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CHAPTER IV

DEVELOPMENT OF INSTRUCTIONAL MATERIAL
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Instructional material forms an important part of the
study. The achievement of the objectives to a great‘extent
depends upon the appropriate instructional materials. The
development pf‘materials should be’tailored to particular
- student vocabularies, types of experiences, learning patterns
and specific objectives. It is, therefore, véry important
that care should bé taken to develop inmstructional materials
according to the pre-decided objectives of each coméonent.
The details of the development of instructional materials for
four components included in the present study have been
described here. In addition to these, this chapter also
presénts the details regarding the development of other

instruments used in this study.

As mentioned in chapter III, in the present investigation,
out of the four components, ihe PLM has been included as the
major component of the strategy.'Therefore, the procedure of
?he development of software material for the PIM has been
given first, with all the necessary details. After giving the
complete procedure upto the individual\and group fryout, the
procedure about the development of the software material for
other three components, viz., library-reading, discussion and
practical work followed~by procedure of field try-out have
been described. According to the order mentioned, the procedure

followed to develop the software material for all the
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components is as under :

Development of programmed learning material

Library ~ Reading ( References )

Discussion ( Points for discussion )

Practical work assignment

Field tryout

Instruments to measure students'! characteristics

4.1 Development of Programmed Learning Material

Programmed learning material was developed for the course
content. The development of PLM falls under the following

Phases.

1. Preparation :

(a) Analysis of the course content

(b) Behaviour specifications -~

(1) Terminal behaviours
(ii) En’cering behaviours and target population
(iii) Criterion test
(c) Task Analysis
(d) Programmed style, presentation formst,

response mode.
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2. Writing the programme :

(aj Writing the frames
(b) Types of frames
(i) Teaching frames
(ii) Practice ffames
(iii) Review frames
(iv) Criterion frames
(¢) Prompts

(d) Pirst draft of the programme

3. Field Testing :

4., Revision and final draft

4.1.1 Preparation :

-

4.1.1.1 (a) Analysis of the Course Content : First of all,

the course contents were analysed in detail. The course on
'Educational Evaluation' includes six units. It is prescribed

as a compulsory ¢ course for the B.Ed. students of S.N.D.T,
Women's Universify. The special feature of the course is that,
the student teachers have to utilize the knowledge of evaluation
in their day-to-day practice-~teaching work throughout the

year. So units were rearranged according to the importance of
utility to provide theoretical and practical knowlédge at the

right time. Another consideration for the rearrangement of the
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units was regarding the development of PIM, which requires
some sequential order of units. Proper sequence for the
presentation of contents was‘decided on the basis éf flow
charts. Flow charts were prepared to study the interdependercy
of the different coﬁcepts to be covered and for the proper
sequencing of content material. The course content includes

the following six units @

1. The concept and theory of evaluation
2. Taxonomy of educational objectives

3., Techniques of evaluation

4. Types of questions

5. Acquaintance with tools of evaluation

6. Unit test

Flow chart 1 presents a comprehensive picture of the
content of complete course. Flow Chart II presents the
analysis of the content included in Unit I. In the same
manner flow charts from III to ¥/ present the analysis of
the content included in the Units IIT to VI. All the:flow

charts are presented here.

4.1.1.2 (b) Behaviour Specifications : (i) Terminal

behaviours : The first step in designing an instructional
system is the specification of the purpose and objectives to

be achieved. In an instructional system the 'end-product'
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is the behaviour of student.

In contrast to the broad educational goals, 'terminal
behaviour' is defined by Glaser (1969) as the performence that
the student should display at the end of specific instructional
sitvations'. Terminal behaviour is nothing but a description
of behaviours which students must acquire during the process of
instruction. Bffectiveness of instructional work depends on

how well the students acquire the terminal behaviours.

Considering the proficiency the B.Ed. students should
acquire through the course, for carrying out evaluation work
in schools and in consideration to the different content areas
included in the course, terminal objectives were specified in

behavioural terms for all six units. The list of terminal

behaviours for all six units have been presented here.

(1) Terminal Behaviours :

Unit I
At the end of the treatment, the students will be able to -

1. define educational evaluation.

