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CHAPTER v

FACTOR  ANALYSIS

"Organizations are tools which help man to
survive. They are created by man. Man can change them

to facilitate individual growth",

- CHRIS ARGYRIS
'Individual Actualization in Complex

Organizations'. In Fred D. Carver
and Thomas J. Serglovanni, (Eds.),

Qrganizations and Human Behaviour
Focus on Schools, MeGraw-Hill Book

Company, New York, 1969, p. 197.
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CHAPTER v

FACTOR  ANALYSIS

" 5,1 INTRODUCTION

The preceding chapter was devoted for administer-
ing the sample. This chapter deals with the factor
enalysis. One of the objectives of the present investiga-
tion 1s 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 deter-
mine various groups or clusters of items which correlate
~highly with items within that group. It should be mention-
ed here that all the 31 variables relating to innovative
proneness have been described in the earlier chapter,

based an these varisbles. factor analysis technigue has ’

/__/__,,._—-—-—r

applied. The principal component method was used for the
analysis of the data in the 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.

First of all, 31 x 31 factor intercorrelatioﬁ
matrix based on the respondents factor scores was
computed. Based on these varlables, factor analysis of

the correlation matrix 31 x 31 was carried out. The
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purpose of the intercorrelation matrix was to determine
the number of factors that could be considered sufficient-
ly important and again these factors have to bg.robated

b MEHJ\
to facilitate the interpretation of the faeﬁgﬁ? Interd,,

@%
w 27 P
correlation matrix is given in Table 5.1. & ;{4;, %v%
: oo RS 3’
:‘;‘.’,, LT z:; ;
% R A N
§ 3 5 &8
J TABLE 5,1} % &5

. &
i h 1 b.,; "flzzszvﬁ “gr
W

Table 5.1 includes intercorrelation matrix
31 x 3l1. Five principal components were extracted out by
the principal-axes method. The details of extraction of
factors based on the original correlation matrix (vide
Table 5.1) 1is presented in original principal component
factor matrix (31 x 5) in Table 5.2,

! i
§ TABLE 5.2 §
i i

Table 5.2 includes original principal component
matrix (31 x 5) which contains factor loadings of five
factors that are extracted out. The 'Bigen Values' of
each of these five factors are 11.88, 5.43, 3.17, 2.09
and 2,70 respegtively. A factor was considered to be of
lesser importance if 'Eigen Value' was less than 1.000.
Applying this criterion all the five factors were consi-
dered for varimax rotation. The rotation of factors was

done on the lines of Kalser's (1989) computer programme
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of varimax rotation. The rotated varimax factor matrix is
presented in Table 5.3, with factor loadings on five

factors.

i i
I TABLE 5.3 §
| i

5.2 INTERPRETATION OF RESULTS

The interpretation of results is based on the
varimax rotated factor matri:;. Five factors were finally

identified, named, and will be discussed below.

S5.2.1 Vgrimax Fagtor I

Factor I consisted of the eleven variables shown
below and accounted for 50.9 cumulative per cent of
variance among all the factors. The significant loadings
of varimax factor I, arranged in decending order are

given in Tabje 5.4 for the sake of convenlence.

Varimax Factor I is charact}eriz.ed by significant
loadings for eleven variables. Out of which nine variables
are found to be positive, whereas two variables are in
negative. The significant loadings were shared by
variables situational characteristies .98, system norms
.92, staff norms, .21, situational and innovative chara-
cteristics .89, administrative support .85, cosmopolite-

ness ¢85, attitude to innovation .65, innovation
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' TABLE 5.4

Varimax Factor I

W N R gy T G o WS WD A g A R WD WD wmp RO Tl qmy et W T R G TR TV gy v W W T W W Wy WD sy WS VI D oy

¥or Name of the Variables Loading
1 Situstional Characteristics .98
2 System Norums 92
3 Staff Norms ) . .91
4 Situational & Innovation Characteristics .89
5 Administrative Support _ «85
6 Cosmopoliteness o «85
7 Attitude to Innovation .65
8 Innovation Cﬁaracteris{ics | «45
9 Compat ibility - «37
10 Attitude to lnnovation -.64
11 Situational & Innovation Characteristics - .86

. s S s GOV 1P il WD g S S MM OB YD Sl Sl . o S A WD o, O A A g D T gy WO T D gl S A i AR s S Sl PO
fooestne g gt - —— Juventieg i o i . Tl gt S oy e ot sy s i e TS

Characteristics .45, Compatibility .37, Attitude to
Innovation - .64, and Situational and Innovation Chara-
cteristics ~.86. This factor seems to reflect the
Situgtional Characteristics and Innovation Characteristics,
this factor can be named as 'Situational and Innovation

Characteristics,

5.2.2 Yarimax Factor II

Factor II accounted for 74.2 cumulative per cent

of variance and was made up of 14 variables.
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TABLE 5.5

Varimex Factor II

Name of the Variables

Attitude to Innovation

Staff Development
Individualization ‘
School Community Relationship
Teaching-Learning Process
Internal School Organization
Teaching Resources
Curriculum Organization
Attitude to Innovation
Progressivism

Change Proneness
Venturesomeness

Innovative Proneness

Attitude of Innovation

-y W . gy W W gy gy -

. 160

-y W Ty WD D T W W A NG G WS D W O up e W UK S U W m W e s g W e

Loadings

g S . -

«90
79
078

Varimax Factor II consists of 14 variables. Two

variables are negative loaded and 12 variables are posi-

tive loaded. The significant loadings were shared by

variables Attitude to Innovation .96, Staff Development

«79, Individualization .78, School Community Relationship

+74, Teaching~-Learning Process .73, Internal School

Organization .71, Teaching Resources .68, Curriculum
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Organization .65, Attitude to Innovation .40, Progressi-
vism .35, Change Proneness .34, Venturesoﬁeness 032,
Innovative Proneness -.36, and Attitude of Innovation
-.85. This factor seems to determine the attitudes to

innovation, it can be named as 'Attitudes to Innovation'.
5243 Vgimﬂ Factcx IIT

Factor III comprised eight variables and account-

ed for 87.8 cumulative per cent of variance.

