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IV

COBSTHICTIOH HD STMDABDIZAIION 
OF THE 1001 ( QUESIIQMAIBE )

4.1 Introduc t ion

The main objective of the present study is to measure 

Innovative Prone ness of the teachers of secondary and hi^ier 

secondary schools for which the tool is not available. The 

investigator, therefore, decided to construct and standardize 

the tool for this purpose. This chapter embodies the complete 

account of the procedure of construction and standardization 

of the present tool.

The present tool will be the first of its sort in 

Gujarat. India in general and Gujarat in particular needs many 

such questionnaires and this is an attempt in that direction. 

Here is an attempt to provide a tool to measure innovative 

prone ness of the teachers of Secondary and Hi^aer Secondary 

Schools ( of Gujarat State ).

Construetion and standardization of a questionnaire

requires a good deal of pre-planning and pre-thinking.
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Lindquist (1955) says, 'Planning is an essential item in 

all stages of a test construction*. Questionnaire is 

constricted for administrating it to a population or a 

section, and hence planning plays a dominant role. He further 

tells :

' 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 difficulty, 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 provision of 
adequate equipment and facilities'.

4.2 The Present Plan of Work

In the light of the foregoing comments, the following 

steps were planned in the construction and standardization of 

a questionnaire in the present study :

The steps in the present work are :

1. Initially, the dimensions or the aspects of 'teacher 
innovativeness' to be incorporated in the tools were 
focussed on the basis of the previous research studies 
and the literature available in the field. The experts 
were also consulted in this connection.

2. The components of the Seales of Innovative Proneness 
were thought of according to the sections based on the 
main aspects of 'teacher innovativeness'.
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3. A large number of items 'belonging to the area of 
Innovative Proneness of teachers of seeondaiy and. 
hi^ier seeondaiy schools were formulated in view of 
the component envisaged.

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

5. The scale was administered to a sample of population 
for which the scale was to be standardized.

6. Scoring of each item was calculated.

7. This scale was again administered to a second group.

8. The validity, the reliability and noims which are the 
requisite.of standardization were found out.

9. The final form of a scale was administered to the entire 
sample of the population.

10. She data was processed for factor Analysis.

4.3 Scale Construction mid Development of Innovative 
Proibness Scales

As stated in the previous chapter the instrumentation 

developed by the investigator seeks to identify and quantify 

four aspects of teachers' innovativeness as given below :

(i) Teachers* expressed attitudes towards specific , 
innovations, having regard to the potential cumulative 
effect of attitudes arising from past experience with 
innovations ;
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(ii) Teachers’ general attitudes to change or their 
change - related values ;

(iii) Teachers' preferred behaviours in relation to their 
perception of attributes of innovations; and

(iv) Teachers’ preferred behaviour in relation to their 
perception of the setting and circumstances in which 
innovations are introduced.

In view of the above mentioned aspects of general 
change-related values and innovations, specific attitudes, 
and behaviours, the investigator constructed the four 
instruments as given hereunder :

1. Section I :

2. Section II :

3. Section III:

The Inventory of AttAtntes to Innovation
^ I a i . I a }

ScaleThe Situational Characteristies/and the 
Innovation; Characteristics Seale (S.C.S. 
and I.C.S.).
The Change-Related Values Questionnaire 
(C.M.Q.)- 'i

4. Section IV s Biographical Bata
/

(a) Beseription of Each Section Scales

Section I : The Inventory cdf Attitudes to Innovation
(I.A.I.)

Rationale and Constreetion ; The Inventory of Attitudes to 

Innovation is a closed form - Likert type summated rating scale
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designed to measure teachers' pre-disposition to adopt 

educational innovations. The inventory- consists of thirty 
items each describing a specific innovation. The respondent 

is askddto consider each innovation independently, as if it 

were proposed for adoption in the schools. As criterion for
x

item selection, innovations were categorized by type (e.g. 

innovations in content, teaching method, school organization, 

pupil grouping ) and complexity (e.g. innovations ranging 

from the relatively simple adoption of teaching aids to 

innovations requiring changes in teachers value orientations).

Section II t Teachers' Perceptions of Situational 
Innovation Characteristics

Rationale and Construction : Research on the determinants 

and correlates of teacher 'innovativeness' suggests the 

'antecedent condition', to use Rogers' term (1962), for 

the successful adoption of innovations include three major 

sets of variables, (i) Situational Variables (ii) Characteristics 

of Innovation, (iii) Personal Variables.

To explore the hypotheses that teacher 'innovativeness' 

would be significantly influenced by these variables the

investigator constructed three seales 5 (i) The Situational 

Characteristics Scale (S.C.S.), and (ii) The Innovation
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Characteristics Scale (I.GV.S.), (iii) She personal variables. 
Biographical Data and attitude scores for all respondents 
were collected by means of separate questionnaires described 
in Section IT below.

Several studies have investigated relationships between 
teacher innovativeness and situational variables such as 
'organizational climate* (Halpin and Croft, 1962), 'Organiza­
tional Character* (Minar, 1965), 'Organizational Health*(Miles, 
1969), group comformity (Warren, 1948; Blan and Scatt, 1962; 
Pellagrin, 196.6), 'Supportive Climate (Pox and Lip pi tt, 1964; 
Watson, 1967; Sieber, 1968; Bhola, 1965), 'Peer Community 
Support-' (Parker, 1970), 'Perception of Administrative Support', 
(Gross et al., 1971). Ihe importance of a 'Supportive Glimate' 
for successful adaption is stressed in study by Shipman (1972).

