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CHAPTER Iv

CONSTRUCTION AND STANDARDIZATION
OF THE TOCL
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;A healthy system would tend to invent new procedures,
move toward new goals, produce new kinds of products, divérsi—
fy itself and become more rather than less differentiated
over time. ©Such a system could be said to grow, develop and

change, rather than remaining routinized and standard.

- MATHEW B. MILES.

Planned Change snd Organigational -
Health. In Fred D. Carver and Thomas

T. Sergiovanni (Eds.), Organigzations
and Human Behaviours, bocus on
Schools, McGraw-Hill Book Company,
New York, 1969, p. 381.

Oy D Ty WO e g T GD S W o, gy P Ny g R D B T e P p WS G OV S s W N WD WD e T SN S g WA W e

CONTENTS

4.1 INTRODUCTION -

4.2 THE PRESENT PLAN OF WORK

4.3 SCALE GONSTRUCTION AND DEVELOPMENT OF INNOVATIVE
PRONENESS SCALE

4.4 COLLECTION OF THE ITEMS

4.5 REVIEW OF THE ITEMS

4.6 'PRE-TRYOUT OF THE QUESTIONNAIRE

4.7 TRYOUT OF THE QUESTIONNAIRE

4.8 VALIDITY, RELIABILITY AND ESTABLISHING NORMS



! 105

CHAPTER v

CONSTRUCTION AND STANDARDIZATION
OF THE TOOL

4,1 INTRODUCTION

The principal objective of the present study is to
construet and standardize the tool to measure innovative
proneness of the teacher-educators of the Secondary
Teachers' Training Colleges of Gujarat. This chapter
embodies the complete account of the procedure of constru-

ction and standardigation of the present tool.

The present tool will be first of its sort in
Gujarat. India in general and Gujarat in' particular, needs
many such éuestionnaire and this is just an humble attempt
in that direction. Here is an attempt to provide a tool to
measure innovative proneness of the teacher-educators of

Gujarat.

Construction and administration of a questionmaire
require a good deal of pre-planning and pre-thinking.
Lindquist (1955) says, "Planning is an essential activity in
éll stages-of a test construction". qustionnaire is
constructed for administering it to a population or a
section, and hence planning plays a dominant role. He

further tells: .
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Scale planning encompasses all the

many operations of an outline or a table
specifying the contents or operations to
be covered by the test, but it must also
involve careful attention to item diffi-
culty, to types of items, to directions
to the examiners, to arrange for tryout,
to problems of test reproduction, to
provision for expert review, to the provi-
sion of adequate equipment and facilities.

4,2 THE PRESENT PLAN OFs WORK

In the light of the foregoing discussion, the

following steps were planned in the construction and

standardization of the present study.

The steps in the present work are:

1.

2.

3.

5.

Scale Construction and Development of

Innovative Proneness Scales.:

Selection of the components of the Scales of

Innovative Proneness.

A large number of items belonging to the area
of innovative proneness of teacher-educators

were constructed.

These items before assembling in a scale were
edited; the items having ambiguous meaning
were eliminated.

This scale was administered to a sample of
population for which the scale was to be
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standardized.
Scoring of each item was calculated.

This scale was again administered to a.second

group.

The validity, the reliability and norms were

found out.

Ihe final form of a scale was administered to

the entire sample of the population.

4.3 SCALE CONSTRUCTION AND DEVELOPMENT
OF INNOVATIVE PRONENESS .SCALES

seek to identify and quantify four aspects of teachers'

innovativeness:

(1)

"Teachers® expressed attitudes towards
specific innovations and combinations of
innovations, having regard to the potential
cumulative effect of attitudes arising

from past experiences with innovations.

(11) Teachers® general attitudes to change or -

. their change related values.

(iii) Teachers' preferred behaviocurs in relation

to their perception‘of attributes of

inmovations.
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(iv) Teachers' preferred behaviours in relation
to thelr perception of the setting and
circumstances in which innovations are

introduced.

The distinction between attitude towards innovation
defined as a relatlvely enduring organization of an indivi-
_dual's belief about an object or idea which predisposes him
to action and his actual behaviour requires exploration.
There is little evidence that expressed attitude and overt
behaviour are necessarily consistent. Festinger (1964)
found that a change in attitude towards an innovation é.id
not always lead to be discrepancy behaviour change. In the
school context attitude behaviour could carry important
implications. The overt behaviour of individuals in a formal
organizat ional setting may be highly divergent frc}_m their
attitudes and centrally held values. Attitude behaviour
discrepancy may result in a form of cognitive dissonance
which has been termed as 'innovation dissonance'. Viewed
in terms of dissonance theory (Festinger, 1957) or balance
theory (Heider, 1958), it may be hypothesised that the
resultant strains and tensions induced in the individaal
will be resolved by various dissonance-reducing mechanisms,
depending upon the individual's latitude of tension
tolerance. The conseguence of undue stress and dysfunctional
adoptation require further exploration. Various modes of

accommodation are suggested in Kelman's (1960) compliance
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theory. In order to predict behavioural outcomes attitudes
towards both the innovation and the situation need to be
considered (Rokeach, 1967 and 1968).