2. analyse the given objectives according to their
respective subjects

3.plan learning experiences for desirable behavioumjchanges
4.define educational objectives

5. arranger. in proper order the five specific steps involved
in the process of evaluation
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enumerate the various aspects of child-development to
be included in comprehensive evaluation

state the two characteristics of good evaluation
illustrate the three stages of continuous evaluation
distinguish between expected educational objectives
and actual learning outcomes

plan the given unit according to the five steps of the
process of evaluation,

explain with illustration the interrelationships of
educational objectives, learning outcomes, learning
experiences and evaluation techniques in the whole
evaluation process,

state the uses of evaluation to teachers, students and
administrators
Unit IT :

At the end of the treatment the students will be able to

list the appropriate words for the clear and ambiguous
statement of objectives

state four objectives in the forms of expected level of
behaviour

write the two principles of the correct statement; of
objectives

identify the correct statement of objectives in the form

of learning outcomes and also in the form of expected level

0of behaviour
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12

13

14
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distinguish between objectives stated in the form of
students' behaviour and expected level, and those not so

stated,

convert non-behavioural objectives into the students'
behavioural forms

clasgify the given objectives into specific, general,
ultimate and immediate objectives,

write 2 %0 3 specific objectives for a given general
objectives

recognize the type of objective from the statement of
different objectives

write the specific purpose of the three domains of
taxonomy

list the appropriate words to represent each domain

write the hierarchial order of the objectives of three
domains

distinguish between written objectives representing the
cognitive, affective and psycho-motor domains

clagsify the objectives in cognitive domain oo belonging
to (a) the lowest level or (b) higher level of objectives

Unit IIT :

At the end of the treatment the students will be able to

recognize the specific characteristics of three techniques
of evaluation

classify the different aspects of child-development whiech
can be evaluated under the three different techniques of
evaluation
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write the differences between testing, observation
technigue and self-reporting technigue

recognize the measurable and non-measurable aspect of

child - development

explain in 3 - 4 lines that comprehensive evaluation
includes both measurable and non-measgurable aspects

and value judgment
discriminate the characteristics of measurement and

evaluation

Unit IV @

At the end of the treatment, the students will be able to -
write the three characteristics of essay type questions

state the types of learning outcomes evaluated by essay-

type questions and objective: type questions

explain in 4 - 5 lines why essay type questions are

unavoidable

point out the need, (a) to formulate standard answers

for essay type questions (b) to prepare the scoring key

identify the good and weak essay-type gquestions

convert the weak essay type questions into an improved

form
state the two classifications of objective type questions
construct the different types of objective questions

identify the characteristics of essay type or objective

type questions from the given statements

write two reasons, specifying each in about 2-3 lines, as

to why a good question paper should contain objective type,
essay-type, and short-answer questions.
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Unit V :

At the end of the treatment the students will be able

enumerate the learning outcomes evaluated by rating

scale

prepare a table to classify the tools of evaluation

under the three different techniques of evsluation

prepare the models of check-list and rating scale for

a given behaviours of the students
mention the appropriate tool of evaluation for the given
situations

Unit VI s

At the end of the treatment, the students will be able to -
define unit test

write the importance of objectives, course content and

types of questions in planning unit test

mention the steps in planning unit test

explain the term pool of questions

prepare the item card

mention the details to be writtten on item card

define blue-print

write the imporitance of blue-print for a test construetion

prepare the two dimensional and three dimensional blue-
print
write how model -answers and marking scheme are important
in making the evaluation of unit test as objective as
possible.
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11 Construct one unit test in any subject considering
the principles of construction of a unit test.

12 mention the four precautions while administering a
unit test

1%  apply the formula of correction of score to the given
data

14 calculate the value of item-difficulty and itenm-
discrimination of a given data

15 recognize the good and weak items of a test from a
given difficulty values and discriminating values

16 enumerate the characteristics of a good unit test

(ii) Entering Behaviours and Target Population : The PLM

is specifically prepared for utilizing it as self-instructional
material to study the course 'Educational Evaluation' preséribed
for the B.Ed. students of S.N.D.T. Women's University studying
through Gujarati medium, the target population for the study.

An investigator has to assume certain behaviours of the

students prior to the conduct of an experiment. These behaviours

can be described as the entering behaviours. Decacco (1970)
described the entering behaviours as, 'the present status of
the student's knowledge and skill in reference to a future
status the teacher wants him to take'. To make the teaching
less precarious, it is important to think of and formulate

entering behaviours which would help in turn to make the terminal
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behaviours more feasible and accurate. If teaching can be
described as getting the student from where he is to where
he would like him to be, it can be said that, in programmed
learning, teaching means wmoving the students from entering

behaviours to terminal behaviours.