In a major review of adaption studies in education, 
anthropology and sociology Rogers (1962) identifies five' 

characteristics of an innovation which may exert a significant 
influence on adoption - compatibility, complexity, relative 
advantage, communicability and divisibility. She importance , 
of type and complexity of innovation is argued in a study of 
Macdonald and Rudduck (1971)•

(xouldner (1957) hypothesesua distinction between the 
latent organizational identities of 'Cosmopolitans* and
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’locals' as determinants of organizational behaviour, Eichaltz 

and Rogers (1969) suggest that innovation varies directly 

with cosmopoliteness, They also argue that the degree of risk 

involved in adapting an innovation may significantly influence 

teachers' innovativeness.

Section III ! The Change-related Values Questionnaire 

Rationale aid Construction s The relationship between

teacher innovativeness and their general change-related

attitudes gnd values has been the subject of several studies,

e»g., Kerlinger and Kaya (1959)» Roleraoh (i960), licholtz and
Evans(1968),

Rogers (1964), Childs (1965),^Hilfiker (1968), Miller (1968),

Forman (1971)- The author has developed the 'Changes - Related 

values Questionnaire to assess some of the relationships 

hypothesized in these studies.

Section IT : Biographical Data

On a separate questionnaire respondents were requested 

to provide information on the variables like - Age, Sex, 

Teaching experience; Academic qualification, Professional 

qualification, Mobility, Inservice education, Reading habits 

and Professional satisfaction.
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(b) Selection of the Components of the Three Scales of 
Innovative Proneness of Teacher

A questionnaire in its preliminary stage requires a 
large number of statements regarding the object. After 
studying the various definitions of innovative .proneness 
as given by the experts, and the heads and teachers 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 Inventory of 
attitude to Innovation, eight main components of Section II - 
The Situational and Innovative Characteristics Scales and 
six main components of Section III. The change related 
values questionnaire. This twenty one main components of the 
above three scales are given here as under :

Section I : The Inventory of Attitude to Innovation 

Types of Innovation hypothesised :
1. Innovations in 'Individualization*.
2. Innovations in 'Curriculum organization'.
3. Innovations in 'Teaching-learning*.
4. Innovations in the use of * Teaching Resources'.
5. Innovations in 'Internal school organization'.
6. Innovations oriented towards 'Staff Development'.
7. Innovations in 'School Community Relationship'.
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Section II : The Situational Characteristics Scale and 

Innovation Characteristics Seale
8. Teachers' perceptions of the degree and kind of 

administrative support provided for innovation in 
the school (Administrative support 5.

9. Teachers' perceptions of the change related norms 
and values of their colleagues ( Staff Norms ).

10. Teachers' perceptions of the change-related noims
and values of the educational system ( System Norms ).

11. Complexity - Teachers' perception of the complexity 
-of- the innovation.

12. Compatibility - Teachers' perception of the compati­
bility of the innovations.

13* Sisk Taking - Teachers' perception of degree of 
risk involved in adoption ( Riskness ).

14. Loealiteness - Perceived 'Local' orientation of the 
innovation.

15. Oosmopoliteness - Perceived 'Cosmopoliteness' of the 
innovation.

Section III : The Change-related Values Questionnaire
16. Traditionalism
17. Progre ssivism f

18. Dogmatism
19* Venturesomeness
'20. Conservatism
21. Change proneness
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4.4 Collection of the Items

There are two w§ys of collection of items for a 
Questionnaire 5

1. To translate the questionnaire available and standardized 
in foreign countries.

2. To construct a questionnaire independently for the 
specific area.

The translated items imply the following drawbacks ;
1. The environment of foreign countries and Indian are 

different basically.
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 cannot be actually 

translated. Translation would be at time mean such a 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 innovative proneness, of teachers, based on the Indian 
condition.

The construction of the items is based on three sources, 
viz., (a) the existing inventories,,(b) the descriptions of
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these areas in the sociological and the psychological literature 
and (c) the discussions with persons who had studied these areas 

for the same purpose.

There can he 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 
fanciful as writing a sonnet. It is not quite 
standardized as baking the cake'.

It lies somewhere in between, so discussions of the item4 fiwriting is somewhere in between exhortation to the past to go ! 

out and express himself and the precise recepies of a good 
cook book. Lindquist (1935) says,

•Item writing is essentially creative. Each 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 
guarantee the production of good test items'.

The items should serve the purpose of testing. There 
should not be boring to teachers. McCall (1949) suggests,

•Tests should be enjoyable to both pupils and teachers'.

(d) General Principles of Wording Items

The investigator observed the following general 
principles towards the framing of the better questionnaire.
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1. Statements that refer to past should, he avoided.
2. Statements that are factual or capable of being inter­

preted factual should be avoided.
3. Statements that may be interpreted in more than one way 

should be avoided.
4. Statements that are irrelevant to the psychological 

subjects under consideration should be avoided.
5. Statements that are likely to be endorsed'by almost 

everyone or by almost no one should be avoided.
6. Statements that are believed to cover the entire range 

of the attitude scale of interest should be selected.
7. Ihe language of the statements should be simple, clear, 

direct and easy to grasp.
8. Statements should be short, rarely exceeding twenty words.
9. Each statement should contain only one complete thought.
10. Statements containing universals such as all , always ,

none and never often introduce ambiguity and hence they 
should be avoided.

11. ^ords such as only, just, merely and others of a similar 
nature should be used with proper care and moderation in 
writing statements.

12. Wherever possible, statements should be in the foxm of 
simple sentences rather than in the form of compound or 
complex sentence«
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13. The use of words that may not he understood hy those 
who are to he given the complete scale, should he 
avoided.

