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Vast changes are taking place in India. The way her people
earn their livings, communicate with one another, travel about,
and interpret their physical and social surroundings are being
modified at a rapid rate. The various five year plans are largely
designed to facilitate these changes. In his new and dynamic
culture, the Indian citizen tries to hold fast to what is fine and
valid from his past, and, at the same time, to learn many new
ideas, habits, attitudes and values. He must learn quickly in
order to keep up with the fast progressing world.

In any country that undertakes to modernize and indus-
trialize itself within a short period, all social institutions are
subjected to many stresses and strains. This is no less true of
India’s schools than it is of her other social and economic insti-
tutions. If the schools cannot gear themselves to serve India’s
emerging needs, they will cease to have influence and the social
usefulness of teachers will be greatly reduced. Respect for
them will lessen. The recognition and support any nation gives
its social institutions, including its schools, depends ultimately
on the degree to which each makes its contribution to national
development.

For the schools to change and improve so that they can
-influence, strengthen and serve the new India, the people who
are responsible for what goes on in the schools must change
and improve. Improvements in schools come from improve-
ments in school people,—in their ways of thinking, in their
approaches to the solution of their problems, in their develop-
ment of the physical, mental and spiritual habits and values
that are needed to accomplish their professional tasks. There
is no escaping this fact. Great new schemes to improve Indian
education will stay on paper only unless school people develop
the will and the skill to implement the schemes. In the final
analysis, most of the changing and improving must be by
classroom teachers. It is they alone who teach the pupils,—
the future citizens of India.

This raises a fundamental question : What is the best way
to bring about changes in school teachers? The most popular
method seems to be to tell them what to do, to give them
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orders, and then to inspect, admonish, threaten, and scold them
to assure that they are doing what they are told to do. The
authors of this book had much experience with this method, at
both ends. They have lost the faith they once had in it. They
have developed increasing faith, however, in the desirable
changes and improvements that occur in teachers when they
are encouraged to experiment,—thoughtfully, systematically
and with careful evaluation. This short book is written to
encourage and help the experimental teacher. We hope that
- his number will increase for we believe this will be to the ever-
lasting benefit of Indian education.

1st February, 1962
STEPHEN M. COREY
J. K. SHUKLA
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CHAPTER [
ABOUT THIS BOOK

This book is written primarily for classroom teachers in elemen-
tary and secondary schools. In the last analysis it is what the teacher
does in the classroom that determines whether or not a school is a
good one. Many people such as headmasters, inspectors and educa-
tionists can give teachers help and guidance. It is the teachers,
however, who do the actual job of teaching. It is they who work
directly with the pupils to improve their knowledge, skills and attitudes.

Even though this book is written for classroom teachers, it is
likely to appeal only to those who frequently become dissatisfied with
their own teaching and who sincerely want to do better. Such teachers
question their methods and work to improve them. We believe that
mauy teachers are like this. Most of those we have talked to and
worked with either have ideas they would like to try out to make
their teaching better and more effective or they are willing to try

some one else’s ideas.

‘The teacher who we believe will benefit most from this book not
only wants to do better but has a preference for working things out
for himself. He does not need someone to tell him exactly what to

- do. He is a creative, resourceful, imaginative and independent teacher.
The book will make less appeal to teachers who, although they want
to do better, must have someone else tell them what they should do.

The Teachpr as a Decision Maker

Teachers are constantly taking and implementing decisions in the
course of their teaching.” By “implementing” we mean that after
having taken a decision a teacher uses whatever knowledge and skil
he has to carry it dut. Here is an illustration : -

A teacher of arithmetic in a primary class wants his pupils
to improve their ability to do long division problems. He realizes
that this Tequires practice and that practice takes time and time is

He decides that classroom time can be saved if the
tise doing long division problems at home. Having
ision he assigns his pupils ten long division problems

precious.
pupils prac
made this dec
as homework.
1f teaching is to improve, the decisions teachers take must become
better decisions and teachers must also learn more effective ways of .
implementing their better decisions. The decisions and the imple-
mentationn must become better in the sense that they lead to a finer
education for boys and girls. In the example about long division
the teacher might have been wiser if he had postponed assigning the
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ten long division problems for homework until he had spent one or
two more class periods demonstrating to his pupils how to do long
division and encouraging them to ask questions about the process.
In all kinds of teaching, the better the decisions a teacher takes as to
what to do, and the greater his skill in implementing these decisions,
the better he will teach.

Why are Certain Decisions Taken ?

Back of each decision a teacher takes is some reason for it. At
least we have found it true that when teachers are asked why they
took a certain decision and taught as they did, they are usually able

to give some explanation. Many teachers, of course, require a little
time to think about it.

The reasons leading to teachers’ decisions, the reasons that are
given to explain why they do this rather than that are of different
kinds. Sometimes there is not much of a decision in the sense of
making a choice among alternatives.. What is done results from habit.
The teacher gives the classroom situation he is dealing with little
thought but decides to do what he has done again and again before.
If he is asked “Why did you decide to introduce children to fractions

by cutting up an apple?” he will answer, “That is the way I've
always done it.”

A decision to do the same thing each time a particular situation
is faced,—doing what has become habitual,—is all right if the teaching
habits result in a good education for children. As has been said, this
must be the criterion used to judge the worth of all the decisions
taken by school people. One difficulty with decisions that are ex-
plained as habitual is that habits, by their very nature, are not apt

to be examined continuously to determine whether or not they bring
about desirable results.

Another kind of explanation many teachers give for taking and
implementing a particular teaching decision is in the form of citing
some authority. A teacher might say he used the additive method
tor teaching subtraction because the lecturer in his Basic Training
College said he should. Another teacher might explain his decision
to emphasize craft work by saying “crafts were recommended in the
syllabus prescribed by the Department of Education”, or “The head-
master said I should.” Another kind of authority influencing many
school decisions is the pressure from some group. For example, pro-
duction of saleable craft work is emphasized in a school because the
management wants income from it. Celebrations of certain religious
festivals are not conducted in another school because some powerful
group in the locality is against such celebrations.

Explaining a decision by referring to some authority or to the will
of some group means that the teacher, in a sense, avoids responsibility
for what he has done or he should do to educate children properly.
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If his decision turns out to be a poor one it is not his fault but the
headmaster or the inspector or the Department or the pressure group
that was wrong. The authors of this book believe that too great a,
willingness to cite some authority as a reason for the teacher doing
certain things, with the inevitable result that the teacher does not take
personal responsibility for what he has done, leads to a poor education
for boys and girls. Teachers who lean too heavily upon authority,
and are not inclined to think things out for themselves, are probably
not inclined to encourage their pupils to do much independent think-
ing. Future citizens of a democracy must be taught to think tor
themselves. Training in thinking, reasoning and decision making is
especially important in a young democracy like ours in India.

A fourth explanation a few select teachers give for the decisions
they take and the way they implement these decisions, is in the form
of reference to facts or evidence. A teacher might say, for example,
in explaining his decision to have pupils practice long division as a
homework assignment, “I explained ard demonstrated long division
in the class for five days until no single pupil bhad any further ques-
tions. Furthermore, every question I asked about long division was
correctly answered. For this reason I decided to assign some long
division homework problems to find out whether or not having the
clear ideas about long division (the pupils seemed to have in class)
would enable them to work some difficult problems on their own.”

It is evident from this teacher’s answer that he did not base his
decision to assign homework problems on old teaching habits, or on
the recommendation of the headmaster or anybody else. Instead, he
used his own judgment which in turn was based upon evidence. He
had evidence that the pupils understood long division, that they
could answer his questions about it, and that they had no further

questions of their own.

The authors of this book have great faith in the improvements
¢hat will come about in teaching if more and more teachers based
more and more of their decisions upon facts and evidence which
they have collected, sifted and verified. Some of the chapters in this
book are descriptions of ways and means teachers can use for getting

evidence and getting better evidence as a basis for their decisions

and actions. The teacher who does research, who experiments to
improve his teaching, is dedicated to evidence. He tries to solve his
problems scientifically. He is an educational researcher. He conducts
his research to improve his own practice. This kind of research is

often called Action Research.

" Two Kinds of Educational Research
Educational research, as the reader kmows, has been conducted
_ for a long time in the hope that the publication of the results would
improve educational practice. Until quite recently it was generally
believed that the only people who were qualified to conduct research
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were the highly trained professional investigators who worked in
colleges or research bureaus or state departments of education. The
authors of this book believe that this point of view towards educational
research is limited. We believe that the method of science as applied
to educational problems will only make its greatest contribution to
the improvement of education when hundreds o_f_thousﬁnds of tcacher.s,
headmasters, inspectors and other school “practitioners™ go about their
decision-taking more scientifically. This means that they do all within
their power to get facts, to get evidence, before they take a decision.
Once having taken the decision they get additional facts and evidence
to find out whether or not it resulted in the consequences desired.

We want to emphasize that this book is written to help teachers
experiment or do research to improve their own teaching. The
research is not to be done for its own sake. The teacher who says,
“I don't have any time to do research. My classes are too big,” is
probably the very one who might better conduct some research to
find out how he can teach large classes better. His research would
not interfere with his teaching. - It would improve his teaching. If
he did not anticipate that his research would improve his teaching
he should not start on it. ’

What This Book Includes

In the following chapters and in the hope that they will be of
assistance to classroom teachers who want to experiment, who want
to be somewhat more scientific in the way they deal with their practi-
cal classroom problems, the authors develop a number of different
ideas. In the next chapter, Chapter 11, they comment on the source,
for practical classroom problems. What causes them to arise? ‘In
Chapters III -and IV they illustrate how two different groups of
teachers, one using a traditional common sense approach, and the
other, a more scientific experimental approach might deal
with the same classroom problem. Chapters V and VI analyze the
method of research or experimentation as applied to teaching pro-
blems and explain and illustrate each aspect of the process. Chapter
VII is a discussion of the importance of evidence for anyone who tries.
to improve his teaching by experimenting. This chapter will also
help teachers decide whether or not their evidence is dependable.
Following Chapter VII are three chapters on getting different kinds of
evidence; evidence of achievement in the various school subjects; evi-
dence about attitudes and values; and evidence about actual, overt
behaviour. Chapter XI describes how evidence can be summarized
and interpreted so that conclusions can be more readily drawn from:
it. The book concludes with a chapter (XII) written for people
like headmasters or inspectors who often want to help teachers experi-
‘ment by providing them with some of the necessary resources.

We have tried to write the book so that it can almost be used as
2 manual by teachers wh

O want to experiment better. We have tried
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to use many classroom illustrations. The table of contents is made
as complete as possible. Because we believe that learning must be an
aclive process we hope that the teacher who reads will react to what |
he has fead by making note in the margins of teaching experiences
that are similar to those dealt with in the book. He can make a note
when his own personal experience supports the points made by the
authors. He can write down objections and criticisms when he feels
like it. We urge the reader to be as active as possible, constantly
checking what we have said by examining his own personal experi€nce
with classrooms and the teaching of boys and girls.

The authors will feel amply rewarded, and this book will have
served its purpose if it helps many classroom teachers and schoal
administrators to regard research and experimentation as worthwhile
and to start solving some of their practical problems by using research
methods. By doing so they will be making a significant contribution
to the advancement of their own educational thinking and practice.
As larger and larger numbers of teachers use scientific methods to
improve their teaching, great contributions will be made to the better-

ment of education throughout India.



Cuarter 11
WHAT IS A TEACHING PROBLEM ?

The classroom life of school teachers, particularly the conscientious
and greative ones, rarely runs smoothly. Teaching for them is not a
routine, habit ridden activity. If it is, the pupils suffer.

Classroom Problems Result in Teachers’ decisions

An alert teacher, however, uses his mind, his judgment, his imagi-
nation. The decisions he takes as to what to do are determined by
the particular situations that have developed in his class. Some
examples of decisions that grow out of practical classroom problems
are given below :

. 1. A teacher notes that his pupils seem to have become bored
by arithmetic drill on the multiplication tables. He
decides to try to increase their interest by having all of
them take part in a mental arithmetic contest.

2. The pupils in a teacher’s English class seem to be having
particular difficulty spelling words with the “ie” and the

. “ei” combination when there are no pronunciation clues.
He decides to try to locate some helpful mnemonic device
and have his pupils memorize and use it.

3. A teacher’s pupils who must learn about soil conservation
are on vacation during the monsoon season. He decides
to provide a visual demonstration of erosion by using a
sand table and water hose. ‘

4. A teacher finds that a 9th class students’ council appointed
by him does not work well. He decides to try having the
council elected by the students themselves, to encourage
the council to work out an agenda on its own initiative,
and to attend council meetings himself only when he is
asked to do so.

The decision taken by the teacher in each of these illustrations is
taken with a purpose. The purpose is to achieve certain teaching
aims that he has in mind. The teacher in illustration number one,
for example, wants his pupils to learn the multiplication tables. He
realizes that this will not happen unless the boys and girls have some
interest in what they are doing. He notes that they seem to be bored.
This leads him to decide to try to do something to reduce the boredom.
What he decides to do is not the only thing he might have done. He
could have decided to scold them for being inattentive. He might
have concluded that boredom is inevitable when boys and girls are
leamning the multiplication tables and nothing can be done about it.
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This teacher, however, because of his background, and his analysis
of the teaching-learning situation that dissatished him, decided he
would try a mental arithmetic multiplication contest.

In the second illustration, the English teacher had, as one of his
aims, teaching boys and girls to spell correctly words with the *je’”
or “ei” combination. This he had tried to do but when he got back
some spelling papers this evidence tokd him that his aim had not been
achieved. At this point, he made a decision as to what to do. His
decision was again a choice among several possibilities. He could
have given the pupils a few of these words every night for home work
and insisted that they learn to spell them correctly. He might have
done what one teacher we know did and instructed the pupils to put
the dot between the two letters and put a loop in both of them so no
one could tell whether the “e” or “i” comes first. This teacher, how-
ever, decided to search for and have his pupils learn 2 mnemonic
device 10 enable them to spell correctly most of the words in the “ie’”
and “ei” list. The point again is that he took a decision and did
something in order to achieve one of his teaching aims. .

In the third illustration, the one having to do with soil conscrva-
tion, the teacher was especially ingenious and creative. He might have
decided just to lecture to his pupils about the relation between runuing
water and soil erosion. He might have decided only to have them
read about this topic in the textbook and be satisfied if they could
answer correctly the questions he asked them' afterwards. He, however,
decided he did not want to use only words to teach these important
concepts, but he wanted his pupils to have some visual, firsthand
experiences. He had learned that the use of carefully selected teaching
aids often led to better pupil learning. The fact that the children
were net in school during the rainy period meant that he could not
take them on a school journey and thus use natural events. It was
necessary for him to contrive something. Consequently, he decided
to build a sand table and, using water running from a small hose,
demonstrate the effect of running water upon soil displacement.

In the fourth illustration the teacher analysed his experience with
the students’ council. His analysis led him to suspect that sincc he
had chosen the students’ council its members might not really represent
the whole class. He further suspected that the members did not
work together harmoniously and with the confidence of the class, and
that his presence in every council meeting probably inhibited free
and frank discussions becausc he represented authority. He, there-
fore, decided that the council should be elected, that it should work
‘out its own agenda, and that he should not attend the mectings unless

his presence was requested.

The point in all of these illustrations is that the teacher, noting
some indication that his teaching aims were not being achieved, took .
a decision to do something about this situation. It is the disparity
or gap bctween the teacher’s intention, his aspiration, his teaching
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aim, and the knowledge or skills or attitudes actually demonstrated
by the pupils, that creates the teaching problem. Some of these prob-
lems are quite readily dealt with. Frequently, a teacher has already
learncd what to do under the circumstances. May be he has learned
to do several things that have been quite successful. His decision then
requires little more than selecting from among various techniques and
procedures the one he thinks will be most appropriate in the situation
out of which the problem arises.

The Four Central Instructional Questions

In chapters IIT and IV we will describe what two groups of teachers
did when what they had already learned to do proved to be unsuccess-
ful and it was necessary to search for and experiment with something
new. This is where the research process really starts, with the decision
that something new and better must be worked out and tried. The
remainder of this chapter, however, is devoted to illustrating the kinds
of problems many alert teachers face in their day to day teaching.
These problems have been organized under four basic questions
which every teacher must try to answer and about which he must take
decisions in the light of his answers. The better his decisions and
answers, the better his teaching.

‘What Should be My Teaching Aims?

The first question is: “What should my teaching aims be? What
kind of changes am I trying to bring about in my pupils ? In what
way should my pupils be different after having spent a year in my
class?” This question has to do with the purposes of teaching, with

- the teacher’s aims or objectives. Whatever a teacher does in his class-

room is supposedly done because he believes it will help boys and girls
learn what they ought to learn. Quite often the questions a teacher
must answer that have to do with teaching aims or purposes are dealt
with in a general way in the required syllabus. Most syllabuses, how-
ever, do little more than describe the content which the teacher is
expected to cover.

Here are some of the more specific questions having to do with
aims of teaching that teachers must answer and take decisions about
in the course of their day to day teaching:

1. What kinds of practical arithmetic problems should my
fourth class pupils be able to deal with satisfactorily ?

2. How many different difficult Hindi words should I try to
teach my pupils to spell each month? What should be
the source of these words ?

8. What general ideas about kitchen gardening should I try
to teach my 7th class? What specific gardening skills
should I teach them?

4. What imporiant dates in Indian History should my pupils
commit to memory ?
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5. What should my pupils in general &ience know about
the process of combustion at the end of the 9th class ?

6. What skills and habits should my pupils develop through
a programme of cleanliness at the end of the junior Basic
stage ?

7. What sccial skills and qualities of democratic leadership
should my pupils develop at the end of the senior Basic
stage ? o

8. What specific kinds of “know-how” and attitudes should
my pupils develop in respect to weaving before joining
a multi-purpose school ?

How Can I Motivate My Pupils?

The second important question every teacher must try to answer
and decide what to do about goes like this: “What can I do to make
my teaching aims seem important and deserving of hard work by my
pupils ? What incentives can I use to speed up learning?” “This
question, of course, has to do with pupil motivation. Much of the
superficial learning in school and many of the disciplinary problems
are a consequence of teachers paying too little attention to motivation.
When pupils have little interest in what they learn they forget it very
fast. Some educationists have insisted that tremendous sums of
money are wasted by teaching pupils lessons in which they are not
interested and which they forget at once. Basic education is a reform
movement of great significance in part because it Tecognizes the im-
portance of pupil motivations. This is made clear in the principle
of Basic Education that whatever is taught to boys and girls in school
should be taught in close relationship to their physical and social
environment or the craft they are learning.

Some of the specific “motivation” questions that teachers must
try to answer and then take decisions to do something about are as
follows :

1. What can I do to help my pupils appreciate the import-
ance of correct pronunciation ?

2. How can the important facts of Indian history be more
closely related to my pupils’ social and physical environ-

< ment?

3. How can interest be developed in applying to daily life

. the principles of general science that I teach the 9th class.

4, What can be done to interest pupils in reading good
literature ?

5. How can the skills acquired by children in a craft class be .
carried over to the solution of the practical problems
they face ?

LiNIBE/62—2
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6. What should be done to help pupils appreciate the im-
portance for their daily living of the health habits and
attitudes learnt in the school.

What Should Be the Learning Activities ?

The third important question that teachers must take decisions
about has to do with learning activities. Learning activities is the
general name for all of the many things teachers ask their pupils to
do in order to make their learning effective. The question might be
phrased in this way : “What can I ask my pupils to do that will best
enable them to learn each lesson I try to teach them. In a particular
case would it be best to have them listen to me talk, or read a book,
or plan and take a school journey, or work in the school garden, or
watch a picture, or take part in a group discussion ?” This is a ques-
tion to which relatively little attention is paid in a typical syllabus.
The syllabus usually describes the course content to be covered, but
does not provide the teacher with much help in deciding which ones
among many different activities will most efficiently lead to the attain-
ment of his teaching aims. :

Good answers to questions about learning activities are exceedingly
important. If the only learning activities a teacher knows about and
uses result in the pupils spending all of their time listening to the
teacher talk and reading books and answering the teacher’s questions,
the pupils’ school learning will be limited and frequently sterile.
Indian history, for example, should be taught so that pupils can wse
it in understanding and doing something about modern Indian
problems. This requires that the teacher plans some activities that
give pupils practice in doing just this. If all they 'do in history
classes is to memorize facts and dates and names, one of the important
aims in teaching history is lost sight of.

We are indicating below some of the explicit and practical ques-
tions that teachers must try to answer and take good decisions about
in this broad area of learning activities, instructional materials, and
methods :

1. I want my 10th class pupils to form the habit of keeping
up with current events. What is the best kind of activity
I can get them to engage in to achieve this purpose ?

2. What kinds of learning activities will help my 8th class
boys to have a better appreciation of other communities ?

8. 1 want my pupils in biology to understand the process of
plant growth from a seed. Is there any way that this
process can be presented to them visually ?

4. 1f 9th class pupils are to learn to spell correctly in letters

that they write, is it best to teach them spelling by dictat-
ing words to them?
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5. 1 want my classroom to look clean and beautiful. What
can I ask my pupils to do that will involve them in this
activity ?

6. As a teacher 1 want my pupils to develop general reading
ability. What use can I make of the school library in this
connection ? What can I ask the pupils to do that will
develop their interest in reading?

7. 1 want to teach my class about the national flags of various
countries. What should I do that will make the pupike
themselves see the importance of this knowledge ?

How Can I Find out if my Pupils Have Learned ?

The fourth and final question that every classroom teacher must
deal with might be worded in this way : “What techniques or proce-
dures can I use to find out whether or not what I have tried to teach
my pupils has been learned ?” This question has to do with evaluation,
with assessment, with testing, and it, too, is a question that is*rarely
. dealt with in the syllabus. It is generally known that day by day
testing results in better learning and the day by day tests a teachet
uses are generally developed by him. It is known, too, that pupils in
all classes tend to learn best what they think they will be tested on.
Tf the tests are of poor quality whatever the pupil learns in order
to do well in these tests will probably be of poor quality.

We are giving below some of the specific questions having to do
with testing and evaluation that might arise in the course of day.to
day teaching:

1. I would like my pupils to think carefully about social
“events. How can I test them to find out whether they have
learned to do so?

2. How can I best find out whether or not my pupils can
spell words correctly under circumstances where they will

be writing outside school ?

3. Is there a standardized test that might let me know how
well my pupils do in arithmetic in comparison with other
pupils of their age ? ) -

4. How can I measure whether or not my attempt to teach
my pupils democratic attitudes has been successful ?

5. How can I find out whether or not my pupils have deve-
loped interest in general reading?

6. Is there any way of finding out that certain desirable social
skills develop through the celebration of festivals in the
schools or through pupils’ self-government activities ?

7. How can I determine whether or not pupils who are clever
in craft work are comparably clever in school subjects ?
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Conclilsion

In this chapter we have attempted to show that whether teachers
are aware of it or not, they are constantly taking decisions and engag-
ing in actions in the light of these decisions. The decisions are taken
when a teacher gets some indication that his instructional aims have
not beer. achieved, that his pupils have not learned what he has tried
to teach them. Under rhese circumstances he decides to do something
in order that the aim will be achieved. All the decisions the teacher
takes in this connection are based upon the way he answers questions
having to do with teaching aims, with the motivation of learning, with

instructional activities, materials and methods, and with testing or
evaluation.

In the next two chapters we try to show how two different groups
of teachers, faced with the same classroom difficulty, went about taking
decisions as to how to deal with this problem in quite different ways.
One of the groups was relatively undisciplined, subjective and opin-
ionated. 'The other was more disciplined, more objective, and tried
to get some evidence before it decided what needed to be done. The
first group used “common sense.” The second group tried research.
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CuaptER [II

HOW DO TEACHERS USUALLY DEAL WITH CLASSROOM
PROBLEMS?

In this chapter we describe the way a group of high school teachers
might deal with a practical problem. The problem arises because of
the gap between the teachers’ expectations regarding the honesty and
dependability of pupils and the pupils’ actual behaviour. These
teachers went about trying to improve this situation by what might
be called “common sense” methods. In the next chapter we describe
how more systematic and research minded teachers might deal with
the same difficult and unsatisfactory situation.

The difference between the “common sense” and the research mind-
ed way of trying to solve classroom problems is only relative but it is
important. The common sense, casual and subjective methad of
defining and diagnosing a problem, making practical decisions as to
what to do about it, carrying out the decisions, and appraising their
results, differs from a research or experimental approach in the dis-
cipline and degree of care exercised throughout the problem solving
process. It is possible for teachers to progress, by stages, from the
casual “common sense” method of problem solving, that results in
problem solution only by chance, to a more rigorous, scientific experi-
wental method which continues until the problem is actually taken

care of. -

Problem Solving : The Method of Common Sense

The teachers who used the customary common sense approach
were all teaching history in a Higher Secondary School. They were
called together by the headmaster to consider student indiscipline.
The conversation at the first meeting went something like this :

———: I think we ought to do something about the fact that pupils
in this school are not dependable. At least four students of
class IX last year were known to have copied in examinations.
At least I am quite sure they did.

——: You are right. Many of them do not get their assignments
in, on time either. When the papers do come in, they are
not neat and well written. The pupils are just irrespon- -
sible. Many of them tell a lic when they give reasons for
their absence or for handing in assignments late.

The conversation continued in this vein for some time. Three
or four of the teachers were responsible for most of the talk. They
were noticeably upset by some of the things their pupils did. Their
comments sometimes revealed as much about them as about their
pupils. There seemed to be general agreement in the group that the
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pupils were lacking in dependability and had not developed certain
other character traits that several of the teachers considered important.
The conversation resumed :

———: If we gave more emphasis in our history teaching to the
biographies of great Indians,~men and women who are known
to be honest and dependable and trustworthy—our pupils
might realize how important these traits are and try to deve-
lop them.

———: I think so, too. Take Gandhiji, for example. 1f we could
show the pupils how Gandhijt was honest and dependable
from his childhood by narrating his experiences in the
schools where he studied it should inspire our pupils. For
example, when he was studying in the lst class, the Educa-
tion Inspector dictated five English words of which one word
was “kettle”. Gandhiji could not spell that word correctly.
He paid no attention to his teacher’s suggestion to make it
right by copying from the neighbour's notebook. Gandhiji
reports that he did not learn to copy in spite of the wrong

persuasion of the teacher, yet his respect for the teacher was
not minimised.

-——: We could emphasise the lives of other great Indians like
Yudhishtir, Harish Chandra, Swami Dayanand and Ishwar
Chandra Vidyasagar, all of whom were known for their
honesty, dependability, truthfulness and fair dealings.