The course on Educational Evaluation is.completely a
new course introduced st B.Ed. level, and students have no
learning experiences upto their graduation level about. it.
S0 to study the programmed material developed for the course
does not require any spécific entering behaviour in relation
to the content or subject-matier included in it. What is
presumed here is that students admitted té B.E4. cléss should
have the idea of their school andco college experiences
regarding examination system, teaching, school work and
school activities. So the entry test includes the items
related to these aspects for the target population of the

study: The test is given in Appendix I.

(iii) Criterion Test : It is a test on terminal behaviours

of the students to find out the extent to which pre-specified
behaviours are attained by the students. Writing a criterion

test at the preparation stage, as Pipe (1965) says, 'helps

to sharpen the objectives and the pre-requisite skills, does

a2 great deal in showing how to approach the subhject-matter

when programming starts.'
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It provides feedback to the programmer which helps him

to modify the programme.

In order to assess the performance of students on six
units, one criterion test for each unit was constructed. The
criterion tests consisted of short-answer type, objective type
and essa&—type items. For short gnswer—type and essay-type
itemg the length of the required answer and the number of
points t0 be included in the answer are clearly specified in

order to make them as objectively scorable as possible. Cﬁp?e\tdi!‘-@

In addition to the six criverion tests, a comprehensive
test covering all the six units of the course was prepared.
In this test all types of items as presented in the criterion
tests were included and 1t covered a representative sample of

the objectives set for the course.(ﬂp?&ﬂdix})ﬂ

4.1.1.3 (c) Task Analysis ¢ Task analysis deals with the

question of hdw and to whom it shall be taﬁght. Once the
terminal behaviours have been defined and broken down into
tasks, the next step in the process is to analyse the task. This
refers to the process of eliciting behaviours which will lead
the learners to acquire the necessary knowledge and skills.
It includes analysis of all the activities that the students‘
have to do during the instructional process.

Task analysis of all the units was done on the basis of

terminal behaviours formulated for the student-teachers.
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4.1.1.4 Programme Style, Presentation Format and Response

Mode : The programme style in the present stmdy is linear as
all the students proceed through the same sequence of frames.
It is deviating, at times, a little from the linear programming
style in the strict sense of term in the following respects.
Firstly, frame size is of different length and varies from one
or two lines to one paragraph. Secondly, there are many open
questions to which the students can give their answers freely.
Thirdly, diagrams, tables and illustrations heve been provided

at various places.

The deviations in the frame $i2ze and question style at
certain places were adopted considering the suggestions and
levels of students under the study. It may be noted here,
that the students under the present study were quite mature
to give suggestions, as they were the prospective teachers. At
the field tryout, while going through the PLM, thé students
expressed that they felt bored sometimes to proceed through
the very small steps and responding frequently in the same
fashion i.e. in one or two words. On the basis of their suggestions
it was considered worthwhile to modify certain frames into
big size and to construct open questions to provide the
material according to the maturity level of students. So in the

final draft certain frames were modified by combining the small
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frames into comprehensive framed, and constructing some big
frames wherever possible without disturbing the sequence of the

content. At certain places open questions were provided.

One thing strictly followed here is that, whatever the
size of the frame it contains only one point of learning. which
is one of the basic principles of programming. Following this
style of programme, frames have béen presented in between
~horizontal lines. The correct answers were givem in the immediate
next frame. The following example presents the big frame,open

question and format of its presentation.

Example
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‘the third deviation, the use of diagrams, tables and
illustrations have been adopted in the programme with the -
purpose of providing varying stimuli which can motivate the
students to respond effectively. The presentation of the
material in this fashion, was done to help the learner to
consolidate the learning and to develop comprehensive view of
different concepts included in the course. The exampleglof

each one is given below :
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The response mode used for the programme was overt.
For each frame, the students were supposed to construct the
response either by filling the blanks or giving their own
ansvers in one word to one sentence,or selecting the answer
from the choices given, as regquired by the Skinnarian programme.
Considering the maturity of the students, a separate sheet
of paper was provided to write their answers in it. In the
sheet, along with correct answers, students were asked to write
down their suggestions if they feel, regarding the modifications
of the frame in terms of wording, size, correct answer,
difficulty in understanding etc. The purpose was to get the
feedback from the students in the modification of the

programme.

4.1.2 Writing the Programme

4.1.2.1 (a) Writing the Frames : After the specifications

of behaviours, task analysis, deciding about the presentation
format, programme style and respoﬂse mode, the next work to be

done was to start writing the frames.

While writing the frames certain points of good frames as

shown below were kept in mind :

(1) Unambiguous wording should be avoided.

(2) Responses from learners should be relevant.

