
40%
50%
70%
40%
60%
30%
30%
40%
50%
30%
50%
50%
50%
70%
70%
60%
50%
50%
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Grade 5
60%
70%
50%
50%
100%
90%
40%
80%
70%
20%
40%
60%
70%
50%
70%
50%
70%
90%
70%
80%
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21
22
23

40%
-

70%
90%
70%

The chart and graph below show the mean, median, mode and
range of the 5th grade pre and post-test results. The mean,
median and mode of the results increased after the post-test was
taken. The range, however, also increased after the post-test
was taken.
Mean
Median
Mode
Range

Pre-Test
47.61904762
50
50
30-70
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Post-Test
65.65217391
70
70
20-100
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The chart and graph below show the 5th grade responses to
student survey statement #6: I feel I learn more science when I
can connect what I learn to the world outside of the classroom.
The data shows that the nearly same number of students
strongly disagreed, agreed, and strongly agreed with this
statement, leaving no one response as the sole indicator of their
feelings toward science learning outside of the classroom.
Survey Statement #6
1) Strongly
Disagree
6

2) Disagree

3) Agree

3

7
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Agree
7
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The chart and graph below show the correlation between 5th
grade responses to student survey statement #6 and the posttest results. The data shows that there is an Rxy of .2, when
rounded to the nearest tenth, showing that there is no
correlation.

Students
1
2
3
4
5
6
7
8
9
10
11

Class V
Survey Statement #6
4
3
1
1
3
4
3
1
4
4
1
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Class V
Post-Test Score
60
70
50
50
100
90
40
80
70
20
40
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12
13
14
15
16
17
18
19
20
21
22
23

1
4
3
4
2
2
2
3
3
1
4
3

60
70
50
70
50
70
90
70
80
70
90
70
0.170895692

 4. Discussion
Although the study proved to be inconclusive, there
were some overall gains. Like Cronin-Jones (2000) study
where students’ post-test scores indicated that elementary
students learned significantly more about selected
environmental science topics through outdoor schoolyard
experience than through traditional indoor classroom (Dewey,
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1938; Carrier, 2009), these students experienced an outdoor
visit to nearby Botanic Garden and the researcher saw
considerable gains for a large number of students when
compared to the pre-test.
The correlation was not strong, but the students were
exposed to purposeful experiences that engaged them in
science learning (Simmons, 1998).
The students also
participated in the scientific inquiry process through experience
and observation (Broudeau, 2004). The researcher observed
the students as critical consumers in the process; they were
engaged and asking critical questions (Rickinson, 2001),
connecting information they learned in the lesson to their
experience in the outdoors (Potter & Ruiz, 2006; Waite, 2007,
Eaton, 2000).

 5. Implications
The findings of the action research project were
inconclusive. There was no correlation between the response
to survey statement #6 for the two classes that participated in
the study and the post-test scores. The researcher must conduct
a more in depth, longitudinal study where the students, teachers
and external partners, if there are any in the future, can be
observed more closely. In order for the researcher to see the
effects of outdoor experiences on the science learning of
students the intervention must be conducted regularly. The
results would have been more applicable if the research design
was changed from quasi-experimental to a true experimental
design with two groups, one control group and the designated
as the treatment group. This would have helped the researcher
to see if the outdoor experience was more effective than the
traditional classroom experience.
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Appendices
Appendix A
Teacher Survey
Outdoor Learning Survey - Teacher
Class:__________________
Date:_________________
Directions:
x Please fill out Part A: Demographic Survey, Part B:
Outdoor Interest and Skill, Part C: Cultural Institutions
and Part D: Teacher as Scientist.
x Choosing the appropriate corresponding number,
please place your response in the space to the right.
Part A: Demographics
1. Gender: (1) Female
(2) Male
1. __________________.
2. Age Range: (1) 20-23 yrs. (2) 24-30 yrs. (3) 31- 37 yrs.
(4) 38-44 yrs. (5) 45 + yrs.
2. __________________.
3. Racial Background: (1) African American (2) Asian (3)
Caucasian (4) Hispanic (5) Mixed Heritage (6) Other.
3. __________________.
Part B: Outdoor Interest and Skill
1. In one month, how often do you spend time outdoors: in a
city park,
in the woods, a garden, at the beach?
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(1)
(2)
(3)
(4)

Rarely - Once a month
Infrequently - Twice a month
Often – Three to four times a month
Daily
1. __________________.

2. How comfortable are you in the outdoors on your own
(do you feel at home)?
(1) Not comfortable
(2) Some what comfortable
(3) Comfortable
(4) Very Comfortable
2. __________________.
3. Do you feel confident enough to bring students outdoors for
a lesson?
(1) Not confident
(2) Some what confident
(3) Confident
(4) Very confident
3. __________________.
4. If the answers to questions 2 and 3 are (1) or (2), is this
confidence and comfort level something you would like to
change?
4. __________________.
5. Do you have accessible outdoor space near your school?
(1) Yes
(2) No
5. __________________.
6. Do you use it?
(1) Yes
(2) No
6. __________________.
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Part C: Cultural Institutions
1. In one month, how often do you visit cultural attractions: a
museum, a botanic or botanical garden, a concert, a lecture/
presentation?
(1) Rarely - Once a month
(2) Infrequently - Twice a month
(3) Often – Three to four times a month
(4) Daily
1. __________________.
2. In one school year, how often do you and your students
visit cultural institutions that support the science
curriculum?
(1) Rarely – Twice a year
(2) Infrequently – Three times a year
(3) Often – Four to five times a year
(4) Monthly
2. __________________.
3. Do you conduct a pre-trip lesson? (1) Yes (2) No
3. __________________.
4. Do you conduct a post-trip lesson? (1) Yes (2) No
4. __________________.
Part D: Teacher as Scientist Rating Scale
(1) Strongly Disagree (2) Disagree (3) Uncertain (4) Agree
(5) Strongly Agree
1. I like science.
1. __________________.
2. I feel comfortable teaching science to my students.
2. __________________.
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3. I use living examples when I teach science.
3. __________________.
4. When I learn science I like to use all of my senses.
4. __________________.

Appendix B
Head of the Institution Consent Form
Appendix C
Parent/Guardian Consent Form
Appendix D
Students’ General Information Schedule
Appendix E
Pre-Test
Name:_______________________________
Class:__________________ .
Date:__________________.

(3)
(4)

 What do you call the pointy things on a cactus?
1. __________________.
(1) Spines
(2) Quills
Spikes
Needles
 Deserts are hot _____________.
2. __________________.
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(1)
(2)
(3)
(4)

All day
Half of the day
More than half of the day
Never

3. What is a succulent?
3. __________________.
(1) A plant that is used to make sugar.
(2) A plant that holds water.
(3) A plant that sucks other plants
4. Cacti are the only plants in the desert.
4. __________________.
(1) No they are not, but there are only a few other plants.
(2) Of course they are, nothing else would survive.
(3) No they are not, there are many other plants.
5. There are very few animals that can live in the desert.
5. __________________.
(1) True, animals cannot survive in desert conditions.
(2) False, there are many animals that live in the desert.
(3) False, the same animals that live in the desert live in the
forest.
6. Plants in the desert don’t need any water.
6. __________________.
(1) True
(2) False
7. Flowers grow in the desert.
7. __________________.
(1) No, flowers only grow in soil.
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(2) Yes, flowers grow in the desert.
(3) Flowers only grow in the desert every three years.
8. What do plants need to survive?
8. __________________.
(1) Soil and water
(2) Humans, water, sun and nutrients
(3) Water, nutrients and sun
9. Fruit does not grow in the desert.
9. __________________.
(1) Fruit only grows in warm places where there is a lot
of rain.
(2) Fruit does not grow in the desert because there are
no flowers.
(4) Fruit grows in the desert.
10. All plants have green leaves.
10. __________________.
(1) True
(2) False.
Appendix F
Post-Test
Name:_____________________
Class:_________________.
Date:_________________.
1. What is a succulent?
1. __________________.
(1) A plant that is used to make sugar.
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(2) A plant that holds water.
(3) A plant that sucks other plants
2. There are very few animals that can live in the desert.
2. __________________.
(5) True, animals cannot survive in desert conditions.
(6) False, there are many animals that live in the desert.
(7) False, the same exact animals that live in the desert live
in the forest.
3. What do you call the pointy things on a cactus?
3. __________________.
(5) Spines
(6) Quills
(7) Spikes
(8) Needles
4. Plants in the desert do not need any water.
4. __________________.
(1) True
(2) False
5. What do plants need to survive?
5. __________________.
(1) Soil and water
(2) Humans, water, sun and nutrients
(3) Water, nutrients and sun
6. Deserts are hot _____________.
6. __________________.
(1) All the time
(2) Half the time
(3) Never
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7. Flowers grow in the desert.
7. __________________.
(1) No, flowers only grow in soil.
(2) Yes, flowers grow in the desert.
(3) Flowers only grow in the desert every three years.
8. All plants have green leaves.
8. __________________.
(1) True
(2) False
9. Fruit does not grow in the desert.
9. __________________.
(1) Fruit only grows in warm places where there is a lot
of rain.
(2) Fruit does not grow in the desert because there are
no flowers.
(3) Fruit grows in the desert.
10. Cacti are the only plants in the desert.
10. __________________.
(4) No they are not, there are other plants.
(5) Of course they are, nothing else would survive.
Appendix G
Student Survey
Outdoor Learning Survey - Student
Name:_____________________
Class:__________________
Date:_________________
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Directions:
x Please fill out all parts of this survey.
x Choosing the numbers in the parenthesis, please place
your response in the space to the right.
Example: E. Do you like cheese? (1) Yes (2) No
E. _1_
Part A: Demographics
1. Gender: 1) Female 2) Male
1. __________________.
2. Age: 1) 8 - 9 yrs. 2) 10 -11 yrs. 3) 12 – 13 yrs. 4) 14-15 yrs.
2. __________________.
 Residential Background: 1) Urban 2) Semi-urban 3) Rural
3. __________________.
Part B: Outdoor Interest and Skill
1. In one month, how often do you spend time outdoors: in a
city park, in the woods, a garden, at the beach?
(5) Rarely - Once a month
(6) Infrequently - Twice a month
(7) Often – Three to four times a month
(8) Daily
1. ___
2. How comfortable are you in the outdoors
(do you feel at home)?
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(1) Not comfortable
(2) Some what comfortable
(3) Comfortable
(4) Very Comfortable
2. __________________.
3. Do you enjoy being outdoors? (1) Yes (2) No
3. __________________.
Part D: Student as Scientist Rating Scale
(1) Strongly Disagree (2) Disagree (3) Agree (4) Strongly
Agree
1. I like science.
1. __________________.
2. We see a lot of examples of living plants and animal life in
my science class.
2. __________________.
3. Our teacher does a lot of hands-on activities with us. When
we are learning science, we create things and do experiments.
3. __________________.
4. Science can only be experienced in the classroom at school.
4. __________________.
5. I enjoy learning science outside of school.
5. __________________.
6. I feel I learn more science when I can connect what I learn
to the world outside of the classroom.
6. __________________.
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6.18 “Why Doesn’t Teacher Call on
Me?” The Impact of Implicit or
Inadvertent Teacher Favoritism in the
Classroom
(Adapted with modification from Lauri A. Schmid-Snoeck (2010); CUNY
Brooklyn College; Ed. 702.2T Seminar in Applied Theory and Research II
under the supervision of Dr. Sharon A. O’Connor-Petruso; 2010)
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 Abstract
Favoritism is a part of life, but teachers are in a powerful
position and should avoid favoritism in the classroom. Also
referred to as selective attention, favoritism can impact a
child’s emotional, social and academic wellbeing. Favoritism
is observed in classrooms with teachers engaging in a number
of blatant and/or furtive activities, but they may actually be
unaware of their behavioral tendencies. Classroom favoritism
can sometimes be attributed to a teacher’s own background and
determining how they relate to students. The impact of
favoritism can effect students for many years and possibly be
liable for corrupting values, lowering student self-esteem, and
exacerbating student’s behavior problems. This action research
project tests if there is inadvertent selective attention in a
college statistics class.
Do increased male students’
interactions with the professor decrease the female students’
interactions? Results reveal that male students do benefit from
more professor interaction during class time to the detriment of
female students.
It is unclear if—beyond teacher
favoritism/selective attention—past student experiences,
certain subjects, or class set up are in some way partially
responsible for or exacerbate these findings. Teachers are
encouraged to examine their behaviors to determine ways to
counteract selective attention or favoritism in the classroom.
Keywords: favoritism, selective attention, teachers pet,
classroom management