14. The use of double negative should he avoided.

Keeping in view all these twentyone main components 
of the above three scales, the investigator prepare a list

«cr '
of items tinder each scale for the purpose of the study.
These items varied in their degree of agreement - strongly 
agree, agree, tend to agree, tend to disagree, disagree, 
strongly disagree. The weightage was given to each item 
5, 4, 3, 2, 1 and 0 respectively. Inversely keyed items 
were scored, 0, 1, 2, 3, 4 and 5» -

Item scores for each of the seven components of the 
I.A.S,, She S.G. and I.C. scales and the G.Y.Q. were summed 
to yield a suhscale total score. For the components of section 
I, 50 items, for Section II, 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 
teachers of secondary and higher secondary schools.
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All the items were carefully worded into simple 

language, They were edited and scrutinized again and again 
with the help of the respected guide. Items were revised in 
the light of the comments.

Lindquist (1955) expresses his views regarding the 

number of the items for tryout. He says, 'The number of items 
should he considerably larger than the number needed for the 
finished one *.

(e) Check-up of the Language of Items

Thorndike (1954) states, 'It is anxiousness of writing 

that the author of statement is not best qualified to judge 
the elarity of the statement - he cannot appreciate the 
difficulties that other will have with his ideas'.

After constructing the items for the questionnaire the 

investigator sought cooperation of language experts and 
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 items. Thus, 
the items were made more practical.
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(f) Compilation of the Items

Lindquist (1955) says,

1 Once the individual items have been constructed, the 
problem remains of selecting from among those 
that survived the review process aid 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.'

^rom these items some were rejected on the basis of 

ambiguity and similarity. She items, which were slightly 
different in construction but giving the sane meaning were 
rejected. While preparing the above list, the investigator 
has rewritten some of the items in proper language. Ihus, a 
list of 225 items was compiled. Ihe Sable 4.1 sets off number 
of items included against each component of the three sections 
of the scale.

Sable ;4-1s Ihe Humber of Original Items in Each Component 
of the Ihree Sections of the Scales

Ho. of 
components

Humber of Original Items Component of in each

Section I Section II Seetion III
1 7 10 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 -

lotal Ho.of Items 45 + 90 + 90 = 225
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Lhus, 225 items prepared under twenty one components 
and it is now ready for giving it to judge for review of 
the items.

(g) Lhe Language of the Scale

fhe scale is prepared in Gujarati for application in 
Secondary and Higher Secondary schools of Gujarat.

(h) form and Contents of the Scale

Some have argued that use of several different kinds 
of items, lend interest to a test through its variety. 
Lindquist dyt955) states :

'However, the interest value of a test depends 
•primarily upon the quality of the items, 
rather than upon their external form,- and 
if the items eventhough all of one form, 
there will usually he no problem of 

,maintaining, interest'.

She form of the item chosen was in the statement form and 
item consisted of positive as well as negative statements. 
4.5 Review of the Item 
Lindquist (1955) says :

'Lest items should he reviewed before tryout on any 
sizable number of subjects, from three point of view (1) the accuracy and appropriateness of 
their subject-matter contents, (2) their
technical merits apart from content, and (3) their 

' editorial quality, following the above views 
the investigator decided to give a list of 225 
items to a group of experts for editing*.
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(a) Selecting the Judges

The collection of items, thus prepared was given to 
large group of judges, fifteen judges were selected for

i.

this purpose. The judges were instructed asfollows s

- This questionnaire contains 225 items regarding 
innovative proneness of teachers. You are requested 
to go through each item carefully and classify 
them into the various categories relating to 
innovative pronehess, ranging from very high to 
very low*.

Out of fifteen judges, ten judges'responded. The 

following table gives the composition of ten judges who 
responded s

Table :4.2: The Composition of Judges

Profession lumber of Judges

Professors 1
Readers 1
Lecturers 2
Educationists 2
Experienced Teachers 2
Principals of the Schools 2

Total 10



(b) Analysis of Judges' Eatings

After collection of questionnaire from judges, the 
investigator found out the number of times an item was 
given each scale position, This gave the investigator a 
sipple frequency distribution and then a cumulative 
frequency distribution was prepared. From this frequency 
distribution the median values were determined. Also Q.j 
and Qj positions i.e. 25th and 75th percentile points were 
obtained. These percentiles are useful in determining the 
ambiguity or otherwise of the items. This is found by 
following formula s

Thurstone and Ghane (1929) regarded -

•Median, value of the distribution for each statement 
was taken as scale value. The interquartile 
range Q was calculated in order to have an 
idea of the spread of the distribution about 
the scale value. This Q value is regarded as 

; a major of ambiguity of a statement, and 
; thus, it gave an objective criteria for 
eliminating unsuitable 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 indicated that the items
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do not carry uniform meaning to all the judges. Such items 
were eliminated as they indicated relative disagreement 
among the judges. The selected (200) two hundred items had 

a small Q values.
Table :4*3: The Humber of Items in Each Component of the

Three Sections of the Scales in the First Tryout 
with Humber of Items Retained

Ho. of 
Section

Ho. of Compo­
nents

Ho. of 
Original 
Items in 
each
component

Ho.of ^ V^dftailed
Items in each * 
component

RetainedItems for
Hext Tryout

I 1 7 1 6
2 5 1 4
3 5 1 4
4 6 0 0
5 7 0 7
6 7 0 7
7 6 2 4

Total 7 45 5 40 ,
II 1 16 2 H

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

Total 8 90 10 8®
III 1 15 2 13

2 15 1 14
3 15 2 13
4 15 1 14
5 . 15 2 13
6 15 2 13

Total 6 90 10 80
Grand
Total 21 225 25 200
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In this manner, the first form of the inventory was 
made ready for pre-tryout.

4.6 Pre-fryout of the Questionnaire
..... ■■mi... '............. .... .... ■■■ ....................... ... ..... mu ■ .............. *}

After items have "been written, criticized by experts 

and revised on the basis of their criticisms, it must 
ordinarily be tried out experimentally on the sample of 
teachers. Purpose of the pre-tryout was that once items 
were constructed and reviewed, the Questionnaire 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-tryout data for individual items'.