(3) Fremes should be challenging and stimulating.
so

(4) Prames should be, structured that there should be
maximum probability of success on the part of the
learner.
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b.{~-2:2 (b) Types of Frames : Frames are the vehicles

through which learners travel from entering behaviours to
terminal behaviocurs. They are the basic units of any
programmed learning material. Margulies (1964) writes that a
frame, 'presents a small unit of information,requires active
responsés and may be arranged to give immediate reinforcement'.
So,in a process of behavioural change, the sequential order

of different types of frames is necessary. In the present

study the following types of frames have been used @
(i) Teaching frame
(ii) Practice frame
(iii) Review frame

(iv) Criterion freme

Examples of each type of frame have been given hereunder:

(i) Teaching Prame : Example

" al me e — g, I - d

T aflopt ysiell uRl-ll k¥l wsty e,
Ml oysiel ye-nl 6 Bery dd 9, Gyl Aerl 1A yw

~

yodtul AT 3 3 24T Alsd Al 3P, A4 il 8¢ 8, bl A3l

[

getorl ¥ ol u watol diyetiul dicdl &Y 8 d4 Bscul s 9, Julul As
A wetio Aepettl Gdd S, U YsiRedl YR+l olg Bsey (Multiple-choice

Type) usix 83 O,
s gwld 4y Y,
AY 2Tl M2l GuRU @Al U« ypdinl Aed 8, «l3ell

Qoo Al uly sy wdiofl qutal qwddt S, Anidl § wcto WA g «uf
Voo Ris s3,
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RAYAL 2ds sl Bl AWAS Y 25t 4 D, & W 2w
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(3) =y 2sl

(¥) vy 2sl
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These types of frames ( teaching ) are used for the
gpecific purpose of téaching the new material. They generally
include suitable prompts in order to ensure maximun

probability of success.

(ii) Practice Frame

- — = w wan ™ VIR S o WS W S W e b e s R A e A G S G M B e B M i KN A W G S i MR e D MR N e G A e G S e mm A aa e

AsH 2 31 <93 Al U Al kY sett Jeals adedl wural 8, A qded
I Sl sul algel 8 d Al wh A 39 i sl
G, B gl @l weudl,
@ af
1. Sleddl U Bepil adle 21 it 8,
2, SlseR gl Hid S,
3. [l €12 8,
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The practice frames are included to strengthen the
material taught in teaching frames. The care has been taken

that learner can make an unprompted response.

(iii) Review Freme : Example 1

. ann s wa WA a3 s G e b g e SR W Gw MW W MR g s et B b B e A ik S AN W e G W e S M R B W e e S R B M G TN B M e M G W W e e
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Asm R FM A 18, AU yedlseml Il ruve waunl kY sRel M2l
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S vl A MR BiEl Sl Jg wuve wdRd
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The reﬁiew frames are used for © = two purposes. One, to
revieﬁ the concept taught in the previous frame and second,
to make the learning more meaningful as the students can see
the relationship between various points they have already
learnt in the preceeding frames. These frames are used before

criterion frame and after teaching -~ practice frame.

(iv) Criterion Frame :

Example 1

AsH ¥ BH L 1v3 24 AAqul YsiRedl YR-llelt YR usiR er-dl, el
aglell 0 a8, F dsiel ¥ Yslrel ueerl aiy
usqd €d A cm Ao e @il
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Slat %loa, '
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The criterion frames are used to test the learners on the
concept taught, with a view to have the judgement of effective-
ness for each concept taught in the previous frames. These
frames are used after the review frames and after the prompts

are vanished.

4.1.2.3 Prompts : In the present programme,thematic and

formal types of prompts have been used considering their suitability

in the particular learning situation.

Prom the experience of tryout, the investigator realized
that learners being older students became bored with the frequent
use of formal prompts. So,during the modification, such types of
prompts have been reduced and thematic prompits have been used
frequently. In this programme +the principle of fading of prompts

has been fplEawedi.
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4.1.2.4 Pirst Draft of the Programme : After the analysis

of the course content and specification of behaviours, the
next step to be followed was to write the programme. The first
draft of the programme was prepared following the types of
frames, their sequence and use of prompts, described in the
proceeding sections.

The developed programme should be evaluated to study its
appropriateness and effectiveness. The evaluation of programme
usually takes place in two distinct stages called developmental

testing and field testing.

The purpose of the developmental test is to check how far
the first version of the programme is, in fact, suitable to
those for whom it is written. It is usually carried out informally

with individual learners.