To explore the dimensionality of general change
related and innovation - specific attitudes and behavilours
the investigator constructed the four instruments. They are

given below:

1. Sectign I - The Inventory of Attitudes to -
ImlovatiOh (I oA.I o) .

2. Section IIA - The Situational Characteristics
Scales (s .C oS 0) -

3. Sectipn IIB - The Innovation Characteristics
Seales (I.C.S5.).

4. Section III»- The Change-Related Values
Questionnaire (C.V.Q.) "

5. ©Section IV - Biographical Data.

(a) Description of Each Section Scales

Section I - The Inventory of Attitudes to
Innovation EI.A.I.E

Rationale and Construction: The I.A.I, is a closed

form - Likert type summated rating scale designed to measure

teachers® pre-disposition to adopt educational innovations.
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Section II - Teachers' Perceptions of Situational
and Innovation Characteristigs

Rationale and Construction: Research on the deter-
minants and correlates of teacher 'innovativeness' suggests
that 'antecedent® conditions', to use Rogers' term (1962),
for the successful adoption of innovations include three

major sets of variables:

(1)  Situational Variables '
(1i) Characteristics of the Innovation

(iii) Personal Variables.

Io explore the hypotheses that teacher 'innovative-
ness' would be significently influenced by these variables
the investigator" constructed two scales: (i) The Situational
Characteristics Scale (S.C.S.) and (ii) The Innovation
Characteristics Scale (1.C.S.). (iii) The Personal Variables:
Biographical data and attitude s;:ores for all respondents was
collected by means of separate questionnaires described in

Section IV below.

Section III - The Change-Related Values Questionnaire

Rationale and Construction: The relationship
between teacher innovativeness and their general change-
related attitudes and values has been the subject of

several studies.



: i11

Section IV - Biographical Data

On a separate gquestionnaire respondents were
requested to provide information on the varlables like -
Age, Sex, Teaching experience, Academic qualification,
Foreign visit, Professional qualification, Mobility,
Inservice education; Reading habits and Professional

satisfaction.

(b) Selection of the Components of the-

Three Scales of Innovstive Proneness
of ngghe;—ggucggors

A questionnaire in its prelimlnary stage requires
a large number of statements regarding the object. Aftef
studying the various definitions of innovative proneness
as given by the experts, and the heads and teacher-educators
were interviewed, asking them their views and opinions
regarding innovative proneness.and frequency was prepared.
With the help of the respected guide, the investigator
arrived at seven main components of Section I - The Inven-
tofy of’Attitude to Innovation, eight main componenté of
Section II - The Situational and Innovation Characteristics
Scales and six main components of Section III - The Change-
Related Values Questionnaire. This twentyoﬁe main compo-

nents of the above three scales are described here as under:
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Section I - The I. A. I.

Types of innovation hypothesised:

1.

G.
7.

Innovations

" Innovations

Innovations

Innovations

-Innovations

Innovationg

Innovations

in 'Individualization'.

in 'Qurriculum Organization'.

in 'Teaching-Learning Process'.

in the use of 'Teaching Resources’.
in 'Internal School Organization®.
oriented towards 'Staff Development'

in 'School Community Relationship'. .

Secetion IIA - The S. C. Scales

8.

10.

Teachers' perceptions of the degree and kind

of administrative support proyided for innova-

tion in the

school (Administrative support).

Teachers' perceptions of the change-related

norms and values of their colleagues (Staff

Norms) .

Teachers® perceptions of the change-related

norms and values of the eduéational systen

(System Norms) .

Section IIB - The I. C. Scale

11.

Comp lexity

- Teachers' perception of the

complexity of the inmovation.
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12, Compatibility - Teachers' perception of the
compatibility of the innovations.

13. Risk Taking - Teacher$' perception of degree
of risk involved in adoption (Rislmess).

14. Localite - Perceived 'local' orientation of
the innovation (Localiteness).

15, Cosmopolite - Perceived 'Cosmopoliteness' of

the innovation.
Section III - The C. V. Q.

16. Traditionalism.
17. Progressivism.
18, Dogmatism.

19. ?enturesomeness.
20. Conservatism.

21. Change Proneness.

(c) Description of the Components

The description of above mentioned twentyone
components of "Innovative Proneness Scale" is already given
in Chapter III - Plan and Procedure. To avoid répetition,
it 1s not necessapy to give that description again here in

this section.,
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1 4.4 COLLECTION OF THE ITEMS.