In pre-tryout stage omissions, ambiguities of 
inadequacies in the items may be discovered.

(a) Objectives of the Pre-tryout

The main objectives of the pre-tryout questionnaire 
were as follows i

1. Io find out gross deficiencies in the items such 
as to correct answer, ambiguous words etc.

2. To find out the difficulties of the teachers in items.
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3. To determine the time limit for the questionnaire.
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 sub-components.

(b) Procedure for the Pre-Tryout

The questionnaire of 200 items were duplicated for 
50 teachers. No time limit was imposed. There are inherent 
difficulties in the test 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.

(c) Administering the Questionnaire

The questionnaire of 200 items was given to the 50 
teachers of 5 schools - Secondary and Higher Secondary 
Schools of Gujarat for pre-tryout. Teachers were asked to 
return the questionnaire to the investigator on completion 
of their work. The following table shows the details of 
the sample for administering the questionnaire.
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Table :4.4s The Sample for Administering the 

Questionnaire for Pre-tryout

Sr. Ho . Name of the School No. of Teachers
1. Jivan Bharati Vidyalaya, 

Karelibag, Baroda 10
2. New Era Girls High School,Baroda 10
3. Vakal High School, Mobha Hoad 10
4. Dayaram High School, Babhoi' 10
5. Sardar Patel Vidyalaya, Vasad. 10

Total 50

(d) Item Analysis
.\

After administering the questionnaire there is some 

need for determining the value of each item for making the 
questionnaire constructor 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 was to. study the item for 
analysis. Item analysis 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 lines :

1. It supplies information concerning the item as a 
whole.
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2. It gives a measure of the correlation "between the 
item and criterion.

3. It supplies measure of the internal consistency 
of the questionnaire.

Kelley has shown that the most accurate determination 

of item validation or internal consistency can he obtained 

by comparing approximately the upper and lower 27 percent 

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 percent of the subjects in terms of total scores on the 

items. The top group is called a 'high' group and the 

bottom group is called a 'low* group, in terms of total 

scores. Eor each item a frequency distribution is obtained 

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 below :

Table :4.5s Schematic Representation for Dichotomiz­
ing Response Categories

Responses
Categories

High
Croup

Dow
Croup Total

27fo High Croup (Top) a b (a + B)
27% Dow Croup (Bottom) c d (c + d)

Total a + c b + d
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(e) finding the Discriminating Power of the Statements

Many ingenious statistical procedure have been devised 

to provide discrimination indices. Among statistics proposed 
for expressing item discrimination power in the form of 
relationship, the biserial 'r', the tetrachoric fr' and 
phi-coefficient have been suggested. She method used in the 
present work phi-coefficient for item discriminating. It is 
used because of its simplicity. Calculation of the phi- 
coefficient ’r* can be expressed in terms of .the rotation 
of the table above.

Thus, r 0 = --- i---AS. .I-IS— - - -------/ (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 ite'ms of 27 percent 
lower and upper group were .16 to .82. The investigator 
selected those items with highest phi-values from .48 to .82.

After the analysis of 200 items, 50 items were to be 
rejected on 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.

\
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Table 54-6: The lumber of Items in Each Component for 
Pre-Tryout with lumber of Items Retained

lo. of 
Section Ho.of Components

Ho.of Origi­
nal items in 
each component

Ho.of deleted 
items in each 
component

Retained 
items for 

next tryout
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 - 40 10 30
II 1 14 2 12

2 10 2 8
3 8 2 6
4 9 3 6
5 . 9 3 6
6 9 3 6
7 11 3 8
8 10 2 8

Total 8 80 20 60
III 1 13 3 10

2 14 4 10
3 13 3 10
4 14 4 10
5 13 3 .10
6 13 3 10

Total 6 78 20 60
Grand
Total 21 200 50 150

f
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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 form of the questionnaire; Ihe number 
of items that should he included in the final form of the 
questionnaire is, and idealistic standpoint, determined hy 
the statistical characteristics of the item, and amount of 
time like to he available or convenient for the 
administration of the questionnaire.

4.7 Iryout 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 is to be 
used’.

Constructing Questionnaire items on the basis of 
pre-tryout work is not a sufficient and efficient procedure 
for a good questionnaire. It needs to be standardized, if 
it is to be a really good, useful, valid and reliable 
questionnaire to be widely used. Ihis standardization 
procedure takes into account a number of further steps 
besides the pre-tryout. Ihese steps are given by all authors 

of questionnaire construction include selecting adequate 
sample for pilot study, administering the pre-tryout form of
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the questionnaire, item analysis and item selection for 
the final form of the questionnaire on the basis of difficulty 
and ralue and discrimination power and finally testing the 
validity and reliability of the questionnaire.

The main purpose for the final administration of the 
questionnaire was to provide data necessary for standardiza­
tion of the tool, i.e. for determining the validity and the 
reliability of the tool, As mentioned above, the pre-tryout 
was carried out to study how the questionnaire 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 sometime be deemed
advisable, particularly if the questionnaires 
are to be used to make important decisions, 
about the examinees and if the time and - 
resources, that the final form 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.
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(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 facilitate the calculation in the tryout, the 
questionnaire was administered to a sample of 50 teachers.
For the present sample, 50 teachers were picked up from five 
secondary and Higher Secondary Schools of Gujarat.