——: If we were to emphasise the biographies of great Indians
whom everyone admires and the children were to realize how

important good character is, I'm sure they would act
difterently. .

These and similar comments made it clear that several of the
teachers believed that stressing episodes from the biographies of
famous Indians in the history classes would improve the character of
the pupils. A kind of hypothesis or prediction was implied : “If we
put more emphasis on the biographies of famgus Indians of exemplary
character, the character of the pupils will improve.”

The conversation continued :

~——: I think we are in agreement about the emphasis on biography
of highly respected Indians. In addition to the strictly histori-
cal materials and scholarly biographies we might try to find
some biographical novels and maybe a few good motion

pictures that would bring out the triats of dependability and
honesty in famous Indians. ’

———: That sounds like a good idea. And in my lectures, whenever
I see an opportunity I'll talk about specific episodes in the

lives of some great Indians to try to make the importance
of dependability and honesty more vivid. ’
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——: We must be sure to meet again next April and take some
tinic to 1y to find out whether or not this emphasis on
biography has had good results.

The final remark indicates that at least one of the teachers consider-
ed the values claimed for emphasis on the biographical method to be
hypothetical rather than assured. He suggested that the consequences
of this emphasis be examined at the end of the year. No one else
commented on chis suggestion.

Now let us assume that the biographies of famous Indian historic
or mythological personages were stressed by these teachers, each in his
own way and in various degrees, throughout a school year. Eight
months after the meeting at which the decision was taken to do so
there was another meeting of the same teachers. This was at the very
end of the school year. One of the teachers said :

———: We have talked with one another several times this year about
our emphasis on the biographies of famous Indians in our
classes. Does anyone know whether or not this has had a
good effect? Have the pupils become any more honest or
dependable ?

: I am not sure. The pupils in my class did seem to be more
mterested when we talked about biography.

: 1 do not know whether it has made any difference or not.
My pupils seemed interested, too, but I cannot remember
any improvement in their dependability when it came to
handing in papers or preparing for examinations.

The conversation continued for a while. There seemed to be a
general impression that the emphasis on biography had worked fairly
well. The headmaster then summed things up :

—-—: Well, let us try this method again. I think there is every-
thing to gain and nothing to lose. Maybe we can persuade
the librarian to buy more good historical novels. We might
try, 0o, to make a little more use of motion pictures. Maybe
the National Institute of Audio-Visual Education would help

us.

These discussions, decisions, and actions illustrate the way a great
many teachers deal with practical, classroom instructional problems.
Feelings are expressed about certain difficulties, suggestions for over-
coming them are made, vaguely defined actions are taken, and sub-
jective impressions used to evaluate them. The teacher in the illus-
tration did, however, give at least some attention to most of the ques-
‘tions that a group using the research or experimental approach would
consider. 'Their method of dealing with these questions, however,
was subjective and casual and based on impressions rather than
objective evidence. This is indicated in the following paragraphs
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each of which has as a heading an important aspect of problem
solving.

Defining the Problem : No very specific problem was ever iden-
tified by the group. The headmaster and the teachers talked about 2
large problem area,—“character education.” They were worried
because their standards for dependability, conscientiousness, honesty,
and general moral behaviour were not being met by the pupils. No
real attempt was made to delimit this broad problem area. No focus
was ever achieved. Terms like “dependability” and “honesty” were
not defined, although they are quite ambiguous. Many opinions were
expressed about cheating and similar behaviour, but no one suggested
actually finding out how much cheating took place, by which pupils,
and under what circumstances. No one seemed to be interested in
or aware of the importance of finding out how frequently the pupils
cheated or were lacking in ability at the beginning of the year. With-
out this it would not be possible to determine whether or not improve-
ment in character resulted from emphasis on the biographical method.

3

Analysing the Problem : Very slight attention was given to the
diagnosis of the problem. Why do the pupils cheat? Why do they lie?
Why do they hand in their assignments late > A careful diagnosis of
a classroom difficulty is essential before the teacher can come to a wise
conclusion as to what to do about it. Just as a medical doctor must
carefully diagnose an illness before prescribing medicine or other
treatment so must a teacher diagnose before taking remedial steps.
These teachers, as has been noted, did not try to diagnose their problemr
but seemed to take for granted that a major reason for the indiscipline,
or at least a reason they could do some thing about, had to do with
their pupils lack of familiarity with episodes from the biographies of
famous Indians of fine character.

Hypothesizing : The term ‘hypothesis’ as used in the kind of
practical research we are talking about is a prediction that certain:
desirable consequences will follow if a particular line of action is.
taken. In the illustrative example the action taken was the plac-
ing of greater emphasis by the teachers on the biographies of famous.
and revered Indians. The predicted desirable consequence of placing.
greater emphasis on biographical episodes was general improvement
in the dependability, truthfulness and general honesty of the pupils.
No hypothesis was consciously formulated by these teachers. They
only implied one and it was vague and general. No consideration was
given to alternative actions that might represent even better ways of
mmproving pupil character. No one expressed any famtliarity with-
attempts that had been made eclsewhere to teach history in such a way
that the value and behaviour of boys and girls would be changed.
There was no clear description of what specifically was to be done
by way of giving more emphasis to biographies.
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The implied hypothesis apparently grew out of the teachers’ beliet
that pupils who learn about famous Indians will tend to emulate
them. This belief is undoubtedly an instance of 2 more comprehen-
sive theory the teachers accepted about the relation between know-
ledge and behaviour. The relation of the specific action proposal in
the hypothesis to the more complex system of beliefs and values on
which it is based was not discussed at all.

Designing a Test of the Hypothesis : The members of the groug
agreed to place greater emphasis on biographical episodes in their
teaching. This, in a sense, was the group’s conception of an “experi-
ment” to test its hypothesis. It was a casual, off-hand experiment.
There was little discussion of what the various teachers meant by
“emphasis on the biographical method.” There was no attempt to
control this emphasis by deciding in advance how much of it would
consist of reading or lecturing or looking at motion pictures. There
was no agreement on the biographies of even the well known Indian
persons that were to be stressed. Each teacher was on his own. Al
the end of the year no one really knew what changes in teaching had
been intrbdg_&!e':d\.‘ It was all very casual and vague.

Obtaining Evidence : No one suggested that it might be well to
try to determine the extent to which the pupils actually were dishonest
or otherwise lacking in dependability. At the beginning of the school
year, when the decision was taken to emphasize the biographical
.method, one teacher said: “We must be sure to take some time
next April to find out whether or not this emphasis on biography has-
had good results.” There was no discussion of how the group might
reach this judgment. Any judgment regarding improvement requires
some evidence about a troublesome situation at the beginning and
end of a period of time. To know whether or not fertilizer improves-
wheat yield we must know how many maunds of wheat were grown
on an acre before and after the fertilizer was applied. Similarly, to-
know whether or not emphasis upon the biography of famous Indians
improves pupil dependability, dependability must be measured befoge
and after the emphasis. There was, in general. not much awareness
of the need for objective evidence to determine whether or not the
actions taken led to any improvement in the situation. No one
called attention to any techniques that might be employed to find’
out whether or not honesty and dependability or character in general
had been improved. Reliance was placed entirely on casual recollec-

tion and subjective impressions.

Generalizing : At the end of the year the teachers devoted some-
time to taking a look back at what had been done and what the
consequences seemed to be. Some teachers had one opinion, and
some another. Apparently there was agreement that the plan had
worked rather well. This generalization led to the decision that the
cmphasis on biographies should be tricd again during the following

year.
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Conclusion

The way this headmaster and these teachers tried to do something
about a problem that concerned them was not unusual. They did
what many practical school people do when they take action to try
to improve a practical situation. We would like to re-emphasize that
these teachers did however pay at least casual attention to the various
aspects of a problem solving process. They had a problem. They
talked about its extent (problem definition). They made conjectures
which implied some belief about causation (diagnosis). They im-
plied a prediction that the pupils would do better if the biographical
method were stressed (hypothesizing) . They decided to try it (experi-
mentation) . They spent a few minutes discussing the consequences
{evaluation and generalizing). The difference between what they
did and what a more research oriented group of teachers might do
as illustrated in the following chapter.



CHAPTER [V

HOW TEACHERS CAN BE MORE SCIENTIFIC?

In the last chapter we wrote about the way a typical group of
Higher Secondary School history teachers might go about trying to
improve the honesty and dependability of their pupils. They werc
quite casual as they dealt with this problem, which was not well
defined or diagnosed. Their search for solutions was far from exhaus-
.tive. Their decision regarding how to deal with the problem was
not based either upon penetrating thinking or evidence. Their judg-
ment about the success of their scheme was most subjective.

In this chapter we describe how a group of teachers in another
Sccondary School in America actually went about dealing with a
similar problem.! These people had had more experience in scientific
problem solving. They knew something about the experimental or
research approach to dealing with classroom difficulties.

Defining the Problem : This group of teachers, as we have said,
was also concerned about the character of their pupils. At a meeting
at the beginning of the year there was quite a bit of talk about honesty,
dependability, and other character traits. Many of the teachers ex-
pressed dissatisfaction with their pupils’ attitudes and values, Some
examples were cited. Several teachers, however, realized that the
group was talking about a very broad problem area, not about a
specific, focussed, instructional problem they could do something -
about. This conviction was expressed and generally agreed to after
considerable discussion. Consequently, and for the purposes of the -
study, character was defined as including these traits; determination,
honesty, persistence, leadership, and the disposition to work hard.
These traits had been mentioned most frequently by pupils when they
listed the outstanding characteristics of men and women who had made
significant contributions to the history of their country.

These teachers also realized that they needed more than subjec-
tive estimates of the degree to which their pupils had good characters.
.Consequently they agreed to use, as a measure of character, the repu-
tation each pupil had with his classmates. The method of getting
judgments from each pupil about the character of his classmates involv-
ed having each pupil write down on a piece of paper the names of the
three of his classmates who seemed best to exemplify each trait. A
particular pupil’s “character” score was the total number of times
he was named by everyone in his class. It turned out that the typical
pupil was named about 12 times in a class of thirty. The maximum
number of times any pupil might be named was 150.
1. The remainder of this chapter is a modified report of what was dore by a group
of American High School Teachers. See Corey, Stephen M., Action Research to
Improve Schoo! Practices, Chapter V.
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These judgments, which research people would call “socio-metric”
fudgments, were obtained at the beginning and end of the school
year and gave a measure of each pupil’s “character” so far as reputa-
tion with his classmates was concerned, before and after the experi-
ment. This made it possible to make a more precise estimate of the

effect upon character of whatever actions the teachers took to improve
it

The attempt these teachers made to define their problem still
left it a broad one. They realized that the reputation pupils had
with their classmates was not the only indication of character. - What
boys and girls think of one another is important, but the judgments
of adults are important too, as are self-judgments. It was realized
also that the five traits used as a basis for getting the classmates’ judg-
ments of one another did not include all aspects of character. Recog-
nition of these limitations in their problem definitions, however, did
not create undue anxiety. The teachers realized that they were
defining an important problem more carefully than they had before.
Their attempts to get some actual evidence of their pupils’ character
and to limit, at least somewhat, the problem they wanted to work on
were in sharp contrast with what was done by the history teachers
described in Chapter III. The procedures of the second group repre-
sented progress in the direction of research. ‘

Analysing the Problem : Even these more research minded teachers
did little to try to get at the reasons for the indiscipline of their pupils.
They spent a long time citing instances of indiscipline but very little
time looking into the teasons for jt. They were little if any better
than the “common sense” group in this regard. This neglect represent-
ed a grave deficiency in their experimentation. A poor problem
diagnosis is almost fatal to any real problem solution. As is indicated
later on in this chapter, the emphasis on biography in history classes
brought about no noticeable improvement in the character of the
pupils. So far as accomplishing that purpose was concerned, the
time invested by the teachers relating biographical episodes was not
well spent.  This may have been due almost entirely to a faulty diag-
nosis which resulted in a failure to identify the real reasons for pupil
indiscipline of the sort that troubled the teachers. As was said in
Chapter 111, an attempted remedy for a bad situation based upon
carcless or superficial problem diagnosis will probably not be a success-

ful remedy. If it is to a degree successful, this will be largely by
chance.

Hypothesizing : These teachers were somewhat critical and pains-
taking as they “hypothesized” or predicted what might be the con.
sequences should they take certain actions, They hypothesized con-
sciously and explicitly. Almost from the beginning their attitude
towards the proposed emphasis on biography in their teaching history
was that it had promise, certainly, but that its effectiveness was not
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assured. It must be put to an experimental test. In their hypothesiz-
ing the teachers predicted the following, after long discussion :

1. A rather close relationship will exist between scores on
tests measuring information pupils have learned about
famous historical persons and the extent to which these
same historical persons are admired by pupils. This hypo-
thesis meant that the teachers were not certain that learning
episodes from biographies would Jead to more admiration
of the persons written about. At least the teachers decided
to try to find out if there were a relationship between
the amount that was known about national heroes and
admiration for them.

2. The degree of admiration for well known historical per-
sonages will be increased as a result of classroom emphasis
upon episodes from their biographies for one year.

3. A relationship will exist between the degree to which a
pupil admires historical persons and the reputation the
pupil has among his classmates for exemplifying the five
selected character traits.

All of these predictions were related to the teachers’ decision to
emphasize biography in the classes. hat these teachers did as they
hypothesized in their research was far from perfect. The hypotheses
leave much to be desired if examined from the point of view of the
skilled educational researcher. “A measurable degree of relationship”
is not a very exact prediction. The teachers had come to realize, how-
ever, (hat an experiment at least involved predictions. This was quite
a step forward in the direction of better problem solving.

The decision to emphasize biographies was taken without much
search for other possible remedies for the indisciplinary situation.
The teachers had little interest in finding out what others had done
in connection with the same problem. They had little desire to
become familiar with the literature of research and speculation
about character education. Several studies were called to their atten-
tion by a consultancsupervisor working with them but they paid
only courteous attention. Another weakness in these teachers’ hypo-
thesizing was that they made no6 conscious attempt to relate their action
hypotheses to any -theory of learning or character development.

Despite these limitations, this second group of teachers, in their
attack on the problem, especially in the formulation of hypotheses,
did much better than the “common sense”” group. And doing better
is important.

Designing the Experiment: The teachers talked several times
about the best way to test their tentative belief that emphasis on the
biography of admirable historical personages would have beneficial
effects on the character of their pupils. The design or plan finally
agreed upon involved trying to find out, at the beginning of the
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year, (1) how much their pupils knew about famous persons whose
biographies were to be stressed, (2) the extent to which these persons
were admired, and (3) the reputation of the youngsters among their
classmates in respect to the several traits listed above on page 19.

“Greater emphasis on the biographical method” was defined as
mvolving the introduction, in all history classes, of certain episodes
dealing with the character of famous and admirable persons. In
addition, a limited number of motion pictures, which all boys and
girls would see, were selected and -each member of the staff agreed
to relate orally to his class, whenever an occasion presented itself,
incidents from the lives of an agreed open list of famous persons that
called attention to their strength of character.

The plan also involved getting evidence on items 1, 2, and 3,
above at the end of the year and comparing “before” and ‘“after”
scores. This, the teachers thought, would enablé them to find out
how much their pupils learned about famous historical personages,
the extent to which their admiration for such persons had increased,
and’ the extent to which their reputation among their peers for the
five traits agreed upon had been affected.

This experimental design was by no means perfect. There was
no real agreement among the teachers regarding the time each would
devote to emphasizing biography or the teaching methods that would
be employed. No attempts were made to see what .might happen
to another group of pupils, called a “control” group in research
language. that reccived a year of the usual instruction in history.
But in spite of these limitations. the design represehits real progress
in comparison with what was done by the “common sense” group of
teachers, progress from subjective, casual, non-scientific inquiry to-
wards more careful, more thoughtful, research procedures.

Obtaining Evidence : One indication of the superiority of the
problem solving methods employed by the more research minded
teachers was their attempt to get evidence, to get facts. We have
already commented upon the method used to measure character.
The teachers were ingenious in developing rather good tests and
other procedurcs that enabled them to get a variety of facts about
their pupils. They seemed to rcalize that facts were essential for
good problem solving. :

For example, to get a quantitative measure of the degree to which
the pupils admired well known historical personages test items like
the following were evolved, tested and adopted.

Directions : Listed below are the names of twenty-eight people.* .
Historians have considered their lives to have had a
sufficient effect to have recorded their activities. You
will notice that there is a space () at the left of each
name, and another space( ) at the right of each name.

* Teachers in India can as well substitute Indian names and undertake a similar study.
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If you feel any degree of admiration for the person
vamed, put an X in the space at the left. If you dislike
the person, or have no feeling about the person, leave
the space blank. Do not do anything with the space
at the right of each name until you have checked all
names for which you feel admiration. Then you wil}
find the directions for the space at the right at the bottom
of the page.

( ) Yohn Marshalt

( ) Benjamin Franklin
( ) Samuel Adams

( ) Paul Revere

() T. Jefferson

{ ) Abraham Linc<;ln
() Robert E. Lee

( ) Stonewall Jackson
() U. S. Grant

( ) Harriet B. Stowe
( )} Daniel Webster

( ) Sam Houston

( ) Sir Fancis Drake

( ) Andrew Jackson

) () Nathan Hale O
() ( )‘George Washington Cr
) ( ) Roger Williarms O
) ) James Madison 0y
) ( ) Thomas Paine ( »
) ( ) Daniel Boone 0y
) () Meriwether Lewis (>
) () John Q. Adams O
) () George R. Clark ()
) () John Brown O
() ( )> John Paul Jones (>
) () Andrew Johnson (>
) () William Penn (D)
O ( ) John Smith- )

Directions for the right hand column : In the space at the right of

each person you indicated you admired describe the
extent of your admiration by using the following scale :

Admire exceedingly 5
Admire a great deal 4
Have considerable
admiration

Some admiration 2
Little admiration 1

Thus, if you have exceedingly great admiration for
George Washington place a 5 at the right of his name.
Rate each person you checked. Rate him -according to
the way you really feel. There is no “right” or “wrong”

in this test.
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A pupil's score was the sum total of the numerical value of his
entries in the right hand column divided by the number of entries.
This yielded an “average admiration index”.

A different kind of test was worked out to yield a measure of the
pupils’ knowledge about famous historical personages.* One item
from this test is reproduced below :

Directions : In the column at the left will be found a list ot names
of people who were important in the history of your
country. In the column at the right will be found a
numbered list of phrases. Place the number of the correct
identifying phraSe in the space at the left of each name.
Because there are fewer names than identifying phrases,
some of the latter will, of course, not be used.

Example : 13—Christopher Columbus Reached West
Indies in 1492.
Names Identifying Phrases
—-—Benjamin Franklin 1. Inventor of first practical
———George Washington steam-boat
John Marshall * 2. “Father of the Constitution”
Nathan Hale 3. Founder of Delaware
-———Samuel Adams 4. Author of Declaration of
Roger Williams Independence
——James Madison 5. Inventor, scientist, statesman,
——Paul Revere and publisher
~——Thomas Jefferson 6. I regret that I have but one
Thomas Paine life to give to my country”
Christopher Columbus 7. Pre-revolutionary agitator for
freedom
8. Chief Justice of Supreme
Court

9. “Old l\jorth Church”
10. Founder of Rhode Island
11. Author of “Common Sense”

12, Military leader, statesman,
chairman of the Constitution-
al Convention i

13. Reached West Indies in 1492

A pupil’s score was the total number of correct associations. On
this one item the maximum score would be 11.

The test and scales these teachers used to get evidence, to get facts,
were not completely satisfactory. The teachers, however, did try to

*Reproduced from the reference printed on the bottom of p. 19. Indian tcacha's an
frame u test about famous historical personages of India.
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find out how accurate their tests were (See “Reliability” Ch. VII).
Knowing that accuracy is important was another indication of the
extent to which these teachers valued the research approach to dealing
with classroom problems.

Little was done to determine whether or not the tests really
measured what the teachers wanted to measure (See “validity”, Ch..
VII). The teachers assumed that their “matching” items measured
pupil knowledge. They assumed that their items intended to
measure pupil admiration of famous historical persons did measure
pupils’ admiration. It is quite possible, of course, that a pupil’s
choice of a number from 1 to 5 to represent the degree of his
admiration was almost a chance choice. The pupils had heard little
about many of the historical persons. As is reported below,
knowledge about a person and admiration for him, as measured by
the tests used, were not at all related.

Despite these limitations, the realization that facts are essential
to the difinition of a problem and to the testing of the consequence
of action hypotheses, and the willingness to try to obtain these.facts,
represent a further long step in the direction of better research

procedures.

Generalizing : The “before” and “after” evidence was examined at
a meeting of the teachers at the end of the year. They invited a
consultant to attend the meeting who had had experience treating
research data statistically and interpreting them. There was almost
no relationship between a pupil’s score on the test of information
about famous personages and his expressed “admiration” for them
cither at the beginning or end of the year as measured by a ‘“coeffi-
cient of correlation (See Ch. XI). Similarly, there was no relation-
ship between the pupil’s “admiration” scores and the reputation the .
pupils had among their peers for good character.

This evidence led the teachers to conclude that (1) the possession
by pupils of information about historic personages had little effect on
their admiration of these personages, (2) one year of instruction in
history, with emphasis on biographies, did not noticeably increase the
extent to which boys and girls admired the persons whose biographies
were studied and (3) there was no relationship between the extent
to which boys and girls admired famous historical personages and the
reputation the pupils had among their peers for demonstrating the

traits of the admired persons.

These conclusions were quite disturbing to the teachers. Admitted-
1y, they were based on data yielded by measuring instruments and
an experimental design that were imperfect. There was a strong
tendency, too, for the teachers to overgeneralize the results and fail
to limit them to the specific circumstances of the study. The teachers
knew, however, that the conclusions were inferred from better evidence
and a better method of trying to solve this particular problem than

‘LINIBE/62—3
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they had ever uscd before. Consequently, the teachers had considera-
ble confidence in their findings.

Criticisms of Teachers’ Classroom Experimentation

In the above review of the classicom experimentation or “action
rescarch” conducted by a group of tcachers who had had some experi-
ence in scientific problem solving, several limitations have been
pointed out. A few readers. especially those who know a great deal
about the design of cducational rescarch studies, have undoubtedly
identificd additional weaknesses and have said to themselves : “Why
didn’t someone tell them how to do'it better? Why spend all this
time doing research if it cannot be good research ? Conclusions based
on poor research procedures cannot be depended on.”

These questions and the final comment are important. They are
similar to those {requently made when teachers talk about the research
or experimentation they have engaged in to improve their decisions
and to evalnate the practices resulting from these decisions. In this
case the answer to the question, “Why didn’t someone tell them ¥ is
that someone did,—many times. Whether or not these research sugges-
tions made by a consultant—supervisor were accepted and under-
stood and acted upon, however, depended on a number of factors.
Most important of these was the basic motivation the teachers had
for underwking the inquiry at all, namely, their desire to teach in
such a way that the character of the pupils would be improved. [t
suggestions about cxperimental design and statistical treatment of data
seemed to the teachers to lead them away from their main interest,
no attention was paid to the suggestions.

Another factor that influenced the accepiance of research sugges-
tions by the teachers was the time available. Practical judgments
were constantly being made about the desirability of research refine-
ment, some of which required a great deal of additional time. All
the members of the group had full teaching schedules. TFinally, no
suggestion about a better research procedure got more than courteous
attention unless the importance and feasibility of the suggestion was
clear to the teachers. In other words, if their general experience, ve-
examined and re-evaluated, did not support the arguments advanced
in support of certain research refinements, nothing happened.

The contention that educational research should not be under-
taken umless it can be good research is a vague onc. Advocating
that a group trying to improve its practices engage in the best research
it is capable of, and strive for improvement in the future, has much
more meaning. The research capabilities of.the members of a group
of teachers are influenced by their previous experience with scientific
problem solving, by the time they have available to study their teach-
ing, and by the ways they have adopted to take decisions and evaluate
actions in the past. The contention that conclusions based on poor
research methods cannot be depended on is true. This is not an area
where absolute judgments are justified, however. The important
point is that befier research results in betfer conclusions,
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Conclusion

We have tried in this chapter to show that the quality of the
inquiry and experimentation teachers undertake to improve their
decisions and actions is relative. No research conforms to absolute
standards of quality. Excellent research involves a method of inquiry
that justifies a high degree of confidence in its results. All instances
of problem solving, however, involve defining a problem, hypothesiz-
ing or predicting the result of a certain course of action, developing
a design to test the hypotheses or prediction, getting evidence, and
generali#lly from this evidence. To the degree the quality of the
definition, of the hypothesis, of the design, of the evidence, and of
the generalization is high, school experimentation by teachers has
good results. THi$ means that it will lead to consequences that the
teachers desire. )



CHAPTER V A
‘.WHAT ARE THE ASPECTS OF THE RESEARCH PROCESS ?

In the preceding two chapters we described how different groups
of teachers went about trying to improve a similar situation that
troubled them, the indiscipline of their pupils. One group did what
most teachers might do. It used common sense. The second group
used research as a way of improving student indiscipline.

In each of these two chapters we analyzed what the teachers had
done by referring to various aspects of the problem solving or research
process. We commented on problem definition, focussing the prob-
lem, analyzing the problem or trying to get at its causes, searching
Pprobable remedies or solutions, hypothesizing or predicting that cer-
tain actions chosen from a number of alternatives might solve the

problem, testing the®hypothesis in an experiment, and generalizing
from the results.

In this and the following chapter we take a closer look at these
several elements of the ac

tion research or problem solving process.
Each of them is important. It is almost impossible to start to work
on problem that is poorly defined. A teacher who says he is disturb-
ed because his students use poor judgment, and he wants to do some-
thing to improve their judgment, is talking about a genuine problem
but it is 2 most vague one. What does he mean by judgment ? What
kind of evidence does he have that their judgment is poor, taking into
consideration the age of the pupils?  Answers to these questions

result in better problem definition. A carefully defined problem is
partly solved.

