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CHAPTER

A

* ¥  STANDARDIZATION OF THE TEST

_Tpenfinal test, as described in the preceding chapter,
has eight items, Now it is essential to see whether the test
is valid and reliazble, i.e. whether it would éetually
mea sure What iﬁ is meant to measure, and whether it would
give reliable results if given time and again, Further, if
so, it would be_desirablé to Lix the procedure of sCoring
and interpreting, i.e, to establigh the norms - for purpose
of interpretation of results obtained on the test. &11 this

means that the test sbould be standardized.
WHAT IS STATDARDIZATION ¥

By standardization we mean “uniformity in the

procedure of administration and scoring of the test."

The process of standardization of a test involves,
also @among other things, the standardization of method,
meterial and resulis. The standardization of methods
procedes the fommulation of the try-oul test or the pilot

work. The standardization of material is done practically
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through the analysis of items af'ter administering the
tryout fomm of the tesit, The standardization of resulis
is done after the administration of the fimal fowm of

the test.

The standardisation of the method and material
already done, the investigato? had now to do standardization
of results only. Thus, now the standardization includes
‘Qreparation of normg and finding out of validity and

reliability.

The firgt step is to see whether the test can be
administered within a reasonable time period without
bringing in an element of fatigue, It was easy to detemine
this hecause the investigator by now knew the amount of time
each item takes, she ca@lculated and found out that it took
5 minutes for 'Uses Tesi! (24 minutes for each item), '
20 minutes for 'Creative Writing Test' (10 minutes for each
item), 10 mimtés for ! QeAsequences Tesf' (5 minutes for A
each item), and 10 minutes fox 'Problem Solving Test!

(6 mninuteé for each item). The total time for four sub-tesis
éach having two items thus comes out to be 2bout one bhour
which includes test administration time too. Let us mow
turn our attention to the procec‘iu;e of standardization or

establishing nomms, validity and reliability.
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HORNS

" & raw score of an individual has no meaning until
it is comparable with other member's' of the group, This
“compariéon is provided by norms, By norms we mean & '
standard behaviour of the members of & group in reference
to characteristics iike age, sex, achievemenit, ete., Norms
represent descriptive frame-work for interpreting the

scores of an individual or a group.

To find the norms the test had to be administered
to @ large sample, This sampke was selected from Delhi.
'é«_ complete list of Delhi's schools was censu'l’ted for the
selection of the sample.* Delbi school network is d:.v:.ded
into six zones, Each zene has boys' a8s well as glrls'
sghools, It @lso bas Government, Municipsl, Private and
Publiec gchools., Crosswise it includes the wrban and ruwml

schools,
SAMPLE FOm THE NOWMS

A sample of 1000 studenks was selacted for prepara'tio‘n
of norms, They were selected from various kinds of schools.

it was important to lay down a criteria under which the

* The list of distributien of different types of schools
in Delhi is given in fppendix 1.
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students Gould be selected. As stated earlier, Delui has‘
various kinds of schools, I‘hé table No.7 given below
indicates the number and percentage of schools selected
ihy the investigator:

Table 7: Showing Distribution of Sample with
- Reference to Kinds of Schools

Government - Private Publie QOthers

Total 249 141 11 67

(52%) (29%) (23%)

S - Rurel/Municipal
Selected o 5 2 i 1 »

It may be seen that 18 schoold were taken in all,
9 from govermment schools, 5 from private schools,
2 from public schools, 1 from municipal schools and

1 from rural school, These included three co-edugationsl

sChools,

& random selection of gubjects was made out of 9th,

10th and llth class pupils because the age group - 14 to

~

* The list of schools is given in Appendix J.

-
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16 years - required students reading in these glasses,
The test was administered to the pupils in groups during

the year 1971, following all necessary precautioas,

SCORIIG

In the pilot study the test was administered to 350
students and & certain number of wresponses as ststed in
chapter III were received.* The complete final form of the
tBst was administered to 1600 students., The wesponses
received indicated that the wariety of\responses bhad
increased, This necessi2ted the formation of more categowies,
This, of course, was done, The responses were saored,

After seoring the papers, two master sheets were prepared
which contained all the data for boys and gixls
separately i.e. sgores @chieved on all the eight items

measuring fluency, flexibility, originality, organisation,

imegination and richness.