Table :4.7 s The Sample for Administering the Questionnaire 
for Tryout

Sr.
No. Name of the School No. of 

Teachers

1. Tulsidas Ranchhoddas Patel Vidyalaya, 
Sardarnagar, Baroda. 10

2. R.B.Ranchhodlal Chhotalal Girls' High School, 
Ahmedabad. 10

3. Shri Sarvajanik High School, Waghodia,
Dist. Baroda. 10

4. K.K.Parikh and Mehta R.P. Multipurpose High 
School, Amreli. 10

5. Shri G.R.Vidyamandir, Satem, Ta.Navsari. 10
Xoijstl «• 50

The Table 4.7 above gives the names of the schools and 

the number of teachers where the questionnaire was administered 
for tryout. From the score of this tryout the investigator



tried to work on the validity and reliability of the 
questionnaire.
4.8 Validity, Reliability and Establishing lorms

(a) Validity of the Present Questionnaire

The validity of the present questionnaire has been 
studied in number of ways.

1. Content Validity
2. Rating of the teachers with the ratings of the 

principals or heads or deans.
3. Item analysis by Phi-coefficient formula.

(1) Content Validity :

All questionnaire items have relied principally on the 
definitions of 'Innovative Proneness* given by experts. Again 
the principals and teachers were interviewed and finally 
arrived 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 examination of 
relevant course syllabi and textbooks, as 
well as by consultation with subject matter 
experts. On the basis of the information 
thus gathered, scale items are drawn up.
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(2) Ratings of the Teachers with the Ratings of the 
Principals or Heads or Deans*

The validity of the questionnaire was further tested 

by correlating scoring of teachers with principal estimates 
of their innovative proneness into five points scale, viz.,

1 VH = Very High
2 H , = High
3 A = Average
4 L = Low
5 VL = Very low

For testing the validity of the questionnaire the 
investigator selected six schools from Gujarat. The 
investigator discussed with the principals of the selected 

schools and requested to .spare 6 teachers, two each with ij
high innovative proneness, average proneness and low proneness.j 

The questionnaire containing 150 items was distributed to 
these teachers for giving their responses. The investigator 
collected responses from 36 teachers from 6 selected schools , 
and requested the principals to give 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» 4, 3, 2, 1, 0

0,and the negative statements the values assigned were 1, 2, 3* 4,
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and 0. Thus, the total value scores of each teacher were
Afurther subdivided components. Correlation was determined-!;.

* - j

between the principal's score and the teachers score.

It was seen that the product moment coefficient 
correlation between the two sets of scores were .86, 
meaning a fairly good coefficient of correlation showing 
that questionnaire agreed with principal's estimates.

(3) Item Analysis :

Item validation was also done through Phi-coefficient 

formula as discussed above. It showed the relation of 
items with each other. So there was no need for cross 
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 
questionnaire by the following methods s '

(1) The Test-Retest Method
(2) The Split-Half Method
(1) Reliability by Test-Retest Method i

The investigator employed the Test-Retest Method for 
determining the reliability of the present scale. In the 
present work 100 teachers of Secondary and Higher
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Secondary Schools of Gujarat were administered the questionnaire 
on 15 January 1978 and the same group of teachers were 
administered on 12th February 1978 that is after 27 days of 
interval. The scores of the subjects at both the administrations 
were correlated. She correlation between the first 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 
administration. The correlation between the first and the 
second set of scores was found by the produet-moment method.

£ ocy c 
r = _J____

The Test-Re test correlations for total scores and for factor 
scores are listed in Table 4*8 on the next page.

In Table 4*8, Test-Retest correlations for both 
factors in I Section and total score is shown. It shows that 
the factor correlations are predominantly above .73 level 
in Sections II and III and above .6 in Section I and for 
the Total scores are above ,80. With the above high 
coefficient of reliability the investigator could say that 
the present scale is satisfactory.
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(Table j4.8: Test-Retest Correlation for Twentyone Components of Innovative Proneness of Teachers

No. of Section No. of Items FactorNo. Name of the Factor Corre­lation
I 5 1 Individualisation .63

3 2 Curriculum Organisation .64
5 3 Teaching-learning Process .69
4 4 Teaching Resources .91
5 5 Internal School Organisation .66
5 6 Staff Development .66
3 7 School Community Relationship .62

Total
Score 30 7 The Inventory of attitudes to Innovation .84

II 12 1 Administrative Support .92
8 2 Staff Norms .98
6 3 System Norms .86
6 - 4 Complexity .84
6 5 Compatibility .79
6 6 Riskness .90
8 7 bocaliteness .83
8 8 Cosmopolitene ss .81

TotalScore 60 ’ 8 The Situational and Innovation „„ . Characteristics Scale *•'

III 10 1 Traditionalism • 92
10 2 Progressivism .96
10 3 Dogmatism .81 ‘
10 ' 4 Venturesomeness .87
10 5 Conservatism .93
10 6 Change Proneness .73

TotalSeore 60 6 The Change-Related Values Questionnaire .85
GrandTotal 150 21 - ** .86
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Kelley suggests,

'A test with a reliability as low as 0.5 is 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 questionnaire is no 

where less than 0.73 in Section II and III, and .6 in 

Section I. Therefore, it is concluded that the scale is 

sufficiently reliable.
the Questionnaire

(2) Reliability^/by the Split-Half Method :

According to Garrett (1958), 'The Split-Half Method is 

generally regarded as the best of the methods for determining 

test reliability'.

A sample'of fifty teachers of secondary and higher

secondary schools were administered for determining 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 items into two 

equivalent parts and the correlation between the two parts 

showed the index of reliability. So from the split-half test 

reliability, the self correlation of the whole test was 

found out by the Spearman Brown formula :



22
li

2rLL 
-__ a.u^rii

211

where, rn = Reliability coefficient of the whole test

r.j = Reliability coefficient of the half test
2 TT

The table given below shows the reliability coefficient 
of the Section I, Section II and Section III of the whole 
test by Spearman Brown foimula.