Another aspect of the problem solvin
to “pin point” the difficulty. A probl
prehensive presents abfost insurmouns
teachers. The illustration involving
presumed poor judgment of his pupils is a case in point. No matter
how carefully the teacher defines this problem, no matter how much
he clarifies what the problem is, it may remain so broad in scope as to
discourage research and experimentation. To do something con-
structive a classroom problem must be narrowed down from a broad
area to a focussed, specific, difficulty. In this case the teacher had
better select from his broad problem area, “the pupils use poor judg-

ment”, a more circumscribed concern such as - “When my pupils read

or hear about social or economic data that are in statistical form I seem
teac °M to make correct inferences.” This problem, or
teacher dissatisfaction, has focus. The focus ma

g process-is focussing or trying
em whose scope is very com-
able obstacles to research by
a teacher’s concern with the

kes it ible t

proceed. posile to
Af:el: the practical problem has been defined and focussed, whether
not 1t is

is solved will depend upon (@) the care with which the
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teacher makes his diagnosis to get at the causes of the difficulty, (b)
the thoroughness with which he searches out and thinks cntically
about various possible remedies or solutions, () the preciseness with
which he formulates his prediction (hypothesis) that certain actions
he will take will lead to desirable consequences, and (d) the ade-
quacy of the design of his experiment to test the prediction or
hypothesis. If the research is of high quality, the problem is apt to
be solved or, at least, its seriousness reduced. If the research is
careless and unsystematic much time is wasted and the problem wilk
probably remain unsolved.

-What Precedes the Problem Solving?

There are certain forerunners of the actual process of action
research or classroom experimentation. Understanding them gives the
research process more meaning.

Dissatisfaction with own Teaching : Before any teacher will under-
take problem solving or research to improve his teaching there must
be some aspect of his teaching which he wants to improve. 1f a
teacher is quite satisfied with what he is doing it would be foolish,
from his point of view, to try to change. This does not mean that
a teacher who seems to be satisfied with his teaching should be
satisfied. He may be a poor teacher in the judgment of his superiors.
The point is that he will not make efforts to improve on his own
initiative unless he is dissatished. The authors of this book take
the position that many if not most teachers are serious about their
own professional improvement and are frequently dissatisfied with the
way they teach and are keen on improving their practices. There are
some school administrators and inspectors who teel differently. They
contend, often indirectly, that any program of teacher improvement
that assumes teachers want to improve the way they teach is leaning
on a weak reed. Our work with teachers has taught us differently,
although we admit -that our dissatisfaction with certain aspects of a
particular teacher’s instruction is not always agreed to by the teacher
concerned. Maybe a similar experience is what misleads many school.
administrators. !

When a teacher becomes dissatisfied with his own teaching he-
does so for a reason. - The reason, as we have said before, is that he-
sees too great a gap between what he wants his teaching to accomplish
and what his pupils seem actually to be learning. In Chapter II we-
gave many illustrations of teachers whose dissatisfaction with their
own teaching grew out of the realization that they were not accomp-
lishing with their students what they wanted to accomplish.

Some disparity between one’s aspirations and his achievements is,
of course, tolerable to everyone but the rare perfectionist. When
this gap becomes too great, however, something, apparently, must be
done to reduce it. A teacher may do any one of the several things.
He may modify his teaching aims. He may say to hims_clf,_“'ljrymg
to teach these general science students anything abont ionizaton 1is:
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not possible. They cannot be expected to have sufficient background.
I feel as if I were butting against a brick wall. I am not even going
to try it anymore.” Another teacher might say, “Teaching crafts for
- productive work in a primary (Junior Basic) school is a waste of
" time since it can hardly fulfil its objectives with such an age group
as 6—11." It may be argued by some that teaching through concept
and practice of self-government in schools is impossible when the

child’s environment i1i his home or society rewards him for following
orders.

The second thing a teacher may do when he becomes aware of a
gap between what he wants to accomplish by his teaching and what
he thinks his students are learning is to “project” responsibility for
this on someone else. The teacher might say to himself, for example,
“How can I be expected to teach geography to these pupils without
good maps ? If the headmaster won’t get me better maps I can't help
it if they learn very little.” Another feacher might say, “I just can’t
do anything about my pupils’ wretched pronunciation. Look at the
homes they- come from”.  Another might project responsibility for
his failure by saying, “How can I teach physics and chemistry when
the school laboratory has hardly any equipment or apparatus ?”’

The third thing a teacher might do when he notes a disparity
between what he is trying to accomplish and what he believes he is
accomplishing is to decide to try to change his own teaching by
doing something he has already had good experience with under
somewhat different circumstances. He might say to himself, “Maybe
the difficulties these pupils are having with solid geometry is that we
don’t have any standard three dimensional models that will help them
visualize the problems. I have used such models before and I am
sure that doing so would help. What I will try to do is to get the
craft teacher to make some models for me and use them.”

A fourth teacher reaction to dissastifaction with his own efforts to
teach what he wants his pupils to learn is especial significance for
classroom experimentation. This fourth reaction might lead the teacher
to say to himself something like this : “I can’t seem to get across some
very important ideas in geography. They have to do with the fact
that lowered atmospheric temperature causes clouds to release rain and
that going over mountains gets clouds up where it is colder. That's
why they dump their moisture on the wind.ward side. T've tried
everything I can think of and it doesn’t seem to work, I must dis-

cover some better way to teach these ideas so that they are learned
and remembered.”

Whenever a teacher, (1)’ becomes dissatisfied with hi
as the result of effects that he himself notices,
success what he has already learned how to do,
conclusion that he must discover a better and
he has taken the first step towards classroom res
tion. It might be said in passing that for a teach
that his teaching is not effective or satisfactory

s own teaching
(2) tries but without
and (3) comes to the
a movre effective way,
earch or experimenta-
er himself to conclude
is quite different from
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having someone clse tell him that his teaching is poor and he should
be dissatisfied with it. Dissatisfaction with one’s self generally leads
to a desire to do better. Criticism by others generally leads
to defensiveness and self justification or, at most. a desire to please
the critic if he is in a position cither to punish or reward.

Hope : For a teacher to be dissatisfied with his own tcaching will
probably not lead him (0 make much effort to improve unless he has
at least a degree of hope that he can do something to improve it.
When hope is not present self dissatisfaction is more apt to lead to
frustration and discouragement than to constructive experimentation.
An illustration of the importance of hope is the case cf the Basic
school teacher who felt that he was unable to teach general science
successfully to the 8th standard because he fele (a) that his class was
entirely too large, and (b) there was no chance of getring space or
equipment for any practical work. This teacher’s dissatisfaction with
his teaching was genuine but he could see little to do about it. He
was discouraged because he had no hope that anything be might do
could make his class smaller or provide for practicals. This teacher
mnay have been wrong in his convictions but as long as he felt as
he did, hopeless, he did nothing to improve. The importance of
hope in teacher experimentation is sometimes unappreciated. More
attention should be given it by anyone who is interested in improving
teaching.

The Research Process

Self-dissatisfaction,—a realization that what has already been learned
is not adequate,—the resolve to discover better ways, and the hope
that the better ways will work, lead directly to the research itself. We
next turn our attention to the various aspects of that process.

Problem focus : A teacher who is dissatisfied with his own teach-
ing, even when hé has some hope of being able to improve the situa-
tion, will find it difficult, if not impossible, to take constructive action

" if his dissatisfaction is too general. For example, a teacher might be
greatly dissatisfied with his attempts to teach geography to the 5th class
children. If he narrows this problem down no further it is almost
impossible for him to know where to start to improve. The problem
that leads to his dissatisfaction is too extensive. He does not know
where to take hold. When this teacher, however, is able to single
out of his general dissatisfaction a more focussed teaching problem
he is more apt to undertake to improve his teaching.

* If this bth class geography teacher selects out of his general dis-
satisfaction his more specific concern about not being able to teach
his pupils map reading, this focus will help him get started doing

something constructive. Sometimes a teacher needs help in achieving

this focus. He must realize that trying to change too much is rarely
successful. His attempts to focus often lead to more penetrating



32

thinking about the general problem avea. A teacher who is asked,
for example, “What particular English mispronunciations bether you
most ?” must think more critically about his general dissatisfaction
with English pronunciation before he can answer.

Problem definition : After his teaching difficulty has been focussed
and narrowed down, the teacher interested in experimenting to
improve himself tries to define his problem carefully, To continue
the iflustration of the 5th class geography teacher who was dissatisfied
with what he had been able to do to teach his pupils to read maps,
he would define quite exactly what he meant by map reading. Map
reading is a complex activity. What is a map? Does map reac}mg
ability mean that a pupil can look at a map and answer questions
about it? Should it also mean that a pupil can use a map to find
something or travel to a designated place ? Is map drawing an integral
part of map reading? These and other similar questions must be
answered if the problem is to be carefully defined. .

Part of defining the problem is getting some evidence about its
extent. Changing the illustration let us assume that a group of teachers
in a Basic school for boys felt that there was far too much interperson-
al antagonism and unfriendly feeling among the pupils in the 6th,
7th, and 8th standards. They wanted to experiment with ways and
means of reducing the unfriendliness. Let us assume, furthermore,
that after considerable discussion and exchange of views the problem
was narrowed down to: “reducing the fighting by the boys on the
school grounds before and after school and during recess.” Fighting
was defined as “Doing anything with the intention to hurt another
boy physically.”” Specific instances were to include the following :

(@) striking another boy in anger,

(b) throwing him to the ground,

(¢) tripping or shoving with the intent to hurt,

(d) throwing stones or other materials with the intention to .
hurt. o

These teachers might next want to get some evidence about the
extent of this problem. The following plan would have merit :

1. Careful observations would be made, for a three day
period. of instances of fighting as defined above., The
observation would be made for half an hour before schoot

starts, during all recess periods, and for half an hour after
school ends.

2. Teachers would ™ volunteer for the observations, two
teachers to a team. One would observe, the other record .
the observations. This would be done so as to attract as,
little attention as possible.
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3. A simple proforma like the following might be used for
obseryations :

1. Period of observation
Observers
recorder
observer

Kind of fighting [Boys involved—boy who started it first)

(M M
@ @
®) ®

4. At the end of each day a summary would be prepared
indicating the boy’s name in each case and the kind of

fighting.

5. At the end of 8 days a total summary would be prepared
giving the name of each boy who had fought, and what
he had done each time and te whom.

Getting evidence in the course of defining a problem has many
values. These teachers might learn that just a few boys were starting
almost all of the fighting. The evidence might show that the fights
were always between boys from different communal groups. hey
might learn that the fighters were usually the boys who were retarded
in school and would quit school if they could. Each of these “findings”
would influence what the teachers might do to uy to improve the
situation. They would at least base their decisions as to what to do
on better knowledge about the fighting in the school

Getting evidence on the extent of a problem serves another im--
portant purpose. It provides teachers with important ‘‘base line”
information. This information could be used to estimate the progress
the pupils make should the teachers decide to experiment with differ-
‘ent ways and means of reducing the fighting. -

Getling some objective evidence about the actual behaviour or
achievement of pupils in respect to the particular kind of situation
with which a teacher is dissatisfied is an extremely critical part of
the action research or classroom experimentation process (See Chapter
VII). Guessing, or making vague subjective estimates about what is
guing on does not satisfy the teacher who is doing research to improve
himself. He finds that he frequently must develop new instruments,
tests, scales, or rating proformas in order to get better evidence of
behaviour, attitudes or subject matter achievement. (See Chapters

VIII, IX and X).

Analysing the Problem : After a teacher has carefully defined his
problem, and has obtained some objective evidence in order to
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understand better its nature and scope, he moves next to a careful
diagnosis. This means that he does his best to search for reasons for
the existence ol the problem. This can be illustrated by refernpg
agrin to the 5th class geography teacher who became dissatisfied with
his attempts to teach map reading. After defining clearly what he
meant by map reading, and after getting evidence about the map
reading competence of his pupils, this teacher would try hard to
identify the reasons for the unsatisfactory work in map reading.

These reasons must be determined before anything clse can be
done in the research. The more carefully they are identified the
more likely the problem will be solved. Whatever the teacher decides
to do to improve his teaching of map reading will be done because
he believes it will either eliminate or reduce the influence of one or
more of the reasons for the poor map reading. This sentence should
be well understood. It calls attention to another critically important
aspect of action research or classroom experimentation. As has been
said, it is as necessary for a teacher to diagnose carefully and get
at the reasons for the sitnation he wants to improve before he tries
to do so as it is for the doctor to diagnose his patient’s illness care-
fully before he prescribes medicine or other treatment.

A diagnosis of the problem having to do with map reading might
be helped by the use of a proforma like the one suggested below :

1 2
W Ba(se)d on

3) 4
Can te(acher do ®

I
Possible Reasons i anything Estimated order of
i

Facts‘ Conjecture |, significance

Yes No

a. No good wall map in !
the school / i

perience with maps

b. Children get no ex- i
outside of school '

<. The significance and
usefulness of maps not Y4
made clear

d. Lack of certain basic
concepts especially v i
“scaling”

e. Lack of practicein | . 1 v 1 3
map drawing, | !

The columns in the proforma are numbered 1,2, 3, and 4. In
column 1 the teacher in our map reading illustration might list what
he believes to be the major reasons fox the poor map reading. Column
2 enables the teacher to indicate whether each reason is based on
facts, on evidence, or upon speculation. If the teacher, as in the
example, suspects that one of the reasons for pror map reading is
ignorance of the concept of “scaling” (% inch to the mile, etc.) he
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would proceed to try to get some facts to find out whether or nnt
this suspected reason is actual. He might, for example, ask the best
map readers among his pupils, and the poorest readers, some questions
about “scaling” to see if they answer differently. If the poor map
readers became quite confused as they tried to answer the questions
the teacher would have obtained some objective evidence in support
of his belief that ignorance of scaling was at least one reason for poor
map reading.

In column 3 the teacher might check those reasons for the diffi-
culty about which he thought he could do something. Sometimes
an important reason is beyond the control of the teacher. If, to use
another illustration, a teacher of Hindi were to establish that one
major reason for the poor langnage used by his pupils is the quality
of the language some of them hear spoken in their homes, this parti-
cular cause is something about which the teacher can do almost
nothing. The teacher in the geography illustration ticked "No” in
column 3 after the first two reasons. In other words he felt there
was nothing much he could do about getting good wall maps or
giving pupils more map reading practice outside of school.

Unless it is possible for a teacher to check one or more of the
important reasons in column 3 to indicate that he can do something
about them, there is little hope that he can improve the situation.
He had better experiment with some other aspect of his teaching.

Column 4 in this proforma enables the teacher to rank his esti-
mated order of the importance of the various reasons for the diffi-
culty about which he feels he can do something. This geography
teacher, after getting as much evidence as he could, might decide on
the order indicated in this column. He furthermore decided to con-
centrate on improving his teaching of “Scaling”.

In the next Chapter we continue our discussion of the action
research process.



CHAPTER VI
WHAT ARE THE ASPECTS ’OF THE RESEARCH PROCESS 7
(CONTINUED)

In the previous chapter the analysis of the research process was
carried through the phase known as “problem diagnosis”. In this
chapter the other aspects of the research process are discussed :

Search for solutions : After his diagnosis of the problem the teacher
begins his search for things that he might do to cope with it. This
means that he hunts for possible changes in his own teaching practices
that might eliminate or at least reduce the influence of one or more
of the causes of the difficulty. This search is best if it involves using
all of the resources the teacher can get access to. Referring again to
the illustration about map reading, this teacher might talk to his fellow
teachers about the experiences they have had in teaching map reading.
He might try to get and read some books or articles or even some
research studies having to do with the teaching of geography. He
, could ask his headmaster or inspector for assistance. He should, of

course, carefully examine and evaluate his own past experience with
teaching map reading,

For a teacher to examine carefully his own past experience in a
situation when he is trying to find out what to do to improve it,
deserves emphasis. Most of us in school and college have been taught
to examine critically the experience some one else has had and written
about. We are supposed to read critically, and look for flaws in
arguments, or conclusions that are not justified by the evidence. Few
of our teachers, though, have tried to help us re-examine our own
experience and learn important lessons from it. This kind of re-
examination of one’s own experience, as critically as possible, is helped
if another person lends a hand. He must be a special kind of person,
however. He must be willing to listen carefully, not talk all the time
as many people trying to give help are inclined to do. He must be
able to ask good questions without threatening. He must support
and not scold. A comsultant or helper with these characteristics can
greatly assist teachers as they try to get better insight into the real
nature of their problems and what might be done ahout thein.

To illustrate this consulting or helping process we are reproducing
below a near verbatim record of a conversation between a teacher,
Mr. Ram, and a consultant, Mr. Mehta*, The teacher came to the
consultant for help on his action research project. The two men

greeted one another, engaged in a few minutes of friendly conversa-
tion, then got to work.

*See Workshop on Action Research, Teachers’ College, Mysore, Department of Exten-
sion Services, 1961, p, %0,
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Mr. Mehta : I understand, Mr. Ram that you teach in a boys higher

Mr. Ram :

Mr. M.:

Mr. R.:

Mr. M. :

Mr. R.:

Mr. M.:
Mr. R.:

Mr. M.:

Mr. R.:

‘Mr. M. :

‘Mr. R.:

Mr. M. :

secondary school? Am I correct?
Yes, sir. A rather large urban school.
1 »
What is it about your teaching that dissatisfies you ?

I am a teacher of social studies. I feel I have failed to

-inculcate a sense of discipline in my pupils through

lessons in social studies. I have tried but I have not.
been successful. (slight pause)

What makes you feel they are not disciplined, Mr.
Ram?

Well, Sir, I am dissatisfied with their gene;al bahavionr.

What kinds of things do the boys do that make you
unhappy about their behakur? What indiscipline
have you observed ?

For instance, their behaviour in the canteen or while
listening to a lecture in the assembly.

I see. They misbehave in places like the canteen or
in the assembly hall. This can be very distressing.
What, specifically do they do, Mr. Ram, when they are
misbehaving ?

Oh, I see what you mean, Sir. In the canteen they may

“drop food on the floor or talk too loudly or.........

Maybe I should try to observe them more carefully, Sir,
to see exactly what does _happen. Would you suggest
this ?

Yes, that would be a good idea. You might develop a
simple proforma that would help you record what you
see.

Yes, I shall try that, — in the assembly hall, too.

Yes. Have there been some students whose behaviour

© is satisfactory or is the indiscipline general ?
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Mr.
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Mr.
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Mr. R

Mr.

Mr.

Mr.

M.:

M.:
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The behaviour of a few students, Sir, is commendable.

What do you suppose might be the percentage of mis-
behaving pupils ¢

I am sorvy. I have not tried to ascertain.

Il only a few of the students are causing most of the
trouble would this be important to know ?

Yes, it would, Siv. I shall include in my record of indis-
cipline in the canteen and Jecture hall the names of
students along with a brief description of the nature of
their misbehaviour.

‘Why do you think the students misbehave, Mr. Ram ?
What are thé causes of this indiscipline ?

Well, sir, I gliess I don't know, actually. I've assumed
théy were just wilfully bad. I suppose.

Did you ever misbehave in high school ?

(laughing) Sir, come to think of it I did, now and then.

Why? Were you “wilfully bad ?”

No, not really, T guess at the time I felt T had a good
yeason.

Might your pupils, too?

I hadn’t thought of that. VMaybe I should try to find
out from them. if I can, why they misbehave.

That might help.

The 1eader will note that Mr. Mehta, who was trying to help Mr.

Ram, did not tell him what to do. He asked questions and encouraged
Mr. Ram to re-examine his experience with the indisciplined students.
As a consequence Mr. Ram decided to do something he had not
thought of before. The consultant helped him think about his prob-
lem more adequately. He did not try to solve it for him.
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As a result of all of his attempts to get assistance and use the
resources available to him the teacher trying to improsve his instruc-
tion in “map reading” might identify a number of different things
which would give some promise of improving the map reading ability
of the pupils. Each of these separate ideas would be examined careful-
ly in relation to the teacher’s diagnosis of the problem. Each suggest-
«d “remedy” for the situation the teacher is trying to improve would
be tested in_the teacher’s imagination. In other words he would try
to estimate its consequences.

Hypothesizing : In due course this teacher must decide to try out
one or more of the most promising solutions to the map reading prob-
lem. What he does when he makes his choice is to formulate a hypo-
thesis which is to be put to fest in an experiment. An hypothesis in
this sensc is a prediction that certain actions will result in certain
consequences. Continuing the map reading illustration, the hypothesis
to be tested might go like this: “If I (a) emphasize the idea of scaling
by having the pupils make scale drawings of familiar objects and
areas, and if I (b) usc the scales against the actual areas and objects
for estimating distances and sizes, then the map reading of my pupils

will improve.”
>
It will be noted that this hypotliesis is in two parts. One describes

two actions the tcacher will take. He will have the pupils make

scale drawings and use the scales in estimating distances and sizes.
f these actions : ~“The map

The second part-predicts 2 consequence o
reading of my pupils will improve.” .

The more explicit and detailed the description of the actions to
be taken the better it is. For example, two teachers might be concerned
about their pupils’ misunderstanding of current events. They define
the problem similarly and their analysis leads each of them to conclude
that dull presentation of news at the morning prayer and the lack of
opportunity to discuss the news with one another and their teachers
are the two important reasons for the misunderstanding. They con-
cfude too that they can try to do something to reduce the influence
of these reasons. Each teacher, however, formulates a somewhat differ-
ent hypothesis to test. One goes like this: “If the ‘morning news

le more interesting and the pupils are en-

apnouncenieiits are mad
couraged to ask questions afterward the pupil misunderstanding of

news will be 1educed.”

The second ' teacher formulated this hypothesis : “I{ I (a} help
the pupils dramatize news events twice a week, (b) train several of the
best pupil speakers to comment on and interpret the dramanzations,
and () have a different panel of 4 students discuss the news briefly
after each dramatization and comment. the pupil misunderstanding
of the ncws will be reduced.”

It is evident that the second reacher was much clearer and much
more explicit in his ideas as to what actions he would take to try to
improve the pupil’s understanding of current events. Should each
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.of these two teachers conduct an experiment the second one would
know much better than the first just what it was that caused better
«unrderstanding of current events if better understanding resulted.

Whatever action a teacher contemplates taking in his classroom,
#is experimentation should conform to certain principles. Some of
#h: se principles are listed below :

L

" Designing the Experiment :
4s he wants to test he then devel

The action must-be one that the teachier himself can bring
about. Actions that require other people to change had
better tesult from cooperative experimentation in which
these other people are involved. Sometimes a teacher
must acquire some new skills in order to take a particular
action. If an hypothesis, for example, is a prediction that
pupils will learn better how to use their historical infor-
mation in dealing with historical problems if the teacher
employs many “thought” questions in his weekly tests, the
teacher first must learn how to formulate thought ques-
tions. Similatly, if a teacher’s hypothesis requires him to
plan activities with his pupils rather than telling thém

everything they must do, he must first learn how to plan
with pupils.

Whatever it is the teacher interids to do must be in har-
mony with school policy. This is anly common sense. A
teacher should not plan an experiment, for example, that
involves taking pupils away from school for long periods
which will cause them to miss ather classes. Similarly,
if it is the school policy to assign homework a teacher

should not try to test an hypothesis eliminating homework
in his classes only.

. The teacher’s actions should be such as not to interfere

unduly with the routine activities of the school. Any
experiment or decision on the part of a teacher that causes
pupils to remain absent from morning assembly or physical
€xercises or cultural programme or daily craftwork inter-

feres with a school’s organised routine activities and hence
should be avoided.

»
The action should be one whose consequences can be
measured within a reasonable period of time. Schogl
experimentation or action research, especially the first a
teacher undertakes, should not cover 100 much time. Three
months or four at the outset are suggested. Other related

studies can, of course, be taken up as soon as one is finish-
ed.

After the teacher has decided what it
ops a plan, a research or experimental
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design, a way of testing his hypothesis. These research
plans or research designs usually involves giving attention to several
research problems. The first involves developing ways and means for
getting evidence on the extent of the problem. This has been men-
tioned above under the heading “defining the problem”. As was said
there, getting this “bench mark” evidence often requires great in-
genuity on the part of the teacher-investigator. The more he knows
about educational measurements the better off he will be.

_How would you go about getting rather exact “bench mark”
evidence about the extent of the classroom problems implied in these
teachers’ statements ?

1. The attitude of my pupils towards homework is bad.

2. My pupils can memorize general science principles but
they don’t understand them. :

3. Learning about a craft just isn’t important to most of the
boys.

4. I can’t cover the ground in history in the time allotted to
me. ’

5. I find that many pupils of my class know how to work out
“text-book examples in Arithmetic but when they are put
oral or written questions hased on realistic dealings in the
market they miserably fail.

6. In spite of self-government and regular morning assembly
some pupils showed a great lack of responsibility and
discipline.

Very often the more important the evidence is the harder it is to
get. It is, for example, easier to get evidence on pupils’ spelling ability
than on their ability to use language. Most people would admit,
though, that using language well is more important than spelling well.
Similarly, getting evidence about the weight of pupils is much easier
than getting evidence about their attitudes. Getting good evidence
is so important in classroom experimentation or action research by
teachers that four chapters in this book (VII, VIIL IX and X) are
devoted to it. .

After planning how he will get his “base line” data or evidence,
and the instruments he may need to construct to do so, the teacher
next describes carefully just what action he is going to take. The
importance of describing these actions in detail has been commented
on above under the heading : hypothesizing.

The third aspect of the experimental design is planning a proce-
dure for getting evidence regarding the degree to which the pupils
have or have not improved. Referring again to the map reading illus-
tration, evidence must be procured for the teacher to learn whether
or not the pupils are better at reading maps after the increased
emphasis on scaling. This evidence should result from a repetition of

LINIBEE62—4
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the methods used when evidence was procured to define the problem.

Only if this is true can the “before” and ‘‘after” evidence be
compared.

In order to be carried out expeditiously the design or plan for a
teacher’s experiment should be laid out “timewise” with target dates

An actual written design* prepared by a secondary school teacher
looked like this : ‘

The Problem : Dissatisfaction in
ing science to 8th Standard students.

Focus: What can be done
pupils in physics ?

general with success of teach-

to create more interest among the

Diagnosis : The proforma below was used with the indicated
results in the analysis or diagnosis of the problem.

2 3 i 4

Is this cause Can teacher

Possible causes for do anything Causes teacher |
lack of pupil inter- fact ? | Conje- about it ? will try to do

est in physics cture ? something about

1

i
i

yes | nojj |

1. Lack of practi- ! X X X
cals in physics !

2. Little discussion
of physics among
pupils

X x X

3. No modern de- X X
monstration
equipment

4. Few interesting X x
physics books

5. Science back-
ground inade-
quate

X X

To get some evidence on cause number two the teacher planned

to interview some of the pupils to learn whether or not they talked
_about physics very often in their informal conversations.

The action hypothesis : After taking a decision to try to do some-
thing about causes 1 and 2 and after seriously considering several
possibilities, the following action hypothesis was formulated :

“1f 1(a) arrange a practical class for all pupils twice a week,
and (b) provide a fortnightly class

() : b lass period for pupil discussion of
physics, interest in the subject will improve.”