There are two ways of collecting items for a

guestionnaire:

1. To translate the questionnaire available and

standardized in foreign countries.

2. To construct a gquestionnaire independently

for the specific area.
Translated items imply the following drawbacks:

1. The environment of foreign countries and Indian

_ are different 5asically.

2. The customs, social taboos and the like make

the material of one country unsuitable for the

other.

3. Idioms and proverbs of one country be actually
translated. Translation would at times mean
such a drastic change that the norms of the

original tests would not be applicable.

In view of the non-availability of a suitable tool
for the Indian conditions, and because of the drawbacks
prevailing in the foreign country's tool as enumerated
above, the investigator decided to prepare a separate
and independent tool on innpvative proneness of teacher-

educators, based on the Indian conditions.
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The construction of the items is based on three
sourcesy viz., (a) the existing inventories, (b) the
'descriptions of these areas in the soclological and the
psychological literature, and (c) the discussions with

persons who had studied these aréas for same purposes.

There can be no set rules for writing items.

Thorndike (1955) puts it beautifully:

Writing a good test is an art. It is
little like writing a good sonnet or little
like baking a good cake. The operation is
not quite free and fancliful-as writing a
sonnet, it is not quite standardized as
baking the -cake.

It lies somewhere in between, so
discussions of item writing is somewhere
in between exhortation to the past to go
out and express himself and the precise
receples of a good cook-book.

Lindquist (1955) says,

Item writing 1s essentially creative.
Bach item as it is being written presents
new problems and new opportunities. Just as
there can be no set formula for producing
a good story & or a good painting, so there
can be no set of rules that will guarantee
the production of good test items. ‘

The items should serve the purpose of testing.
This should not be boring to teacher-educators. McCall
(1949) suggests, "Tests should be enjoyable to both pupils

and teachers".
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(a) General Piinciples of Wording Items

The investigator observed the following general

principles towards the framing of the better questionnairve:

1.

4.

Se

T

8.

Statements that refer to the past rather than
to the present should be avoided.

Statements that are factual or capable of

being interpreted factual should be avoided.

Statements that may be interpreted in more
then one way should be avoided.

Statements that are irrelevant to the psycho-

logical objects under consideration should be

avolded.

Statements that are likely to be endorsed by
almost everyone or by almest no one should be

avoided.

Statements that are believed to cover the
entire range of the attitude scale of interest

should be selected.

The language of the statements should be

simple, clear, direct and easy to grasp.

Statements should be short, rarely exceeding

twenty words.
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10.

11.

14.

? 117

Bach statement should contaln only one

complete‘thought.

Statements containing universals such as all
none

always/and never often introduce ambiguity and

hence they should be avoided.

Words such as only, just, merely and others
of a similar nature should be used with
proper care and moderation in writing state-

ments.

Wherever possible, statements should be in
the form of simple sentences rather than in

the form of compound or complex sentences.

The use of words that may not be understood
by those who are to be given the completed

scale should be avoided.

The use of double negstive should be avoided.

Keeping in view gll these twentyone main components

of the sbove three scales, the investigator prepared a list

of items under each scale for the purpose of this study.

These items varied in their degree of agreement - Strongly

agree, Agree, Tend to agree, Tend to disagree, Diségree,

Strongly disagree. The weightage was given to each item

5, 4, 3y, 2, 1 and O respectively. Inversely keyed items

were scored 04 1, 2, 3y 4 and S.
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Item scores for each of the seven components of the
I.A.C., The 8.C, Scales, The I.C. Scale and The C.V.Q. were
summed to yield a subscale total score. For the components
of Section I 50 items, for Section I1 100 items and for
Section III 100 items were prepared showing various degree
of agreement to disagreement. Bearing in mind the above
general principles for writing the items, investigator
prepared a list of 250 items for preparing the scale of

innovative proneness of teacher-educators.

All the items were carefully worded into simple
language. They were edited and scrutinized again and again
with the help of the respe cted guide. Items were revised in
the light of the comments.

Lindquist (1955) expresses his views regarding the
number of items for tryout. He says, "The number of items
should be conéiderably larger than the number needed for the

finished one". ﬁ

(b) Check-up of the Language of the Items

Thorndike (1954) states, "It is anxiousness of
writing that the author of statement is not best qualified
to judge the clarity of the statement - he cannot appreciate
the difficulties that others will have with his ideas".

After constructing the items for the questionnaire

the investigator sought cooperation of language experts and
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experienced persons in the field of education. All the items
were checked separately by the experts and some of their
suggestions were carried out so that teachers may not find
difficulty in understanding the language of the question 4%

items. Thus, the items were made more practical.