 1. Introduction
Favoritism is part of life, whether it is in the home, school
or work. Teachers have perhaps a greater responsibility than
parents or bosses to be alert to and avoid inequities and biases.
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Why do teachers have such responsibility? Perhaps because it
is where children are first exposed to a community
environment and learn about social justice and fairness,
empathy, consideration and respect for others, and a host of
other social behaviors that help create a civilized society.
Children do not always learn from a lesson plan, but rather by
example, from the teacher leading the class day-after-day. This
is a very powerful position. Should a teacher fail to practice
fairness, that is he/she appears to call on children of a certain
gender, ethnicity, etc., over others, it implies that this behavior
is acceptable and that certain children, because of their gender,
ethnicity or other factor deserve greater attention or better
treatment over other children. The teacher may be using that
power unfairly, choosing those students who mirror the
teacher’s gender, ethnic or religious background or any number
of variables. It could be the teacher has what are clear and
compelling reasons for choosing these students, such as trying
to keep them engaged with the activity or lesson. Or, the
teacher may fall into a statistical norm—tending to call on boys
more often than girls. In all these scenarios, the teacher may or
may not be aware that they are practicing favoritism and that
they are using their power—through implicit or inadvertent
behaviors—and having great impact on the emotional, social
and academic wellbeing of their students.
The layperson would refer to this type of treatment as
‘favoritism’. However, researchers studying the classroom
environment tend to use euphemisms such as: gender-race bias,
selective attention, or “ ‘differential teacher treatment by
gender’ rather than ‘discrimination’ or ‘favouritism’ ”
(Sunderland, 2000, p.161). Regardless of semantics, some
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students will be shortchanged, with some students “getting
better learning opportunities” than others (p. 161).
1.1 Statement of the Problem
Favoritism: Whatever the reason, studies prove that the
teacher-child relationship can impact the academic, social and
emotional wellbeing of children throughout their formative,
school years. There is favoritism practiced in classrooms.
Teachers are generally unaware that they practice favoritism.
As educators, it is important that we be aware of what
favoritism looks like, understand its causes and create
strategies and interventions to avoid it, as much as possible, in
our classroom.
1.2 Review of Related Literature
WHAT IS FAVORITISM

This researcher’s definition of favoritism is: Selective
attention given by someone in power (i.e. teacher, parent) to
another, less powerful person (i.e. student, child), selected from
a group of two or more and where one student or child has a
better outcome than another (i.e. better learning opportunity,
esteem or confidence boost, additional resources provided,
etc.). Furthermore, a number of researchers have found that
boys are the recipients of a greater percentage of a teacher’s
selective attention, albeit positive (favoritism) or negative
(disciplinary) (e.g. Daniels, Creese, Hey, Leonard, & Smith,
2001; Davies & Brember, 1999; Bloom & Golden, 1982;
Houston & Bellencourt, 1999; Levinson, 1998; Merrett &
Wheldall, 1992; Newberry & Davis, 2008; Opoku-Amankwa,
2009; Sadker, Sadker & Klein, 1991; Stake & Katz, 1982;
Sunderland, 2000).
Using semantics, such as selective
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attention—positive or negative—or as Sunderland prefers to
say “ ‘differential teacher treatment by gender’ rather than
‘discrimination’ or favouritism’ ” makes no difference in the
results: Some students will be shortchanged, with some
students “getting better learning opportunities” than others (p.
161). A show of favoritism can be an inadvertent classroom
management technique to engage boys and keep them
directed—that is, if they are called on more often they are more
likely to be attentive. This may be true, but then those whose
behavior is more in control, i.e. girls, will not be called upon to
answer in an equitable manner and will not be provided with
the same attention from the teacher. In this way, negative
behavior is rewarded because the teacher pays more attention
to disruptive, less attentive students (i.e. boys). Quieter, wellbehaved students, usually girls, fail to get the attention and
recognition they deserve and may even disconnect from the
lesson because there is no teacher attention awarded them.
What does favoritism look like? In the research, there are
many permutations. Some are subtle, where teachers and
students are relatively unaware of biased treatment (Bloom &
Golden, 1982). Others provide a glimpse of unbridled and
blatant favoritism, as in the research conducted by OpokuAmankwa (2009) in an elementary school in Ghana, Africa.
This research was even more remarkable when considering
that the teachers did not change their behaviors even while
being observed. Two of the three areas of the study relate to
the topic of favoritism; that is, “teacher’s selective
attention…[and] unequal access to learning recourses” (p.
255). The third aspect, corporal punishment, is outside the
scope of this paper.
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Selective attention, or favoritism, is vividly described in the
Ghanaian classroom. “Seven of the 74 pupils are considered to
be good” (p. 253) and can respond correctly and quickly when
called upon by the teacher.
As Opoku-Amankwa’s
observations unfold, however, this is not necessarily the case.
The ‘favored’ students often get the benefit of the doubt when
responding to the teacher who will expand their answer for
them so it is complete; or, they may get the opportunity to hear
a wrong or incomplete answer first, and then they use that
information to respond with a better or complete answer, more
to the teacher’s liking. As to the access to resources, seven
students are given the best seats in the room as well as having
unlimited use and visual access to the limited number of
textbooks in the class (p. 253).
In Butterman’s (2007) article, “Playing Favorites”, teachers
were interviewed and asked to reflect on their classroom
management styles that have been identified as ‘playing
favorites’ with students. The piece has a less scientific, more
pedestrian perspective, but the information is credible,
nonetheless.
“Surprise: You may have chosen favorites before the first
bell rang. Studies show that we make up our minds about
people within seven seconds of meeting them” (“Where
Favoritism Comes From,” para. 4).
A Newberry and Davis (2008) study looked at three
Caucasian teachers from various sections of the United States
to ascertain their “conceptions of closeness” to the 2nd grade
students that they had taught the previous year. This article
illustrates that favoritism can result in some students getting
better treatment than others, “to benefit the most from their
teacher relationship and, in turn, get the most effective lessons
621

Leading Action Research in Teacher Education

from their teacher”(p. 1979). The sentiments of Newberry and
Davis echo those of Opoku-Amankwa’s (2009) Ghanaian
study; both studies also reinforce that the favored students were
thought to be ‘bright’ and ‘capable’ and the teachers could feel
close to these children. Whereas with the “students with whom
they lacked closeness…described the relationships in terms of
conflict, aggression and being emotionally draining”
(Newberry & Davis, 2008, p. 176). The Ghanaian teachers
praised their favorite student/s, set up questions so the students
could answer them correctly and required the entire class to
‘clap for him/her’, “showing approval” when the teacher’s
sought after response was given. Those classified as weak
students “only occasionally are…called to participate…teacher
spends little time with them, especially when they fail to give
instant and ‘correct’ answers and often makes comments such
as ‘you can’t waste our time’…and attribute pupils’
underachievement
to
poor
parental
and
home
support…indicating most of the children are lazy” (OpokuAmankwa, 2009, p. 253-255). Daniels et al. (2001)
investigated how to treat all children equally fairly…[and the
article goes on to say that] ‘To treat people as equals may
require that they not be treated the same way’ (ibid p. 4).
However, it is essential that they be treated
fairly…girls…needs may be being ignored. (p. 113).
POSSIBLE CAUSES OF FAVORITISM