* This plan is only a slight modification of t
at the ACTION RESEARCH WORKSHOP held in 196] at the Government
Teachers College; Mysore. Mr. Seshadri was at the time the Science Assistant
n the Higher Secondary School, Hathur, Mysore, .

he design prepared by M. V. Seshadri
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Deslgn of the Experiment with Time Targets

1. (By Jan.-l) A “pre-experiment” measure of interest in physics
will be developed and administered to all pupils. This probably
will involve two tools or instruments. One will be a request for each
pupil to rank all of the subjects he is taking in order of his interest
in them. The other tool will probably be a five point scale enabling
the pupils individually to tick mark a point on the scale which des-
cribes the degree of their interest in physics. This same scale might
be used to enable them to indicate what they believe to be the average
interest of their friends in physics. The average ranking of interest
in physics as compared with all subjects might be used as a “bench
mark’ indication. The same use might be made of the average scale
value. The difference between the average scale location of ticks for
physics by self and estimated for friends may be of interests.

2. (January, February, March) Two practical classes will be held
each week. The entire class will be divided into batches according
to the availability of equipment. Much of the equipment will pro-
bably have to be home made. For doing this the teacher will try to
iocate books or articles on preparing ‘“simple science equipment.”
May be the help of the craft teacher can be solicited.

In addition to the practicals, two class periods a month will be
devoted to pupils’ small group discussions of physics. This will pro-
bably entail some reading on discussion methods. It may be necessary
to train discussion leaders from amongst the pupils.

8. (April 1) The same instruments used to measure “Interest in -
Physics” in 1 above will be used again after 3 months of practicals
and class discussions.

4. (By April 15) The evidence from the ‘before’ and ‘after’
measures of interest will be compared, the whole experiment
evaluated, and generalizations for the future worked out.

. 'This plan for a classroom experiment would not be defended by
its author as perfect. Presumably he has conducted his study by now.
His plan undoubtedly was improved; at least it became more realistic,
as he tried to carry it out.

Measuring Research Quality

- The above discussion has implied that the various aspects of the
problem solving or action research process must be in a fixed sequence.
This is not the case. His diagnosis of the problem might help the
teacher to go back and define it better. During the course of his search
far promising solutions the teacher might think of additional possible
reasons to add to his diagnosis. The investigator, at least in his
planning, finds that each step he takes often enriches what he has done.
When this is the case, the entichment should be incorporated in the

design.
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1f a teacher does his research thoughtfully and well, the chances
are greatly increased that he will improve the situation that dissatis-
fied him. Careful problem definition, clear focussing, penetrating
diagnosis, thorough search for remedies, precise hypothesizing,
meticulous planning and sagacious generalizing mean that the experi-
mentation is of high quality. Even then, however, every experiment
necessitates some risk. If the outcome could be guaranteed, there
would be no experiment,

The quality of a teacher's research must be judged as satisfactory
or not in relation to many conditions. It is certainly inappropriate
to epply any absolute standards of perfection. No one doing educa-
tional research, not even the Ph. D. student or his professor-guide,
has achieved perfection. This relativity in appraising the quality of
research can be illustrated by the use of a diagram. The one given
below lists in the left hand column the various aspects of scientific
problem solving or research. Reading left to right the scale goes
from an extreme of careless, undisciplined, opinionated and biased
inquiry to the opposite extreme of careful, systematic, and disciplined
problem solving with great emphasis upon facts, upon evidence.

Scale to Measure Research and Problem Solving Quality

Aspect of Very poor Excellent problem
Problem problem solving solving
Solving methods methods

] 1 1 2 ] 3 ) 4 . 5
T =
1, Problem Poor definition of 1 defined
definition  terms-no foclis-no - Immdelimaed
evidence of exl.em P - evidence on scope
1 iy -~ 1 1 .

careful  diagnosis

evidence  sought

? T~
2. Problem  No real diagnesis |
diagnosis.  many guesses, re- |
] |

]

causation ; to idenlify causes
i H [l . i 1 I
. - ~ R

3. Hypothe: jump {o ‘action ~ carcful search for

sizing conclusions-no re- ~ remedies-assistance

fcmcg to literature ~N sought-elear hypo-
only impiied hypo- ~ thesis
thesis i ~
L R Y L L

4 Getlng  subjective jmpres-
evidence  slons—po o tools
developed’— evi-
dence ot appre-

clated PP

L i i s 4

cvidence always
sought instruments
construceted valid
and reliable data
used

b —— ]

by
5. Geners- Quick generaliz- careful generali-
lizing. ing — conclusions zing—data treated

aot  based . on statistically—con-
facts—dogmatic clusions based on

' data and tantative
- '} i i i
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This diagram can be used to help analyze the quality of a parti-
cular instance of research or problem solving. The scale values, 1, 2,
3, 4, and 5 represent degrees of quality with which the researcher took
care of each aspect of the problem solving process. We would rate
the “common sense” group of teachers described in Chapter Matlor
at most 2 in each instance (refer to the dotted line). The second
group (Chapter IV) with more research experience and commitment
might have these ratings, 4, 2, 2, 4, and 4 on the aspects of problem
solving. (refer to the broken line). Would the reader agree?



CuarTER VII
WHY IS GOOD EVIDENCE SO IMPORTANT?

In the first six chapters we used words like evidence, facts, obser-
vations and data very often. Qur readers have probably either been
impressed or puzzled by this emphasis upon facts when writing about
research and classroom experimentation by teachers, Why is evidence
s0 important to schuol people when they experiment? We have tried
to make the answer to this question clear as we have gone along by
using many illustrations. We have written about evidence and facts
in connection with problem definition, with problem diagnosis, with
“before and after” testing and with generalizing.  Nevertheless,
because we consider evidence to be extremely important, we are devot-
. ing this chapter to a further discussion of it. First we give a number

of illustrations of the importance of facts, data, evidence, observations,
in science as well as in the scientific way of dealing with classroom
problems. Next we try to clarify what evidence is. What are facts?
Finally, we comment on the characteristics of good evidence.

Facts and the Scientist

Few things are more important to any scientist than facts. He
does everything he can to base his decisions and his conclusions on
them. He constantly tries to improve the quality of his observations
and facts. The teacher who is undertaking to solve some of his practi-
<al classroom problems by doing research or by experimenting 1s also
a scientist in his own way. He, too, wants his conclusions to be sound
ones. He, too, wants to base his decisions upon evidence and to
evaluate their effects with still more evidence.

Not only does a scientist constantly seek evidence as a basis for his
conclusions, he wants evidence whether or not it supports his existing
convictions and prejudices. He seeks facts as a basis for judgment,
not to justify the judgments he already has reached. It has been
somewhat humorously said of some people that they base their facts
squarely upon their conclusions. What does this mean ?

Darwin, who was one of the greatest scientists who ever lived, knew
the dangers of taking into account only the evidence that supported
his convictions. It is said that he kept a special notebook in which
he carefully recorded all observations which contradicted his specula-
tions about evolution. He remarked to a friend that he did not need
a notebook to record the evidence that supported his point of view.
He could remember that easily. A careful teacher-investigator, doing
research to improve his own teaching, is like Darwin in a way. He
does not want evidence just to support his conclusions. He searches

for evidence before he concludes. He wants facts for enlightenment
not for support.
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"The part that evidence must play in making practical educational
decisions is clear to readers who recall the basic argument of this book
as it was developed in Chapter I. We insisted that teaching is a
practical activity. This means that teaching involves taking decisions
in regard to a situation and doing something about it. Whatever is
done is inevitably based upon the best evidence the decision taker
has at hand. After the action is taken, and it is always taken to achieve
a purpose, a judgment must be made as to whether or not the purpose
has been fulfilled. All of the decisions that a teacher or principal
or inspector takes are good or bad to the degree they are based upon
wise inferences from good evidence. Similarly, judgments as to
whether or not what has been done is successful or unsuccessful are
sound to the degree they are carefully derived from good evidence.

What is Evidence ?

When we have written about evidence we have been using the
word in a some what scientific rather than a popular sense. We have
meant by evidence facts that anyone who wants to look for and who
learns how to look for can see. In this sense we are talking about
public evidence. We mean facts that are “out there”; facts that are
available to the senses. A person who cites a dream he has had as
an explanation for his action is not using the dream as evidence in the
sense in which we use the word. No one else can possibly examine
it. The report of a dream might be thought of as evidence, because
the report could be examined by some one else. The dream itself.

<could not be.

Because evidence is the foundation for sound conclusions, any well
reported instance of research or experimentation includes a great
deal of evidence. The basic data are usually not destroyed for some-
time after a study has been completed. One important reason for
publishing. all the evidence, or not destroying it right away, is to
miake it possible for anyone who raises a question about the study to
see the data, should he care to do so, in order to determine for himself
whether or not the conclusions were justiied. One of the most
commonly asked questions in scientific discourse is “May I see your
evidence 3" The inevitable answer of the scientist is, “You may.”

In science most of the evidence that is sought and used results
from observations in the form of measurements. Many of the facts
that scientists use are made possible because of instruments that have
been “calibrated.” This means instruments that are designed to quan-
tify observations and make it possible to report in standardized
units of volume or distance or speed or weight or intensity. A ruler
is an illustration of a calibrated measuring instrument or measuring

tool.

mpt to quantify evidence, to des-

Measurement represents an atte :
ts of an agreed upon magnitude.

cribe how much of it there is in uni
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Measurements can be very refined, like a “sigma” which, when used
in reference to measures of time duration, represents one thousandth
of a second. Measurement can also be quite coarse and approximate
like describing a distance by the number of days it would take a man
to walk it,

Shifting to an educational illustration, one teacher might say,
basing his judgment on the evidence of his senses, “That pupil is
good in arithmetic.” Another teacher, using more refined evidence,
might say “That boy stands second in his class in arithmetic.” Still
a third teacher, using still more refined evidence, might say “That
boy’s score on a standardized achievement test in arithmetic places
him at the 87th percentile for his age.”

The first teacher’s statement does not tell anyone very much
about the boy in question. For one reason we do not know what the
teacher's standards for excellence in arithmetic are. The statement
made by the second teacher is based upon somewhat more exact evi-
dence and, tells us a bit more. We at least know that the boy is second
in his class although we do not know how arithmetic achievement was
tested, or how large the class was, or how good the other pupils in the
class are in arithmetic. The statement of the third teacher, based"
upon even more refined evidence, tells us much more. We know,
first, that the boy's achievement in arithmetic was measured by a
standardized test. This generally means a good measure because a
great deal of work is done on standardized tests to make them accurate
and valid. The statement tells us furthermore that of 100 boys select-
ed at random from his standard this boy’s arithmetic score would rank
him 13th from the top or 87th from the bottom of the group.

How is Evidence of Educational Achievement Procured ?

,Just as evidence in physical and biological sciénce is based upon
observations in the form of measurements so is much of the evidence
that is used by teachers who experiment a resnlt of measurement, A
considerable amount of any teacher's time as he teaches is normally
devoted to seeking evidence as to whether or not he has taught what
he has been trying to teach. When a teacher gives a test he does 50,
primarily, to get evidence. When he asks a pupil a question in class
he is getting evidence. When he observes the pupils at play on the

school grounds to see if they are behaving themselves he is getting
evidence.

As has been illustrated many times in earlier chapters, classroom
experimentation almost always involves getting evidence before the
experiment starts, and after it has been completed, in order to find
out what consequences the experiment had. This evidence must be
“quantified” and of good quality if it is to provide a sound basis for
decisions and judgment. The teacher who experimented to improve
the neatness of his pupils and reported that they were not very neat
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before the experiment but were much neater afterwards did not say
much of value, The reason was that his “before” aud “after” estimates
of neatness were so vague. Their vagueness resulted in part from the
fact that the estimates were not in the form of understandable quanti-
tics. We do not know what he meant by “not very neat before.” We
do not know what he meant by “much neater afterwards.”

Our ideas as to the results of this experiment would be much
clearer if the teacher had made a statement like this: “During two
days before 1 started my experiment to improve neatness I observed
rather systematically all instances of sloppy papers, sloppy notebooks,
and untidy desks. During these two days I noticed twenty six such
instances. After my experiment I observed for two days in exactly
the same way. During these two days after the experiment I observed

only eight instances.”

The progress of science has been said to be pictured in the progress
of scientific measurement. Atomic physics advances every time a
better method is developed for measuring the movements of protons,
neutrons or whatever other clements the atom may include. The
same dependence for development on measurement is illustrated in
the case of technology. Almost anything that is mass produced in a
factory must have its dimensions, its weight, volume or what not,
carefully controlled and the basis for control is precise measurement.

In a similar way it might be said that one indication of the pro-
gress of education is progress in the direction of improved educational
measurements. This should not be difficult to understand. In the
last analysis, no teacher knows whether or not he is teaching unless
he gets some evidence. The better this evidence can be the sounder
is the conclusion the teacher reaches about his effectiveness. There
was no research or experimentation on education prior to the develop-
ment. There was a great deal of speculation, some of it enlightened,

but no research.

In this connection, there is much reason to believe that teachers
teach best those lessons that they can know they are teaching. In
other words, if a teacher can get evidence as to whether or not his
teaching is effective this enables him to teach better. The best
teaching is probably of routine skills or habits like spelling, arith-
metic facts, names and dates in history, and so on. One reason for
this is that measurement to find out whether such things have been
learned is quite easy. We do less well teaching pupils to think (See
Chapter VIII). One reason is that we have not developed good ways
of measuring thinking capacity. We probably do least well as teachers
when we try to change pupils’ attitudes or values. Again, one impor-
tant reason for this is that we have made relatively little progress
developing practical ways to measure change in attitudes and values

(See Chapter IX).
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In talking about educational measurements it is often said that
many of the things the teacher is trying to do are so subtle or their
consequences so long delayed as to make measurement impossible. We
believe it would be more realistic to say that much that the teacher
is trying to do is exceedingly difficult to measure but not impossible.
Prof. E. L. Thorndike is probably the best known of the early educa-
tional psychologists. In his research he concerned himself continuous-
ly with problems of measurement. He is alleged to have made this
statement, “Every thing that exists, exists in some amount. Anything
that exists in amount can be measured.” What do youn think of this
contention? What does “amount” mean ?

‘What is the Place of Evidence in Educational Research ?

As the reader has already learned, evidence is sought and used in
connection with many aspects of the problem solving process. For a
teacher to define a problem, for example, requires evidence to deter-
mine first, whether or not the problem as stated actually exists, and
secondly, its extent. What kind of evidence would you want in order

to better define the problems implied in each of the quoted statements
below ?

1. “I've not been successful teaching my pupils to use science
principles in understanding everyday biological and physi-
cal events.” (8th Standard, General Science teacher.)

2. "My pupils are unable to remember names and dates in
history for very long. I'd like to be able to teach such
facts so that they are remembered for a long time.” (16th
Standard History Teacher.)

3. “My pupils can repeat sound arguments for cleanliness in
connection with eating but when they eat you would think
they had never heard of cleanliness. I'd like to change
that”  (4th Standard Teacher.)

The teacher who is doing experimentation and reaches the point
where he is concerned with problem diagnosis must often seek more
evidence. Frequently, a particular diagnosis is a conjecture. Before
an experiment is undertaken to eliminate or reduce the influence of
some conjectured reason for an undesirable situation the conjecture
must be tested by getting-evidence. What evidence would you want
in order to determine whether or not the following statements about
reasons for a classroom problem are true ?

1. My pupils are afraid of mathematics. That is why they do
poorly.  (6th Standard Teacher.)

2. The class is so large that the pupils in the rear cannot see
the demonstrations. (11th Standard Chemistry teacher.)

3. There is almost no interest in kitchen gardening because

the children all come from urban homes. - (bth Standard
teacher in a Basic school.) )
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We have said before but we repeat: If the problem is poorly
diagnosed, if the real reasons for iis existence are not discovered,
whatever is done to remedy the situation will be successful only by
chance. One of the great limitations of teachers who have not learned
to base their judgments on evidence is the dogmatic statements they
make about the reasons for unsatisfactory school situations.

Almost without exception classtoom experimentation involves
getting evidence before and after some change in teaching methods
or materials. It is on the basis of a comparison of evidence obtained
at these two times that the teacher concludes whether or not the new
methods or materials he tried in his experiment have been successful.
In most cases the same procedures and tools that were used to get
evidence or facts to define the scope of the problem initially can be
used again after the experiment is completed. Devising instruments
for getting evidence calls for a great amount of teacher ingenuity. For
this reason we are devoting the next three chapters to a discussion
of what can be done to get better evidence about academic achieve-
ment, about attitudes, and about overt behaviour.

What are the Criteria of Good Evidence ?

Evidence is good or bad to the degree that it can be effectively
used for the patticular purpose for which it is sought. For example,
2 person comes into a cottage and is asked “Is it very warm outside ?”
His response is, “No, not very warm.” What he is doing, is reporting
his judgment based upon the evidence of his senses of the outdoor
temperature. 'This evidence is very approximate. It is not in quanti-
tative form and is casual. Despite these inadequacies, the simple
response often fulfils the purpose for which it was sought. When
this happens, criticisms of the quality of the evidence are usually
irrelevant.

Another question about the outside temperature might need to

be answered by reporting more refined evidence. A farmer might say,

.for _example, “I'd hate to have those seedlings freeze. How cold did
it get last night ?”” If some one were to say “Quite cold,” this evidence

would not help the farmer. If the answer was: ‘“‘The coldest was

4 degrees above zero centigrade”, his problem would be taken care of.

In other words the evidence in the form reported made it possible

for the farmer to reach a conclusion about the freezing of his seedling.

The remainder of this chapter discusses the characteristics of evi-
dence or of facts or data which are generally considered to make them

more useful.
Qualification : The development of all languages has resulted in
many words used to convey ideas about quantity. For example :
The Ganges flows slowly.
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The Jet aeroplane came down on the landing strip slowly.
The bed was very soft. ’

Gold is a very soft metal.

His fever was high.

‘The boy made a rather low mark in arithmetic.

Few primary teachers have professional training.

Each of the underlined words is intended to give an approximate
notion of quantity. The meaning of the quantity word must be inter-
preted in relation to its context. To understand what is said about
the speed of flow of the Ganges requires some general idea about the
speed of flow of rivers in general and the Ganges in particular. The
word “slowly” implies quite different actual rates of movement when
used in reference to the Ganges or to an aeroplane coming in to land.
Similarly the words “very soft” imply quite different quantities of
“softness” when applied to a bed or to gold.

Before reading any further, try to render each of the above state-
ments of approximate quantities in more exact quantitative form.
After you have done so, but not before, turn this page upside down
and read how the authors would do it. i
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There can be little if any useful experimentation by teachers unless
the situation that dissatisfies them and which leads to experimentation
can be described in quantitative units of some sort. If this is not
done dependable inferences about the success or failure of the experi-
ment are not possible.

Reliability : A question that is almost ahways asked about evidence
or data or observations is: “Are they reliable ?” The term has an
especial meaning to research specialists but the more popular interpre-
tation of “reliable” is not far from the more technical meaning. Evi-
dence is reliable if it is accurate. A measurement is reliable if two
oT more people doing the measuring would get approximately the
e results.  For example, using a ruler to measure the height of a
school boy would result in a quite reliable measure of his height.
Several different people measuring the height of the same boy would
Eic(:n?,m;)“ exactly the same number of inches. Measuring the dimen-

in dica‘:ioa YO{O{I\ with steel tape measure would yield a more reliable
M of its width angd length than “pacing it off.”
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Educational evidence or data resulting from measurement can be
of all degrees of reliability. Axarefully standardized test of arithmetic
problem solving ability would be highly reliable. It would yield the
same score for a particular pupil or group of pupils no matter who
gave the test. The mark or score given to a pupil by a paper marker
.on the basis of his answer to this question would be quite unreliable :
“Discuss the most significant events leading up to the founding of the
Congress Party.” The proof of this unreliability would be the varia-
tion in the marks given to this boy’s-answer to the question if several
teachers were to mark the same paper.

The unreliability of the scores given by paper markers to students’
essay examination papers rarely comes to light. The reason is that,
.except in very rare cases, the paper is marked by only one person. The
reliability of this single score is assumed.

Which member of the following pairs of evidence getting proce-
dures is, in your judgment, apt to result in more reliable evidence ?

Why?

Measuring the width and length Measuring the length and width
of a Toom with a ruler. of a room with a yardstick.
Measuring intelligence with a Measuring intelligence by using

standardized test. teachers’ judgments of pupils’
intelligence.

Measuring spelling ability with Measuring spelling ability with

a list of 30 words. . a list of 60 words. .

If evidence is greatly lacking in reliability, the decisions and con-
clusions based upon it are bound to be poor ones. There are several
ways to find out how reliable evidence is. One of the most often
used is to have another person repeat the observations or render
the same judgments. For example, let us assume that an experiment is
undertaken to improve the cleanliness of pupils and cleanliness is
“measured” by teachers’ judgments. One hundred and forty boys are
involved. Each boy is to be rated A, B, C, D or E in cleanliness and
each of these letter ratings is carefully defined. Basing your judgment
on the table below would you say the ratings are satisfactorily reliable ?

“Why ?

Category Boys put in Respective No. of Same boys Approximate
of clean- Categories by 1st put in Categories by * peroent put in
liness teacher 2nd, teacher same category
by two teachers
Percent
A . .e 12 10 85%
B . .. 30 28 92%
[o] .. .. 36 33 94%
D . 47 42 89%
E . 15 13 7%

Total .. o 140 .
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Our judgment would be that the ratings by the first teacher are
quite reliable or accurate. The reasonds that a second teacher making
independent ratings of the cleanliness of the same children, agreed in
about 90 per cent of the cases. This agreement is sufficiently close to
give considerable confidence in the accuracy or reliability of the ratings.

Validity : Most research specialists in education feel that the vali-
dity of evidence or data is of basic importance. Evidence, or education
al measurements, or test scores, or ratings, or judgments are valid to
the degree they describe what it is claimed they describe. For example,
if a teacher’s judgment of a child’s intelligence is also, in part, a
judgment of his language ability or disciplinary  behaviour
m school, the judgment lacks validity. If a pupil’s mark on an
examination intended to measure his knowledge of Indian history
is influenced by the quality of his penmanship, the mark
is lacking in validity. If a pupil copies from his neighbour on a
spelling test his mark on the test is invalid because it is influenced
by the spelling ability of the boy's neighbour. When we want to
describe or try to determine the degree to which a particular assess-
ment, whatever its nature, is valid, we generally compare the assess-
ments with some known and accepted criteria. 1If, for example, a
test is developed to measure honesty, its validity is the degree to which

a pupil’s score in the test is indicative of his actual honesty in real life
situations.

Conclusions .

In concluding this chapter on evidence and its importance we
wish to repcat some points that have been ‘made. The fact that
teaching is a practical activity, and that its success depends upon the
quality of the teacher’s decisions means inevitably that the decisions
to be sound must be based upon good evidence. Getting evidence is
a critical aspect of ail educational research. But the evidence must
be good evidence. It must be quantitative and as reliable and valid
as possible. When teachers have had some experience in classroom

experimentation they start paying explicit attention to the reliability
and validity of their evidence., -

We want to repeat, too, that there is much truth in Thorndike’s
statement that whatever exists, exists in some amount; and that what-
ever exists in amount can be measured. At any particular time a
teacher conducting an experiment may be quite dissatisfied with the
quality of the evidence on which his conclusions are based. If he is
a good scientist, however, he knows that it is always possible to get
better evidence in the future,—better evidence than that was used in
the past. '



Cuarrer VIII
HOW TO GET EVIDENCE ON ACADEMIC ACHIEVEMENT ?

Many teachers experiment to improve their teaching of subject
matter content. They want to do a better job of teaching science or
history of literature or language. This is true of teachers at all levels
and in all subjects, There are, of course, many reasons for teachers
wanting to improve this kind of instruction. One of them is the nature
of the external examinations. Another reason is that the great majority
of syllabuses place major emphasis on subject matter content. Some
teachers seem to think that all they are supposed to do is to see to it
that their pupils learn subject matter.

The evidence teachers use to find out whether or not they have
taught the subject matter content they have been trying to teach is
quite often lacking in reliability. One reason for this is that the
“tests used are of the essay or discussion type. It is very difficult to
mark such test papers accurately or reliably (See Chapter VII, p.
52—54). Six different teachers marking the same paper would give it
quite different marks. This has been demonstrated again and again.
The reader has already learned that it is impossible, especially when
experimenting, to draw sound inferences or develop dependable con-
clusions on the basis of unreliable evidence.

In this chapter we emphasize ways of getting evidence about acade-
mic achievernent that are relatively objective. We first analyze what-
is generally called “academic¢ achievement” into its several elements.
We then illustrate in the case of each kind of academic achievement,
better ways of getting evidence that will describe the amount that
students have learned.

What Does Teaching Subject-Matter Mean?

The teachers of what have come to be called the “content subjects™
attempt to achieve three somewhat different kingds of objectives.
These objectives are related to the findings of psychologists regarding
“Jevels of learning”. One level is represented by habits. A habit is
a response, verbal or otherwise. that follows almost immediately after
the stimulus with which it has been associated. This level, so far as
content subjects are concerned, is best described by what students
do when they memorize. Subject-matter that has been memorized
can be reproduced, without much thought or reflection, wher} the
proper stimulus is presented. For example, a teacher of Indian history
asks the question, “What was the year in which Indja got her free-
dom ?” He expects an immediate answer 18477, If this fact has been
memorized, the pupils answer the question without hesitation. They
do not need to “figure anything out” in order to respond. Similarly,
a pupil learns to spell many words almost automatically when there
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is need to do so. Most pupils by the time they have finished the
Standard V have memorized the multiplication table up through
20x20,

A second level of learning of subject matter, and a somewhat
higher level, results in understanding. By higher we mean that more
complex mental processes are involved. A pupil can, of course, memo-
rize subject matter without understanding it. This goes on in many
schools continuously. Children “commit to memory”’ long passages
from their text-books or their teachers’ lectures but are unable to
explain the meaning of what they have memorized. They have little
understanding of it.

When something s understood, pupils can answer questions about
it. They can interpret it. They can paraphrase it. They can pick
out the central idea. They can make wise inferences from what they
have learned. A high school pupil, for example, indicates some under-
standing of the relationship between population increase in India

..and increase in the production of foodstuffs for the past 10 years when
he says, “The production of food grains has increased at a rate of
about 3% a year, but this is not enough. Many of our people now
are not adequately fed, and the increase in population is approximate-
1y 2% ayear.” Of course, these two sentences could have been memo-
rized without understanding them but one or two questions would
quickly indicate whether or not this was the case.