(c¢) Compilation of the Items
Lindquist (1955) says,

Onee the individual items have been
constructed, the problem remains of selecting
from among those that survived the review
process and tryout those which are to
constitute the test, and of arranging the
selected items into an appropriate order
and avoiding undesirable overlapping among
the items.

From these items some were rejected on the basis
of ambiguity and similarity. The items, which were slight-
1y different in construction but giving the same meaning
were rejected. While preparing the above list, the
investigator has rewritten some of the items in proper
language. Thus, a list of 225 items was compiled. The
Table 4.1 sets out the number of items included against

each components of the three sections of the scales.
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17 TABLE 4.1

The Number of Original Items in Each Component
of the Three Sections of the Scales

Number of Number of original items in each
components componenty of
‘ééé%i&'i'“'"é;Z%EBn"x‘z""é'éé%'i;;'ixi'

1 7 15 15

2 5 12 15

3 7 9 15

4 6 10 15

5- 7 10 15

6 7 10 15

7 6 12 -

8 - 11 -
Total No.of items 45 + 90  + 90 =ge5

s S o SO o g A SO il A A <ot SIS A sy, 9908, g TS O sy ST O s N U T D . s S BN U g S S s gt AU T s il s, W P i WIS O s ety Y o s Y st ) O o ol

Thus, 225 items prepared under twentyone components
and it is now ready for giving it to judges for review of
the items. |

(d) The Language of the Scale

The scale is prepared'in Gujaratl for application
in Secondary Teachers' Training Colleges of Gujarat.

(e) Form ond Contents of the Scale

Some have argued that use of several different kinds

of items, lend interest to a test through its variety.
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Lindquist (1955) states:

However, the interest value of a test
depends primarily upon the guality of the
items, rather than upon thelr external form,
and if the items are competently constructed
even though all of one fom, there will
usuzally be no problem of maintaining interest.

The form of the item chosen was in the statement form and

the items consisted of positive as well as negative

statements.
4.5 REVIEW OF THE ITEMS
Lindquist (1955) says:

Test items should be reviewed, before
tryout on any sizsble humber of subjects,
from three points of view: (1) the accuracy
and appropristeness of their subject-
matter contents, (2) their technical merits

apart from content, and (3) their editorial
guality. .

Following the above views the investigator decided

to give a 1list of 225 items to a group of experts for edit-

ing.
(a) Selecting the Judges

The collection of items were given to large group

of judges.Fifteen judges were selected for this purpose.
The judges were instructed as follows:

This questionnaire contains 225 items
regarding innovative proneness of teacher-
educators. You are requested to go through
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each item carefully and classify them into
the various cagtegories relating to innove-
tive proneness, ranging from very high

to very low.

Ogt of fifteen judges, ten judges responded. The
following table gives the composition of ten judges who

responded.

‘ TABLE 4.2
The Composition of Judges

S  n W N G AR o WS e T U TR g S WD WS g WY T e b TR W W Wl S W W e O A O T w

Profession Number of judges
Prgfessors 2
Readers 3
Lecturers 3
Educationists 2

Total 10

o o v e T e s e T S cate i 4, B i N 0O 5 o e e s S A A . o, O S, S SO 4N o . i S Sl S . ot . s

(b) Analysis of the Judges' Ratings

After collection of the questionnaire from judges,
the investigator found out the number of times a item was
given each scale position. This gave fhe investigator a
simple frequenéy distribution and then a cumulative frequency
distribution was prepared. From this frequeqcy distribution
the median values were determined. Also Q1 and Q3 positions,
i.e., 25th and 75th percentile points were obtained. These
percentiles are useful in determining the ambiguity or other-

wise of the items. This is found by following formula:



Thurstone and Chane (1929) regarded:

Median value of the distribution for
each statement was taken as scale value.
The interquartile range Q was calculsted,
in order to have an idea of the spread of
the distribution about the scale value.
This @ value 1s regarded as a measure of
ambiguity of a statement, and thus it gave
an objective criteria for eliminating
unscalable statement. These serve as the
criteria for the scale.

(c) Selecting the Items for Pre-Tryout

"After a careful scrutiny, 25 items were rejected.
These items having high Q values indiecated that the items
do not carry uniform meaning to all the judges. Such
items were eliminated as they indicated relative disagree-
ment among the judges. The selected 200 items had a small
Q value,

. TAEE 43 )
The Number of Items in Each Component of the

Three Sections of the Scales in the First
Iryout with Number of Items Retained

Noc. 0f No. of No.of origin- No.of delet- Retained

section compo- al items in ed items in items for
nents each compo- each compo- next try-
nent - nent ocut
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TABLE 4.3 Contd.