The developed programme for this study was tried out with
five individual students. The responses of each individual
student were analysed and errors committed were noted down.
The programme frames were revised on the basis of error analysis,
suggestions from individual learners regarding the frame sequence,
prompts and language. After the*due modifications, the first draft
of the programme was given to the subject-expert to evaluate
from the subject-matter point of view, to the programming expert
(guiding teacher) to check whether the programming principles
have been properly followed and to the language experti>to check

the language.
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Thus, the first draft of PLM was ready for field-testing.
Before describing about the field testing, the procedure
followed to develop the software materials for other components

is given hereunder :

4.2 Library Reading

The library reading proposes to develop- -- (1) an independent
study habit (2) the power of critical thinking, (3) to f£ill up
the gap remained if any, while reading the PIM, (4) ability to

select and organize relevant material.

For the library reading, reference books were given at the
end of each unit along with PILM.The necessary details regarding
the books such as name of the author, title of the book,
chapter number, and page numbers were given. References books
were selected keeping in mind the course-content of each unit,
the details given about the content and availability of books
in the library. Library sessions varying according to the
nature and requirements of the units were planned in advance.
Students utilized the regular class periods for their library

work. Number of library sessions planned in advance according

. as per .
to the units were of following :

Unit I - No. of Sessions
I 5
II 2
IT1 3
Iv 4
v 2
2
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The objectives to include the discussion as an instructional

component were
arising

(1) +to clarify doubts .74 e while reading the PLM

and library references.

(2) +to express one's own views

(3) +to maximise interactions among

group members

(4) +to develop group values like tolerance, open-mindedness

and co-operation,

(5) to overcome any gap felt between teacher and student,

while reading the PLM.

Objectives of this component are of

were tried to achieve according to their

this context it was necessary to develop

material for objective No.1, but not for

various types and
specific nature. In
the instructionsal

objectives 2, 3, 4,

and 5. Considering the nature of these objectives, efforts

were made to achieve throughi the proper process of discussion.

The instructional material for the objective No.1, 'to

clarify doubts arising while reading the PIM 'and library

references'was developed during the tryout stage.

To evaluate the perfeormance of every student at discussion

and to check whether various points regarding the content have

been covered or not, Observation schedule containing 12

various items was prepared. They were of the following type :
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(1) No. of points covered
(2) No. of simple questions,
(%) No. of higher level guestions
(4) No. of clarification questions
(5) No. of observations
(6) No. of irrelevant questions
(7) Speaking confidently |
(8) Speaking precisely
(9) Openness to others' ideas
(10) Objective attitude
(11) Elaborating ideas put forth

(12) Integration of different ideas

The observation schedule prepared fori the discussion

is given in Appendix A.

mentioned
The clarification sbout the purpose of abovetdifferent

items included in the observation schedule will be helpful

in understanding their appropriateness.

(1) No. of Points covered :

The investigator herself conducted the discussion. The
points for the discussion were pre-decided to avoid unnecessary
talk and to keep discussion on track. These points were identifiec
on the basis of : (1) content snalysis and the opinion of the
subject specialist. (2) errors committed by students on PIM ie.

the content of the frames for which more than 3 students had
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not given correct answers and of unénswered frames, were
considered to be included.

Over and above these points the scope was provided to
discuss the points raised spontaneously at the time of
discussion. To judge how many points were covered during the
discussion and to make evaluation clear and simpler, only
those points which were pre-decided, were taken into account.
Number of such points in different units were different depending
upon the length and the nature of units. The list of unitwise

points for discussion is given in Appendix B.

(2) Types of Questions :

The items from 2 to 6 in the observation schedule relate
to the various types of questions and students' observations.
These items were included for two purposes : (1) To know from
students' own expression, their doubts, difficulties and
understanding regarding material. (2) To know their opinion
about the frame language, structure, clarity about concepts
in the programme.

To fulfill objectives No. 2, 3, 4, and 5 the items on
the observation schedule from 7 to 12 were included. To
know the extent of the presence of these personal gqualities
and any such develépment which may take place during the
discussion session a four-point rating scale was prepared. It

was of the following type :



To a great extent - 3
To some extent - P
To less extent - 1

Absence of gualities 0

The rating was done only for the items, speaking

confidently, speaking precisely, openness to other ideas,
elaborating ideas put forth, integration of different ideas
which were included for the special objectivegi%io develop
certain personsl gualities. For the first six items in the
observation schedule, the freguencies were marked. It was the
simultaneous process to mark the number and types of questions

agked, observations made, points covered, and at the same

time to rate their personal qualities.