TABLE 5.6

Varimax YFactor 111

%g: Name of the Variables Ioading
1 Change Related Values «90
2 Dogmatism ~ «36
3 Traditionalism «83
4 Conservatism 78
5 Innovative Proneness «50
6 Progressivism 49
7 Innovative Proneness - .44
8 Change Related Values - .84
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Varimax Factor II1 is characterized by significant
ioadings for eighﬁ variables, out of which six are

positively loaded and two are negatively loaded. The
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significant loadings were shared by variables change
related values .90y, Dogmatism .86, Traditionalism .83,
Conservatism .78, Innovative Proneness .50, Progressivism
«49, Innovative Proneness -.44 and Change Related Values
-+84, Since this factor is mostly dominated by Change
Related Values, so this factor can be named as 'The Change

Related Values'.

5.2.4 Varimex Factor IV

Varimax Factor IV comprised ten variables and

*

accounted for 96.8 cumulative per cent of variance.

: TABLE 5.7
Varimax Factor IV

- - W 20 T s e e T s W O e P T WP AT wh S M W A VD R K P Y R m M N e W e P e

§g: Name of the Variables Loading
1 Riskness .85
2 Localiteness 84
3 Innovation Characteristics .80
4 Compatibility .68

5 Complexity .48
6 Situational end Innovation Characteristics .39
7 Change Proneness 34
8 Innovative Proneness 34
9 Innovative Proneness - 34
10 Situational and Innovation Characteristies -.37

— o g WD T . R e Y S < D ey S s OV sq, ey O O DD . i A SO it W iy SOS W i wb) e e et e
e o o’ o " — e ——— -y O e
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Varimax Factor IV consists of ten variables, out
of which eight are positively loaded and two are negative-
1y loaded. The significant loadings were shéred by
variables Riskness .85, Localiteness 84, Innovation
Characteristicsy4 .80, Compatibility .68, Complexity .48,
Situational and Innovation Characteristics .32, Change
Proneness .34, Innovative Proneness .34, Innovative Prone-
ness -.34 and Situational and Innovation Characteristics
-+37. This factor seems to emphasis on Change Proneness
énd Related Values, so it can be named as ‘'Change Prone-

ness and Related Values.!
5.2.,5 Varimex Factor V

Varimax Factor V conslsted of four variables and

accounted for 100.0 per cent of variance among all the

factors.
B TABLE 5.8
Varimax Factor V

Sr.
KNo. Name of the Variables Loadings

1 Change Proneness ‘ «63

2 Progressivism 52

3 Venturesomeness «40

o

Conservatism - o33
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Varimax Factor V consists of four variables.
Three variables are positively loaded and one variéble
is negatively loaded. The significant loadings of the
variables are Change Proneness .63, Progressivism .52,
Venturesomeness .40 and Conservatism -.33. This factor
seems to emphasis on Change Proneness and Progressivism,

it can be named as 'Change Proneness and Progressivism'.

5.3 CONCLUSION

The factor matrix (vide Table 5.2) comprising
five principal axes components., It explains the correlation
matrix (81 x 31) (vide Table 5.1). The five factors were
extracted through factor analysis and it explains the
per cent common varisnce. The naming and interpretation
of the rotated varimax factors have shown the composition
of the five important factors implicit in the 31 variables.
The factors named were: (1) Situational and Innovation
Characteristics, (2) Attitude to Imnovation, (3) The
Change Related Values, (4) Change Proneness and Related

Values and (5) Change Proneness and Progressivism.

In the present study, the Internal School Organi-
zation was not identified by the respective factor. fut of
these five factors ‘'Change Proneness and Progressivism'
has covered the highest cumulative of per cent of variance
and it is most dominating factor whereas Situational and

Innovation Characteristics is least dominating factor.
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In the present chapter, the internal structure
of the inventory was discussed and it was done by faétor
analysis through principal component technique. The fi%e
factors were named and interpreted and it was found that
Change Proneness and Progressivism is the most dominating

factor.

The next chapter deals with the study of
Innovative Proneness of Teacher-Educators of Secondary

Teachers' Training Colleges of Gujarat.

REFERENCES

Edward, A.L., (1959), Experimental Designs in Psychologic-
al Research, Rinehart and Co., Inc., New York.

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“ 960 - ,

Fruchter, B., Introduction to Factor Analysis, Affiliated
East West Press Pvt,, Ltd., New Delh1,1967, p.280.

Garrett, H.B,, Statistics in Psychology and Egucatibn,
Longmans, Green and Co.,lnc., New York, 1958,p.478.

Guilford, J.FP., Fundamental Statistiecs in Psychology and
Education, McGraw-Hill Book Co.,New York, 1956(a),

p. 569.

Humphreys, L.G. in Fruchter, B., Introduction to the _
Factor Analysis, Affiliated Bast West Press Pvt.
Ltd., New Delhi, 1967, p. 79. }

Kaiser, H.F., 'Compﬁter Programme for Varimax Rotation in
Factory Analysis', Ed. Psy. Meas., 19: 1959,
pp. 413-420.

Thurstone, L.L., Multiple Factor Analysis, Chicago Univer-
sity Press, Chicago, 1947, p. 535,