No. of No. of Not of origin- No.of delet- Retained

Section Compo- &l items in ed items in  items for
nents each compo- each compo- next try-

nents ‘ nents out

5 7 o 7

6 7 0 7

7 6 2 4
Toter 7 s s o

i1 1 16 a 14

2 12 2 10

3 9 i 8

4 10 1 4 9

5 10 1 9

6 10 1

7 12 1 11

8 11 1 10
“Toter 8 o 1 s

111 1l 15 2 13

N 2 15 1 14

3 15 2 13

4 15 1 14

5 15 2 13

6 15 2 13
Totel 6 0 T T e
Grema T
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In this mamer, the first form of the inventory

was made ready for pre-tryout.
4,6 PRE-TRYOUT OF THE QUESTICNNAIRE

- After items have been written, criticized by
experts and revised on the basis of their criticisms, it
must ordinarily be tried out experimentally on a sample of
teacher-educators. Purpose of the pre-tryout was that once
items were constructed and reviewed, the questionnalre
constructor was anxious to know how the items would work.
The questionnaire was; therefore, pre-tried. Lindquist
(1955) defines the pre-pilot test as, "The preliminary
administration of the tentative tryout units to a small
sample for purpose of discovering gross deficiencies, but
with no intention of analysing pre-fryout data for indivi-
dual items."

In pre-pilot stage omissions, ambiguities or

inadequacies in the items may be dlscovered.
(a) Qbjectives of Pre-Tryout

The main objectives of the pre-tryout question-

naire, were as follows:

1. To find out gross deficiencies in the items
such as to correct answers, ambiguous words,

ete.
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2, To find out the difficulties of the teacher

educators in items.

3. To determine the time limit for the question-

naire.
4, To study the items for analysis.

5. To provide data needed to determine how many

items should constitute the finished scale.

6., To determine the intercorrelations among the
items, in order to avoid overlap in item
selection and to know how best to organize

the item into subcomponents.

(b) _Procedure for the Pre-Tryout

The guestionnaire of 200 items was duplicated for
50 teacher-educators. No time limit was lmposed. There are
inherent difficulties in the task of measuring innovative
proneness by way of lack of clarity in the .area to be
measured. Clear definition of this is a first requisite,

before any attempt is made to measure.
(¢) Administering the Questionnaire

The guestionnaire of 200 items was given toc the
50 teacher-educators of five Secondary Teachers' Training

Colleges of Education of Gujarat for pre-tryout. Teacher-‘
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educators were asked to retumn the questionnaire to the
investigator on complétion of their work. The following
Table shows the details of the sample for administering

the questionnaire.

TABLE 4.4

The Sample f6r Administering the Question-
naire for Pre-Iryout

Sr. " No.of teacher-
No. Name of the College educators -
1 Faculty of Education and Psychology, 10
Baroda-. ) -
2  M.B.Patel College of Education, 10
Vallabh Vidyanggar.
3 Shri Rang Shikshan Mshavidyalaya, 10
Billimora.
4 College of Bducation, Patan. 10
5 Secondary Teachérs' Training College 10
(Vasana), Ahmedabad.
5 50

- — S At S o D S A Y A T s WA AOH NS S A 00 T2 o O T s, s T s i 0 s T T o s O s S SN N A s s
R I R I i o e m e I et e e e s D e S IR T I e e e P e e s e e e

(d) Item Analysis

After administering the questionnaire, there is
some need for determining the value of each item for making
the gquestionnaire accurate. If the questionnaire constru-
ctor know the relative value of each item, he could select
only the best for inclusion in the final form of the
questionnaire. One of the main objectives of this tryout
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was to study the item for analysis. ltem analysls serves
many useful purposes in the technique'of tool construction.
The information obtained from the procedure of item
analysis may be tested on the following:

1. It supplies information concerning.thg itenm

as a whole.,

2. It gives a measure of the correlation between

the item and the eriterion.

3. It supplies measure of the internal consis-

tency of the questionnaire.

Kelley has shown that the most accurate determina-
tion 6f item validation or internal consistency can be
obtained by comparing approximately the upper and lower 27
per cent of the total group. Micheels (1950) has expressed

the same opinion.