Table ;4.9 ? Reliability Coefficient of Each Section 
by Split-Half Method

No. of 
Section

Ho. of 
Items

Ho. of 
Components ReliabilityCoefficient

I 30 7 0.91
II 60 8 0.90

III 60 6 0.67

■ Total 150 21 0.79

The reliability was found out by Split-Half Method and 
it was highly correlated 0.91 > 0.90 and 0.67 respectively, 
(c) Forms

The tool is proved valid and reliable. The investigator 
would like to make it standardized.



for standardization of the inventory for innovative 
Proneness scale for teachers, reliability and validity 
were already worked out and have been reported earlier. 
Norms in terms of pereentiles 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 fables 4.10 to 4.12 on the 
succeeding pages.
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Table :4.13s Percentile Points of Sections I, II and 
III as a Whole

Percentile Sections 
. —

(The Inventory (The Situational 
of Attitudes and Innovation 
to Innovation) Characteristics 

Scale)

------m~-lotal
(The Changed 
Related 
Values 
Questionna­ire)

90 143 261 270 644
80 136 240 . 251 610
70 132 228 236 580
60 126 216 224 559
50 120 205 216 540
40 116 191 206 519
30 107 181 199 501
20 96 171 184 474
10 87 155 172 430

Section I has the highest percentile 143*00 and lowest 
percentile 87.00

Section II has the highest percentile 261.00 and lowest 
percentile 155.00

Section III has the highest percentile 270,00 and lowest 
percentile 172.00

This proved that the questionnaire is standardized and it is 
ready for administration. The investigator has given the names of 
the questionnaire for measuring innovative proneness of teachers 
of Secondary and Higher Secondary Schools, 'Innovative Proneness 
Scale' (I.P.S.) for teachers. ( See Appendix ^ ).



233

4.9 Factor Analysis

This section deals with factor analysis. One of the 
objectives of the present investigation is to study 
the internal structure of the inventory prepared by the 
investigator. Keeping this in view, the factor analytical 
approach has been applied. The main purpose in the 
factor analysis is to identify or to determine various 
groups or clusters of items which correlate highly with 
items within that group. It should be mentioned here 
that all the 21 variables relating to innovative 
proneness have been described earlier, based on these 
variables factor analysis technique has applied. The 
principal component method was used for the analysis 
of the data in present study. This method was applied 
for some reasons. By this method each factor extracted 
the minimum amount of variance and derives the 
smallest possible residuals.
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First of all, 21 X?21 Factor Intercorrelation Matrix 
based on the respondents factor scores was computed. Based 
on these Variables, Factor Analysis of the correlation 
matrix 21 X 21 was carried out. fhe purpose of the inter­
correlation matrix was, to determine the number of factors 
that could be considered sufficiently important and again 
these factors have to be related to facilitate the 
interpretation of the factors. Intercorrelation matrix is 
given in fable 4.14 on the next page.

fable 4.14 includes correlation matrix 21 X 21 ; five 
principal components were extracted out by the principal 
axes method, fhe datawise of extraction of factors based on 
the original correlation of factors based on the original 
correlation matrix ( Vide fable 4.14 ) is presented in the 
original principal factor matrix ( 21 X 5 ) in fable 4.15.

fable 4.15 indicates original principal component 
matrix ( 21 X 5 ) which contains loadings of five factors 

that are extracted out.
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Table :4.15s Original Principal Component factor Matrix (21 X 5)
236

jj- * Names of the Components

1. Individualization
2. Curriculum Organization 
5* Teaching-learning Process
4. Teaching Resources
5. Internal School Organization
6. Staff Development
7. School Community Relationship
8. Administrative Support 
9- Staff Norms

10. System Norms
11. Complexity
12. Compatahility
13. Riskness
14. localiteness
15• Cosmopoliteness
16. Traditionalism
17. Progressivism
18. Dogmatism
?9. Venturesomeness
20. Conservatism
21. Change Proneness
Percent of Variance 
Cumulative Percent of Variance

f 1 f2 % *4 *5
.65 -.33 -.12 -.15 .41
.57 -.32 -.14 -.27 . 46
.71 -.32 .04 -.31 .07
.53 -.21 -.18 -.37 o

•1

.70 -.19 -.12 -.35 -.12
• 74 -.25 -.17 -.27 -.13
. 64 -.22 .04 -.30 -.27
.52 .29 -.48 .02 .06

.31 .78 -.26 -.11 .07

.35 .71 -.36 -.06 .09

.65 .13 -.33 .34 -.13

. 64 .06 -.33 .43 -.04

.65 -.29 -.05 .50 -.06

.66 -.22 .06 .41 -.16,

.41 .63 -.27 -.05 -.02

.64 .10 .46 .18 .04

.73 -.10 .33 .12 .01

.51 .45 .50 -.12 -.05

.62 .37 .43 -.04 .05

.29 .57 ^53 -.16 -.04

.73 -.13 .24 .26 .26
35.82 14.02 9.27 7.22 3.61
35.82 49.84 59.10 66.32 69.93
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The rotation of factors was^ done on the line of Kaisser1s 
(1959) computer programme of varimax rotation. The related 
varimax factor matrix is presented in Table 4.16 with 
Factor loadings on five factors.

The interpretation of results is based on the varimax 
rotated factors, five factors were finally identified. They 
are named, and discussed below.