Power could be considered a cause of favoritism. OpokuAmankwa (2009) cites other researchers, i.e. Luke et al., when
he refers to the power wielded by these teachers as the
‘authoritative identity’, one who “generally, controls the
pattern, content and direction of classroom communication” (p.
253). Levinson (1998) studied among Mexican secondary
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school students, where “complaints against some teachers was
their tendency to be “despotic” (déspota) in their conduct with
the students…Despotism was just one key term in a field of
moral discourse directed principally at forms of arbitrary,
unnecessary, or excessive imposition of authority, especially in
a manner that did not respect student autonomy or sensibility”
(p. 55). Meanwhile, Davies & Brember (1999) affirm that
teachers “are in a powerful position to be able to influence a
child’s self-concept, [and] they should consider adopting
policies and practices which promote their pupils’ feelings of
self-worth” (p. 13).
Butterman states that oftentimes teachers relate to their
favorite in some way, for example, he “reminds you of your
favorite nephew (“Tough Topic,” para. 4)…the hard truth is
that you may feel “most comfortable around people most like
you,” says Paul C. Gorsky, assistant education professor at St.
Paul, Minnesota’s Hamline University. “We’re socialized to
relate to each other on the basis of race, class, and so on.” As a
result you may unconsciously distance students who don’t have
the same skin color as you, those who live in a different
neighborhood, or those who don’t speak your language”
(“Where Favoritism Comes From,” para. 4).
Sadker, Sadker and Klein (1991) report that “research
suggests that the ethnicity and racial background of the student
also serve as predictors of the level of classroom interaction.
Minority group students, both male and female, receive less
teacher attention than majority group students. Majority males
are more likely to interact with the teacher than minority males,
and majority females are more likely to interact than minority
females” (Brophy & Good, 1974; Rubovits & Maehr, 1973; M.
Sadker & Sadker, 1984). This theory is echoed in a paper by
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Gallagher and Mayer (2008) who write, “Culture and ethnicity
are associated with differences in aspects of children’s
relationships with teachers…some studies report that teachers
feel closer to White and Hispanic children than to African
American children” (p. 81).
Teachers are often unaware that in addition to their
classroom management styles, their upbringings and
backgrounds have an impact on students. This includes the
effects of favoritism, gender-race bias, selective attention or
‘differential teacher treatment by gender’ (Sunderland, 2000, p.
261). Butterman (2007) states that “Most teachers consider
themselves above favoritism” (Tough Topic, para. 2)…and
Opoku-Amankwa (2009) claims the Ghanaian teachers “tended
to be unaware about the implications of their acts on the pupils’
underachievement” (p. 255). Newberry and Davis (2008)
report that “despite the existence of relational inequities in the
classroom, many teachers are unaware of how the
communication style they use and the relationship and climate
they create perpetuate differential patterns of interaction” (p.
196).
IMPACT OF FAVORITISM

Favoritism has many negative effects on students. One
negative impact of favoritism is abuse of power by which
teachers could influence and possibly corrupt a student’s sense
of values. If students see teachers abusing their positions of
power, it implies that if you have power over others you should
take advantage of that power. Teachers are powerful role
models for students. Davies and Brember (1999) concur that
teachers “are in a powerful position…able to influence a
child’s self-concept…[since] girls have a lower-self esteem
than boys…they should consider adopting policies and
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practices which promote their pupils’ feelings of self-worth”
(p. 13).
In Levinson’s (1998) article, students claim they feel
“violated” when they recognize teacher favoritism, referring to
it as “teacher hypocrisy” (p. 56) and, by singling out certain
students for special treatment, they claim it is a violation of
“student integrity and students’ derechos [rights] to dignified
treatment” (p. 59).
Another reason to avoid favoritism or selective attention is
found in Gallager and Mayer’s article (2008). The article again
affirms the importance of good teacher-child relationships and
its effect on “aggressive” behavior. Less aggression requires
less negative teacher attention. More importantly, “Teachers
who have high-quality relationships with children help children
to focus their attention and interpret their emotions…[and those
students] will have better school achievement, better social
skills, and few behavior problems” (p. 84).
1.3 Statement of Hypothesis
HR1 The inadvertent selective attention of a male
professor of 6 male students over 22 female students while
teaching statistics, during two class sessions, will greatly
increase male students’ interactions while significantly
decreasing female students’ interactions with the teacher.

 2. Method
2.1 Participants
The participants of the action research project are 28
students in an undergraduate class at a college in Brooklyn,
NY. The school has a diverse student population, totaling
13,069 undergraduates, representing over 100 nations with a
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racial/ethnic breakdown as follows: 45.71% White; 28.75%
Black; 13.40% Asian/Pacific Islander; 11.99% Hispanic; .15%
American Indian/Alaskan Native (Brooklyn College, Fast
Facts).
The class is composed of 6 men and 22 women. The
teacher is male professor, Hispanic, aged 50+ with two
doctoral degrees. The teacher has 25+ years of teaching
experience
(http://depthome.brooklyn.cuny.edu/schooled/
professorX.pdf).
2.2 Instruments
The instruments utilized for this study were a grid of the
classroom seating plan with desks labeled and student gender
notated for use in observation 1, Appendix A with Table A1; a
list documenting the interactions between professor and student
by gender and seat number identifying the type of interaction
or clarifying remarks made during observations 1, Appendix B;
a survey for the participating teacher, Appendix C; a seating
plan with seats labeled and student gender notated for use in
observation 2, Appendix D; a list documenting the interactions
between professor and student by gender and seat number
identifying the type of interaction or clarifying remarks made
during observation 2, Appendix E; a list documenting the
interactions between professor and student by gender in session
2, Appendix F.
2.3 Experimental Design
This action research project is a pre-experimental, one
group pretest-posttest design. This model is utilized because
individuals are not randomly assigned and it is only one group.
That group is designated as a treatment group, identified as X
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subscript 1. The design has no control group, otherwise known
as X subscript 2. The design model is symbolized as OXO and
can be further explained as follows:
x The Pretest (O), which in this case is the first
observation, documents the teacher-student interaction
during the lesson.
x This is followed by Exposure to Treatment (X). The
teacher is given a survey to help identify a possible
predisposition or partiality in his/her selection process
during class lessons. The findings of initial observation are
then communicated and discussed with the teacher. The
Exposure to Treatment, in effect, acts as an intervention.
x Posttest (O), in this case, is the second observation.
This documents the teacher-student interaction during the
lesson after intervention to determine if teacher behavior
changed resulting in a different ratio of teacher to student
interaction or if the selection process differed in any way
from the first observation.
The anticipated threat to internal validity is
instrumentation. This threat is substantial in the pretest and
posttest periods and may negatively affect the results of the
project. During the course of the two observations, changes
did occur to the dependent variable—the students. For
example, while the student ratio in the classroom did not
change as had been anticipated, some students left the
classroom for a period of time, some arrived late, and others
were not present during for both observation sessions.
Instrumentation validity is also threatened by the teacher
survey. The survey tool tried to identify underlying strategies
used in the classroom, yet it may not yield valid information.
627