4.4 Practical Work

The objectives of practical work were to develop
(1) various skills to carry out evaluation in school
(2) abilities to apply theoretical knowledge in practical

situations (3) ability to construct various tools of evaluation.

Topics for practical work were selected on the basis of
the nature of the content which can provide practical
experiences. The list of such topics was prepared in advance
at the time of the analysis of the course content. Throughout

the course the following type of practical experiences were



provided : (a) stating objectives in different subjects,

(b) planning learning experiences, (c) preparing objective
test items, models of tools of evaluation such as check-listg
rating scale etc. (d) preparing blue-print, (e) constructing

unit~test.etec.

The 1list of the topics of practical work is given in

Appendix C.

Along with PIM, software materialsfor the components
library reading, discussion and practical work twerec ready
for field tryout. Now the next step to be followed was to tryout
the developed material in the actual field to develop the
strategy by combining and sequencing the components included
in it.

4.5 Field Testing

Field testing is more formal than developmental testing.
The purpose of field testing was to assess whether the material
developed, achieved its stated objectives satisfactorily when

it was used with those for whom it was written.

For the field tryout 30 students of B.Ed. class of the
College of Mahila Mahavidyalaya, Baroda were included. The

tryout was done in the regular periods of fteaching for the

full term during the year 1978-79.
The individual component had been tried out by combining

and seguencing PIM, library reading, discussion and practical



work with their specific function in relation to the specific

objectives to be achieved.

In the beginning, the investigator had provided programmed
learning material to each student to work independently and
at her own pace. Students learnt each unit through PLM
which was followed by library reading. For library reading the
list of reference books had been given alongwith PIM. Students
were instructed to refer the boocks after reading the PLN,
Students did the library work at their own convenience. They
cempleted it before they came for discussion session. So far,
the students had acquired the basic knowledge and understanding
into the subject-matter through PIM and library reading. Then
the discussion session was arranged to clarify the doubts
regarding content, frame sequence, language and like. During
the discussion session, clarifications regarding the practical
work assigned to them were also made. After that, students
completed their practical work assignment and submitted to the
teacher. After the completion of. the whole procedure in this
order, the criterion test was given to measure the extent of
the achievement of instructional objectives. The results of
students' performance on the criterion tests for all the six
units at the field testing are given in the following

Table 4.1.
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Table :4.1: Mean, 8D, and Percentiles of all Criterion

Tests
Units

Percentiles T 1T TIT IV v VI
Py 42.5  3Q 45.5 44 47 42
Pso 39 37.5 43.5 42.5 44 39.5
P10 38.5 36.5  41.5 41 43 31
P60 37.5 35.5 39 +39. 41.5 34.5
P 36 34 38 37  40.5  33.5
P10 35 52 36.5 34 38.5 32
Pso 33 30 35 33 36.5 30.5
Foo 31 217 33 31.5 33.5  29.5
Eio 27 21.8  30.5 30 29 29
Mean 34,96 33.20  37.96 36.53 39.13  40.0
SD 5.91  5.76 6.16 6.04 6.25 5.72

* The maximum marks on all eriterion tests were 50.

The mean performance of the students on all criterion tests

was 66 percent and above. Looking to the percentiles, 70 percent

of students scored 60 percent and above.

At this stage the results on criterion tests were analysed.
After the evaluation of each criterion test feedback session
was arranged to discuss the performance of students. The

objective of the feedback session was to provide further
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clarification to the concepts where students had gone wrong

and had not done upto the level of expectation. During this

session, students expressed their views regarding the suitability

of questions included in the test and the coverage of content.
and helped her

Thus it served as the feedback to the investigator too,,to

modify the criterion test.

4,6 Revision and Pinal Draft

On the basis of the data obtained from the field testing
' them
the investigator revised the materials and made ready for

the validation. C{-\PPQY\A\ﬂL@

4.7 Reaction Secale

J

One of the objectives of the study was to investigate

the effectiveness of each component included in the strategy,

in terms of students' reactions towards each component.
For this purpose reactions of students were studied by
two ways

(i) Through students' written expression about how
different componénts helped them in learning.

(ii) Through reaction scale.

To obtain students'® reactions in terms of their written

expression no instrument was needed.
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viz., written material (PILM) was analysed into seven aspects.
These seven aspects are small steps, self-pacing, writing
the answer, comparing the anmwer with the right answer,
teacher's help, review frames at the end of the concept and

introduction to the unit.