_ A third kind of purpose that the best teachers of the content sub-
jects try to achieve is to enable their students to use their understand-
ing of history, chemistry, physics, biology, agriculture, or whatnot,
as they try to understand or solve problems that they have not met
before. This is believed by many thoughtful educationists to be the
ultimate purposc of formal education. It is to equip people with
knowledge to be used. The only real justification for knowlédge is
to enable people to ope with the political and economic and personal
problems with: which- they must deal.

A great deal gf research has been conducted of the extent to
which pupils remember the facts, or the understandings, or the infor-
mation they have used to solve problems. This research indicates that
whenever pupils learn information so that they can use it in coping
with a problem they remember what they have learned for a longer
time. Examinations given to pupils 12 to 24 months after they have
finished studying certain subject matter content indicate that the
memorized facts disappear first. *The general ideas that result from
understanding last longer. The principles and information pupils
have learned to use in solving problems last longest.

As we already have implied there is much reason to believe that
in many schools the greatest emphasis in teaching is on the first, or
fowest level of learning. Here teachers spend a great amount of time
getting boys and girls to memorize facts, names, dates, principles, and
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similar items of information so that they can give the right answer
immediately to the teachers’ questions. In most schools less time is
devoted to increasing the pupils’ command of knowledge that they
genuinely understand and can interpret. A minimum of time too
often is spent in trying to help boys and girls find out how to use the
subject matter they have learned in order to solve important prob-

fems.

Getting evidence of the degree to which pupils have acquired
factual information or understanding or the ability to apply what
they know is always made easier when teachers are able to define quite
exactly what they mean in cach instance. If a teacher, for example,
means by teaching factual information that his pupils should be able
to anwer appropriate questions requiring the” facts immediately, this
gives him a good idea as to the kind of test questions to use to get
evidence of the success of his teaching. If he defines understanding
as meaning to paraphrase, to pick out the central idea, to explain, or
to make correct inferences, each of these definitions helps him in the
construction of items to get evidence on the degree to which his pupils

can do these things.

Getting Evidence about Knowledge of Facts

Teachers who are conducting research or experimenting to im-
prove their ability to teach facts or other memorized information
find that getting rather reliable evidence of the results of such teaching
is not too difficult. Whether or not a pupil has learned facts or infor- -
mation of a factual nature can be measured in either of two ways. One
way is to find out whether or not he can recognize correct facts,—that

" is, facts that should be given in response to specific questions. An
illustration of recognizing the correct fact would be a pupil’s under-
lining of the 3rd choice in the following multiple choice question :

Underline the name of India’s present Minister of Defence :

1. Desai
2. Ramanujan
3. Menon
4. Shastri

The pupil may not have been able to recall the name Menon
but he could recognize it as correct. :

The second general method of getting evidence as to whether or
not pupils have acquired "knowledge in the sense of _remembering
facts, names, principles or other items of information is to find out
whether or not they can recall them. A question similar to the above
that requires recall might be worded as follows : “Who is the present
Minister of Defence in India ?”

LINIBE/62--5
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Sometimes recognition is important. Sometimes recall is import-
ant. Research studies indicate that there is a clbse relationship (high
coeflicient of correlation—see Chapter XI) between the ability to
vecognize facts and the ability to recall them. Measurement of
recognition is often easier than measurement of recall and given the
close relationship between the two, recognition tests might be pre-
ferred.

One of the commonly used “objective” methods of getting evi-
dence about a pupil’s ability to recognize rather than recall informa-
tion is the true-false or yes-no question. The word “objective” used
in this sense means a test question the response to which would
generally be agreed on by a group of teachers as either correct or
wrong. An illustration of the truefalse type of objective questiomn
is given below :

To the left of each of the numbered items write the letter T if
You think the statement is true or the letter F if you think the state-
ment is false :

L. Rust results from iron combining with oxygen.

2. Adding sodium hydroxide to hydrochloric acid produces.
ordinary table salt.

3. A BUNSEN burner is used to make coke.
4. Yellow flame is usually hotter than blue flame.

Formulating truefalse or yes-no questions that provide good evi-
dence of achievement requires care. It has been said that objective
questions require much time and skill to formulate but little time or
skill to mark. Essay questions require less time to formulate but a
great deal of time to mark.

‘There are certain general rules that a teacher should try to observe
when preparing items of the truefalse variety. Some of these rules
are given below :

1. Unless the purpose in testing is to find out whether or
not pupils can understand complex language, the wording
of the true-false items should be straight-forward and
simple. For example:

Poor: The protagonists of atomic bomb explosions for
testing purposes are generally militaristic,

Better : People who favour atomic bomb explosions for
testing purposes tend to be warlike.

N

. Verbatim statements should not be taken from text-books,
or lectures and used as true-false items. This practice is
bad because it encourages boys and girls to memorize the
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text or to memorize the lecture without trying to under-
stand.

- Trick questions are to be avoided. Questions that are
tricky are more apt to provide evidence about the pupiis’
suspiciousness or his intelligence than about his know-
ledge of subject-matter. For examples of true-false items:

Poor: India won her freedom in the 47th year of the 19th
century.

Better : India achieved freedom in the year 1947.

The poor illustration would represent a trick item for
many students because they are quite apt to confuse the
expression ‘‘19th century” with years numbered from 1900
on. If the purpose of the item were to measure the abi-
lity of the students to differentiate between these two
expressions it would not be a trick item. It would, how-
ever, be a “double barrelled” item (see 6 below).

. Statements should be clear and unambiguous. The most
common criticisms made of true-false or yes-no test items
is that they lack clarity and unity. This leads to long and
generally fruitless arguments as to whether T or F is the
correct response. For example :

Poor: People in India favour old age pensions.

Better: A large majority of the Congress Party favoun
giving pensions to disabled persons who are unable to
work and are over 60 years of age.

The first item is so vague that it could be responded to
with a T or a F. The word “people” is undefined, “old
age” is very ambiguous. The second illustration is clearer.

. “Specific determiners’ should be avoided. ‘Specific deter-
miners” are words like never, always, fnvariably, usually,
sometimes, etc. The extreme words almost always appear
in a true-false item when the correct answer is false. The
more moderate words like usually or sometimes, appear

. in statements that are generally true. Pupils soon pick
up these “cues” and are able to answer correctly without
“knowing” the information.

. Avoid the use of double barretled items. These are items

that include more than one idea. This practice is especial-
ly to be avoided if one of the ideas in the true-false item is -

correct. For example :
Poor : Gold is not the heaviest metal but it is the most
precious.
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Better : Make two items:

(a) Gold is the heaviest metal.
(b) Goid is the most precious metal.

The poor illustration is partly true and partly false. This is

confusing. In the better illustration, both items are clearly
false. :

The “multiple choice” kind of objective test item is probably
familiar to many teachers. An illustration might be :

“Place a tick mark (/) before the one correct choice,~the one
that makes a true sentence :

When equal parts of yellow and blue are combined the result-
ing colour is:

() L brown

() 2. green
() 3. orange

() 4. purple

This type is really four truefalse items with the same introductory
phrase. A pupil must, in effect, read the introduction four times,
once with each of the four possible choices, and decide which state-

ments are true and which false. In this case “green” is the correct
choice. .

Another kind of test question that makes it possible to get rather
objective evidence about the factual information pupils can recognize
rather than recall is known as the “matching item.” In general, these

" items include two columns. One of them, for example, might be a
<olumn of names of famous men, the other, a column of events or
acuvities with which those individual men have been associated.
The pupil is to indicate which name goes with which event or activity.

An illustration of the matching items is given in Chapter IV on
page 24. Turn back and re-examine this question.

Is there factual information you are teaching that would lend

itself to the “matching” item when you want evidence about your
pupils’ learning? Matching item has one advantage over true-false

in that here it is more difficult to guess the correct answer. To make
guessing harder one column

usually will have more items in it than
the other.

- When a teacher experiments to improve his methods of teaching
factual information,

: he may want to get evidence of the ability of his
Pupils to recall rather than recognize what they have learned. While
as we have said, the relationship between the ability to recognize and
the ability to recall is close, recall is harder. This means that on a
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100 item recall test pupils would get lower ‘scores than on a 100 item
recognition test covering the same information.

Two common types of objective items are used to measure recall.
One is the short answer test, with which most teachers are familiar.
The other is the completion test. . Illustrations of rather objective
short answer items are given below :

1. Name the major bodies of water that wash the shores of
India.

2. What mountains separite India from China?

3. Name the capital cities of these Indian States: Assam,
Bihar, Gujarat, Kerala, Madhya Pradesh, Uttar Pradesh,
Punjab.

The second kind of item that can be used to measure the recall
of factual information is called the “‘completion” test. This is a
sentence with certain critical words omitted which the pupils must
supply. Illustrations are given below :

1. A high bodily —————— means fever. ~(temperature)

2. Blood is pumped through the arteries and -
by the ————. (veins; heart)

3. The —————— gland does for the body what the draft
does for a stove. (thyroid)

4. The cerebrum is protected from damage by the
(skull)

. Many of the general principles that were given in connection with
the discussion of true-false questions are helpful in constructing better

completion items.

Economical Ways of Getting Evidence about Memorized
Information

It is, of course, possible for teachers to dictate true-false or yes-no
items and have pupils write on their slates or on a small strip of paper
the answers. If the teacher is concerned because students may not
give original answers but those of their neighbours he can divide his
class into A and B rows and have all A rows answer one half of the
questions and all B rows the other half. A matching question can
be put on the chalkboard and all the pupils need to do is write on
their slates or on a small piece of paper the proper sequence of the
matched items.

. One advantage in “short answer” items is that they can be dictated

and the pupils need write on their slates or on slips of papers only
the number of the question and what they consider to be the correct

response.
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Getting Evidence on Understanding

It is, of course, exceedingly important for pupils to understand the
subject-matter they are learning. Every good teacher would admit this
but the sad fact remains that in many classes the teachers appear to be
satisfied if pupils are able to repeat, at the proper time, information
they have committed to memory. Understanding subject-matter may
have the following among other, meanings :

L. Pupils can reword what they have learned. They can
paraphrase it. ‘They can state it in their own words.

2. Pupils can pick out from what they have read or heard
the central ideas.

3. Pupils can make intelligent inferences from information
they have learned.

4. Pupils can answer questions about the meaning of what
they have learned.

Some teachers may want to experiment in order to improve their
pupils’ understanding of oral speech. We do too little to train pupils
better to understand what is said to them in lectures or other ways
of presenting information orally. In order to get evidence on his
pupils’ understanding of speech a teacher, for example, might read
this paragraph from a textbook : .

“Most of the people of India live in villages. Villages are here
defined as habitations that include less than 5000 people. If the
diet and health and happiness of Indians are to be improved,
changes must be brought about in the way villagers live, the food
they eat, the water they drink, the crops they raise, the way they

market their surplus grains, the way they spend and save their
money."”

After reading this paragraph, the teacher would say to his pupils,
“Which of the following four ideas is the main idea in the paragraph ?
Write the number of the most important idea on your slate”” He
would then read slowly :

1. Most Indians live in villages.

2. Villages are places where fewer than 5000 people live.

3. The conditions in rural India are worse than in urban
India.

4. Changing village life is very important if India is to be
improved, :

After he had finished reading these alternatives the pupils would
write down on their slates or on a slip of paper either 1, 2, 3 or A

¢ same procedures could be used for say fifteen or twenty para-
graphs. Each pupil’s slate or strip of paper with numbers on it would
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then be collected and the number of correct “main ideas” recorded.
Some pupils in a class would make few if any mistakes. Others would
be unable to identify .the main idea very often.

If each of the pupils has a text book the teacher can in a similar
way get evidence on the degree to which his pupils understand what
they have read. He can, for example, have them read at their places
certain paragraphs from the textbook. After each paragraph has-been
finished the teacher can read out a few true-false or other kinds of
objective questions to measure their understanding. The pupils can
write down the number of the teacher’s question followed by a T
for true or F for false.

If the school has some audio-visual equipment it is possible to use
an epidiascope or a 35 Mm. projector to put on a screen before all
children some materials to be read followed by questions in order to
get evidence as to whether or not they understand.

The reader will note that these illustrations are intended to put
-a minimum premium upon the ability of pupils to remember infor-
mation and emphasis on their ability to interpret or understand what
thcg have learned. Figuring out creative ways to get evidence on the
understanding of subject-matter makes a great appeal to some teachers.
Doing this not only makes it possible to conduct some interest-,
ing experiments on ways and means of improving teaching for under-
standing, but it has also an additional value, that pupils are-almost
always intrigned and motivated by opportunities to show how much
they have understood.

Evidence on the Ability to Use Subject-Matter

Probably the most important lessons teachers can teach, in connec-
tion with the conventional subject-matter fields, results in their pupils
being able to use what they have learned in dealing with problems’
they have not met before. Just as the memorization of factual infor-
mation does not mean that a pupil understands what he memorizes, 50
does the understanding of information give no assurance that it will
or can be used in dealing with a practical problem. One of the
authors knows a college graduate who studied science including
physics and electricity. He seemed to understand a great deal about
electric current and magnetism but he was completely baffled by the

request to fix a broken door bell.

An illustration of an ingenious teacher’s attempts to get evidence
on the ability of his pupils to use information in solving a problem
is the following case involving a teacher of agriculture. He knew
that his pupils, both from instruction and their general experience,
knew these facts :

1. The wind in their vicinity almost always blew from the

squth.



64

2, All improved roads in the area were of crushed limestone.

3. Bullock carts and trucks using the road created a great
. deal of yock dust. -

4. The soil in the vicinity was rather sour because of poor
drainage and other factors.
5. Hay grown in the area does best in sweet soil,
The teacher wanted to know whether or not the pupils could put

these and other facts together in order to solve a problem. Conse-
. quently, he put this rough sketch on the board.

He then made this oral explanation of the drawing. The road was
an improved road in the vicinity of the pupils’ homes, It runs east
and west. The hay on the south side of the road is quite short and
on the north side of the road it was more healthy and vigorous and
tall. It became less healthy and vigorous and tall the further it got

from the road. He then asked “How would you explain this condition
of the hay ?”

Many of the pupils were completely puzzled. They could not
put together and use facts that they konew in order to solve the prob-
lem. A few of the pupils, after some time were able to say something
like this: “If the road runs east and west that means that the wind
blows across it from the south. This blows the dust on the ground
on the north side of the road. The Further the distance from the
road, the lighter-the dusting. Because the road is made of crushed
limestone much of the dirt is limestone dust. The soil is sour or acidic
and the limestone sweetens it but the sweetening is decreased as the
distance from the road increases. The hay does best in sweet soil, con-
.sequently, it should be highest near the road on the north side and
would get shorter as the distance from the road increased.”
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Because of the importance in many kinds of classroom experiments
of getting evidence on the ability of pupils to use information in the
solution of a problem, teachers who want to improve this kind of
teaching deserve a great deal of encouragement. Getting evidence on
the ability to use information, however, is not easy. We are giving
below some illustrations of rather ingenious attempts to measure this

ability :

1. A teacher produces 10 maps each of increasing complexity.
Each map, if properly read, would take a pupil to a certain
place where he would write his initials to show he had
been there. These maps were given to the boys and girls
one at a time in order to get evidence as to whether or
not they had learned enough about reading maps to be
able to use a map to get some place.

2. A teacher passes round the class ten hanks of yarn of
different counts and asks each pupil t0 ascertain the count
of each hank as well as its strength. He thus ensures that
the pupils can use the arithmetic involved in testing the
quality of yarn. :

3. A teacher decides to start a cooperative Store for a class
who is taught accounting procedure. The items are listed,
prices ascertained and sales-price determined—all this is
done by the pupils. A ledger is devised wherein accounts
are maintained by the pupils in turn. The class teacher
thus ensures that through the project the class is enabled
to use in actual situation what they have learnt and the
actual day-to-day performance of the pupils will be the
test of the degree to which they have understood the

accounting procedure.

The teacher who is experimenting and is trying to get evidence
before and after the experiment to measure its effects so far as learning

or understanding or using information is concerned should keep in

mind one important fact. The Jonger the test used to get the evidence
the more reliable it is. A truefalse test or completion or problem
solving test of 50 items gives more reliable evidence of what has been
learned in a certain field than would a test of 20 similar items.
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WHAT ARE ATTITUDES AND HOW CAN THEY BE
MEASURED ?

Teachers in all kinds of schools and at every grade level are inter-
ested in improving their pupils’ attitudes. Many of the most serious
classroom problems are the results of undesirable pupil attitudes.
Conscientious teachers often want to experiment to bring about
improvement in their pupils’ attitudes towards :

1. Punctuality in submitting homework assignments;
. Regularity in school attendance;
. Personal cleanliness;

wo B

. Neatness in written work;

. Telling the truth under all circumstances;
. Working with their hands:

. Other communal groups in the class;

8. Other national groups.

3 O O

This chapter is written to help teachers whose research or experi-
‘mentation is undertaken to improve attitudes. Improving attitudes is,
of course, one aspect of character training. We first define what we
mean when we use words like attitude and values. We then describe
some rather simple ways to measure attitudes. Finally, we comment
on a few of the factors which, according to psychologists, influence
the development of attitudes and values.

‘What is an Attitude ?

An attitude is a tendency or disposition to react positively or nega-
tively towards something. The ‘something’ to which the attitude is
attached is its referent. The referent may be :

1. A person: “He had a very antagonistic attitude towards
his teacher.”

2. A group : “His feelings about his classmates were generally
warm and friendly.”

3. Something material : “He worshipped money.”
4. Ideas: “‘He liked history the best.”

5. A practice : “He argued day and night for compulsory and
free education.”

6. An institution :

s “His suspicions of universities were always
with him.”
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Fach of these illustrations reveals two things: (1) the relerent
of the attitude,—a teacher, classmates, money, history, compulsory and
free education, universities, and (2) whether the attitude was positive
or negative, favorable or unfavorable, sympathetic or antagonistic.
This latter can be called the attitude’s “valence”, a word borrowed
from physical science. Each attitude has a positive (4-) or negative
(—) valence in relation to its referent. If the valence of an attitude
is positive a person wants to support the referent, be in its presence,
defend it, admire it, or be well thought of by it, should it be a person.
If the valence is negative, his desires are just the opposite. *

Not only do attitudes have valence, not only are they indicative
of positive or negative behaviour towards a referent, but they also exist
in various degrees of strength. One boy may be mildly interested in
education, another quite interested, and a third thinks of little else.
In each case the valence of the attitude towards education would
be positive, but the effort and sacrifice the three boys would put
forth to get more education would vary appreciably.

Human beings are continuously forming positive or negative

" attitudes towards the persons, groups, ideas, practices, or material
objects which come within their field of experience. Man is often
said to be “an inveterate evaluator.” Our reactions are rarely strictly
neutral or indifferent. We tend to like or dislike almost everything
we come in contact with. We are either attracted or repelled, in

greatey or lesser degree.

What is a Value ?—An Aversion ?

A person’s values are the referents towards which he has developed
positive attitudes. This means that values are as various in their
nature as are referents. We can value a person, a group of people,
an idea, a material thing, an institution, or a practice. A pupil who
has a positive attitude towards his teacher, values his teacher. He
likes to be with his teacher and wants his respect. A pupil whose
attitude towards Gaod, and all that word means to him, is very favour-
able, has God as one of his values. He reveres his conception of God

and is positively influenced by it

An aversion is the opposite of a value. An aversion is a referent
towards which a person has developed a negative or antagonistic
attitude. This means that aversions can be as varied in nature as
values. A pupil may regard manual work as an aversion. This means
his attitude towards manual work is negative. He avoids manual work
when he can. He dislikes it. If a pupil’s attitude towards arithmetic
is negative, arithmetic is an aversion. Thc} pupil dis]ikeg df)ing
problems. He avoids arithmetic and everything connected with it as

often as he can.
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Sometimes one must choose among values, among referents towards
which positive attitudes have been formed but which are incompati-
ble. A schoo!l boy may have both a favourable attitude towards doing.
his homework and towards playing in the afternoon with his school-
mates and going to bed -early because he is tired. Whether he chooses
to study or to play depends upon the relative strength of his positive
attitudes towards these two veferents. If on a particular afternoon the
favourable attitude towards playing is stronger he will play, if he can.
He may be sorry later.

In the course of time the attitude towards a particular referent may
change. Sometimes the change is quite rapid. After fasting for
three days the favourable attitude towards food is very strong. Once
food is eaten and the appetite satisfied the strength of the attitude is
less. It may even change its valence temporarily. What was once
a value becomes an aversion. Other attitudes change, if at all, very

slowly. Most people maintain strong favourable attitudes towards-
their own families for a life time.

In thinking about attitudes it is sometimes helpful to use a dia-
gram that is called a ‘'value-aversion continuum.” On the continuum,.
or scale, referents can be placed so as to indicate both their valence
and their strength. Such a continuum is reproduced below to des-

cribe some of the values and aversions of an imaginary twelve year
old boy:

Extreme - Valence Almost Valence Extreme
Antagonism, () Neutral R CS) Sympathy,
Negative Positive
attitude attituda
A A A A A A A
Meat Spelling 10 years School Mangoes Older Father
cating old teacher bro-
sister ther

This continuum is by no means complete, of course. This boy has
positive or negative attitudes towards many referents other than those
named on the scale. The ones appearing here, however, indicate
that the boy has a very strong favourable attitude towards his father.
He admires him. He 1s influenced by what his father says and wants.
Should there be a conflict between what he might do to please his
father or his older brother, this would trouble him because he has a
strong {avourable attitude towards both. Each of the two is an impor-

tant value to him. In the case of conflict, however, he would probably
choose to please his father.

The scale also indicates that spelling is an aversion to this boy.

He dislikes it.. He has a very strong negative attitude towards “‘meat
eating.” :

—~

How can Attitudes be measured ?

The value-aversion continuum

. ives a suggestion about measurin,
attitudes, w g &8 g

hich always means measuring the valence and strength of
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-an attitude towards a particular referent. Sometimes we say of a pupil
“He has fine attitudes.” What we mean is that his attitudes towards
-certain referents generally considered desirable are positive and
strong.

The best indication of a person’s attitude towards a referent is
what he does, his behaviour in relation to the referent. One can infer
that a pupil’s attitude towards punctuality is favourable if he is punc-
-tual. If he is usually punctual the positive attitude is fairly strong.
Af he is almost always punctual the positive attitude is very strong.
It would probably not be desirable for him always to be punctual
‘because being punctual sometimes requires a sacrifice of other values
that are more important. Visiting a dying relative would be an
«<xample.

I3

Observing what pupils do is the way most teachers learn about
#heir attitudes towards various referents. This method of getting
-evidence about attitudes, however, is fraught with difficulties. One
s that the pupil may know what referents his teacher wants him to
~value. So, in the teacher’s presence, or when he thinks the teacher is
‘watching, he behaves as if he too valued these referents. In the
steacher’s presence, for example, he criticizes other boys who are not
-neat. He “pretends” to have a positive attitude towards the referent
~‘cleanliness”. When the teacher is not around he makes fun of boys
who are clean. His behaviour in the teacher’s presence and under
these circumstances is not indicative of his real attitude towards
being neat and clean.

Another difficulty a teacher faces when he infers a pupil’s attitude
stowards a referent from his behaviour is that what the teacher sees may
-not be a good sample of all the instances when his attitude is revealed.
For example, a teacher may see a boy hit his brother. The teacher
might conclude that the boy’s attitude towards his brother is strongly
-antagonistic. Actually, 90% of the boy’s behaviour in relation to his
‘brother might be friendly. What the teacher observed was a mislead-
_ing instance or sample of his behaviour.

Many classroom teachers have done research in order to improve
their pupils’ attitudes. Changing attitudes is not easy and this is
probably a good thing. It would not be desirable if our values and
Laversions could be too easily changed by anyone who wanted to do so.
If this were the case, we would be blown down by every wind of doc-
-trine that came along and when we got up we would be facing in a
new direction. People whose attitudes are changed too easily are
_often victims of propaganda. They are unpredictable and whimsical.

Some of the attitudes pupils have, however, clearly need changing.
Even though doing so may be hard, teachers usually try. No teacher
can know whether or not his efforts have been successful unless he
-gets some measure of the valence and strength of the attitude towards
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its referent before and after his experiment intended to change the
attitude. There are a number of ways to measure attitudes. Some
of them are quite difficult and require specialized training that few
teachers have had. Some are rather simple.

A Simple Attitude Scale

Probably the simplest “measurement” of an attitude results from
requesting a pupil to put a tick mark on a scale to describe his own
atutude towards some particular referent. For example, the teacher
might put a scale on the blackboard and say to the pupils :

“Boys and girls have different attitudes towards getting to school
on time (the referent in this case). Some of them try very hard
to come before the last bell rings. They would miss their breakfast
and run all the way from home rather than be late. Other pupils
would go to some trouble to be on time but they would never give
up breakfast. Still other pupils don’t care a bit whether they are on
time or not. I've put a scale on the board that you can use to des-
cribe your own personal attitude towards being at school on time.
Look at the scale. (At this point the teacher would refer to the scale
he had drawn on the blackboard which would have this general
appearance) :

Scale to Measure Attitude towards Reaching School on Time

Do not care at Sometimes I care, Try very hard
all about being sometimes I don’t to be on time every
on time day
1 2 3 4 5 6 7 8 9 i

I want each of you to think where you are on this scale. If you
don’t care at all whether you're on time or not, you would be at 1
or 2. If you only rarely take any trouble to be on time you might
be 3 or 4. (The teacher would go on giving the meaning of the
various numbers on the scale. Then he would continue) . FEach of
you will write on a small piece of paper a number to Tepresent your
own attitude towards coming to school on time. 1 will not ask you to
put your name on this paper so be as honest as you can be. Do it now.
(The teacher allows a little time, answers any questions, and then
continues with the directions.) Now draw a circle around the num-
ber that describes your attitude. Turn the paper over and write
down another number to represent the attitude of your best friend,
towards coming to school on time. I do not want his name, just a
number to describe his attitude. Put the number down and do not
draw a circle around it. (Teacher allows some time, answers any
questions, then collects papers.)