Leading Action Research in Teacher Education

The action researcher created the survey and it is not based on
any authoritative or psychologically-tested methodology.
Furthermore, the teacher may respond to the survey guardedly
or skeptically, concerned with an appearance of bias. Or, in
fact, the teacher may be completely unaware of any bias,
partiality or favoritism. These unknowns could threaten the
internal validity of instrumentation.
Maturation and experimental mortality were threats to
internal validity. These were not anticipated by the action
researcher, but after considering the design, data and dependent
variable, it was clear these threats to validity had to be
considered. Maturation was a threat since some of the students
in one class were not present in the other and/or with
experimental mortality, which appears to be closely related to
maturation, students may drop out. The Athabasca University
website explains as follows:
x Maturation: Subjects may change in the course of the
experiment or between repeated measures of the dependent
variables due to the passage of time per se (Maturation,
para.1)
x Experimental Mortality: …some subjects may drop out
before it [the action research or experiment] is
completed…[the] subjects in the two comparison groups
differ with respect to the independent variable…if scores
on the dependent measure differ between those subjects
remaining in the two groups…(Mortality, para. 1)
The interaction that occurred in observation 1 was greater
in number than what was documented during observation 2.
This could be related to maturation and experimental mortality.
Students absent in observation 1 were present in the second
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observation and some present in observation 1 were absent for
the second session. This change in the dependent variable
could be one of the factors that were responsible for the
reduced number of interactions, from 54 to 36, between
observations 1 and 2. Of note is that while the same number
of students were present at both classes, the actual, individual
students present were different. One of the male students, who
had been particularly vocal in class one (coded as C5) on
November 2, was not present for the second observation held
on November 9.
Two possible threats to external validity were identified.
The first is the Experimenter Effects. Gay and Airasian (2003)
are two authors who wrote about this effect. They said that the
“Conscious or unconscious actions of the researcher affects
participants’ performance and responses” (pp. 359-368). So in
this case, the participants—the teacher and the students—could
be affected even if the action researcher does nothing other
than sit in the classroom and observe. The presence of the
action researcher may influence the behaviors of the teacher if
and when informed of a latent selective attention preference.
This change in behavior could then have an effect on the
students and influence their interaction with the professor.
The second external threat to validity is there are the
reactive arrangements and participants effects that can result
from the Hawthorne Effect. That is, participants—both
professor and students—may act differently, aware that they
are being observed as part of an experiment by the presence of
the action researcher in the classroom or some inference,
unwittingly made by the action researcher, to either the teacher
or a student, could also influence their behaviors.
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The results of the observations held on November 2 and 9
were translated and analyzed.
2.4 Procedure
During a statistics lesson, the action researcher observed
the professor-to-student interactions as well as student-toprofessor interactions.
The observation consisted of
documenting which student (male or female) was called on or
which student called out a response to the professor, or in some
way responded to or asked the professor questions, requested
clarification, etc. Where the student was sitting was also
recorded. During the observation the action researcher
attempted to document if the professor directly chose a
particular student to respond, and if so, how did he make the
selection. For example, did the choosing process appear to be
an arbitrary choice, a type of random system or a planned and
specific choice? Did students call out at random and/or did it
appear that the professor gave the student a signal to answer?
Did it appear that all students received the same or like
treatment?
During the two observations, the professor-student
interaction was listed on a sheet of paper, using the seating
guide to identify the seat location and gender of the respondent,
and the comments column indicated the student interaction:
Student called out; student raised hand; professor looked
directly at the student waiting for them to respond, etc. The
interactions were recorded in chronological order (Addendum
B and E). The time of the start of the class was noted as being
when the professor told the class he was going to begin and the
class half way mark was noted during the observation. This
notation was made to see if there was any change in selective
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attention or student involvement between the first and second
half of the observed lessons. While seat location might have an
influence on the selective attention process, it is beyond the
scope of this action research project, but may be of interest for
future study.
Data was collected between November 2 and November 9,
2010, during three evening, undergraduate classes in a college
in Brooklyn, NY. The classes were held in the same room at
approximately the same time and duration, with the same
number of students. This action research reports on the
sessions held November 2 and November 9, only. The class
held on November 4 was conducted in a small group format
and not included in the data collection. However, the
interactions were recorded and are available to examine in
Appendix F. The other two sessions were a more formal and
traditional class setting with students in rows and the teacher
based at the front of the room, circulating the classroom while
teaching and lecturing.
The intervention was held on November 4, 2010, and
included, in this order: A survey created by the action
researcher and filled out by Professor X, (Appendix C); a
verbal disclosure by the action researcher as to the topic of the
action research project; a speculation by Professor X as to the
outcome of the data collected—he believed that his interaction
between the male and female students would be 50-50, or
equitably distributed between the two genders; dissemination
of the actual data gathered during the November 2 class; and, a
follow up discussion with Professor X as to the perception
discrepancy between the professor’s conjectured data results
vs. the actual data outcome.
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The second observation out of three was made on the
evening of November 4, as mentioned above, with the format
of the class being a broken up into small work groups. The
professor indicated that he believed that the women, during
these breakout sessions, would be more vocal and have much
greater interaction with him. The action researcher did record
this session (Appendix F) by documenting the interactions of
the Professor and the students. The action researcher did not
map out seating by gender as was done in during the two other
observations. Looking at the raw data in Appendix F, one can
clearly see that the professor’s intuition, that is that females
were more likely to interact with him during that type of
session, is probably an accurate perception. The results of this
small group session were not included in the data analysis in
the project because the class format was inconsistent with that
of the previous observation. A third observation occurred on
November 9, 2010, and the third observation was during a
session with the same format as the class held on November 2.

 3. Results
Observation 1
During the Exposure to Treatment portion of the action
research project, the Professor discussed the findings with the
action researcher. He conjectured, when asked, that he
believed that his interactions would be about 50-50, half with
the male students and half the female students, more or less
evenly distributed.
In looking at the results of the November 2nd observation,
the number of interactions between teacher and students, the
data seems to support the Professor’s perception; except the
reality is that the data produces a very misleading picture (see
632

Worked Example and Problems

Figure 1) and, in fact, it appears that females are awarded
slightly more interaction with Professor X than males.
Figure 1.

The distribution of interactions is interesting in that it could
help explain the professor’s perception of that women’s
interactions are about half that of the men and, interestingly,
the frequency of women responding is almost equal during the
first 30 minutes of class with 15 male responses to 12 female
responses. In the second half of the class there were more
female than male responses: 7 male responses compared to 15
female responses. See Figure 2, on the followin g page,
showing the frequency of interactions during the class session:
During the intervention (Exposure to Treatment or X), the
Professor believed that the distribution of his interactions
would be about 50-50. Looking at the frequency distribution
of interactions, the first half of the session supports his
perception, while the second half of the session seems to give
females a greater share of the interaction. This is a distortion.
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Figure 2

One must consider not only the number of interactions, but the
actual number of males to females in the classroom. Since the
number of females outnumbered males 3.33:1, all things being
equal, one would assume that an equitable distribution of
responses would mirror the ratio of females to male or, stating
it another way, if each female and each male answered a
question during the session, the response ratio would be 3.33
female responses to 1 male response, each person responding
once.
The data when analyzed showed that even though the
number of questions/interactions were about equal, the ratio of
responses between male and female students were
predominatly made by males.
Table 1.1 is the analysis of the observation of 6 males to 22
females and the percentage of the student body vs. the
percentage of interactions and Table 1.2 identifies th the ratio
of questions per student, broken out by males and females is as
follows:
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Table 1.1

Male
Female

Number
of
Students
in the
Class
Nov. 2,
2010
6
22

Choral

n/a

Gender

Percentage
of student
body

Number of
interactions

Percentage
of
interactions

21.43%
78.57%

22
27

40.74%
50.00%

5

9.26%

100.0%

100.0%

Table 1.2

Ratio of Male students to
interactions

6 Males : 22 Interactions

OR

1 Male : 3.67 Interactions

Ratio of Female students
to interactions

22 Females : 27 Interactions

OR

1 Female : 1.23 Interactions

Male students, while comprising only 21.43% of the class
responded |41% of the time. Females comprised over 78% of
the class yet interacted only 50% of the time. Interaction
between the professor and the male student occurred 2.44 more
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often than did an interaction between the professor and the
female student (or 3.67 male interaction less 1.23 female
interactions=2.44 difference). Or, to think of it another way, if
each student in the class actually did interact with the professor
each man would have almost four interactions vs. a woman
with slightly greater than one interaction.
The classroom was relatively a relaxed environment, and
calling out answers was the norm with 31 such interactions
during the first observation. There were two observed
instances where the professor directly chose the student to
respond during Observation 1. The first student was a female,
student C1, during interaction 10, and the second student was a
male, A1, interaction 21 (see Appendix B).
Of the 6 male students, 5 were vocal during the class. One
did not have any interaction with the professor. Of the 5 vocal,
male students, three of them dominated the interactions—4/5ths
(80%) of the time or 16 responses out of 22. Those with the
greatest number of interactions were C5 with 5; A1 with 7; and
C6 with 9. B5 interacted twice and D3 one time.
Of the 22 females, only half—or 11 females—had any
verbal interaction with the professor during class. Of the 11
females who were verbally active, three dominated the class
responding 70% of the time or 19 interactions out of 27. Those
with the greatest number of interactions were A6 with 3; B4
with 5; and F5 with 11. These three students dominated the
female interaction by commanding the floor 11%, 19%, and
41% of the time, respectively. The remaining 8 women
responded once during the class (C1, D1, F2, C4, G6, B2, E5,
D2).
After the Exposure to Treatment, the Professor was more
aware of the few female interactions in the class, but he did not
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seem to change his class management on February 9, the date
of the second observation used for data collection and analysis.
The survey (Appendix C) does seem to indicate the teacher
prefers a less structured class. Also, during the intervention
discussion the professor believed that his interaction and
selective attention during smaller, breakout sessions was more
conducive to interacting and communicating with females, who
may tend to be less vocal in formal classes of higher
mathematics. He also felt that in the college environment, it
was counter-productive to put students on the spot if they did
not want to participate or answer questions. (Professor X,
personal communication, November 4, 2010).
Observation 2
The data collected November 9, 2010, during observation 2
is presented below. (See Figure 3). There were fewer
interactions during the second observation (34 as compared to
54 the previous week).
Figure 3
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This could be because one of the vocal male students (C5)
was absent during the second session. He was replaced by
another male student resulting in the overall class size and ratio
remaining the same: 6 males and 22 females.
Looking at the frequency distribution of interactions for
the observation no. 2 (Figure 4), the first half of the session is
similar to what was seen in the previous class, that the number
of interactions between males and females is equal with 7
interactions each. During the second half of the class the
women again seemed to loosen up, having 15 interactions as
compared to that of the men with only 7 interactions—
curiously, these are the same numbers as in the first
observation.
Figure 4

While not within the scope of this project to analyze, it is a
topic that may benefit from further study. Why did it appear
638

Worked Example and Problems

that women became more vocal as time passed in this class?
Would that trend continue in other statistics classes? Or,
would it continue in different subject classes? This would
require further investigation.