The second component namely library reading has two
aspects, viz., references suggested at the end of the unit,

and its integration with the written material.

Discussion is the third component and it has five
aspects, viz., clarifying.doubtsjdiscugsion about main pointsg,
knowing other's views, reacting to other's views, and the
sequence in which written material, library work and discussion

are used.

Practical work is the fourth component and it has three
aspects, viz. getting clarity about concepts, developing
2bility to a2pply the knowledge in practical situations,
combined use of written material, library reading, discussion

and practical work.

Each aspect has been put in the form of a statement %o
which the students were expected to react in order to
express the extent to which it had helped them in learning.
Against each statemgnt, therefore, there is a scale with four

points, viz., helped very much, helped 1o some extent, did
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und) did et kmp
not help muohlgt al

At the end of each component item for suvggestionsswas
provided to collect the suggestions about the overall operation
of that component. The final forms of the reaction scale in
English: and its Gujarati version, with the modifications

presented above, are given in Appendix E.

4.8 Instruments to measure Students' Characteristics

One of the objectives of the study was to investigate
the relationship between students' characteristics and
their achievement through the instructional strategy. Students'

\

characteristics selected for this purpose were :

Intelligence

Gujarati language reading comprehension ability

Academic motivation

The details about the procedure to obtain score on these
three characteristics and instruments used have been described

hereunder @

Intelligence :

To measure the students' intelligence, Desai~Bhatt Group
Test of Intelligence was administered. This test is standardized
for the students of the age-group between 12 ~ 16, while the
students under the present investigation are above this age.

The doubt about the suitability of the test for these students
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may be raised. But it has been used after +taking into

consideration the following :

There is no standardized intelligence test available
for adults in Gujarati.

Raven's standard; progressive matrices would have
been the most suitable test for measuring the

intelligence of the students under the present study,
since it has been standardized for adults and it is
non-verbal. However, at the tryout stage when this test
was administered twice to the students of B.Ed. for the
acadenic year 1978-79, at an interval of four months
(test - retest method), its reliability was found to be
only 0.23, which was very low. On the other hand, under
similar experimental condition, i.e. using test-retest
method on the same group of students, it was found that
the reliability coefficient of Desai-Bhatt Group Test
of Intelligence worked out te be 0.81. Therefore, to
obtain IQ of the students under the present study,
Desai-Bhatt Group Test of Intelligence was preferred to
Raven's Standard Progressive Matrices. Incidentally, it
was observed that ﬁardly 10 percent of students could
complete Desai-Bhatt Group Test of Intelligence within
the stipulated time.

It is realized from the Wechsler Adult Intelligence Scale
cross sectional age curve (1955) for uts age of 16 to 75
and above that 'The successive increment by which test

scores increase with advancing chronological age not only
diminish progressively but ultimately vanish altogether.’

From this result, psychologists have recognized that,
'Dividing an adult's M.A. score by the actual C.A. in



order to obtain IQ would lead to absurd results. To avoid
these absurdity they generally adopted the plan of using

a8 denominator the highest C.A. beyond which the observed
M.A. scores cease to increase.
authors at some points from 14 to 18 years.'

Accepting this, the test which measures the IQ of the

age group of 16 can be considered suitable to obtain IQ of

152

This age was set by different

the age group above 16. In this context, in the manual of Desai-

Bhatt Group Intelligence Test, IQs above the age of 16 have

been given which also suggest that authorities have taken care

to provide measures above 16 years of age. In other words, this

test can be assumed to be suitable to obtain IQa above the age

of 16. The copy of the test is attached in Appendix F. The IQ of

the students under present study can be read from the Table 4.2

given below ¢

Table :4.2: IQs of the B.Ed. Students for the Academlc
Year 1979-80 (N = 30)

137
109
126

99
127
112

110
122
104
102

97
100

121
119

95
126
110
111

113
103
122
114

96
112

97
151
105
114
104
119

From the Table 4.2, it can be observed that, in a gfoup of

30 students, the IQ of highest intelligence student was 151

and of lowest student, it was 96. Thus, the IQs of students
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under the present study ranged from 96 to 151.

Gujarati language Reading Comprehension :

To measure the Gujarati languasge reading comprehension
ability, the investigator developed a test of Gujarati -
reading comprehension. The test consists of four passages.
Each passage is followed by multiple choice guestions, and
each question carries one mark. The whole test was divided
into two equal forms, in which form A consists of first two
1 and 2 passages contalning 13 items. Form B consists of
another two passages 3 and 4, also containing 13 items. The

maximum possible score on the test is 26.