Each item is now subjected to some form of item
analysis. The investigator selected the top and bottom
27 per cent of the subjects in terms of total écores on
the items. ?he top group is called a "high" group and the
bottom group is called a "low" group, in terms of total
scores. For each item a frequency distribution is obtain;d

for the high and low groups. Then the response categories

~for all the items are dichotomized. The entire procedure is

summarized in Table 4.5.
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TABLE 4.5

Schematic Representation for Dichotomizing
Response Categories

T Sy i A TS M VDGR o W W o O TE T gy e O TS D R S ah W T O TS gy v Wy T y W Ty WD o Y v -

Response categories High Low Total
Group Group

27% High Group (Top) a b (a + b)

27% Low Group (Bottom) c a (e + 4)

Total a+e¢ b+ 4d

S I R g e G VI i i A 500 T A SO . OV s et oo T, e O o Y S U s WO TN SO WD 9 o S Bl
e dd ettt beder ot o A et et R bt et -—

(e) Finding the Distriminating

Power of the Statements

Many ingenious statistical procedure have peen

devised to provide discrimination indices. Among statistics
proposed for eXpressing item discriminating power in the
form of relationship, the biserial 'r', the tetrachoric 'r'
and phi-coefflcient have been suggested. The method used in
the present work phi-chefficient for item discrimingting.
It is used because of its simplicity. Calculation of the
phi-coefficient rg can be expressed in terms of the
rotation of the table above.

Thus, rg ; -------- . m e ——————————
\| (A+B) (C+D) (B+D) (A+C)

Phi is most useful in item analysis to know the
item~-item correlation. The phi values of 200 items of 27

per cent lower and upper group were .16 to .82, The
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investigator selected those items with highest phi values
from .48 to .82. '

After the item analysis of 200 items, 50 items
were to be rejected on the basis of low phi-coefficient
values. The following Table shows the number of items in

each component in the pre-tryout with number of items

.retained.

TABLE 4.6

The Number of Items in Bach Component for
Pre-Tryout with Number of Items Retained

No. of No. of No.of origin- No.of delet- Retained

section compo- al items in ed items in itens for
nents each compo- each compo- next try-
nents nents out
I 1 6 -1 ‘5
2 4 1 3
3 6 1 5
4 6 2 4
5 7 2 5
6 7 2 5
7 4 1 3
Total 7 o 10 Tam
II 1 14 2 12
2 10 2 8
3 8 2 6
4 2 3 6
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No, of No. of
section compo-

No.of origin-

al items in
each compo-

nents

W gy Uy s g s W B P B s e N Ty W A T gy PP D Y A g wm D D M gy Wy Ol D G AR W S e R WA D

nents

5

6

7

8

Total 8

111 1

2

3

4

5

6

Total 6
Grand

Total 21

13
14
13
14
13

Ay i S P s i oy S ot S i s A

1

No.of delet- Retained
ed items in items for
each compo- next try-
nents out
3 8 -
3 8
3 8
2 8
20 60
3 10
4 10
3 10
4 10
3 10
3 10
20 60
50 150

i ot i o S e v i, o S e SV, O > s WD o oo T T A i o o e

Out of 200 items only 150 items were found valid,

showing high phi values from .48 to .82 and, therefore,

they were retained for final run of the questionnaire. The

number of items that should be included in the final form

of the gquestionnaire is, an idealistic standpoint, deter-

mined by the statlstical characteristics of the item, and

amount of time likely to be available or convenlent for



i32
the administration of the questionnaire (see Appendix

4,7 TRYOUT OF THE QUESTIONNAIRE
Lindquist (1955) says,

Once the gross deficiencies in the

tryout forms have been eliminated, perhaps

on the basis of a pre-tryout, it becomes

necessary to obtain accurate information

concerning the performance of each item in

a sample of teachers similar to those with

whom the final form of the test 1s to be

used.

Constructing questionnaire items on the basis of
pre-tryout work is not a sufficient and efficlent procedure
for a good questionnaire. It needs to be staridardized if it
is to be a really good, useful, valid and reliable guestion-
naire to be wideiy used. This standardization procedure
takes into account a number of further steps besides the
pre-tryout. These steps as glven by all authors of
questionnaire construction include selecting adeqiate sample
for pilot study, administering the pre-tryout form of the
guestionnaire,item analysls and item selection for the
final form of the gquestionnaire on the basis of difficulty
value and diserimination power and finally testing the

valldity and reliability of the questionnaire.

The main purpose for the final administration of
the questionnaire was to provide data necessary for

standardization of the tool, i.e., for determining the
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valldity and the reliability of the tool. As mentioned
above, the pre-tryout was carried out to study how the
questiegﬁaire worked. To make the questionnaire more
efficient and valid, it was thought proper to administer

the second tryout of the questionnaire.
Lindquist (1955) supports more tryouts,

More than two tryouts may sometimes
be deemed advisable, particularly if the
questionnaires are to be used to make impor-
tant decisions about the examinees and if
the time and resources, that the final fomm
of the test will be highly efficient as well
as valid.

(a) The Objectives of the Tryout
1. To identify weak and defective items.

2. To find out the validity and reliability of

the questionnaire.

3., To establish the norms.