Choral

n/a

Percentage
interactions

6
22

Number of
interactions

Male
Female

Percentage of
student body

Gender

Number of
Students in the
Class Nov. 9,
2010

Table 2.1 is the analysis of the observation of 6 males to 22
females and the percentage of the student body vs. the
percentage of interactions. Table 2.2 identifies th the ratio of
questions per student, broken out by males and females is as
follows:
Table 2.1

21.43%
78.57%

13
23

34%
61%

2

5%

38

100.0%

100.0%
Table 2.2
Ratio of Male students to
interactions
OR
Ratio of Female students
to interactions
OR

6 Males : 13 Interactions
1 Male : 2.16 Interactions
22 Females : 23 Interactions
1 Female : 1.04 Interaction
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The statistics between observations 1 and 2 are the same,
with male students comprising 21.43% of the class and females
almost 79% of the class. Males, in observation no. 2 responded
13 times, and resulted in having |34% of the interaction.
Female responses totaled 23, or 61% of the interactive time.
Interaction between the professor and the male student
occurred 1.12 more often than did an interaction between the
professor and the female student (or 2.16 male interactions less
1.04 female interactions=1.12 difference). Comparing the
difference of 1.12 to the difference that observed in the first
class, 2.44, there seems to have been something that changed
the frequency of interactions between female students and
Professor X, but it is difficult to determine if it was the
composition of the dependent variables, as there were a few
variations in the student mix in the classroom during the
different sessions. Or was Professor X, aware of the action
research project subject and doing something different? It is
difficult, if not impossible, to determine if these were
influencing factors and/or if there were other unknown factors
at work.
As in the first observation with 31 calling out interactions,
calling out answers was again the norm with 25 during the
second observation.
Responses were recorded, again,
chronologically (Appendix E) identifying the gender of the
student and seat location (Appendix D). There were two
observed instances where the professor directly chose the
student to respond during Observation 2. The first student was
a male, student C6, during interaction 22, and the second
student was a female, C1, interaction 30 (see Appendix E).
Of the 6 male students, only three were vocal during
observation 2 as compared to five vocal males in the first
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session. Three had no interaction with the professor. Of the 3
vocal, male students, one male dominated with 9 out of the 13
interactions, or 69%. A second male student responded 3 times
out of 13, or 23% of male responses, and one interacted once,
or garnering approximately 8% of the male time. Those who
interacted were, in order of degree were A1, C6, and A6. The
male in seat A1 was the same person in both observations.
Of the 22 females, only 7 had any verbal interaction with
the professor during this class. It is less than in the first
observation where 11 females were verbally active. One
female student, seating in seat C1, dominated the female
student body responding 26% of the time or 6 interactions out
of 23, followed by two students with 4 interactions each—B2
and D5—or 17% interaction each, and finally two female
students responded 3 times each—A3 and B6—that is 13% of
the responses during observation no. 2. The female student
sitting in A4 responded twice; and, one sitting in B5 interacted
once.

 4. Discussion
Based on the results of the data it appears that the
hypothesis stands as previously stated because the data
collected does support the premise that inadvertent selective
attention of the male professor of 6 male students over 22
female students while teaching statistics, during two class
sessions, did show an increase male students’ interactions
while significantly decreasing female students’ interactions
with the teacher.
Furthermore, the findings in both observations point to
female students becoming more involved and/or responsive the
longer the class continues, since interaction doubled the second
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half of the session. Again, it is unclear why this happens, but
the numbers seem to attest to this anomaly.
Finally, in both observations, the ratio between males
and females continued to favor male to professor interaction.
Observation no. 1 had a higher rate of selective attention as
compared to observation no. 2, and while the ratio of
interaction between the professor and male students did drop
significantly between the two sessions, males still had more
interactions per student than did females students. As
previously mentioned, it is unclear as to the reason for this
change.

 5. Implications
Could it be that the student behavior seen in this report
is the result of years of conditioning where boys benefited from
favoritism or selective attention in the classroom? Aydogan
(2008) seems to think so. He states that “Unconsciously or not,
we cannot deny the fact that teachers usually tend to give
special attention to boys. What is worse, boys somehow seem
too [sic] notice that and start to assume a controlling attitude,
interrupting girls and demanding more from teachers” (p. 163).
Perhaps the data collected from this statistics class is the end
result of years of selective attention benefiting males and
resulting in less attention awarded to females, having little to
do with the classroom management of Professor X. This
supposition agrees with Merrett and Wheldall (1992) and the
many studies they reviewed where “the data…seems to support
previous research that teachers’ responses overall were directed
towards boys rather than girls to a highly significant degree”
(p. 75) and Sadker, Sadker and Klein (1991) studies of
youngsters from preschool, where they documented that the
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“discrepancy in teacher interactions…[where] girls initiated
41% of the student-to-teacher interactions…dropped to 30% by
eighth grade…suggesting that girls were becoming less
assertive over time…secondary and postsecondary levels
generally substantiate this trend” (p. 296-297).
As it relates to this class, it is unknown if the impact of
selective attention affects students’ grades, attitudes or
emotional well-being, but a number of studies attribute student
achievement to the kind of relationship and interactions
students have their teachers. In one example, Logan and
Johnston (2009) present the compelling idea that “attitudes to
reading have more impact on reading frequency, rather than
being directly the product of reading ability” (p. 210). Finding
ways to connect to…and improve their “perceived academic
support [from teachers] could be used to promote more positive
attitudes in school” (p. 210). Understanding of the power of a
teacher’s positive influence and support can result in students
reaching higher academic thresholds.
Another implication of this action research project is that
those students who are reticent in larger groups, particularly
females in (perceived) male-dominated subjects, may benefit
from non-traditional classroom set ups, such as the small group
sessions similar to the one Professor X had during session
number two (Appendix F). Professor X was very much aware
that these types of sessions are more robust, create much
discussion amongst the students in the groups, and are an
informal and non-threatening way for students who might not
feel comfortable asking questions or for clarification in larger,
more formal class settings to broach the professor. Daniels et
al. (2001) suggest that “where collaboration is supported and
fostered by both the school and teacher, [it] is associated with
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low levels of gender difference in attainment” (p. 115).
Considering the impact of favoritism is important for educators
to bear the classroom set up in mind when reflecting on their
management styles.
Aydogan (2008) states that “teachers need to make an effort
towards egalitarianism during class time and practice time.
Additionally, teachers may be treating students differently
depending on their expectations from them…[and] that almost
all teachers…(93%) treated high and low-expectation students
differently” (p. 166). To avoid treating students differently,
educators must reflect on their teaching styles. Sockett (2009)
describes the concept of “desirable dispositions of the teacher
as virtues and in so doing to point a direction for teacher
education practice” (p. 292). He suggests that introspection of
one’s actions and behavior is necessary in identifying ways to
help teachers honestly assess their classroom practices,
including favoritism, by developing a methodology to
continually question their teaching modes and practices.
Without understanding “the manifestation of a disposition…it
is difficult to see how effectively a teacher could undertake
sustained reflection on his or her (intentional or unintentional)
teaching actions and/or their intended or unintended
consequences” (p. 294).
Professor X ran a classroom in a relaxed and open fashion.
He maintained control of the class but the students were
comfortable calling out answers, coming and going from the
classroom as they needed to, etc. This being a college
classroom, it was understandable. But in elementary and
secondary classrooms there may be a need for more control and
discipline. This can also be a source of favoritism, where a
teacher may be unaware they are playing favorites, but “the
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prevention of favoritism in the classroom can be achieved
through setting rules…rules are there for everyone, and they
ensure the elimination of bias and allow the teacher to say no to
individual requests (Aydogan 2008).
Being a fair, effective teacher requires attention to
classroom management, honest introspection and a willingness
to address biases. In the long run, avoiding selective attention
or favoritism will help students be stronger academically and
emotionally and support them in their future, lifetime success.
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Appendix A
Gender make up, information regarding set up of classroom
during observation 1 on November 2, 2010.
Evening college statistics class observed in a borough of NYC
22 Females
6 Males
28 Total students
x
x
x
x

Students sat at random (unassigned seating
arrangement).
Professor's desk was in front of the group. Professor
was male. All students had computer access.
Technology was used.
Behind the professor's desk was PowerPoint screen and
a regular 'whiteboard' used with markers.
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Table A1 – Seating arrangement during first observation
Gender of Student
Seat Number1
Gender of Student
Seat Number1
Gender of Student
Seat Number1
Gender of Student
Seat Number1
Gender of Student
Seat Number1
Gender of Student
Seat Number1
1

2

M
A1
F
B1
F
C1
F
D1
…
E1
…
F1

F
A2
F
B2
F
C2
F
D2
F
E2
…
F2

F
A3
F
B3
F
C3
M
D3
M
E3

F
A4
F
B4
F
C4
…
D4
F
E4

F
A5
M
B5
M
C5
F*
D5
F
E5

F
A6
F
B6
M
C6
F*
D6
F
E6

AR-F2

F3

Seat numbers were assigned by Action Researcher

AR-F indicates seat of Action Researcher, who is female.

Apendix-B
11/2/2010 First Classroom Observation
Question Posed by
Seat
Comments re:
Respondent
Professor
Location
Response
6:30 PM

1
2
3

Choral

4

M

C5

5

M

C5

6

M

A1

7

M

A1

8

F

A6

Calls out answer
Calls out & expands
answer
Calls out & adds to
above
Calls out to ask a
question
Calls out answer

9

F

D1

Calls out answer

10

F

C1

Chosen by professor

Choral
Choral
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to answer question
Raises hand. Asks a
question
Calls out to ask a
question
Calls out to ask a
question
Calls out answer
Calls out to ask a
question
Raises hand slightly to
answer Professor's
question
Only person to
responds to a general
question,
"can you see"...
meaning the board
engages in a
question/discussion
about the topic 3-4
sentences

11

F

F2

12

F

A6

13

F

C4

14

M

D3

15

F

B4

16

M

A1

17

M

B5

18

M

A1

19

M

A1

20

M

A1

21

F

F5

Calls out answer

22

F

G6

23

M

A1

24

F

B4

25

M

B2

13

F

C4

14

M

D3

15

F

B4

16

M

A1

Calls out answer
Responds to question
after professor looked
at him directly
Calls out answer
Raises hand to
respond
Calls out to ask a
question
Calls out answer
Calls out to ask a
question
Raises hand slightly to
answer Professor's
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7:00 PM

question
Only person to
responds to a general
question,
"can you see"...
meaning the board
engages in a
question/discussion
about the topic 3-4
sentences

17

M

B5

18

M

A1

19

M

A1

20

M

A1

21

F

F5

Calls out answer

22

F

G6

23

M

A1

24

F

B4

25

M

B2

26 &
27

M&F

A1 &B4

28

F

B2

29

M

C6

30

M

C6

Calls out answer
Responds to question
after professor looked
at him directly
Calls out answer
Raises hand to
respond
Call out
simultaneously
Calls out to ask a
question
Calls out. Answers
questions 27, 28, 29,
30 put to him directly
by professor