The reliability coefficient was found to be 0.79 by
parallel form method. The validity of the test was determined
by teking the judgement of 3 experts. Por this purpose, a
gquestionnaire was prepared on three point scale, which contains

6 questions regarding the suitability of passages.

To consider the suitability from students' point of view,
before administering the test to B.Ed. students, it was given

to the 5 graduate students. On the bases of experts' opinion

and students responses, the necessary modifications were done
in the test. Thus, the test for B.Ed. students for Gujarati
reading comprehension was developed and administered in the
beginning of the final experiment. The test is given in

Appendix H. The score obtained by the students on Gujarati



language reading comprehension have been given in the

following Table 4.3.

Table *4.%: Score on Gujarati Language Reading
Comprehension Ability Test (N = 30)

24 22 20 20 17
18 17 21 - 16 21
20 20 15 20 14
18 18 24 19 20
17 16 21 19 18
20 1" 20 20 18

*Maximum marks on the Test were 26.

The Table 4.3 shows that the highest score obtained by
the students on Gujarati language reading comprehension

ability test was 24 and the lowest score was 11.

Academic Motivation 3

Junior Index of Motivation (JIM) scale developed by
Jack Frymier was used to measure the academic motivation of
the students. Students' level of academic motivation was
decided on thé basis of the score obtained by JIM scale. The
JIM scale was originally developed and standardized for schiol
children. But assumption related to the age in the developument
of the scale was such that 'In the society most people between
the ages of six and eighteen are involved in some type of
formal education. H&wever, other youngsters below the age of

six and many people over eighteen are also engaged in educational



199

pursuits. Given these factors, it was decided that the
instrument te be developed should be appropriate for persons

of -age twelve or so or older'.

Ihe following two excerpts from Frymier's (1970) writing
should further clarify the actual nature of the psychological

construct being measure through the scale.

'Throughout this research, motivation was assumed %o

be somethingg which came from within rather than some-
thing which came from without. That is, motivation
towards school was assumed to represent an internalized
state of being which manifested itself outwardly in
particular ways of behaving. In other words, motivation
was conceived of as that which a student had or was
rather than that which a teacher or other person did

to him.' ,

'It can be pointed out that whatever causes one to try
to do good work in school comes primarily from within
rather than from without, and that whatever this
motivation or force is, it is probably rooted in one's
personality structure, his value structure, and his
curiosity. In the development of items to be included
in a motivation index these assumptions were employed.'

The scale consists of 80 items in the form of statements.
Although there are 80 items, only 50 items are t0 be scored.
The others are filler items, but should be included. For each
statement the student responds by making one of A, B, C, D, |
which represent, agreement, strong agreement, disagreement,
strong disagreement with the content of the statement,
respectively. Although the questionnaire is not timed, it

takes about 30 nminutes for students to complete the items.
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Por scoring responses 4, B, C and D are tzken 1o
represent 1, 2, -1 and -2 respectively. Student's score for
the 50 items are added algebrically. This sum with sign
reversed is the raw score value. This raw score value is then
added to +100 algebrically. This score is the student's
converted motivation score. Higher scores indicate higher
motivational level, and lower scores indicate lower

motivational level.

Frymier (1970) has reported a split-half reliability
coefficient of 0.67 for college students. Govinda (1975) has
reported a split-half reliability coefficient of 0.89 for
B.Ed. students of M.3. University. As has been pointed out
earlier, the scale has been originally standardized for use

However,
with school children.,in answer to the question whether the
scele be valid for use with college students, Frymier (1970)
writes, based on the wvalidity studies conducted by him, that
the evidences seem to suggest that the scale‘may have validity
for use with groups older than secondary -school age. These
evidences show that the JIM scale can be used for college

gtudents.

The whole scale was translated into Gujarati. It was

given to three experts, who have good command over English and

Gujarati language, to check the appropriate wording in Gujarati
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and to confirm, whether it conveys the same meaning. The JIM
scale in the original form and its translation in Gujarati
is given in Appendix G. The following table 4.4 presgnts the
Academic Motivation Scale of the students covered under

‘present study.

Table :4.4: Academic Motivation Score (N = 30)

89 108 114 103 102
68 122 86 114 114
101 95 84 109 92
87 110 113 109 109
124 107 118 90 105
120 86 126 113 97

It is revealed from the table 4.4 that the Academic

Motivation secores 6f the students varied from 84 to 124.

The next chapter describes the conduct of the experiment

and the evaluation of the instructional strategy.
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