Table s4.17 s Varimax Factor I

Sr. No,. Name of the Variables loading

1. Teaching Be sources 0.79
2. Staff Development 0.71
3. School Community Belationship 0.71
4. Internal School Organization 0.70
5. Teaching learning Process 0.60
6. Curriculum Organization 0.52
7. Individualization 0.51

Varimax Factor I consisted of the seven (7) variables 
shown above and counted for 20.80 cumulative percent of 
variance among all the factors. The significant loadings of 
varimax Factor I, arranged in descending order are given in 
Table 5.4 for the sake of convenience. Varimax Factor I is 
characterized by significant loading for seven variables, ill



239

variables are found to be positive, The significant 
loading were shared by variables, leaching Resources 0.79, 
Staff Development 0.71, School Community Relationship 0.71, 
Internal School Organisation 0.70, Teaching learning 
Process 0.60, and Curriculum Organization 0.32, Individuali­
zation 0.31. This factor seems to reflect the Teaching 
Resources. As the highest loading is .79 this factor can be
named as 'Teaching Resources'.

factor
Table :4.18s Varimax/II

. Sr.No. Name loadings

1. System Norms .86
2. Staff Norms .85
3. Cosmopoliteness .76
4. Administrative Support .65
5. Complexity .45
6. Compatability .40

factor II accounted for 41.40 cumulative percent of 
variance and was made up of six variables. All variables are 
positively loaded. The significant loading were shared by 
variables System Norms .86, Staff Norms .85, Cosmopolitene 
.76, Administrative Support .65, Complexity .45,
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Compatability .40. This factor seems to determine System 

Norms and Staff Norms, it can be named as 'System and Staff 

Norms'.

table:4.19s Varimax Factor III 

Sr.No. Name Loading

1. Dogmatism .81

2. Conservatism .80

3. Venturesomeness .76

4. Iraditionalism .66

5. Progressivism • 51

6. Change Proneness .42

Factor III comprised of six variables and accounted 

for 62.65 cumulative percent of variance.

Varimax Factor III is characterised by significant 

Loadings for six variables. All are positively loaded, The 

significant Loadings were shared by variables Dogmatism .81, 

Conservatism .80, Venturesomeness .76, traditionalism .66, 

Progressivism .51, Change Proneness .42. this factor is 

dominated by Dogmatism, and Conservatism, so this Factor 

can be named as 'Dogmatism-Conservatism'.
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table ;4.20: Varimax Factor IY

Sr.No. Name Loading

1. Riskness .83

2. Localiteness .76

3. Compatability .72

4. Complexity .66

5. Change Proneness .60

6. Progressivism .48

7. traditionalism .44

Varimax Factor IV comprised of seven variables and 

accounted for 85.80 cumulative percent of variance.

Varimax Factor IY consists of seven variables. An are 

positively loaded. She significant loadings were shared by 

variables Riskness .83, Local!teness .76, Compatability .72, 

Complexity .66, Change Proneness .66, Progressivism .48, 

traditionalism .44. this factor seems to emphasise 

Riskness, so this factor can be named as 'Riskness'.
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Table :4.21; Varimax Factor ¥

Sr.Io,. lame loading

1. Curriculum Organization .78

2. Individualisation .75

3. Teaching learning Process .51

4. Change Proneness .41

5. Staff Development .34

6. Internal School Organization .33

Varimax Factor ¥ consisted of six variables and accounted 

for 100.00 percent of variance. ¥arimax factor ¥ consist of 

six variables. All variables are positively loaded. The 

significant loading of the variables are Curriculum Organiza­

tion .78, Individualization .75, Teaching learning Process .51, 

Change Proneness .41, Staff Development .34, Internal School 

Organization .33* This factor seems to emphasise 'Curriculum' 

Organization'. So this Factor can be named as 'Curriculum 

Organization'.

4.10 Conclusion
/ - rriHT — mu ■ i r

■^hus, the present chapter gives a complete account of 

the procedure followed for construction and standardization 

of the scale on the basis of the data obtained in the tryouts.

The items were prepared and assembled into the finished question



243i

scale was then ready for a trial administration. Lindquist 

says,
’The trial administration, as it is defined serves

to indicate exactly how the test will he finished 
in actual use. Ihis means that nominal changes 
can be made after the trial administration and 
that the sample employed must be essentially 
like the group with whom the test'is to be used.
The trial administration is a final check on 
time limit and on the procedure of administration*.

The present chapter also deals with a factor Analysis of 

the questionnaire prepared by the investigator as it was one 
of the objectives of the present study.

The factor Matrix ( Vide Table 4.15) comprises five 

principal axes components. It explains the correlation matrix 
(21 X 21) ( Vide Table 4.14). The five factors were extracted 
through factor analysis and it explains the percent common 
variance. The naming and interpretation of the related 
Varimax Factors have shown the composition of the five important 
factors implicit in the 21 variables. The Factors named were : 
(1) Teaching Resources, (2) System and Staff Norms,
(3) Dogmatism-Conservatism, (4) Riskness, (5) Curriculum 
Organization. AJsong all the Factors System Norms possesses the 
highest significant Loading (.86). So it is the most dominating 
Factor.

The next chapter deals with the Innovative Proneness of 
Teachers of.Secondary and Higher Secondary Schools.



244
CHAPTER IV 
REFEEEHCES

Antastasi, Anne, Psychological Testing, The Macmillan Co.,
Hew York, pp. 24, 437.

Bhola Harbans S. (1965), A Theory of Innovation, Diffusion and 
Its Application to Indian Education and Community Develop­
ment, Ph.D. Thesis, Columbus, Ohio State Univ. E....  fy?

Blan, Peter M. and Scolt, Richard W. (1962), Formal Organiza- 
tion : A Comparative Approach, San Francisco : Chanslar.

Edward, Allen 1., Techniques of Attitudes Scale Construction, 
Appleton-Century-Croft, Hew York, p.137._

Edward, A.L. (1959), Experimental Designs in Psychology 
Research, Rinehart and Co., Inc,., Hew York.