31

M

C6

32

M

C6

33

M

C6

34

F & F, M
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F5 & E5,
C6

Two females raise
their hands, but are not
called on. Male calls
out response (Prof.
does not see girls with
raised hands who are
behind him)
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35

F&F

E5 & F5

36

F

F5

37

F

F5

38

F

F5

39

F

F5

40

F

F5

Two female raise their
hands to ask a
question. Professor
responds & speaks to
E5
Professor speaks to
and responds to
question
Calls out in response
to professor's general
query.
Calls out & asks
professor to repeat
what he said
Calls out a question.
Short discussion
between professor &
student
Discussion

41

F

F5

Discussion

42

F

F5

43

F

B4

44

M

C5

45

F

B4

46

F

A6

47

F

F5

48

F

F5

49

F

D2

Calls out answer
Calls out with short
(yes-no) response
Calls out with short
(yes-no) response
Calls out with short
(yes-no) response
Calls out with short
(yes-no) response
Calls out answer
Asks professor to
repeat information
Calls out answer

50

Choral

51

Choral

52

F

F5

53

M

C5
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Calls out to respond to
general "any
questions?"
Calls out answer
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54

M

C5

Calls out answer

1. I prefer a relaxed class environment
where students can all out answers
2. I prefer a more regimented class
environment where students raise their
hands to be called on to answer my
questions
3. If students are not responding I will
call on them directly
4. If students are not responding I will
use eye contact to prompt a response
5. The men respond more than women
because they are move vocal
6. The women tend to be less
comfortable with the subject matter than
the men
7. I always have some female students I
can count on to keep the discussion going
8. My dream class would be teaching to
mostly men
9. I always have some male students I
can count on to keep the discussion going
10. My dream class would be teaching to
mostly women
11. My dream class would be teaching to
half men-half women
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Strongly
Disagree

Disagree

Agree

Strongly
Agree

Apendix-C

9
9
9
9
9
9
9
9
9
9
9
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Appendix D
Observation No. 2, November 9, 2010
SEATING ARRANGEMENT WITH GENDER NOTATION

Evening college statistics class observed in a Borough of NYC

22 Females
6 Males
28 Total students





Students sat at random (unassigned seating arrangement).
Professor's desk was in front of the group.
All students had computer access. Technology was used.
Behind the professor's desk was PowerPoint screen and a
regular 'whiteboard' used with markers.

Table D1: Seating arrangement during second observation

Gender of Student
Seat Number1
Gender of Student
Seat Number1
Gender of Student
Seat Number1
Gender of Student
Seat Number1
Gender of Student
Seat Number1
Gender of Student
Seat Number1

M
A1
F
B1
F
C1
F
D1
M4
E1
F
F1

F
A2
F
B2
F
C2
F
D2
F
E2
…
F2

F
A3
F
B3
M
C3
F
D3
M
E3

F
A4
…
B4
F
C4
…
D4
F
E4

F
A5
F
B5
…3
C5
F
D5
F
E5

AR-F2

F3

1

2

Seat numbers were assigned by Action Researcher
AR-F indicates seat of Action Researcher, who is female.

3 In observation 1, this male student was 1 of 3 who dominated the
interactions with teacher. He was absent during this observation
4

This male student was absent during observation 1.
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A6
F
B6
M
C6
F
D6
F
E6
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Apendix-E
Nov.9, 2010 Observation No.2
Seat
Comments re:
Question Posed by
Respondent
Location
Response
Professor
6:40 PM
1
M
A6
Asks lengthy question

7:10 PM

2

M

A1

Calls out answer

3

F

C1

Calls out answer

4

M&F

A1 & C1

5

M

A1

C1 raises hand to
respond, but A1 (who
does not see
hand raised) calls out
answer. Professor had
back
turned and did not see
C1's raised hand.
Asks question &
professor responds

6

Choral

7

F

B6

Calls out. Ask professor
to discuss study he did

8

F

B2

Calls out answer

9

M

B6

Asks a question

10

F

D5

Calls out answer

11

M

A1

Calls out answer

12

F

D5

Raises hand & calls out
answer

13

F

A4

Calls out answer

14

F

B2

Calls out answer

15

Choral

16

M

A1

Calls out answer

17

M

A1

Calls out answer

18

F

A3

19

F

A3

20

F

B2
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Raises hand & asks a
question
Calls out to ask a
question
Calls out answer to
question asked by
professor 3x's
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21

M

C6

(no one else tried to
answer)
Raises hand. After initial
response, professor tells
him to 'go on'….

22

M

C6

Answers a question
directed at him

23

F

A3

Raises hand to respond

24

M

C6

Professor asks C6 if he
'gets that' (as to what A3
said).
C6 responds 'yes'

25

F

B6

Calls out answer

26

M

A1

Calls out answer

27

F

A4

Calls out answer

28

F

C1

Call out answer

29

F

C1

Calls out answer

30

F

C1

Professor asks C1 & C1
responds

31

F

C1

Calls out answer

32

F

C1

Calls out answer

33

M

A1

Makes comment to
Professor

34

M

A1

Calls out answer

35

F

D5

Calls out answer

36

F

B2

Calls out answer

37

F

B5

Calls out answer

38

F

D5

Asks professor a
question
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6.19 The role of handwriting in raising
achievement – A Case Study
[Adapted from Report of the Action Research carried out by
Donna Barratt and Sue Wheatley (1997), Yeading Junior
School, Hayes, Middlesex].

 Aim
To establish whether fluent handwriting can be a factor in
raising achievement.
Dimensions of this case study
The study surveyed the handwriting characteristics of 1,192
students across the 11–16 age range in a large comprehensive
school.
Summary of findings for this case study
x
x

x

Handwriting speed was a factor in student achievement,
regardless of ability.
Students achieving higher-than-expected GCSE English
language grades tended to write at a higher speed than
those who underachieved (expectation and achievement
being related to Year 7 CATS ability tests).
At all ability levels students who achieved higher-thanexpected GCSE grades had a better handwriting style
than those who underachieved. Although this study
does not offer evidence of cause and effect, the
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x

x

x

x

x

x

evidence suggested that handwriting quality and
quantity are strongly associated with examination
achievement at all but the very highest levels of ability.
Slow handwriters had problems with poor motor
coordination, spellings, letter formation, word shape
and discrimination between upper and lower case.
Over 40 per cent of students in Year 7, reducing only to
20 per cent in Year 11, were writing slowly. Of these,
some had great difficulty making what they wrote
legible.
Boys in Year 7 wrote more slowly than girls but
increased their speed each year. By year 11 they were
slightly faster than girls. Girls’ writing speed increased
from Year 7 to Year 8, then stayed constant.
There was a correlation between speed and
Reading/Spelling age in Year 7 for boys and girls. An
increase in speed of 3–4 w.p.m. corresponded on
average to an increase in Reading/Spelling age 3–4
months.
Boys had a higher frequency of handwriting problems
than girls. Failure to join up letters was the problem
with the greatest incidence in boys and girls, although
overall it was at a higher level in girls. There was no
clear link between the frequency of letter joining as a
characteristic and handwriting speed. Hence ‘printing’
does not necessarily limit handwriting speed.
The effect of joins is different for boys and girls. For
boys, failure to join up correctly is associated with an
average drop of half a grade in GCSE English. For girls
it is associated with an average drop of a whole grade.
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 Background
Current approaches to literacy emphasise reading and
spelling with relatively little attention given to the role of
handwriting. This study suggests that the connection between
handwriting and literacy may also be very significant.
The research set out to examine the overall pattern of
handwriting speed and legibility in a large secondary
comprehensive school. The study was based on the premise
that the speed and legibility of handwriting are key factors in a
student’s capacity to do well at school, particularly in public
examinations. A previous study in the school, of students with
motor coordination difficulties, had shown that those with
severe difficulties were very concerned about the appearance of
their work and were under-achieving (Rutherford, 1996). More
detailed information about the writing habits of the whole
student body was needed to help the school plan effective
teaching strategies which would both overcome these particular
difficulties and have more general applicability across the
school.
The research was also influenced by a recent study of the
approach to the teaching of handwriting used in France where,
according to Thomas (1997)‘… by contrast [to the UK]
handwriting, particularly flowing joined-up handwriting, is
considered fundamental, a physical skill that, once mastered,
unlocks the mind’. In French schools the teaching process
begins at age 3 and goes on until the age of 8 or 9. It takes
precedence over reading ‘because writing is considered more
demanding’. Thomas remarks that the results indicate that, ‘It
is as though, having automated the hand, children’s minds are
liberated to release their ideas more efficiently and creatively
on paper.’ If this is the case it seems possible that difficulties
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with ‘automating the hand’ could have a negative effect on
achievement. Initiatives to overcome motor coordination
difficulties might, therefore, through improvements in
handwriting, improve literacy and achievement.

 The survey
The English faculty carried out the survey during the winter
of 1996/97. Our starting point was a very simple search for
information about three things: how many students wrote
slowly, what the average speed was in each age group, and
what pattern we would find over the school as a whole. If an
output of 12 words a minute over ten minutes is regarded by
educational psychologists as ‘slow’ what is ‘fast’?