(b) Administering the Questionnaire

As the result of the second tryout would determine
the quality and the nature of the items with respect to the
population,the sample used for tryout testing was selected
so as to resemble the sample of the population. To facili-
tate the calculation in the tryout, the questionnaire was

administered to a sample of 50 teacher-educators. For the
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present sample, 50 teacher-educators were picked up from
five Secondary Teachers' Training Colleges of Education of

Gujarat.

Table glven below shows the names of training
colleges and the number of teacher-educators where the

questionnaire was sdministered for second tryout.

TABLE 4.7

The Semple for Administering the Question-
naire for Tryout

Sr. . No.of teacher-
No, Name of the College educators
1 Shikshan Mahavidyalaya, Gujarat Vidya- 10
peeth, Ahmedabad.
2 V.,T.Chokshl Sarvajanik College of 10
Education, Surat.
3 Secondary Teachers' Training College, 10
Visnagar.
4 Secondary Teachers' Training College, 10
Kheda. -
5 A. G. Teachers' College, Ahmedabad. 10
Total & -
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From the scores of this tryout the investigator tried
to work on the validity and reliability of the question-

naire,
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4,8 VALIDITY, RELIABILITY AND ESTABLISHING NORMS
32

(a) Validity of the Present Questionnaire

The validity of the present questiénnaire has been

studied in a number of ways:
1. Content validity.

2. Bating of the teacher-educators with the
raiings of the principals or Heads or Deans.

3. Item analysis by phi-coefficient formula.
(1) Content Validit

All éuestionnaire items have relied principally
on the definitions of 'innovative proneness' given by
experts. Again, the principals and teacher-educators were
interviewed and finally arfived at 21‘components.

Anastasi (1958) said,

~

This type of validation is based upon
the original selection of items to be included
in the test. The preparation of test items is
preceded by a thorough and systematic examina-
tion of relevant course syllabl and textbooks,
as well as by consultation with subject-matter
experts. On the basis of the informstion, thus
gathered, scale items are drawn up.

2. Ratings of the thacher-educators with the
Ratings of the Principals or Heads or Deans

The validity of the questionnaire was further teste
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by correlating scoring of teacher with principal estimates

of their innovative proneness into five points scale, viz.,

1. VE = Very High
2. = High"

3. = Average
4. L = Low

5. VL = Very Low

For testing the validity of the questionnaire the
investigator selected six colleges from Gujarat. The
invésﬁigator discussed with the principals of the selected
colleges and requested to spare 6 teacher-educators, two
sach with high innovative proneness, average innovative
proneness and low innovative proneness. The gquestionnaire
containing 150 items was distributed to these teacher-
educators for giving their responses. The investigator
collected responses from 36 teacher-educators from 6 seleét
ed colléges and requested the principals to glve their
opinion for each teacher relating his innovative proneness

with respect to the components.

Studying the responses of the selected teachers
the positive statements were assigned values as 5, 44 3, 2,
1 and the negative statements the values assigned were
1, 2, 3, 4, 5. Thus, the total value scores of each
teacher-educators were furtner subdivided componentwise.

Correlation was determined between the principal's score
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and the teachers' score.

It was seen that the product moment coefficient
correlation between the two sets of scores were .77, meaning
a falrly good coefficient of correlation showing that

questionnaire agreed with principal's estimates.

(3) Item Analysis

Item validation was also done through phi-coeffi-
clent formula as discussed sbove. It showed the retation
of items with each other. So there was no need for eross

validation. These proved that the questionnaire was valid.

(b) The Reliability of the Present Questionnaire

© It was decided to check the reliability of the

present questionnalre by the following methods:

(1) The Test-Retest Method
(2) The Split-Half Method

(1) Reliability by Test-Retest Method

'The investigator employed the Test-Retest Method
for determining the reliability of the present scale., In
the present work 50 teacher-educators of Secondary
Teachers' Training Colleges of Gujarat were administered
the gquestionnaire on 15th November 1976 and the same group
of teachers were again administered on 12th December 1976,
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i.e., after 27 days of interval. The scores of the subjects
at both the administrations were correlated. The correlation
between the first and the second sets of scores give an
estimate of the reliability coefficient. The mean score of
the first administration was found to be high as compared
to the mean score on the second sdministration. The
correlatiqnibetween the first end the second sets of scores

was found by the product-moment method.

The Test-ketest correlations for total scores and

for factor scores are listed In Table 4.8.

TABLE 4.8

TestmRetest Correlation for TwentyOrie Compo-
nents of Innovative Proneness of Teacher-

Bducators
No. of No. of Factor . Correla~
section 1items No. Name of the Factor tion
1 5 1 Individualization 0.84
3 2 Carriculum Organization 0.79
5 3 Teaching-Learning Process 0.89
4 4 Teacping Resources : 0.85
5 5 Internal School Organigza- 0.79
tion
5 6 Staff Development 0.82
Behool Community Rele- 0.87
tionships .
Total Scale 30 7 The Inventory of attitudes 0.89

to Innovation —
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TABIE 4.8 Contd.