When this quite simple method of measuring attitudes is used
the teacher has taken two precautions to increase the likelihood that
each pupil honestly reports his attitude. First he made it clear that
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he did not want names. He was only interested in the class average.
This would make it easier for pupils having “bad” attitudes towards
promptness to report them. :

The second precaution was asking each pupil to report the attitude
of his best friend without naming him. To report a “bad” attitude
* for an unnamed friend would be easier than to report a similar atti-
tude for oneself. After all of the papers are handed in, the teacher
might compute the average (See Chapter XIy. What would you
conclude from these averages?

Average scale value for each pupil’s own attitude 88
Average scale value for friend’s attitude 63

The discrepancy between these averages probably measuies the
pressure on each pupil, when reporting his own attitude, to make
‘it conform to what he believes are the expectations of teachers. His
report lacks validity. (See Chapter VII). In other words, it is not a
very good measure of his attitude towards promptness because it is
influenced by his desire to report what he thinks his teacher wants.

If a research minded teacher conducted an experiment to change
and improve the attitudes of his pupils towards coming to school on
time and measured attitudes “before” and “after’” with these results,
what would you conclude ? ' ,

Before After
Experiment Expetiment
Average scale value for
pupil’s own attitude 83 91
Average scale value for
63 85

friend’s attitude

An Attitude Inventory

There is a somewhat more complicated method of measuring ar
attitude which some teachers may prefer to use. This more compl-
cated method involves making an “attitude inventory.” We are des-

cribing below each step in the process :

1. The teacher identifies a referent in relation to which he
would like to change attitudes. For this illustration we
assume the referent is “refugees”. In his experiment the
teacher intends to make his small contribution to better
communal relations and understanding by trying to make
his 7th class pupils’ attitudes towards refugees more favour-
able.

9. To start making the “attitude towards refugees” inventory
the teacher asks each pupil to talk to some other people
about refugees and then write down four or five different
sentences these other people have used that indicate how
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they feel about refugees and their problems. The teacher
might give some examples to make the assignment clear :

{(a) The refugees aren’t any worse than other people.
. (b) You can’t trust anyone who is a refugee.

{c) After partition we get along fine in my town with
people who have come from Pakistan as refugees.

3. The teacher collects all of these statements from his pupils
and (a) edits them to improve the language and to make
each statement clear and short and centering on a single
.idea, and (b) arranges them in numbered sequence.

4. The teacher reads out, slowly, each statement giving its
number. The pupil writes the number on his slate and
after it a+ if he thinks the statement represents a favour-
able attitude towards refugees and a— if he thinks it repre-
sents an unfavourable attitude. The pupils do not indi-
cate their own attitudes. They just indicate whether or
not the statement is favourable or unfavourable to
refugees.

5. The teacher, after going clear through the list, goes back
and asks for a show of hands to find out how many of his
pupils reacted to each item with a - and how many with
a —. A statement is eliminated from the inventory unless
there is at least 759, agreement by the pupils that it is
either favourable () or unfavourable (—) to refugees.
The statements on which there is this percent of agree-
ment make up the “Attitude towards Refugee Inventory.”
If there are enough items or statements to put half of .
them, by chance, in Form A of the inventory and half in
Form B, so much the better. There should be about 80
items in each form.

‘When the time comes to use the Inventory to measure the pupils’
attitudes, in this illustration, towards refugees, the Inventory can
either be cyclostyled or the items can be read out serially by the
teacher. The pupils are asked to react to each statement as follows :

with a + if the staterment describes the pupil’s attitude;

with a ? if the pupil is not sure, or it represents his attitude
sometimes;

with a — if the statement does not represent his own personal
attitude.

Marking or scoring the pupils’ reaction is not difficult.” For all
statements that express a favourable attitude towards refugees a pupil’s
reaction of :

+ gives him 3 points
? gives him 2 points
— gives him 1 point
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The scoring of the statement expressing a negative attitude is just
the reverse. A mark against the statement of :

- gives 1 point
? gives 2 points
— gives 3 points

A pupil making a high score has a favourable attitude towards
refugees. If his score is low, his attitude is unfavourable. If there
are 30 items in the inventory the maximum possible score is  3x30

. or 90. The lowest score possible is 1 30 or 30.

Assume a teacher constructed this kind of inventory and measured
his pupils’ attitudes before and after trying to change them. If he
got these average scores what would you conclude?

average score before experiment 75.6
average score after experiment 76.3

The reader should bear in mind that refugee was used as a referent
only as an illustration. In actual practice an inventory could be con-
structed to measure attitude towards any referent. .

How do Attitudes Develop and Change?

The process of attitude development is a complex one and social
psychologists have written much about it. A point of view that has
been helpful to the authors explains most attitudes as resulting from
a process of association. For example, if a person already values a
particular referent, say a great leader like Nehru, whatever Nehru
seems to value will tend to take on value status for the person who
admires him. A baby’s mother is soon associated in the baby’s experi-
ence with satisfying his hunger and relieving his pain. These condi-
tions are valued so the mother, frequently associated with them, 1s
valued “by association.”

This book on research for teachers is no place to discuss at length
the best way to bring about changes in the attitudes of pupils. Try-
ing to do so by scolding and admonishing, however, is rarely successful.
A wiser thing to do is to try to find out something about the pupils’
existing value-aversion system and use it to teach him new values.
‘Whatever referent a teacher wants his pupils to develop a positive
attitude towards, to value, he will try to associate in the pupils’ mind,
with something they already value. Indiscipline in a school can often
be improved by first identifying the pupil leaders, who are the boys
and girls most valued by the other pupils, and concentrating om
changing their attitudes first.

LINIBE/62—6



CHAPTER X
GETTING EVIDENCE ABOUT BEHAVIOUR

This is the third and final chapter that has to do with getting
evidence. The reason evidence has been emphasized so much is that
it is absolutely essential for research and experimentation. A teacher
.cannot know what the effects of his teaching innovations or experi- -
ments have been without getting evidence as to whether or not they
have improved the learning of his pupils. Chapter VI had to do with
getting evidence and data on academic achievement. A separate sec-
tion in this chapter was devoted to measuring what has been memo-
rized, what has been understood and whether or not what has been
understood can actually be used in the solution of practical problems.
Chapter IX had to do with getting evidence on attitudes or values.
‘The nature of attitudes and values was briefly described but most of
the chapter had to do with measuring attitudes.

This chapter, as its title indicates, deals with getting evidence
about behaviour. We realize that, in a sense, the result of all education
15 some change in behaviour. We want, for example, to teach pupils
to spell words differently and this means changing their “spelling”
behaviour. When we teach history one of our aims is to have them
respond differently to questions dealing with historical facts and this,
to0, represents a change in their behaviour. In this chapter, however,
we are thinking of a somewhat different conception of behaviour. The
behaviour we are talking about is in larger units. The way we are
using the word “behaviour” will become clearer as we go along.

Many teachers experiment to try to discover better ways of influ-
encing the behaviour of the pupils in the sense in which we are using
the word. Many educationists insist that the influencing of overt
behaviour is the ultimate purpose of education. They say it is what
a man does that counts, not so much what he knows or believes.
Knowledge is to be valued only if it is used to achieve good ends.

Attitudes are important, primarily, because they indicate predisposi-
tions to behaviour,

In their experimentation to discover better ways to change be-
haviour, teacher may put to test a great variety of action hypotheses.
All of them represent ways and means of teaching pupils as efficiently
as possible to do some thing differently. Teachers experiment with
different methods and materials to make pupils more friendly, to
improve their punctuality, to develop in them cooperative behaviour

to make pupils behave more democratically, to bring about better
work habits, and to improve craft skills.

‘There are four somewhat different ways to get evidence on
behaviour, The first is actually to observe what the pupil does. If a
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teacher is trying to teach more friendly behaviour on the playground
he might actually observe his pupils at play to see how they behave,
towards one another. A second method of getting evidence about
friendliness would be to look at the consequences of this behaviour.
For example, if a teacher is interested in improving the friendliness
of his pupils he might measure its consequences before and after the
experiment by asking his pupils to name the two classmates with
whom they would choose to go on a picnic or to exchange confidences.
The pupils who receive many choices probably do so because being
chosen is a consequence of their friendly behaviour. ’

A third way to find out how a pupil behaves is to ask him to
describe his own behaviour. If a teacher is interested in improving
a pupil’s study habits, for example, he might before and after his
experiment, give him a study habits inventory like the one suggested

‘below :

Study Habits Inventory
Each of the statements below describes the way 2 pupil might study.
Please put a tick (4/) in the brackets before each statement that
describes the way you study :
() 1. Skims an entire chapter to get the big ideas before
reading carefully.
2. Makes outline notes on what is sudied.
3. Looks up strange words in dictionary.
4. Tries to illustrate from his own experience the points
the author is making.
() 5. Tries to memorize what he reads.
() 6. Consults teacher on difficult points.

I~~~

A final way of getting evidence about the behaviour of a pupil is to
request opinions or judgments about him from other people who
have come to know him well. If a teacher is experimenting to im-
prove his pupils’ cleanliness, he might, before and after the experi-
mental programme, request persons who know his pupils well to give
judgments about the cleanliness of each one. A simple rating scale
like the one below might be used for this purpose.

Cleanliness Rating Scale

The names of the pupils in the VII class in this school are listed
in the left hand column below. After each name is a scale divided
into 5 units. Please put a tick mark (4/) on the scale against each
pupil to indicate your judgment of his cleanliness. Very dirty pupils
should be ticked in the space numbered 1. Pupils of average
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cleanliness should be ticked in the space marked 3. The most clean
Jpupils should be ticked in the space marked 5, and so on.

Rating Scale _
Pupil's Name Very unclean Average Very clean
L 1 2 3 4 s
2 1 3 4 s
a 1 2 3 4 L]
etc,

etc.

This scale would provide better evidence of cleanliness if there

were included in the directions a carefully worked out definition of
what the teacher meant by “cleanliness”.

No ong of these four methods of getting evidence about behaviour
is best under all circumstances. Sometimes it is more convenient and
desirable otherwise to get evidence on behaviour by directly observing
it. At other times it is better to look at the preduct of behaviour.

When getting evidence on tidiness in school work, for example, it is

quite satisfactory to examine the products of tidiness in the form of

the appearance of notebooks, papers, and desks. Sometimes the best
evidence is in the form of self-reports. Such reports are most depen-
able if there is no reason for the pupil to report other than what he
actually does. In still other situations, asking other persons who know
the pupils to render judgments about their behaviour is best. This
latter is, of course, an indirect way of getting other people to report

opinions based upon their observations of the pupils behaviour and its
products or consequences.

The behaviour that teachers get evidence about in connection with
their experiments may be either one of two types that are relatively
rather than absolutely different. One kind of behaviour has strong
value implications. It might be said to be “value saturated.” An

illustration of this kind of behaviour would be honesty.  Getting
evidence on the degree to which pupils behave honestly is generally
difficult. The reas erved

on is that when pupils know that they are obs
by others or when they are asked to report or describe their own
behaviour, they are under great pressure to behave or to describe
behaviour which is consistent with what they know is expected of
them. )

The second kind of behaviour which teachers ma
does not have such clear vyalue implications.
be the behaviour of a pupil
for a child to spin or weave b
he is being observed he may
ever he does represent skills h
ing behaviour, however, are
far as getting dependable evidence is concerned.
evidence about his pupils’ s

pinning or weaving be
them to describe how they :

y desire to change
An illustration would
as he spins or weaves. It is impossible
etter than he can. True, when he knows
spin or weave more carefully but what-

e actually possesses. Spinning and weav-
not completely different from honesty so
If a teacher gets
r haviour by asking
spin or weave (selfreport) the pupils
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might say they do better than they actually can. Similarly, as has
been said, they might spin or weave when they know they are being
observed much more carefully than they would when not under obser-

vation.

The above two paragraphs call attention indirectly to the serious-
ness of the validity problem (see Chapter VIII) when getting evidence
about or measuring behaviour of the complex sort we are attending
to in this chapter. Whatever can be done through taking precau-
tions or applying ingenious methods to get evidence on the actual
behaviour of the pupils rather than what they think they ought to do
is, of course, highly advantageous. -

In order to make clearer the four different methods a teacher might
use to get evidence about behaviour we are using the next few pages
to describe how interest in improving the financial honesty of pupils
might lead a teacher to use various procedures to get evidence of the
extent to which his pupils were financially honest.

Before giving attention to the procedures he might use, it is essen-
tial that the teacher must first define carefully what he means by
financial honesty. He might give the expression an operational
definition such as is summarized in the following statements :

A pupil is financially honest if

(@) he tries to locate the owner when he finds money that
obviously has been lost;

(b) he returns the excess money when given too much change
after making a purchase;

(¢) when money belonging to another person is left where it
is exposed and presumably can be taken with no risk he
will call to the .owner’s attention the fact that his money

. should be put away;

(d) when he is offered for an article he owns far more than
the replacement cost he does not accept this excessive
amount of money; .

{¢) when he borrows money and the lender leaves his village
apparently for good he will try to get the money to him
or give it to his family;

(/) he handles another person’s money in a business situation
and refrains from taking it even under circumstances
where detection seems highly improbable.

the above definition of financial
The various items only illustrate

do before he is in a position to
ds we are describing under

The authors do not think that
honesty is in any sense complete.
the kind of thing the teacher must
try to gather evidence by any of the metho
appropriate centre heads below.
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Measuring Honest Behaviour by Observation

One thing the teacher might do is to try to observe the pupil in
situations where financial honesty is involved. He could make these
observations by being present when the pupil was dealing with
money in the normal course of his life under circumstances where he
might or might not be honest. This method of getting evidence
about honesty is, as the reader immediately recognizes, fraught with
many difficulties. Teachers have few opportunities to observe their
pupils in situations where financial honesty or dishonesty might be
demonstrated. If there is a cooperative store in the school a few
pupils might be observed handling money but the circumstances would
be so unusual as to result in evidence of questionable worth.

Another thing a teacher might do is to create some situations in
the school that would seem lifelike and real to the pupils but would
provide an opportunity to make observations of their behaviour so far
as it reflects financial honesty. A coin might be left, for example,
on the teacher’s desk underneath one of his books. The teacher
might be in the back of the room and ask a pupil to fetch the book.
He would observe, unobtrusively, what the pupil did when he saw
the coin. Another teacher might send a pupil with some small change
in excess of what is necessary to repay a small debt to another teacher
who would observe what the pupil did when he learned he had been
given more money than was needed.

Measuring Behaviour by its Product or Consequences

The second method of getting evidence on behaviour, as the reader
will remember, involved trying to observe some product or conse-
quence of the behaviour in question. We are describing below a tech-
nique employed in one research study to determine whether or not
pupils would take money under circumstances where they felt certain
that they would not be detected. We are describing this illustration
by reference to a series of actions which a teacher might take :

1. The teacher prepared and cyclostyled a number of arith-
metic problems that involved the manipulation of coins
in order to get the correct answer.

2. The teacher placed in each of 45 smali cardboard boxes,
one for each pupil, the same number of coins of different
values. For example, had the study been conducted in
India, there might have been 10 one nP pieces, 5 five nP
pieces, 5 ten nP pieces, and 2 twenty-five nP pieces.

3. The teacher secretly marked the underside of the cover
of each box to correspond with the pupil’s desk position
in the room. These markings were not visible to the
pupils. - ’ :
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While the pupils were out of the room the teacher care-
fully distributed these boxes putting each of them on the
pupils’ desks so as to correspond with the secret markings. ,
This made it possible for the teacher to know the name of
each boy who handled the coins in each box.

. When the boys came back in the room the teacher distri-

buted the cyclostyled sheets of arithmetic problems and
said:

“I would like to have you use the coins in the boxes
on your desks in order to answer the problems on the
eyclostyled sheet. As soon as you are finished let me have
the cyclostyled sheets with your answers on them. Also
put the coins back in the box and place the box in this
basket on the floor by my desk.”

. The teacher sits in the front of the room and waits while

the pupils handle the coins to solve the problems. He
pays little attention to what they are doing. When they
have finished they put the box, presumably with all the
coins in it, in the basket by the teacher’s desk, hand the
teacher the cyclostyled arithmetic questions, and return

to their seats.

. The teacher announces he will mark the papers and

return them next day. The class proceeds with its lessons.

. When the pupils have left school the teacher quickly.

marks the cyclostyled papers and gets them ready to return
to the pupils. These papers, of course, had no significance
for the kind of evidence on financial honesty the teacher

was trying to get.

. After. getting the papers out of the way and ready to

return the teacher turns to the coin boxes that had been
put in the basket and carefully counts the coins that remain
in each box. If the value of the coins placed in each box
had been, for example, Rs. 1.35, anything less than that
amount remaining in the box would indicate that the
boys had not been honest.

The degree of honesty or dishonesty was quantified by
recording the amount of money that had been removed

from the box.

This method of measuring financial honesty by creating a situa-

tion where the product of honesty
in the box) might be examined, is
One, of course, is that the whole procedure is useless unle

or dishonesty (the coins remaining
subject to a number of limitations.
ss the teacher

is able to deceive the pupils regarding his intentions. Some people
would object on ethical grounds. They would contend that a teacher
should never intentionally deceive his pupils..
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Another difficulty is, of course, that with a class of 45 pupils a
teacher must have a rather large number of rupees available in small
change. If some of this money disappears it might be very difficule
" to get back.

A third difficulty is that while this procedure might provide a
good measure of honesty under the circumstances, it is hard to know
how much relationship there would be between the pupils’ behaviour
in this specific situation and his honesty in connection with money
in general. The “coin in the box” test in other words, does not bear
much relation to the several items given on page 77 to define what
the teacher meant by “financial honesty.”

Getting Evidence Through Self Reports

While it is possible to get evidence on financial honesty by having
a pupil describe his own behaviour in situations where money is
involved the data when procured in this fashion wotild probably be
lacking in validity. They would measure a mixture of the pupil's
actual behaviour and the way he thinks he should behave. It would
be possible to develop instruments that would reduce, somewhat, the
influence upon the pupil’s report of knowing what the socially desi-
rable behaviour is but he still would find it very hard to describe
himself as behaving dishonestly.

Keeping in mind the definition of honesty that appears on page
77 the simplest method of getting evidence about it through self-report -
would be to ask the pupil to respond to a series of items like this one:

If while walking to school you find a coin in the road and see
nobody around what would you do?

() 2. I would pick it up and keep it. .
() b. I would tell the teacher that I found a coin coming to
. school and request him to ask if another pupil had lost it.

{(.) c I would pick the coin up and then ask some of my friends
if any one of them had lost it. If any one had T would
return it to him.

()} d. I would hide the coin where I could find it on the way
home and pick it up and take it there after school.

Another less direct way of getting self-reports would be to ask
child to indicate how he thinks his best friend would do if he were
to respond to a number of items like the ones above. In a large class
the responses pupils would make to describe what their best friends
might do would probably represent a more accurate description of
what the pupils themselves would do than would their self-report.
If a teacher’s experiment, designed to bring about changes in respect
to the financial honesty of an entire class, were to involve getting
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evidence by asking for these indirect self-reports by having pupils
describe what their best friends might do,—it would represent creative

way of getting evidence.

Evidence of Honesty Based on Judgments of Others

Asking people who know other people well to render judgments
of their honesty would probably be the most common method of
measuring this kind of “value” saturated behaviour. Several methods
might be employed. Most of them would request the judge to report
a telative description. By this is meant that he would be expected
to judge the financial honesty of another person in relation to what
might be the honesty of some group. For example, a rating scale
might be employed that would be somewhat more complicated than

the one on page 81.

Honesty Rating Scale

We have like to have you help us in a research study by rating
the financial honesty of the pupils whose names appear alphabetically
in the columns below. For the purposes of our research we are
defining a financially honest pupil as one who would always :

1. Try to locate the owner when he finds lost money.

2. Return the excess money if given too much change after
making a purchase. ’

3. Call carelessly exposed money to its owner's attention so
he can make it more secure.

4. Refuse to accept more than a reasonable gain in selling
an article he owns.

5. Voluntarily return to the lender’s father money he has
borrowed if the lender disappears..

6. Be completely trustworthy when responsible for the money -
of others. )

Using this definition please put a number in the bracket before
a pupil’s name according-to this schedule :

5. Extremely honest. Would always or almost always do the
honest thing as described in the definition above.

4. Quite generally honest. More so than most pupils of his
age and background. Would usually do the honest thing.

8. About average in honesty.
9. Rather dishonest. Should be carefully watched whenever
money is involved.
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1. Very dishonest. Cannot be trusted at all in financial deal-
ings. Will take unfair advantage whenever he sees a

chance.
() L () -
()2 - ()
()3 () — -
() 4 — ()

etc., etc.

There is another interesting and useful method for getting judg-
ments from other people about the financial honesty of pupils. This
method would involve a pupil-to-pupil comparison so that each pupil
would be compared with every other pupil in respect to his financial
honesty. The judge would indicate which of each pair in his judgment
was most honest. If there were 45 pupils in the class, pupil “A” could
then get a maximum score of 44. It would mean that he would be
judged to be more honest than everyone of the other pupils. The
minimum score would be a score of zero. A pupil getting this score
would be judged to be less honest than everyone else in the class. -

The simple proforma given below would make it possible for
someone to render these judgments. The proforma involves only 10
pupils but the principle could be applied to any number.

Proforma for Pupil with Pupil Comparisons on Financial Honesty

If & financially honest pupil is defined as one who would :

1. Try to locate the owner when he finds lost money.

2. Return excess money when given too much change after
making a purchase.

3. Notify the owner of money if it js exposed and liable to
be stolen.

4. Refuse to take excessive profit when selling an article he
owns.

5. Voluntarily return borrowed money to the lender’s father
if the lender disappears.

Please use the following proforma to compare ‘each student in
the left hand column with every pupil in the top row so far as finan-
cial honesty is concerned. Put a tick mark in the square whenever
in your judgment the pupil named in the left hand column is more

honest than the pupil in the top row with whom he is being
compared.
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Pupils, Names

ete. etc.

Whatever method of getting evidence on behaviour is used it
should be one which, within the limits of time available to the ex-
perimenter, enables him to get evidence that has certain character-
istics.  First, it should be course, be evidence that is reliable and valid
(See Chapter VI). It should also be evidence that can be quant-
fied rather easily. We have already discussed the reasons for needing

uantified or “countable evidence” when teachers experiment (See
Chapter VII). Another characteristic of this evidence is that it should
represent an adequate sampling of the person’s behaviour in respect
to whatever characteristic is being measured. In other words the
specific behaviour measured should correspond closely to a person’s
behaviour in other similar situations.

Conclusions

Getting evidence about the kind of behaviour we have been deal-
ing with in this chapter is certainly not easy. If the evidence is to be .
quantitative, valid, reliable and representative, the teacher conducting
the experiment must exercise a great deal of ingenuity. In this chapter
we have tried to illustrate how behaviour might be measured when
it is such as to sorely tempt a pupil to keep the truth from being
known. We might have chosen as an illustration various procedures
to measure the kind of behaviour that is involved in a craft like car-
pentry. Here the validity problems would be less troublesome. It
might be valuable for the reader to consider how he would go about
getting evidence on the skill with which an 8th class boy was able to
use of a saw, rule, and a plane to produce a smooth 6 inch square
starting with irregular rough wood. It would be interesting to think
about how this might be done by observation, by getting self-report,
by observing the product of the behaviour, or by geuting ratings
from others. .
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We would like to stress the importance of having the teacher who
is experimenting to change the behaviour of his pupils spend con-
siderable time defining the kind of behaviour he is trying to effect.
This we tried to do in connection with honesty involving money. The
reader probably noted at once that the definition itself gave many

helpful leads to measuring honesty or getting evidence about its
existence.



CHAPTER XI
HOW TO SUMMARIZE AND INTERPRET EVIDENCE!}?

In the chapter on the importance of evidence we called attention
to the necessity, in a research study, of getting facts in a form that
could be counted. This kind of “countable” evidence is almost es-
sential for any experimentation that teachers might undertake to im-
prove their own teaching. Even when the evidence describes some-
thing as complex as a character trait, and the method of measurement
is human judgments or ratings, converting the evidence into numerical
units of some sort is helpful if good and objective inferences are to
be made. For example, when categories like A, B, C, D and E are
used for estimating the ‘amount’ of neatness of vatious pupils, these
categories are usually given numerical equivalents when the estimates
are used in research. The rating of A, would be given a quantitative
value of 5, B would represent 4, and so on.

The main reason for wanting evidence in countable form in class-
room research studies is that more exact inferences can be made
regarding relative magnitudes. A classroom teacher experiments so
that he can teach his pupils more than he was teaching them. “More”
means a greater quantity. To find out if his experiment is or is not
successful the teacher must determine how much he was teaching
before and after the experiment. He must get quantitative evidence,

The teacher-investigator also wants usually to draw conclusions
about a number of cases (pupils) or a number of measures (scores)
of the same pupils. In other words he wants to know whether or not
his teaching has improved not only single pupils, but a whole class
of pupils. A conclusion like this usually requires some condensa-
tion of the evidence. Too many separate scores just cannot be kept
in mind. Mere collections of data, however complete, varied, and
useful they may be for other purposes, have little significance and
meaning for most types of educational research unless they are present-
ed in a form that makes quantitative inferences possible. Such infer-
ences can be best made if the data are presented and arranged in a
well-ordered and systematic manner.

This chapter describes how quantitative evidence about a class’
might be condensed and summarized so that better inferences can be
made about the total group. In this connection, four questions are
frequently asked about a collection of measures representing, for

The authors are indebted to Dr. Helen Walker, Professor Emeritus of Teachers’ College,
Columbia University and to Mr. H. K. L. Chugh, Statistician, National Institute of
Basic Education, for making a number of suggestions for the improvement of this
Chapter. The authors, however, accept sole responsibility for the chapters’ content.
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example, scores made on a test by a class of children. These questions
are : ’

1. How do the scores look if condensed and summarized in
a frequency table?

2. What is the typical or representative or ‘‘central tendency”
score for the group as a whole?

3. How much do the individual scores differ, one from the
other?

4. Do the scores bear some relation to scores from other tests
or to some other measures of the same pupils ?

A section of this chapter is devoted to each of these four questions.
The chapter concludes with a number of illustrations of evidence
that was misinterpreted. The reader is asked to explain why.