DY 2
Speed of handwriting over ten minutes (free choice of subject
matter) in words per minute. Entries are percentages, rounded
to whole numbers, and sum to 100 across rows.
Key questions about handwriting
To discover how handwriting can contribute to
achievement, we set out to explore the following questions:
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x What is the pattern of handwriting speed in the school as a
whole?
The survey results, illustrated in the table, showed a wide range
of writing speed in the school as a whole. The majority in each
age group wrote at speeds between 15 and 25 words per
minute.
x How many students produce written work which is
challenging to read or illegible?
Although very few students in the school as a whole produced
illegible scripts, many of them showed problems, particularly
with joining up.
x Does the primary school of origin affect handwriting skills?
There were no systematic differences among children at Year
7. However, in the case of some primary schools, the numbers
were too small to be statistically significant.
x What makes handwriting difficult to read?
Poor letter formation, word shape, spelling and confusion of
upper/lower case were the main problems identified. These
problems increased as students got older and were more
common for boys than girls.
x What makes handwriting a difficult task?
Although this study did not specifically address the factors
which made handwriting difficult, where problems were noted,
the scripts also showed signs characteristics of poor motor
coordination.
x Are there any significant age and gender differences in the
development of handwriting?
Speed increases with age. Among younger children, girls write
faster than boys but by Year 10 or 11 the boys have caught up.
In general, handwriting problems do not decrease with age and
some problems, for example word/letter formation, increase
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with age. More boys exhibit more problems of the kind
described in this study than do girls.
Is there any correlation between poor handwriting and
achievement?
Among Year 7 students there was a small correlation with
CATs scores. At GCSE slow writers perform less well in
English Language than faster writers, even after adjusting for
ability. Furthermore, the effect of joins is different for boys
than for girls. For boys, failure to join up correctly is associated
with an average drop of half of a grade. For girls it is associated
with an average drop of a whole grade. Results for handwriting
and achievement in GCSE Science were similar to those for
GCSE English, but the differences were not as pronounced as
in the English examination. Disentangling the best predictors of
success at GCSE is not straightforward because the different
aspects and measures of legibility are interrelated, and because
of their different incidences for boys and girls. However, speed
still has a small estimated effect on GCSE English grades. This
study did not explore the nature of the relationship between
spellings and joining, but the findings suggest that further work
in this area would repay investigation.
x Is there a connection between writing speed and legibility?
There was no general association between speed and legibility
except that those that joined up wrote faster. There was a
correlation between speed and National Curriculum levels for
writing, possibly because ‘joining’ is an element in the NC
levels.
x What implications will the results of the survey have on our
teaching methods?
These emanate from three sources of information. First, the
likelihood that a number of students in each class have writing
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difficulties means that teachers need to consider the demands
they make on the student’s ability to write clearly and quickly
and need to develop strategies to help them record their work.
Secondly, the evidence showing that problems increase with
age suggests that students with handwriting problems should
receive more attention. Handwriting should be taught
throughout the years of secondary education and this may be
particularly important for boys. In this respect the findings
support the work of Connor (1995) who suggests that ‘…
among boys, there appears still to be scope for maturation and
improvement in writing performance from Year 10 onward’.
Thirdly, the data show that generally, among students with
SEN, a higher proportion are slow writers and have poor
handwriting. However, these problems were also identified
among those not identified as having SEN. This suggests that
handwriting is a general problem among students and is
therefore a matter for all teachers, not just SEN specialists.
Ways forward
The implications of this study turned out to be more far
reaching than anticipated. Although the questions raised are
complex, the message is clear. Continued attention to
handwriting throughout the school years is essential and an
early start with joined-up writing will aid a process that is far
more than purely physical. The survey drew attention to a
number of issues:
x For students’ written work as a source of reading matter
For students, their work is a prime source of reading matter.
Those who are unable to read what they have written cannot
gain much satisfaction or improvement from their own key
source material. It is in this area that the full significance of the
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survey is most apparent. If a quarter of the students struggle,
for whatever reason, to write fluently and legibly about a
subject of their own choice, how do they fare when the subject
matter is unfamiliar? The survey results show that most
students’ handwriting does improve between Years 7 and 11.
This suggests that by helping students develop fluent, legible,
joined-up handwriting, teachers in secondary schools play a
significant role in improving literacy. This has implications for
whole school curriculum planning and staff development.
x The connection between spelling, handwriting and reading
Multi-sensory approaches to the teaching of literacy suggest
that encouraging secondary school students to write legibly and
fluently will improve reading and spelling. There are
implications, however, in terms of teacher and student time.
The findings suggest that the connection between accurate
spelling and joined handwriting may be a key element, which
therefore needs to be explored in greater detail.
x Students with problems of speed or legibility
Students (25 per cent in this study) unable to write faster than
15 words per minute will be struggling in all lessons where a
lot of writing is required. Alternative strategies are required to
minimise the loss for those who cannot cope with the writing
‘input’ and ‘output’ demand of them. If asked to copy from the
board, their notes are likely to be illegible and/or unfinished.
Furthermore, although the majority of children write at a
reasonable speed by the time they reach Year 8, their
handwriting is still developing. If asked to write too much, too
often, too fast before they have settled to a mature hand, their
writing will deteriorate and bad habits become entrenched.
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x

The writing demand across the curriculum and the age
range
Study of the total amount of written work expected of
students could lead, for example, to a reduction in writing
demand in favour of teaching methods less dependent on
written work, or the use of alternatives such as prepared
worksheets or IT. There could also be an enhanced role for
subjects such as Science, Geography, Technology, Languages
and Maths to teach handwriting skills more explicitly in its
different registers, for example, scripts suitable for maps and
diagrams and numbers. In those lessons where the pressure on
writing speed is less severe (Languages, Technology, Science)
there could be an expectation that what is written must be of a
very high standard. Most students can and should be expected
to write their name and address legibly on an envelope. If they
can do this they can do other equally short written tasks legibly
too. This would have the effect of raising expectations and
giving opportunities for practising and improving on previous
best. A by-product of helping poor spellers and readers to write
well enough to make reading their own work a possibility
would be that their notes could be used for revision.
Conclusions
Further research is required to:
x
x

x

Establish whether the results of this survey are typical.
Examine the role of Occupational Therapists in helping
schools develop preventative strategies for those with
motor coordination difficulties. This has implications for
schools in, for example, the selection of school furniture,
physical education and the creative arts.
Develop successful whole-school handwriting policies set
within a framework which recognises the needs of those
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with motor coordination difficulties. In view of the lack of
attention currently given to the teaching of handwriting in
secondary schools, policy development there should be a
priority.
A note on methods
Students were tested using a test normally applied by the
school’s educational psychologist to assess for GCSE. The
students were asked to write freely on a subject of their choice
for ten minutes with an extra 2.5 minutes for correction. We
received 1,273 scripts, representing about 80 per cent of the
total possible. Of these, complete background data was
available for 1,192 students. The remaining 20 per cent were
accounted for by 7 classes (3 in Year 8) who missed the test.
We were aware of the limitations of the test and of the
reservations expressed by Sawyer, Gray and Champness (1996)
and Alston (1994). Nonetheless it seemed appropriate for our
purposes, not least because of its closeness to a simulation of
an examination setting. The data which the scripts themselves
would yield was also important; words per minute was only
one category. Despite reservations, the data turned out to be
very rich and raised a number of further questions. Hence the
choice of test appears to have suited the research aims.
Data analysis
Readers should refer to the full report for a detailed
description of the methodology used in the analysis.
Handwriting is notoriously variable and difficult to assess
objectively. The criteria chosen for this study were therefore
those that could be easily replicated and kept as simple and
objective as possible. Note that in the table, no distinction is
made between boys and girls or SEN and non-SEN students.
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Appendix I
Head of the Institution Consent Form
To
The Headmaster / Headmistress,
My name is ………………………………….. and I am
a B. Ed./M. Ed./M.Phil./ Ph.D. Student of University / College
X. I am currently working on my action research project, to
receive my B. Ed. / M. Ed./ M.Phil./ Ph.D. degree. My action
research project is in regards to the effect of technology on
literacy achievement, specifically reading comprehension and
motivation. In this study, students will be asked to complete
demographic surveys, tests, and/or questionnaires. Your
students’ names and school will remain confidential and
anonymous. I would greatly appreciate your consent in
allowing me to conduct my research in your school. Please
check the appropriate box below regarding your consent.
Thank you for your cooperation.
Sincerely,
…………………….
I give permission for …………. ……..to conduct his /
her action research project in my school.
I do not give permission for ……………… to
conduct her action research project in my school.

Signature of the Headmaster / Headmistress
with Official Seal
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Appendix II
Teacher Consent Form
Dear Teacher,
My name is ……………….. and I am a B. Ed./M. Ed./
M.Phil./ Ph.D. student of University / College X. I am currently
working on my action research project, to receive my Master’s
/ Doctoral Degree. My action research project is in regards to
the effect of technology on literacy achievement, specifically
reading comprehension and motivation. In this study, students
will be asked to complete demographic surveys, tests, and/or
questionnaires. Your students’ names and school will be
confidential and anonymous. I would greatly appreciate your
consent in allowing me to conduct my research in your
classroom. Please check the appropriate box below regarding
your consent.
Thank you for your cooperation.

Sincerely,
…………………….
I give permission for …………………….. to conduct
her action research project in my classroom.

I do not give permission for ………………to conduct
her action research project in my classroom.

Teacher’s Signature
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Appendix III
Parental Consent Form
Dear Parents/Guardians,
My name is ………………….. and I am a B. Ed./M.
Ed./ M.Phil./ Ph.D. student of University / College X. I am
currently working on my action research project, to receive my
Master’s / Doctoral Degree. I have received permission from
your child’s Headmaster / Headmistress and teacher to conduct
my research in your child’s class. My action research project is
in regards to the effect of technology on literacy achievement,
specifically reading comprehension and motivation. I would
like to request that your child,
, be a part of my
study. He/She may be asked to complete demographic surveys,
tests and/or questionnaires. Your child’s name and school will
remain anonymous throughout the entire process. Please check
the appropriate box below regarding your consent.
Thank you for your cooperation.
Sincerely,
…………………….

I give permission for my child,
to be a part of this action research
project.

I do not give permission for my child,
to be a part of this action
research project.