Eiehhols, Gerhard C. and Rogers E.M., (1969), ‘Resistance to 
the.Adoption of Audio Visual Aids by Elementary School 
Teachers : Contrast and Similarities to Agricultural 
Innovations,' in Mathew B.Miles (Ed.), The Hature of 
Educational Innovations, Hew York s Teachers College,
Columbia University

Frick, J.W., Guilford, J.P., Christensen, P.R. and Merrifield, 
P.R., -A Factor Analytic Study of Flexibility in Thinking', 
Ed. Psy.~Meas., 19, 1959, pp.469-96.

Fruchter, B., Introduction to Factor Analysis, Affiliated East 
West Press Pvt. ltd., Hew Delhi 1967, p.280.

Garrett, H.E., Statistics in Psychology and Education, Longmans 
Green & Co., Hew York, pp.46, 123, 339,389.

Garrett, H.E., Statistics in Psychology and Education, Longmans 
Green and Co., Inc., Hew York, 1958,p.476.



245
Gouldar A. (1957), 'theoretical Requirements of the Applied 

Social Sciences', Amer.Soc. Rev., 22: 92-102.
Gusiford, P.P., fundamental Statistics in Psychology and 

Education, McGraw-Hill Book Co., lew York, 1956(a),p.569.

Halpin, A.W.5 and Croft, D.B., (1962), Organizational Climate
of Schools, Midwest Administration Centre, University of 
Chicago.

Hilfiker, L.R., (1968), The Relationship of Schools System 
Innovativeness to Selected Dimensions of Interpersonal
Behaviour in light Schools. Madison : University of Wisconsin, 
Wise., Res. and Dev., tech. Report, 70-E.

Humphreys, L.G., in Pruchter, B., Introduction to the factor 
Analysis, Affiliated last-West Press Pvt. Ltd., lew Delhi,
1967, p.79.

John A. Long, et. al., 'the Validity of test Items', Bulletin 
of the Development of Educational Research, University of 
toronto, 1935, Ho.3, p.7.

Kaiser, H.f.,'Computer Programme for Varimax Rotation in 
factory Analysis', Ed.Psy.,Meas., 19:1959, pp.413-420.

Lawman, R.W. and Remmers, H.H., 'The Performance and 
Discrimination Indices in forced Choice Scale',
Educational Psychology Measurement, XIV, 3, pp.541-551.

Lindquist, E.F., Educational Measurement, Am4rican Council
of Education, Washington 1955, pp.119,159,171,173,177,178,
185, 250, 252. *

Lovelace, lait R., 'Analysis of Certain Attitudes of Selected 
Elementafy and Junior High School Teachers', Unpublished 
Doctoral Dissertation, College Park, University of 
Maryland, 1951, p.3*



246

McCall, W.A, t How to Measure in Education, The Macmillan Co.,
- New''York,' 1949, p.43-

Menzel, E.B., Suggestions for the Use of New Type of Tests in 
India, Oxford University Press, Calcutta, 1952,p.152.

Miles, M.B. (1969)» 'Innovation and Organizational Health* in 
Carver and Sagiovanni (eds.), Organizations and Human 
Behaviours, locus on Schools, McGraw Hill Book Company,
New York'.

Miles, Methew B.(Id.), (1964), Innovation in Education, New 
York : Columbia University, Teachers College.

Miller, R.I. (196,8), 'Implications for Practice from Research 
on Educational Change*. Paper presented at the Natl. Conf. 
on diffusion of EdUcl. Ideas of East Lansing Mich.E.

Miver Horace (1965), 'Culture Change under Pressure', Human
Organization, 19:164-167,A.

- \

Monroe, W.S., An Introduction to the Theory of Educational 
Measurement, Houghton, Mifflin Co., Boston, 1923,p.7»

....................... . I ..................... ■! I

Parker W. (1970),'The diffusion of Technical Knowledge as an 
Instrument of Economic Development. Washington, D.C.s 
Natl.Inst, of Social and Behav. Sci. Symposia Studies 
Series, 13-U.

Ralph, R., Bentley, Manual for the Purdue Teacher Opinionnaire,
West Lafeyette, IndsUni.Book Store, 1967.

#

Remmers, H.H.,'Phe Analysis of Employee Attitudesj Proceedings 
of the Pirst Personnel Institute, Columbus, Ohio State 
University, 1938, p.4.

Rogers, E.M. ,(1962), Community Norms, Opinion, Leadership, 
and Innovativeness Among Truck Growers, Woosler: Ohio
Agri. Exp. Sta., Res. 912-RS.



247

Rogers, E.M.(1962a), Predicting Innovativeness Sqc. Inquiry,
32;54-42)Es.

Rokeach M. (1.966),'She Nature of Attitudes', In International 
Encyclopedia of the Social Sciences, New York.

Rokeach M. (1967),'Attitude Change and Behavioural Change',
Pub. Opin.Qly. 30:529-30.

Rokeach m. (1968): Beliefs, Attitudes and Values : A theory of 
Orgl. Ohange, San Francisco : Jossey-Bass.

Sieber, Sam D.(1968), 'Organizational Influence on Innovative 
Roles,' in Terry ITldill and Joanne M.Kitchell (Eds.),
Knowledge Production and Utilization in Educational Administra­
tion, Eugene : Univ. of Oregon, Centre for the Adv.Study in 
Edul. Admn.-E.

Thorndike, R.I*. and Hagen, Measurement and Evaluation in 
Psychology and Education, John Wiley and Sons, New York,
1950, p.50.

Thorndike, R.Ii., Personnel Selection, John Wiley & Sons, New 
York, 1954, p.64.

Thurstone, I.I., Multiple Factor Analysis, Chicago University 
Press, Chicago, 1947, p.535«

Watson, James E. and Lionberger Herbart F. (1967), 'Community 
leadership in a Rural Trade-Central Community and Comparison 
of Methods of Identifying leaders, Columbia' :M.O. Agri.Exp.
Sta. Rs. Bui. 915.