In order to explain and illustrate how evidence or data can be
condensed, summarized and interpreted we use, as an actual example,
the test scores that might have been obtained by a class of 45 pupils
of the sixth standard on an arithmetic test. The teacher’s hypotheti-
cal problem resulted from his impression that a great deal of arithme-
tic was forgotten over the summer vacation. He wanted to do some-
thing to reduce the forgetting if-he could. To define his problem
better, and discover its scope, he gave a carefully prepared arithmetic
test of 200 questions to his pupils on the last day of school in May.
He gave exactly the same test on the first day of school in July, two
months later, when the boys were starting the 7th standard. The
results are given below :

Arithmetic Test Scores of 45 Sixth Standard Boys Before and After
Summer Vacation

Scclre . Sogre
Boys "Before After Boys " Before After
No. vacation vacation No. vacation vacation
| 109 100 15 117 97
.2 108 102 16 91 83
3 89 79 17 85 76
4 100 112 18 100 ’ 61
5 132 124 19 139 143
6 181 110 20 112 84
7 74 68 21 112 67.
8 139 - . 126 22 101 87
9 88 125 23 122 91
10 84 58 24 85 95
11 73 65 25 125 112
12 119 1 26 102 83
13 79 59 27 84 (!

14 86 69 28 162 132
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Score Score
o A Al r Ae hl
Boys Before after Boys Before After
No. vacation vacation No. vacation vacation
29 86 89 38 111 88
30 89 54 39 92 73
31 87 63 40 92 72
32 115 ' 128 41 133 77
33 118 81 42 111 89
34 131 ) 109 43 110 51
3s 109 7 44 141 111
36 138 132 45 117 71
37 134 95 .

The Frequency Table

It is almost impossible, as the reader can see, to get from these
two lists of scores other than the vaguest impression of what a summer
vacation does to make boys forget arithmetic. Inspection indicates
that most of the July scores were lower, but pupil number 4 did
better in July. So did pupil numbers 9 and 19. What a teacher must
do, if he wants to interpret all of these scores is to put them in some
order so that their meaning is clearer. A good way to do this is to
make a “‘frequency distribution” or “frequency table” for each set
of scores. To do this, these steps may be followed:

1. Note the highest and lowest ‘“before” and “after” scores
and get the difference between them In each case. This
information is given for the arithmetic scores :

Before After
highest score . 181 . 143
lowest score 73 51
difference 108 92 -

2. Divide the difference between the highest and lowest
score (this is called the “range”) by any number that will
give a quotient of about 10 or 12. In the case of both
sets of arithmetic scores 9 would be a good number. It
goes into 108 (“before” range) twelve times and into 92
(“after” range) ten plus times.

3. Using this divisor as a “class interval” and beginning a
few scores below the lowest score make a series-of class
intervals in which all scores can be tallied.

4. Go through all the “before” scores and put a tally for
each one in the proper class interval. Total the tallies in
each interval. Do the same for the “after” scores in the
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“after” class intervals. Your “Frequency Table” with
tables and totals should look like this : -

Score before vacation Score after vacation
Class Tallies Total Class Tallies Total
interval interval h
. §79-187 i 1 143-151 / 1
170-178 0 _ 0 134-142 © 0 0
161-169 / 1 125-133 1111 5
152-160 0 0 . 116-124 / 1
143-151 0 0 107-115 1 6
134-142 il - 5 98-106 11 2
125-133 1 2 89- 97 IR 6
116-124 i 7 80- 88 IRV 6
107-115 Hrrrrr e - 79 trerr i 8
98-106 H 4 62- 70 il 6
89- 97 IRy 5 53- 61 111 3
80- 88 frerrorrT 44. 52 /. 1
71- 719 11} 3
e Total A5
Total 45

Study these two “frequency tables”. Because the scores are sys-
tematized and ordered it is possible to make better inferences from
them. Putting scores in a frequency table, however, is only a first
step.

Measures of Central Tendency

To answer the second question about these “before” and “after”
scores, namely, “what is the typical or representative score?”, the
teacher faces alternative. There are two commonly used indexes to
indicate this “central tendency”. One is the arithmetic average, also
called the mean. The average is determined by adding all of the
scores and dividing this sum by the number of scores,—in this case -
pupils. Compute the “average” or “mean” score for “before” and
“after” vacation and enter it belew.

average before =
average after =

If the number of scores is quite large, and they have been put in .
a frequency table a very close approximation of the average can be
computed quite quickly. In computing this approximation it is
assumed that all of the tallies in a class interval are concentrated at
the very middle of the interval. The average is found by multiplying -
the mid point of each interval by the number of tallies in the interval.
All of these products are then added and divided by the total number
of scores. For the “before” scores the approximate average is 109.5.
For the “after” scores 90.2. As is evident, these approximations are
very close to the exact averages.

1The correct computations appear at the end of the chapter ~
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. 1E-you had only the above averages, either the exact or the approxi-
mate ones, as a basis for your inference what would you conclude about
the effect of the summer vacation on arithmetic knowledge ?

. . Another way of representing the central tendency of a group of
scores is by an index called the Median. Median means the middle
score if all of them are arranged from smallest to largest. If there
is an even number of scores, the median is half way between the
middle two scores. Rdnk the “before” and ‘“after” vacation arithme-
tic scores and locate the Median for each distribution and enter it

below.

Median before =
Median after =

You will note that the difference between the two means is in
this particular case slightly less than the difference between the two
medians. This is because the mean and median represent somewhat
different ways of measuring “‘central tendency”. .

It is rather easy to get an approximate Median from the frequency
distribution of the “before” and “after” scores. To do this you
assume that all of the fallies in the interval in which the mediame falls
are evenly distributed throughout the interval. For example, for the
“before” ‘scores, the median is, of course, the 23rd score from the
bottom because the 23rd score is the middle score when the total
number is 45. Nineteen scores are in intervals below 107. The next
higher interval has in it 10-tallies. This means one must go 4/10ths '
of the distance through the 107—115 interval to reach the approxi-
mate median. The interval is 9 units. Hence 4/10 of 9 is 3.6. This
added to 107 the lower limit of the interval in which the median
falls, gives 110.6 as the approximate median. Compute the median
for the “after’ scores in this same way. How close are these estimated
medians to the exact medians ? Are they easier to compute ?

" It is fair to ask : “Should the arithmetic average (mean) or the
median be preferred as a measure of central tendency when teachers
are experimenting?” Statisticians say that the mean is to be

Ri'e_iéei"rcd b o . . .
" '} When "th‘eq.»greatést reliability or exactness is required. .
2. When the scores occur rather evenly on both sides of the
- central tendency. ] . .

3. When later calculations that require 2 mean may need to
" be computed. .
4. When a- combined central tendency measure representing

a number of groups, is needed.

. “The median is to be preferred. ) )
. -1."H there are éither high or low. extreme scores and it is
desired to réduce their influence, -
LINIBE/62—7
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2. If later calculations that require a median may need to
be made.

It is our suggestion that when teachers are beginning their research,
the Median is usually quite satisfactory. It is somewhat easier to
compute the Median than the average and it is not influenced so
greatly by extremely high or low scores.

Measuring Variability

Measures of central tendency have their advantages and limitations.
There might be several sets of scores with the same ‘mean or median
but the sets would be quite different in another respect. This raises
a second question about his research evidence that a teacher will want
to answer. This question has to do with the variability of the evi-
dence. Do the scores or observations describe a rather homogeneous
or a heterogeneous group? Are the differences in scores among the
pupils in the class large or small ? For example, the scores for group

“A” below are much less variable than the scores for group “B” even
though the median 17.5 is the same for both groups.

Nymber of Words Spelled Correctly on a Dictated Spelling Test

Group A Group B
16 11
18 18
17 17
16 15
17 13
20 - 20 -
21 Med. =175 21 Med.=17"5
20 Range=35 24 Range=13

The range, however, for Group A is 5 (16 to 21) while the range for
group B is 13 (11 to 24) or more than twice as great. This difference
n range suggests that the two groups are quite dissimilar even though
the central tendency score, or median, is the same.

It is probably not necessary to say anything more about the impor-
tance of getting some indication or measure of the variability of a group
of scores. If two teachers taught spelling to two different large classes
similar to groups A and B above, it would be most misleading to say the
classes were alike because their medians were the same. The fact that
one class is nuch more variable than the other means that the teacher

faces quite different problems in his teaching of spelling in the two
classes.

‘There are a number of ways to describe the variability of scores.

1. The range : The range is the difference between the largest
and the smaller scores. This measure of variability is
greatly influenced, however, by the presence of a single
extreme score, either large or small.
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The Standard Deviation : This measure of variability is
used with the mean. Sometimes, also, the standard devia-
tion is needed for deriving other statistical indexes. This
measure of variability involves a rather long and involved
process of computation. The mean of the distribution is
first determined. The difference between each score and
the mean is obtained and squared. These squares are added
and averaged and the square root computed of the average.
The reward for using the standard deviation to teachers
beginning to do research hardly justify the trouble.

The average or mean deviation : This index is computed
by getting the difference between each score and the mean
of all of the scores and averaging these differences.

. The median deviation : This index of variability is com-

puted by getting the difference between each score and
the median of all the scores, arranging these differences
from largest to smallest, and getting the median.

. The interquartile range : This measure of variability is

easily understood and usually quite adequate. It is actual-
ly the range that includes the middle 50 per cent of the
scores. It is called the interquartile range because it is
the distance between the two quartile points in the distri-
bution of scores. The first quartile point is the score that
exceeds in magnitude 25 per cent of the other scores. The
third quartile score is the one that exceeds in magnitude
75 per cent-of the other scores. We are arranging both
the A and B group spelling scores reported on page 90
in order from largest to smallest and indicating below what
the two quartile scores are :

~ Group A Group B
21 24
21
205

20 20
18 18
175

17 17
17 15

14

16 13
16 u

For the Q, score of Group A, half way between 16 and 17 was
used. Qq for B is half way between 13 and 15 or 14. (Sometimes
the Median is called Q- . Why?) The interquartile range for A
scores is seen to be 3.5 (20 minus 16.5) and for B score 6.5 (20.5

minus 14).
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Using the frequency table on page 86—87 and a method like that
described for getting the median compute. the approximate inter-.

quartile range for each of the two sets of arithmetic scores (one
before the vacation and the other after) and enter below.

Before interquartile range =
After interquartile range =

Which set of scores is more homogeneous ?

The Significance of a Difference

Another important reason for knowing the variability of two
groups or scores is to help interpret the meaning of a difference bet-
ween the central tendency indices for two groups of scores. How
would you interpret the difference between medians in two hypotheti-

@l experiments, “X” “Y”, if the medians and interquartile ranges are
as given below:

Experiment X Experiment Y

Med. score before .. . .. . 26 26
Interquartile range before . e e 15 5
Med. score after . e . 35 .35
Interquartile range after .. . . 17 7

The “before” and “after” Medians are the same. The difference
between them in each case is 9 points.

4 d;agmm of the medians and interquartile vanges of these scores
might look like this :.

oo
| D
1(81' 5 26 335
? After
. Q1 Md Q3
Expe)r(imen( ?6 5 3s 43-5
Scale -16-18-20-22-24- 26~ 28——-30532-34—36-38-40-42—44—46 Scale

Experiment
Y

—_—
235 - 26 28.5

Q1 Md Q3
Before
315 35 ©385
Ql Mg - - Q3

After
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Which of the differences between before and after scores would
seern to you to have more significance ? In which experiment would
you say that the after scores are more apt to be “really” higher than '

the before scores ?

In most classroom experiments a teacher measures some charac-
teristic of his pupils before he tries a new and presumably better
practice and then measures the characteristic afterward. If the differ-
ence between the results of these two measures is large enough, and
in the predicted direction, the better effects of the new practice are
said to be significant. The question is : How large is “large enough.”

A rather simple way of answering this question is to use a modifi-
cation of the “sign” test. To illustrate the use of this “sign” test
assume that the attitude test scores given below were made by a group
of 25 seventh class pupils before and after a teacher had experimented
with some procedures to improve their attitudes toward mathematics.

Attitude towards Mathematics
Scale scores

(High Score= Favourable attitude)

«Sign” of change representing
Before After difference between “before’”

Pupil
and “after’ scores

'

KMELCHPEOTWOZEE R~ EOTHUOW»
w W
- -
w W
[~ 3K~
1++o++++l++°o+++++o+]l+++
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Note the column headed “Sign” of change representing difference
between before and after scores. If the “after” score for a particular
‘pupil was higher (better attitude) a -- is in his row in this column;
if lower, a—; if the same, 2 0. The first thing to do for the “sign”’
test is to count the numbers of plus signs and the number of minus
signs. ‘The total number of plus and of minus signs is the number of
pairs showing a difference. In this illustration there were :

4 minus signs; “after” score lower.
17 plus signs; “after” score higher.

21 total pairs showing a difference.

If there are the same number of minus signs as plus signs or more
minus signs, whatever the teacher did to change attitudes in a positive

~ Number of Minus Changes

0 ‘ 1 2 3 S 6 7 8 10 11 12 13
i L I (3 ] i '

9
Y L 1 ! 3

Total iz

Number 5

4
1
y
1
'
[
'
t
i
'
I
1
[
'
4
1

of 17
changes 19

either 21}----=----—f--2

direction obuviously had little effect. If, on the other hand, the minus
signs are less than half the total number of signs the significance of
the difference can be MHetermined from the table given above. In this
table the left hand vertical column is used to enter the total number
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of pairs where there is either 2 “4” or “~” signs—21 in the case of
the illustration. The top row is to enter the number of minus signs, |
assuming their number is less than the number of plus signs. In the
case of the illustration the number of minus signs is 4. If a line
is dropped vertically from 4, the place where it crosses a line drawn
horizontally from 21 indicates whether or not test scores in this
example were sufficiently different the second time from the first
time, and in the predicted higher direction, to mean that the experi-
ment made a real difference. If the intersection falls below the
diagonal line, as it does in this illustration, this is interpreted to mean
that a teacher can be practically certain (95 per cent certain) that the
experimental hypothesis was supported by the test data. This same
table can, of course, be used in the fashion just demonstrated, to test
the significance of the difference between “before” and “after” test
scores in other experiments.

Measuring Relationships Among Scores

Teachers conducting experiments often want to find out what the
relationship among two sets of scotes is. Sometimes, too, in getting
evidence to define a problem they are interested in knowing whether
two traits or characteristics or measured observations are related. Some
examples of questions teachers might want to answer and which have
to do with the kind of relationships we are referring to are given
below :

What is the relationship between the number of days a pupil

< is absent from school and his school marks?

What is the relationship between a pupil’s reading ability as
measured by a standardized test and his marks in history ?

What is the relationship between degree of mastery of the
fundamental processes in arithmetic and ability to solve arithme-
tic problems ? -

What is the relationship between interest in a school subject

and success in studying it? .

What is the relationship between a pupil’s performance in
crafts and his achievement in school subjects? -

To illustrate further what we mean, refer back to the table of
scores made by the same 45 pupils on an arithmetic test before and
after the summer vacation (page 86-87). ‘How would you answer these
questions about these scores :

Did the bbys who did best before the vacation also do best
after the vacation ? o
Is a boy’s standing in the group before the vacation about the
same as his standing in the group after the vacation ?
Is it easy or difficult to find out from an inspection of 45 scores
the existence or absence of relationships like these ?
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Could the relationship possibly be inverse or negative? This
means that a high score before vacation is associated with a low

score afterward.

In research studies it is not enough to say that a relationship is
close, or high, or low, or inverse, or medium. A more exact quanti-
tative description is needed. To provide more exact descriptions of
relationship, a number of indexes have been developed by statisti-
cians. The one most commonly used in educational research is the
COEFFICIENT OF CORRELATION. The coefficient can be com-
puted whenever there are two sets of scores for the same pupils as is
the case for the study of the effect of a summer vacation upon arithme-
tic scores. The magnitude of the coefficient of correlation ranges
from - 1.00 through zero to —1.00. The approximate meaning of
positive (-+) coefficients of different sizes is suggested below :

+4-1.00 This size coefficient of correlation indicates perfect positive
relationship. In other words, if two tests were given the
same group of pupils and the boy who ranked first on
one test also ranked first on the other, and so on without
any exceptions, the correlation or relationship between
scores on the two tests would be perfect and indicated by
an index of 1.00. A perfect relationship like this is
rarely if ever found in educational researches.

4.90 A coefficient of this size indicates a very close but not per-
fect positive relationship between two sets of measures.
When the same carefully standardized test is given twice
to the same group of pupils, the second time after some
interval, the correlation between the scores may be thus
large.

4-.75_This size coefficient indicates a high positive relationship.
If the boys in a Basic school were all weighed and ranked
from the heaviest to the lightest and then the same boys
measured for their height and ranked, the relationship
between the two, weight and height, would be indicated
by a correlation coefficient of about +-.75.

+.50 A coefficient of this size indicates an appreciable but not
a high positive relationship. The relationship between
* scores a group of pupils might get on a good test of intelili-
gence and their marks on a standardized battery of achieve-
ment tests might be about 4-.50 if measured by the coeffi-

cient of correlation.

Some relationships are negative or inverse,—the pupils doing well
on one test do relatively poorly on a second test. A perfect “inverse”
or “negative” correlation would be indicated by a coefficient or index
of —1.00. This would mean that the pupil who did best on one test
would do worst on the second test. The pupil who ranked second
from the top on one test- would rank second from the bottom on -the
second test. The pupil who tanked third from the top on one test
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would rank third from the bottom on the second test and so on
WITHOUT any exceptions. A perfect negative correlation is as
uncommon in educational research as a perfect positive correlation.’
Almost all educational measures are related positively.

There are many ways to compute the coefficient of correlation.
Some ways are quite time consuming and involve the use of complex
formulas. There is, however, a quite simple way of arriving at a good
estimate of the coefficient of correlation. The estimate is close enough
to the actual correlation to be adequate for most of the experiments
conducted by teachers to improve their own teaching. The method
involves getting the percentage of pupils who have “taken the same
test twice, or have taken a first and second test, and whose scores are
on the same side of the median in each test. You have already com-
puted the median for the “before” and “after” vacation score in arith-
metic for the 45 boys whose scores appear on page 86-87. Go back
and count the number of boys whose scores place them, on both tests,
either above or below the median each time. Use as the median for
the “before” scores 110 and for the after scores 87. Boy number 1
is below the median “before” but above “after”. So is pboy number
2. Boy number $ is below the median before and after. He is the
first tally of a score either below or above the median both “before”
and “after” vacation. Boy number 4 is below “hefore” but above
the median “after”. He is not counted. Boy number 5 is above
the median both times. He is counted, as are boys numbered 6, 7,
and 8 but not number 3. Why ?

After counting all the boys who are either below or above thc
median both before and after vacation, divide this total by 45 to
render it in percentage form.

The table given below enables you to find out the approximatc
coefficient of correlation from knowing the “percentage of ltke signs.
What “coefficient” did you get? How would you interpret a coefhi-
cient of this size?

Table* for Estzmatmg Cotefficients of correlation from Percentages of

Like Signs
Percentage of Coefficicnt of Percentage of Cocfficient of
like signs Correlation like signs Correlation
100 +1.00 45 —.16
95 + .99 40 —.31
90 + .95 35 —.45
85 + .89 30 —.59
80 + .81 25 -1
75 + .71 20 - .81
70 + .59 15 —.95
65 + .45 10 —.99
60 + .31 5 —.99
55 + .16 (1] —1.00
50 .00

*Adopted from Danlap and Kurtz p. 98.
LiNIBE/62—8



98

Mistakes Inferences from Quantitative Evidence

Even when evidence is in quantitative form, it is easy to draw the
wrong conclusions from it. To illustrate this we are giving below
ten instances in which the quantitative evidence or data reported
would be misinterpreted by many people. Can you tell why the
conclusion was wrong in each case? After you have read each illus-
tration carefully and tried to figure out how people were misled, turn
to the end of the chapter for the explanations.

1.

In the state of Bengal an estimate of the typical district
size was the average of all district populations. The use
of the average or mean as a measure of “central tendency”
led to a serious overestimation of the size of the typical
district. Why?

. An official government questionnaire study of annual

family income in a certain state resulted in a figure of
Rs. 1500. This turned out to be well below the actual

average income. What do you suspect might be the chief
teasons for this error?

. The Commissioner of Police in a large Indian city issued

a report that showed an increase of 35 per cent in crime
in 1955 over 1950. This was based upon police records.
The percentage proved to be very misleading to many
people for two reasons. 'What were they ? '

. Two independent but highly reputable and competent

teams of interviewers asked Negroes if the United States

army was unfair to them. One reseach team received 35

gs; cent affirmative answers, the other only 11 per cent.
y do you think this may have happened?

. A number of years ago a comprehensive census taken in

one district in China for military and taxation purposes
indicated a total population of 28,000,000. Two years later
a census of the same territory for famine relief gave a
population of 105,000,000. How would you explain the

increase ?

. Mental and nervous diseases appear to be more common

among men in India than women. On the assumption

that there is no actual difference how would you explain
the findings ?

. A carefully conducted study of local literacy records in

India indicated that there was a higher percentage of illi-
terates in state “A” than in state “B”. What would you

want to know before concluding that the actual literacy
rate was higher in state “A”?

1 A number of these problems are adapted from Wallies, W.A. and Roberts, .
Statistics: A New Appreach. Glencoe, Illinois, The Free Press, 1956, 246 pa, g? v
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10.

9

During the four year duration of World War II about
175,000 people in one of the countries at war were killed
in civilian accidents and about 408,000 were killed in the
armed forces. How would you criticize the conclusion
that it is only slightly more than twice as dangerous to be
in the armed forces as it is to stay at home ?

The death rate from tuberculosis is far higher in the state '
of Arizona (U.S.A.) than in any other State. What criti-

cism would you make of the conclusion that Arizoma is

bad for tubercular people ?

In the All Indian Education survey the statement was
made that about 72 per cent of the total rural habitations
(hamlets, villages, etc.), did not have schools in 1957. Some
people concluded from this that 72 per cent of rural child-
ren had no schools available to them. Would you draw
this same conclusion. Why ?

A word or two is given below about each of the above instances
to suggest some of she limitations they illustrate in thinking about

data or research evidence.

1.

10.

One district is so large as to make the average or mean
as an indication of central tendency quite misleading.
What central tendency index would be better?

. (6) Small items of incidental income overlooked.

(6) Desire to avoid taxes.

. (a) Possible differences’ in police definitions of crime.—

1950 and 1955, and
(b) possible incr'ease in the city population.

. One team Negro; orre team not.
. Obyious explanation.
. More exposed and_public life of men in India (women

kept at home and protected) leads to more frequent detec-
tion of serious psychological disorders in men.

. Possible differences in definitions and ways of testing for

literacy in two states.

. Total populations involved in the ratios are greatly

dissimilar.

. Arizona’s climate is considered helpful for tubercular

people and consequently attracts many of them.
Each of the smallest rural habitation of which there are a
great number, has in it fewer children than each of the
larger rural habitations. In this percentage, however, the
smallest is given the same weight as the largest.
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Correct Computations for the “Before” and “After” Vacation

Average or mean
(Exact)
Average or mean
(Using nud-points
of class intervals)
Median
(Exact)
Median
(using frequency
table)
Interquartile
Tange
Approximate
correlation
before and after

Scores an the Avithmetic Test|
Before
109-3
109.5
110

110.6

31

415

After
89-9

%0.2
87

89

37



CHAPTER XII -
HELPING TEACHERS TO EXPERIMENT

. This final chapter, the longest in the book, has been written pri-
marily for school administrators. The reasons for this is that the
authors believe that headmasters, inspectors and other persons with
special responsibility for educational leadership are in an excellent
position tQ encourage teachers to experiment. They can also provide
teachers with some of the resources needed for experimentation.

The chapter is divided into three parts. We first comment upon
two different conceptions of educational leadership that have quite
difterent implications for teacher experimentation. Next we describe
some general conditions within a school that seem to make it easier
for teachers to test out their own promising ideas in order to improve
their teaching. Finally, we suggest a number of things the school
administrator might consider doing to help the teacher at each stage
«of his research. :

Two Points of View Towards Leadership

Whether or not a principal or headmaster is inclined to encourage
teachers to experiment depends, in part, upon the way he thinks edu-
cational leadership should be provided. For many years in the past,
-and even now in many places, the educational leader has thought of
himself as the person who, almost alone, was responsible for improv-
ing the educational programme. The leader thought of himself as
-one who knew more about teaching than his teachers did. He observ-
ed what they were doing, told them how to do better, and saw.to it
that they followed the directions. Supervision involved telling
teachers what to do and checking on them to be certain they did it.

As we have said, this way of providing educational leadership is
still quite common. Undoubtedly it has resulted in improvements in
educational practice. It probably has resulted in more changes “on
paper” than changes in the attitudes, understandings and skills of
teachers. The approach to educational leadership that involves telling
teachers what to do seems to make its strongest appeal to school
administrators, who, by temperament, are somewhat dominating and
paternalistic. The method appeals most to teachers who are inclined
to be dependent, not too resourceful and disposed to want to be told
what to do rather than work things out for themselves.

Within the past twenty or thirty years a different idea about
educational leadership has gained many supporters. This changed
conception of the best way for a school administrator to get teachers
to improve grows out of the conviction that good teaching is far too
dynamic and complex to make it possible for someone to prescribe

LINIBE/62—9
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cach detail of the teacher’s activity. For work involving the perfor-
mance of some routine task, supervision that consists of giving direc-
tions for dealing with every situation and keeping a close watch to
see that the directions are followed may be effective. The good
teacher, though, needs more freedom. He must adapt what he does
to the unpredictable and complicated classroom situation. He must
be encouraged to use his own initiative and resourcefulness. He
must be encouraged to try out promising innovations experimentally.

The newer conception of leadership does not define a leader as
one who diagnoses teaching situations and tells teachers what to do.
He, one the other hand, is viewed as one whose major job is to inspire
teachers to want to do better, and to provide the resources they need
as they creatively try out new and more promising practices. This
kind of educational leader, whether he is a principal, a headmaster,
an inspector, or a member of some state department of public instruc-
tion, has as his major responsibility to encourage teachers to talk
freely about the problems they are facing, and to listen to them
sympathetically. He helps them think through the possible solutions
to these problems and tries to make available whatever resources he
can for trying out innovations, carefully and systematically. In a
word he is a helper and guide and stimulator, rather than a ‘boss’.

The newer conception of leadership makes its strongest appeal to
headmasters, inspectors and others in administrative positions who
have two distinguishing traits. First, they have accepted more than
the political implications of democracy. They believe that individual-
ity is to be valued and instead of requiring subordinate teachers to
follow orders from above they should be encouraged to work as free
and creative participants in the cause of children’s education. Second-
ly, school administrators accepting the new conception of leadership
have sufficient self-confidence and self-respect so that they do not

need the feeling of power that comes from forcing teachers to obey
or follow instructions slavishly.