Parent’s/Guardian’s Signature
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Appendix IV
(Model Questions for Viva-Voce)
1. What is meant by Educational Research? State the purpose
and scope of Education Research.
2. What is the need / aim of Educational Research?
[Hints- (i) to solve education problem (ii) scientific method (iii)
interdisciplinary approach (iv) classroom, school, college,
department of education.]
3. Define the term paradigm? Mention the paradigms of
educational research?
4. How are the paradigms dependent on each other- illustrate?
5. What is fundamental research? Why do we need to conduct
fundamental researches?
6. Where can the basic researches be conducted?
7. What do you mean by applied research?
8. In which situations can applied research be conducted?
7. What do you mean by action research? How is action
research different from the other types?
8. What benefits can teachers get from action research?
9. What are the Characteristics of action research?
10. Mention major Features of Action Research.
11. Action research can be applied to three phases of
instruction—planning,
instruction,
and
evaluation
………………… Explain.
12. What are the purposes a research proposal mainly serves?
[Hints- (i) It communicates researcher‘s plan to all others
interested. (ii) It serves as a plan of action. (iii) It is an
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agreement between researcher and the guide. (iv) Its
presentation before experts provide further rethinking on the
entire work.]
13. What should be the contents of the sub-section, ‘Review of
Related Literature’ ?
[Hints- Review of Related Literature’ should include following
points (1) What has been done so far in this area? (ii) Where?
(Area wise) (iii) When? (Year wise) (iv) How? (Methodology
wise) and (v) What needs to be done? ----------- Thus, the
researcher will identify the Research Gap].
14. What should be the contents of the sub-section ‘Rationale
and Need of the Study’?
[Hints- Rationale should answer the question – ‘why’ this study
is conducted? It ‘why’ is answered properly, then rationale a
strong one. For strong rationale, the earlier section of review
will be of much help. Identified research gaps will convey as to
why this study is conducted. Suppose the investigator wants to
study the following problem : “Development and Try out of
CAI in Teaching of Science for Class VIII in Kolkata”. Here,
the researcher should try to answer why CAI only? Why it is in
Science teaching only? Why it is for class VIII only? Why it is
in Kolkata only? If these questions are answered adequately,
then rationale becomes strong. Here one has to identify gaps in
the area of Science teaching especially with reference to CAI.
Apart from this, the need for conducting the present study is to
be justified].
15. Select one topic besides the project undertaken by you for
action research and state various steps of research proposal.
16. What is a variable?
17. Identify the variables in the example “Teaching
effectiveness of secondary school teachers in relation to their
presage characteristics”.

670

Worked Example and Problems

18. Define hypothesis.
19. Hypothesis is stated in researches concerned with
20. What are the sources of hypotheses?
21. What are the different types of hypothesis?
22. List the characteristics of hypothesis.
23. Explain the term level of significance?
24. What are the two types of error in the testing of the
hypothesis?
25. Define the following: (a) Sample (b) Sampling
26. Explain the followings: (a) Need for sampling (b)
Advantages of sampling (c) Disadvantages of sampling (d)
Characteristics of a good sample
27. Differentiate between probability and non-probability
sampling.
28. Discuss the types of probability sampling.
29. Discuss the types of non-probability sampling.
30. State the meaning of correlational research.
31. Explain the steps of correlational research.
32. State the meaning of causal-comparative research.
33. Explain the steps and procedure of conducting causalcomparative research.
40. State the meaning of case study research.
41. State four Characteristics of a Case Study.
42. Explain the steps of case study research.
43. State the meaning of analytical research.
44. Define the following (a) Characteristics of historical
research in education. (b) Purposes of historical research.
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45. Give examples of research topics in historical research
46. Explain the approaches to historical research.
47. Explain how will you identify a research topic for studying
the history of education?
48. What are the different sources of historical data? How will
you evaluate these sources?
49. What care will you take in making inferences and
generalizations in historical research?
50. How will you organize writing the research report?
51. What care will you take to avoid weaknesses in conducting
historical research?
52. State the criteria of evaluating historical research.
53. What are the characteristics of experimental research?
54. What is pre-experimental design?
55. How does pre-experimental design differ from quasi
experimental design?
56. How does true experimental design differ from quasi
experimental design?
57. What is experimental validity?
58. Differentiate between internal and external validity.
59. Mention the methods of controlling extraneous variables
include : [Hints- randomization, homogeneous sampling
techniques, matching, building the variables into the design,
statistical control]
60. As an experimenter, how will you control the effect of
extraneous and intervening variables?
61. What is the significance of randomization in experimental
research?
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62. State different types of validity to be ensured in preparing
any research tool.
63. Mention the factors affecting the validity of any research
tool.
[Hints- Unclear Direction, Vocabulary, Difficult Sentence
Construction, Poorly Constructed Test Items, Use of
Inappropriate Items, Facility Value (i.e. the Difficulty Level) of
Items, Influence of Extraneous Factors, Inappropriate Time
Limit, Inappropriate Content Coverage, Inadequate Weightage
of the Different Sub-sections of the content and the Halo
Effect]
64. Mention the common reasons of varying a pupil’s test
score.
[Hints- Trait Instability, Administrative Error, Scoring Error,
Sampling Error, Other Factors such as health, motivation,
degree of fatigue of the pupil, good or bad luck in guessing]
65. State four procedures commonly used for computing the
reliability coefficient of a test.
[a) Test – Retest Method b) The Alternate or Parallel Forms
Method. c) The Internal Consistency Reliability d) The Interrater Reliability]
66. Mention the factors Influencing Reliability.
[Hints- Interval, Test Length, Inappropriate Time Limit, Group
Homogeneity, Difficulty of the Items, Objectivity of Scoring,
Ambiguous Wording of Items, Inconsistency in Test
Administration and Optional Questions].
67. What is the relation between the length of the test and its
reliability? Is reliability also influenced by the facility value
(index of difficulty) of the items?
68. Explain the relation of Reliability and Validity of a research
tool.
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69. Illustrate the utility of computing co-efficient of correlation
in educational research.
70. Explain Item analysis.
71. What do you understand by norms of a test score?
72. What is meant by percentile norm?
73. Name two scales of measuring attitude.
74. What is positive correlation?
75. When should we call a tool to be standardized?
[A tool is said to be standardized if it is constructed according
to some 1) well defined procedure; 2) administered according
to definite instructions; 3) scored according to a define plan and
4) that it provides a statement of norms.]
How does a teacher-made test differ from a standardized test?
76. What are the steps to be followed for the standardization of
any research tool?
77. What is rating scale?
78. What are the approaches of rating?
79. What are the factors to be considered during construction of
rating scale?
80. Explain the uses of rating scale.
81. Mention some issues on which the attitudes of persons are
commonly estimated by using attitude scales.
[In educational research, these scales are used especially for
finding the attitudes of persons on different issues like: Coeducation, Religious education, Corporal punishment,
Democracy in schools, Linguistic prejudices, International cooperation etc.]
82. What is attitude scale? Explain it‘s purpose and
Characteristics.
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83. Define attitude. Explain Likerts scale to measure attitude.
84. Distinguish between opinionnaire and questionnaire.
85. Explain: (a) Closed and open questionnaire. (b) Structured
and Non-Structure questionnaire. (c) Fact and Opinion.
86. What are psychological tests? Explain the use of aptitude
test as a tool of research.
87. What are inventories? Explain it‘s role in research with
example.
88. Explain the steps of observational techniques with it‘s
merit‘s and limitations.
89. Explain different types of interview for the purpose of
research.
90. Mention the importance of Interview.
91. What are the requisites of a good interview.
92. State the characteristics of a questionnaire.
93. What are the disadvantages of an Interview?
94. Prepare items using Rating scale, Interview and
Questionnaire for a research proposal.
95. State the different types of measurement scale.
96. Give three examples where you can use the following
scales of measurement : (a) Nominal Scale (b) Ordinal Scale
(c) Interval Scale (d) Ratio Scale.
97. What are the differences between Nominal Scale and
Ordinal Scale? Define ordinal scale with suitable examples.
98. Explain the meaning of parametric and non-[parametric
techniques of data analysis.
99. State the conditions necessary for using parametric
techniques of data analysis.
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100. Which are the measures of central tendency and
variability? Why is it necessary to compute these?
101. What is norm of a test score?
102. What is meant by percentile norm?
103. How would you calculate Item Facility Value for a test?
104. Distinguish between reliability and validity of test scores.
105. What is meant by construct validity?
106. Why is measurement of validity more difficult for a
psychological test than for educational test?
107. What are the limitations of a standardized achievement
test?
108. What are the measures of Central Tendency?
109. Why is the mean the most preferred form of central
tendency?
110. When the measurement of Median is more suitable than
Mean?
111. What is derived score?
112. Write the mathematical expression of Standard Score.
113. What is Standard Deviation?
114. You want to (i) compare the Mean Academic
Achievement of boys and girls, (ii) the Mean Academic
Achievement of Urban, Semi-urban and rural students. Which
method(s) of statistical significance would you use in each
case? State the graphical techniques to be used in each of these
cases.
115. Suggest appropriate statistical technique of data analysis
in the following cases:
(a) You want to find out the relationship between academic
achievement and motivation of students.
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(b) You want to compare the academic achievement of boys
and girls
(c) You want to compare the academic achievement of students
from private-aided, private-unaided and municipal schools.
116. What are the major methods of hypothesis testing ?
117. What are the different types of errors in the hypothesis
testing?
118. State the components of qualitative data analysis.
119. Which are the different types of codes used in qualitative
research in education?
120. What are the terms associated with qualitative data
analysis?
121. Explain the steps of qualitative data analysis.
122. What is the format of writing a dissertation?
123. State the style in which a research report needs to be
written.
124. Illustrate the way of citation and style of writing different
type of entries in the reference: Journal article, Manuscript
accepted for publication (Article in Press), Contribution in
Conference Proceedings, Thesis or dissertation (unpublished),
Book- Single Author, Book with multiple authors, Chapter in
an edited book Book (Edited Version)- Contributor as author.
125. Explain the mechanisms of writing a dissertation.
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