36 ------- WO .y . 0 W - - Dyt T T gy o VAR gy O Nk T W - -~
No. of No. of Factor Correla-
section 1tems No. Name of the Factor tion

I1A 12 1 Administrative Support 0.80
8 2 Staff Norms 0.87

8 3 System Norms 0.72

sSub-Total 26 3 The Situational Chara- 0.94
cteristics Scale -

IiB 6 4 Cpmplexity 0.75
6 5 Compatibility 0.76

6 6 Riskpess 0.81

8 7 Localiteness 0.81

8 8 CosmOpoliteness ‘ 0.80

Sub-Total 34 5 The Innovation Chara- 0.92

cteristies Scale

Total Scale 60 8 The Situational and Innova- 0.93

tion Characteristica Scale
111 10 1 Ireditionalism 0.89
10 2 Progressivism 0.80
10 3 Dogmatism 0.81
10 4 Venturesomeness 0.82
10 5 Conservatism 0.82
10 6 Change Proneness 0.83
Total Scale 60 6 The Change-Relgted Values 0.90
Questionnaire —
Grand
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In Table 4.8, Test-Retest correlations for both
factor and total score is shown., It shows that the
factor correlations are pi;edoniinantly above .70 level and

for the total scores are above 0.80.

With the above high coefficient of reliability
the investigator could sgy that the present scale is

satisfactory.
Kelly suggests,

A test with a reliasbility as low as
0.5 1is useful for determining the status
of a group in some subjects whereas
reliability of more than 0.9 is useful for
differentiating the status of an individual
in a group. )

The reliability of the present questiomnaire is

‘no where less than .89, therefore, it is concluded that the

scale is sufficliently reliable.

(2) Reliability by the Split-Half Method

- According to Garrett (1958), "The Split-Half -
Method 1s generally regarded as the best of the methods for
determining test reliability".

A sample of fifty teacher-educators of Secondary
Teachers' Training Colleges were administered for determin-
ing the reliability values for the scale. Scores on the
odd items of the scale were correlated with the even items

of the same. In this method, the investigator divided the
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items into two equivalent parts and the correlation between
the two parts showed the index of reliasbility. So from the
split-half test reliability, the self correlation of the

whole test was found out by the Spearman Brown formula:

T e .
1 1+ ri/12

where, rqq = rgliab%lity coefficient of the
whole tes

r51/11 reliabllity coefficient of the

half test.
The Table given below shows the reliability coeffi
cient of the Section I, Section II and Section III of the

whole test by Spearman Brown formala

TABLE 4.9

Reliability Coefficient of Bach Section
by Split-Half Method

T S G G o R A W T s L O U W g R P W R TR S s i e WS T A e GO B R G O N W A WS 4N WS DGR O s s

No. of Number of No. of components Reliability

section items coefficient
I 30 7 . .80
11 80 8 +95
111 60 6 «92
Total -~ 150 21

T o e et S i s oot PP i, kT k. gy sl g o Sl A . e S s U e st P O iy g P s ale OS l  Sptl  S w at co® A Al e A s L PO WS S s Lo, s o e

The reliability was found out by Split-Half Methol
and 1t was highly correlated .20, .95 and .92 respectively.
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This proved that the guestionnaire is reliable
and it is ready for administration., The investigator has
given the name of the questionnaire for meassuring innova-
tive proneness of teacher-educators of Secondary Teachers'
Training Colleges, 'Innovative Proneness Scale' (I.P.S.)

for teacher-educators (see Appendix

(C) Norms

For standardization of the inventory for Innova-
tive Proneness Scale for teacber-educators, reliability
aﬁd validity were already worked out and have been
reported earlier. Norms in terms of percentiles have also
been worked out with respect to each component of the
three sections of the scale. The result in the form of
percentile scores have been given in the following Tables

4,10 to 4.12.
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To conclude, the present chapter gives a complete
accognt of the procedure followed for construction and
standardization of the scale. On the basis of the data
obtained in the tryout, the items were selected and assembl-
ed into the finished quespionnaire. The finished scale was
then ready for a trial administrstion. Lindquist (1956)

says,

The trial administration, as it is
defined serves to indicate exactly, how
the test will be finished in actual use.
This means that nominal chamges can be
made after the trial administration and
that the sample employed must be essentially
like the group with whom the test 1s to be
used., The trial administration is a final
check on time limit and on the procedure of
administration.

The next chapter deals with the Factor Analysis

of the Questionnaire prepared by the investigator, as one

of the objective of the present study.
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