Teachers respond best to the leader who is a stimulator, guide
and helper if they have more than average faith in their own ability
to deal with instructional problems, and would prefer to have help

doing this rather than to be told exactly what to do by an administra-
tive superior.

This chapter is written in the hope that at least a considerable
number of the school administrators who read this book have some
sympathy for the point of view that a school administrator can be
effective if he tries to be a helper, and guide and stimulator, and
provides resources rather than gives directions or orders.

School Conditions that make Experimenting Easier

In our work with teachers who are trying to become bettet teachers
by doing research we have found that the general atmosphere of the
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school is important. In some schools there is no experimentation
and it never seems to get started. In other schools a number of
teachers experiment. What is the reason for this? In the next few
paragraphs we describe some of the general conditions that seem to
make experimentation easier.

Encouragement to be self-critical : School experimentation is not
apt to be undertaken unless teachers feel free to talk not only about
their successes but about their failures as well. This kind of self
examination and self criticism will not take place if teachers are
afraid. Nor is it apt to take place if they believe that any admission
that they may be less than perfect will be held against them by their
administrative superiors.

One thing the administrator can do to encourage teachers to take
a constructively critical attitude towards their own work is for him
to set a good example in this regard. We mean by this that he must
be willing to examine his own professional activity critically. Teachers
are not apt to speak openly about classroom situations with which
they are unable to cope in the presence of a headmaster or inspector
who gives the impression that he thinks he is perfect.

The teachers, of course, know that headmasters or principals or
inspectors are not perfect, because no one can be. Some school admi-
nistrators, however, in their visits to classrooms, seem impelled to note
and comment on everything they see that they think is wrong. Nothing:
is said about what the teacher has done well. If the teacher’s room
is mostly neat and clean but there is ink on the wall it is only the
ink spot that is noticed and commented on. If the teacher asks his
pupils twenty good questions and one that is not clear, it is this one
that is singled out and used to make the teacher feel inferior. Em-
phasizing the negative rather than the positive seems to make some
school administrators feel very important, perceptive and wise. They
appear to want to create the impression that they “know it all.” They
rarely recognize and' admit in’ their remarks to teachers that some
of the things that are wrong are very hard to put right, Their approach
implies that every difficulty has a quick solution and teachers are to be
-criticized for not knowing it.

When the school administrator seems to the teachers to be critical
of anything less than perfection, and when he makes no admission
of any of his own baffling professional problems, teachers can hardly
be expected to admit their limitations.

Freedom to experiment: For a teacher to decide te conduct an
experiment intended to improve his own teaching requires courage.
No one can be assured that an experiment will succeed. The word
“experiment” means that the outcome cannot definitely be predicted.
The evidence a teacher gets may indicate that his hypothesis was not
a good ome. What he thought to be promising idea turns out to be
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a poor one. ,While it is true that this happens less often if the pro-
blems diagnosis and search of solutions and design of the experiment
and procurement of evidence are of a very high quality, still an ex-
periment is always an experiment. If someone knew in advance just
how it would turn out, there would be no need to experiment.

What this means is that the headmaster or inspector who wants
to encourage classroom teachers to experiment must not give the im-
pression that every innovation they try has to turn out to be a blazing
success. If teachers have this impression but still go ahead and

experiment, they are under great pressure to make it look as if the
experiment were more successful than it was.

Freedom to experiment means freedom to fail. Freedom to fail,
however, does not mean that the teachers should be “free” to be
careless or dogmatic or haphazard as they experiment. Only those
new ideas should be tried out that give great promise of being an
improvement over what has been done before. And the try out

should be so planned and designed as to determine the actual worth
and promise of the new idea.

Providing for staff cooperation : It is best if a number of teachers
on a school staff, or even all members of the staff, can experiment
together cooperatively. If they keep in touch with one another and
help one another throughout the experimentation, there arc many
advantages. Yor one, the risk each teacher takes when he experi-
ments is less threatening if he realizes that other teachers in the same
school are also willing to take some chances in order to improve. As
we have said nobody can experiment, nobobdy can be creative as he

tries out new practices that seem more promising, without taking
chances.

When each member of a group of teachers in the same school is
experimenting it is easier, too, for anyone to admit and frankly dis-
cuss whatever it is about his teaching that dissatisfies him. This is
true, of course, only if the members of the staff respect one another
and have developed ways of communicating easily and in a friendly
way with one another. We have more to say about this below.

There is a final and even more important reason for cooperation
among staff members in their experimentation. This reason is that
there is more wisdom represented in a group of teachers than any
one teacher has himself. A teacher, for example, who wants to experi-
ment to improve his teaching of arithmetic can get help from his
teacher-colleagues at every step in the process. They can help him
define his problem with more precision. They can help him in his
search for more promising practices to"try. They can help him get
better evidence. Because their experiences have been different from
his, he will be enlightened while discussing the problem and listening
to the experiences of his colleagues. Furthermore, he can test out
his ideas on his fellow teachers and thus improve them.
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What can the school administrator, the headmaster or principal do
that will encourage this cooperative staff discussion of the problems
each teacher is trying to solve through research ? He can, if he wishes
to, become something of an expert in making staff meetings good
ones. He can himself set an example of the good group member
at staff meetings where teaching problems are up for consideration.
His example may go far to help his teachers become better members
of a staff group. To do this is not easy but it is worth the effort to
try.

A long step is taken in the direction of improving the staff discus-
sions of teaching problems when a headmaster or principal considers
with his teachers what can be done to make the staff meetings more
inspirational and helpful,—what can be done to improve the quality
of the group discussion. It takes a bit of courage, often, to raise
these questions in staff meetings, especially if the administrator fears
that doing so would be interpreted as meaning that he needs help.

A headmaster or principal who is interested in working with his
teachers to improve staff meetings might start doing so in a straight-
forward way. He could distribute a proforma after a staff meeting
asking his teachers a few questions. A small committee of teachers
could summarize the replies and report to the next staff meeting.
This proforma might be used :

Staff Meeting Reactions
1. Please put a tick mark on the scale below to indicate how you felt about today’s

staff meeting.

| ] |
very below about above excellent
poor average average average meeting

What was best about today’s meeting ?
3. What was least satisfactory about today’s meeting?
4, How can we 1mprove our staff meeting?

Provision of Time and Material Facilities : In the preceding chap-
ters there have been many illustrations of teachers needing .some
additional facilities, such as cyclostyling, if they are to experiment
successfully. The school administrator, of course, is*in the best posi-
tion to provide these facilities. Just what they may turn out to be,
cannot be described here. Their nature depends upon the type of
experimentation under way in the school. Often the wise headmaster
or principal can help a teacher devise less expensive ways of trying
out his' new idea. We have suggested some inexpensive ways of getting

evidence in Chapter VII

Time is often needed by the teacher interested in experimenta-
tion—time to plan, to gather data, to read relevant literature, to create
better instructional materials, to discuss various points of view, and
This time can sometimes be made available if the

g

to prepare reports.
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headmaster or principal can relieve the teacher from some of the
routine administrative tasks that every teacher is asked to accept res-
ponsibility for such as collecting fees or maintaining registers. A
feeling of freedom to experiment, combined with patience and an
insightful understanding of the various stages and advantages of
experimentation go a long way in encouraging classroom teachers to
take up even time-consuming responsibilities. The present authors
have often noticed that when members of a staff feel strongly involved
in a job, and are aware of the sympathetic and encouraging leadership
of a ‘head’, they work with a tremendous sense of responsibility,
apparently unmindful of toil and time.

Helping in Each Aspect of the Research Process

‘What we try to do in this section of our final chapter is to describe
again, in a very abbreviated form, the several aspects of the process
of experimentation that were considered in detail in chapters IV and
V. We then suggest a number of things that school administrators
might do that would assist the experimenting teacher at each stage
of his research. This part of the chapter reflects our conviction that
a competent and conscientious school administrator, interested in
encouraging his teachers to experiment, can, if he wishes, learn to do
many things that will help them. He can assist them to become more
critical of their own teaching, and to define more carefully their speci-
fic teaching difficulties. He can try to provide teachers with a greater

* variety of experiences from which they may find a more promising
solution to their instructional difficulties. He can help them formu-
late and test hypothesis with greater precisi

on. Finally, there is much
the school administrator can do to enable teachers to get better evi-

dence regarding the success or failure of their experiments.

In brief, we are urging the school administrator to consider him.-
self, so far as teacher experimentation is concerned, as a research con-
sultant. This may be a novel, but we believe it would be an interest-
ing role for many headmasters and principals. It would bring them
in line with the vast area of life in a2 modern culture where scientific
methods are used to solve practical problems.

Helping teachers become constructively dissatisfied with their own

teaching : As we tried to make clear in Chapter V, it is no more

than common sense to expect a teacher to experiment only if he is

somewhat displeased with what he is doing. Attempting to improve
would seem always to involve at least a degree of self dissatisfaction.
What can the school administrator do that will increase the likelihood
that teachers will become dissatisfied with certain aspects of their own
teaching? We are suggesting below several things he can do:

L. Talk with teachers in a sympathetic, friendly way, asking
if there is anything he, the headmaster or principal can do
to be helpful. This talk should not result in praising or
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blaming the teacher. It should be to enable the teacher
to realize and face the fact that improvement is always a
possibility and it best starts with self dissatisfaction.

2. Occasionally talk with teachers about the puzzling profes-
sional problems headmasters or principals face. Seek
their help and ask their advice. This is no tmore than
honest. For the headmaster to admit that he too has prob-
lems that puzzle him makes it easier for teachers to discuss
theirs. If the headmaster fears that doing so will lose the
respect of his teachers the respect is resting on a shaky
foundation.

3. Encourage teachers to get evidence to support their beliefs
about what they are doing. The following conversation
may illustrate how this might be done :

My pupils learn to like good literature in my

English class.
H. M.: Very good. That should happen in an English
' class. What do the pupils do that indicates that
their taste in literature has improved ?

Teacher: I can tell by what they say in class. They have
learned that William Shakespeare is a great play-
wright. They speak with admiration of his plays.

Teacher :

H. M.:  Fine. It might be interesting, too, to find out what
they choose to read outside school. This might also
indicate their reading taste. What do you think ?

Teacher : Yes. But how could I find out ?

The headmaster then might suggest one or two ways for the teacher
to get evidence on the pupils’ leisure time reading choices. This
evidence might lead the teacher to be less satisfied with his teaching
of ‘literary appreciation.

4. Arrange for teachers to visit excellent teachers in other
schools. 'What is done elsewhere might make the teacher
see some of his own limitations.

5. Arrange for a small conference of all teachers who teach
the same subject in his school to discuss their problems.

These few suggestions as to what a headmaster or principal might
do to help teachers see the limitations in their own teaching do not
by any means exhaust the possibilities. Each suggestion, though, is
intended to show how the school administrator might help the teacher
to discover for himself what his possible deficiencies are. Had the
headmaster told the teacher what the headmaster thought was wrong
with him, the teacher’s first impulse would naturally have been to

defend himself.
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Helping the teacher to develop hope that his problem can be
solved : Dissatisfaction unaccompanied by hope leads to discourage-
ment. Dissatisfaction with hope leads to attempts to do better. The
administrator can do a number of things to help the teacher realize
that he can do something about the limitations he has become aware
of in his own teaching.

1. In his talks with teachers the school administrator can pur-
posely take a positive, optimistic approach. It is almost
always true that no matter what the limitations are, some-
thing, at least can be done to reduce them. Teachers are
never too old to learn new skills if they want to.

2. In helping the teacher narrow down and focus his dissatis-
faction (see p. 31) the headmaster or principal is taking
a positive step to develope hope. A big problem can
usually be broken down into a number of little problems
that can be tackled one at 4 time. This will seem feasible.
The big problem may have been discouraging.

3. Knowing about inservice education would enable the
school administrator to discuss with the teacher the various
resources that are available to help him in his efforts to
do better. If there is an Extension Services Department
nearby the teacher might learn that he could be deputed
to a training course or workshop.

4. The headmaster, by showing genuine interest in a teacher’s
desire to improve himself, and standing ready to provide

what aid he can, would help a teacher be more hopefuf
about improving.

Defining and focussing the Classroom Problem Many instruction-
al problems that a teacher might recognize and desire to do something
about are so comprehensive as to make constructive attempts to solve
them almost impossible. As we have said in chapter V, what must be
done is to narrow the broad problem down, to focus it, and to define
or describe it very exactly. This often makes it possible to attempt
to deal with the situation. A teacher who is distressed because all of
his classes are so large, is probably discouraged at the very thought of
trying to do anything constructive about this comprehensive difficulty.
If he is helped to understand that he might see what methods he can
experiment with in one class, however, and if his experimentation
is limited to a single aspect of his work with that class, say class dis-

cussion, he is much more apt to step forward on the road to
improvement.

What can the headmaster or the school administrator do to hel

a teacher define his problem and narrow it down so that it can be
tackled? We have this suggestion :
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In his talks with the teacher the headmaster or principal can help
him define or speak more exactly about the classroom problem that
bothers him. This is only possible if the headmaster or principal is a
skilful counsellor like the principal speaking in the following

conversation :

Teacher : My classes are just too big. Sixty-five pupils in one
group are far too many.

Principal: Sixty-five is a large number. When you say “too
big”,—you mean too big for what? Is your room
too small ?

Teacher : No, it is n’t that. Too big to teach well is what T

mean.

Oh, I see. Is it much harder to lecture to 65 pupils

than to 40 ? What is it that the added 25 pupils
do that creates the problem ?

Teacher: No, when I lecture the larger group makes little
difference. It’s when I,—(pause) when I have a
class discussion that I'm baffled. 1 don’t seem to
be able to have a good discussion with 65 pupils.

Oh, I see. This would seem to be a problem. Let’s
talk about just ome of your classes, History. How
much class time do you spend in discussion each

week ?

Principal:

Principal:

Teacher : .Not very much, now, probably only 30 or 40 min-
utes. But I'd like to have more discussion, but it

doesn’t work.

Principal : Hm-m-m. May be we can do something. When you
say the discussion “‘doesn’s work”, what goes wrong ?
Teacher : Nothing goes wrong, exactly, but most of the pupils

just don’t take part in the discussion. They just

sit back.

al, by asking good questions, and listening carefully,
row down his problem-from “My classes are
just too big” to “most of the pupils in my History class do not parti-

> This is'a situation with enough focus and

cipate in class discussion.’
definition to start to work on. The reader noted, we are sure, that
the principal himself did not narrow the problem down. He asked

uestions and made observations that enabled the teacher to focus
his dissatisfaction.
cher diagnose the difficulty : One of the most

Helping the lea ) ity - ) T
important aspects of classroom experimentation is the diagnosis a

This princip
helped the teacher nar
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teacher makes of an instructional difficulty in order ro find out, to
the best of his ability, what causes it, what brings it about. A teacher
who undertakes a careful diagnosis searches for reasons for the prob-
lem’s existence. Anything that is done to remedy the troublesome
situation is done as a result of what this search reveals. As we said in
chapter V, it is as important for the teacher to diagnose a difficulty
before trying to do something about it, as it is for a doctor to diagnose
a sickness before prescribing medicine.

What can the headmaster or the inspector do to assist the teacher
to make a bette? diagnosis? We have found that most help can be
given to teachers in this area through talking with them. The talk
is focussed upon helping the teacher work out better answers to these
questions :

1. What are known to be causes ?
2. What are suspected to be causes ?

3. How can evidence be obtained to test these suspected causes
to find out whether or not they are actual ?

4. Which of the known causes can be eliminated or have its
influence reduced by the teacher?

5. Of the causes the teacher can do something about, which
ones are most important ?

We wish to stress again that the headmaster or principal talks with
the teacher in such a way as to help the teacher discover, for himself,
whenever possible, the best answers to these questions. His purpose
is not to tell the teacher what he believes are the best answers. Com.
pare these two conversations :

Conversation I Conversation IT
Teacher: My pupils do nat do their Teacher: My pupils do not do their
homework. homework.

Headmaster: This is a problem many

Headmaster: Why don’t they? teachers face. I wonder why

. B upils do not do thei -
Teacher: I just dom’t know what the - evoll)'k. Whatisyoure:)l;)it:xc;([?x&
reason is. Teacher:  Ijust don’t know what the

reason is.

Headmaster: Probably you don’t punish . . .
the pupils who do mnot do Headmaster: It might be worth-while to

their homework. Am I right? :hri’nltgoso%nd out Do you
“Teacher: Wel,—I may not always Yeacher: Yes, T guess so, Pve always
punih them, I vas e plan
Headmaster: That must be the reason— Headmaster: That names it but hardly
they need’ punishment when e’;‘l’la“s’zgé Isuitﬂgsua:léz t}:)at
t:;;yul c;i'ont do what they ?hisy troublep ;)bomgx hofn:

work ?
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Teacher: _Usually, Yes.
Teacher: Is it because Idon'tpumish pr.ogqmater: Might you be in a better

them when they don’t that position’ to do something-
they fail to do their home- about the situation if you
work? could find out, from those

pupils, why they don’t do

Headmaster: That's the way it looks to their homework?

me. Teacher: Yes, that seems reasonable.

Which conversation do you believe would result in the teacher
thinking more critically about the probable causes for pupils mot
doing homework ? Which conversation would you think more appro-
priate for helping the teacher solve the problem? What is the role
played by the Headmaster in each of these conversations? Which
role would you prefer? Why? Underline some of the words which
emphasize the role of the headmaster as helping the teacher to diag-
nose the difficulty.

Helping the teacher search for promising solutions : Having com-
pleted his diagnosis of his teaching difficulty, and having identified the
causes he wants to do something about, the teacher searches for some
action he can take that will either eliminate them or reduce their
influence. This search is most apt to be successful if the teacher has
access to a great number of resources. What can the headmaster or
inspector do to assist the teacher in searching for more promising
practices or materials ?

1. He can help the teacher locate and read articles and books

- that may describe actions or solutions that someone else
has tried and found useful in similar situation. Often an
Extension Service Department, or a nearby College or
University, makes available books and journals on educa-
tional subjects with which the headmaster or principal
might be in general touch.

9. He might arrange for or ask others to arrange for seminars
or workshops which experimenting teachers might attend
at which experts might help them identify possible solu-
tions for their problems. .

3. Working with the inspector he might arrange for meetings
of teachers from neighboring schools. All of the teachers
convened would be concerned with problems in the same
general areas. They would exchange their experiences and
describe ways and means they had used to deal with com-
mon problems.

4. Visits to other schools might be arranged for an experi-
menting teacher. Schools would be chosen, with the help
of inspectors, in which teachers had been noticeably success-
ful dealing with the experimenting teacher’s instructional
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problem. Seeing and hearing about all of this might
suggest some things that he might try.

5. The headmaster might arrange special staff meetings for
discussing such problems and encourage cooperation
among teachers.

6. A Supervisor or an Education Officer may find out talented,
resourceful and experienced teachers and make it possible
for them to go to different schools during a particular
period in order to help the teachers start experimenting
with more promising procedures.

7. Reports of seminars, workshops or other guidance and help
programmes could be cyclostyled or printed for distribu-
tion among schools. A periodic bulletin at a district level
may be brought out giving accounts of experiments con-
ducted by other teachers. An experimentation question-
box might be organised so that teachers could ask questions
and get replies from competent persons.

The suggestions mentioned above are only indicative of the various
ways in which administrator could help teashers in their search for
promising solutions.

Helping teachers hypothesize : In due course a teacher decides
upon one or more things he wants to try. He predicts that they might
reduce the seriousness of or even eliminate his teaching difficulty.
Using research words, he “formulates a hypothesis” that he wants to
test in an experiment. What can a principal do to assist a teacher in
formulating a hypothesis that is feasible, and testable and exact ? We
suggest that the most-helpful thing to do is to assist the teacher in
formulating a hypothesis that clearly has a close relationship to his
diagnosis of causes and his search for promising practices. Assume,
for example, that a teacher wants to take some action to improve his
pupils’ ability to make good estimates of answers to arithmetic prob-
lems. His diagnosis indicates that one important reason for poor
estimates is lack of experience in making them. His search for a
solution worth trying causes him to decide to experiment with having
pupils : :

(@) Make quick estimates of the correct answer to arithmetic
problems read out to them.

(b) the problems will be arranged in approximate sequence
from easy to difficult.

(¢) the pupils will hear immediately the correct answers and

(d) the pupils will explain their method of making their esti-
mates as soon as they hear what the correct answer is.
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This promising action then might be formulated by the teacher,
with the help of the principal, into the following action research

hypothesis :

If 1 spend one class period a week :

(a) having pupils make quick estimates of the answers to
arithmetic problems arranged in a list from easy to difficult,
and

(b) inform them of the correct answer as soon as the estimate
is spoken, and

(¢) ask them to explain how they made their estimate as soon
as they hear the correct answer.

then their ability to make correct estimates of the correct answers to
problems they have not seen before will improve.

This hypothesis is feasible, testable, and stated in sufficient detail
1o make possible the planning of an experiment.

Helping teachers plan their experiment : Probably the most im-
portant thing about a teacher’s design for his experiment is the way
he intends to get “before” and “after” evidence regarding the extent
of his problem. It is the comparison of these “before” and “after”
data that tells him whether or not what he tried to do to improve

was really successful and to what degree.

It requires quite a special knack for principals or headmasters to
be helpful on this aspect of getting evidence for research. The school
administrator himself must be one who values evidence and knows
where to-look for it. In his work with teachers who are experimenting
he constantly asks questions like these :

How do you know ?

What do the pupils actually do that makes you think this about
them ?

How can you get evidence on that?

Do you feel that that kind of evidence is quite convincing?

‘What criticisms would you make of that kind of evidence<®

How might we get better evidence on that?

How might we quantify that evidence so that we could count
it?

The headmaster or principel would remember that no evidence
is perfect. He would also remember that a little evidence is better

than no evidence, and that, as we queted Dr. Thorndike as saying in
chapter VII, “Everything that exists, exists in amount; and everything
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that exists in amount can be measured,” and we might add, “can be
measured better.”

Conclusions

In this chapter we have suggested many things the school adminis-
trator, especially the principal or headmaster might do to encourage,
support, and assist teachers who want to do research, to experiment,
to improve themselves. We have hoped that he ‘might give serious

- consideration to rethinking his conception of providing teachers with
leadership if hitherto he has been disposed to give teachers many
rorders as a way of making them better. We have mentioned some
things he might do to try to develope an atmosphere in his school
that would make experimentation by teachers easier. Finally, we
suggested that he should try to act as a research consultant to his

teachers, providing advice and counse] at each step in the research
process.

We have waited until this final paragraph to describe the best way
for the school administrator to learn how to help teachers do research.
It is for him to experiment to improve his own professional practices.
Doing so will acquaint him with the problems.and rewards of research
as a way of trying to cope with practical problems. His wisdom
about such matters will then be based upon direct experience rather
than reading,
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Our assumption in writing this book has been that it would be
used mostly by classroom ‘teachers who do not have readily available
reference books on educational research. This is the reason we have
infrequently used footnote references to the professional literature.
Had we been writing for educationists we would have made a
strenuous effort to call attention to additional readings on most of
the topics we have dealt with.

Since completing our manuscript it has been suggested to us that
what we have written might be useful in connection with some of the
papers offered for the B. T., B. Ed. or M. Ed. degrees. Consequently
we are annotating briefly below a few references having to do with
research by teachers and related ideas:

A. ACTION RESEARCH

The first five of the following publications are similar in that each
is a report of the proceedings of an action research workshop lasting at
least one week. The workshops were held at various training colleges
in India and were for the purpose of building interest in classroom
experimentation as well as teaching some of the relevant concepts
and skills. The action research workshop reports are listed in order
of their publication.

1. Action Research Workshops—A Report.  Extension Services
Department, Sri Ramakrishna Mission Vidyalaya, Teachers College,
Coimbatore District, 1957.

2. Action Research in Education—Report of the workshop, Second-
ary Teachers College, Belgaum, 1958,

3. Action Research Workshop (Second Report) Extension Services
Department, Sri Ramakrishna Mission Vidalaya, Teachers College,
Coimbatore District. 1960.

4. Workshop on Action Research. Extension Services Department,
Dev Samaj College for Women, Ferozepore city, 1960 (includes a bib-
liography on action research and related topics of more than 100
titles) .

5. Workshop on Action Research. Department of Extension
Services, Teachers College, Mysore, 1961.

6. Corey, Stephen M. Action Research to Improve School Prac-
tices. Bureau of Publications, Teachers College, Columbia University,
New York, 1953.

A short book which develops and illustrates the thesis that
teachers, supervisors and school administrators might make better
decisions and engage in better practices if they were to conduct
research as a basis for dealing with classroom problems.
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B. EDUCATIONAL RESEARCH

I. Good, Carter V. and Scates, Douglas E. Methods of Research.
‘Appletion—Century—Crafts. Inc. New York, 1954,

A comprehensive (900 page) treatment of research methods
with innumerable references to the published educational investi-

gations, mostly American. One of the best known standard works
on educational research.

2. Harris, Chester W. (editor) Encyclopedia of Educational
Research (Thixd edition) The Macmillan Co., New York, 1960.

A critical 1500 page summary of the findings of educational
research. The volume is mostly American and is well indexed
and includes carefully selected bibliographies. Some 200 experts
prepared the summaries. A rich source of what is presently known
about a host of educational problems.

3. Rusk, Robert R. An outline of experimental education.
Macmillan and Co. Ltd. London, 1960.

A short book describing the techniques of experimentation in
the various fields of education. Considerable emphasis is given
to the practicability of educational research.

C. STATISTICS AND MEASUREMENT

1. Garrett, Henry E. Statistics in Psychology and Education (Fifth
edition) . Yongmans, Green and Co., London, 1958.

One of the best known and most widely used elementary texts
in statistics. It developes and illustrates all of the concepts and-
operations needed in most instances of educational research and is
a fine reference volume.

2. Thorndike, Robert L. and Hagen, Elizabeth. Measurement
and Evaluation in Psychology and Education. Chapman and Hall,
Ltd.,, London, 1955.

A sound and comprehensive treatment of measurement in edu-
cation. The illustrations are numerous and suggestions of a prac-
tical nature about test construction are given. Theory and basic
concepts are well developed.

D. EDUCATIONAL LEADERSHIP

1. Mackenzie, Gordon N. and Corey, Stephen M. Instructional
Leadership. Bureau of Publications, Teachers College, Columbia
University, New York, 1954,

This book will be of especial interest to principals, headmasters
. and inspectors. In it are discussed various approaches to bringing
about improvements in teachers. Research and experimentation
as a way of facilitating change are emphasized. The concept of
cooperative problem solving as it applies to school administration

is developed at some length.
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