The pattern in which the mester sheets for X000

students were prepared is given below in table No.8 .

* In the last chapiter we discussed that one of the
tegts i.e. test no.l 'Sentence Campletion Test' which
did not satisfy the condition was dropped. Thus, the
number of tests was only four, For the sake of clarity
the older serial number has been retained. However, this
test (no.l) is not mentioned at any place in this

Chzpter.



The table indicates the details of the master sheet for

one student. Similar sheets were prepared fOr all the
3.000 students, The sheetls constltute - huge bulk of papers
and b2ag not been placed in the text of the thegis as it

was not comsidered necesgsary to do so.

N A

Table 8¢ Showing the Pattern of the Scores
Written in Master Sheet

Sr. Preliminaries Item Fleency Flexi- Origi~ Orggni- Imagi~ Richness
No. bility nality sation mpation
1 Neme: Sayoj Bale I 4 3 - - - -
Classs ™ X 11 6 5 - - - : -
pges 15 years
Sex: Female iz - - i 4 2 3
School? qovit, kifg - - - 2 3 2
Girls' Higher .
Secondary School v 16 8 4 - - -
Roll No.: 8 VI 9 3 - - - -
Vil 6 4 - - -
VIiii- g 8 4 - - -
qotal 40 33 13 6 5 5

The total score say for fluency in the ease of this
girl, is 40. This was obitained by adding up sgores on all

items for fluency e.g. 4767167917679 = 40, Similawrly,
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scores on all items for flexibility, originality,
organization, imagination and richness were =dded. In the
case of this girl, the score for fluency, originality,
organization, imagination and richness were 40, 33, 13, 6, &
and 5 respectively as shown above. These scores were called
raw sgores. These sgores were further segregated in respect
of sex. e.g. 14 years girls ané 14 years boys, 15 years girls
and 15 years boys, 16 years girls and 16 years boys. All
the data* were thus divided into six groups. These raw
sgores a; they were could not be interpreted for the
following reasons &

(1) The pumber of responses of each .student differed

- from item to item.

{2) The number of responses of different studenis

again varied for each item.

This presented a position nnder which there was no
reference for a comparison. If, for instance, there were
a position under which total number of responses would be
say, 50, the number of responses of an individuals to an
item could be interpreted as it wes. Since such = position
did not exist, it became neeessary to convert this raw

sgore into a standard score and interpret it to get a view

* These data being very bulky, bave net been included
- in the text nor in the sppendices as it was not
considered necessary ko do so.
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of the creativity of an individual. The raw score was
therefore converted into T scores. The following standard
method was applied for conversion. To get a T score, T scale
was constructed as shown in diffe?ent golumnsg of tables 9-14
for different scores on creativity. Frequencies of each
score in column No.l were found as in column Ho.2 snd their
cumnulative frequencies prepared as seen in column No.3 .

The following formula wes then applied to obtain specific

value in columns No.4 & 5.

Cummnlative Frequency Below Score + % on Given Sgore

T - x 100

In other words % of frequency of each test score
was added to the cummulative freguency below that test score
as seen in g¢olumn no.,4 . This seore when divided by total
number of cases (W) and multiplied by 100 gave percentage of
ezch score =s seén”in golumn 6. These percentages were
then converted into T-scores with the help of table G given
by Garrettl in his book 'Statistics in Psychology and
Education'. This eonversion of all raw scores into T-gscores
is given in column 6. Raw scores are again given in gcolumn 7
along side T-scores in column 6 for user's convenience.
All these steps of scores have been presented in different

columns, as described =bove, in tables no. 92, 10, 11, 12, 13

1 Garrett, HeEe?  Statistics in Psychology and Education,
Longman, Green & Ce., London, 1960, p.455.
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and 14 respectively for raw scores on different aspecis of

¢reativity, viz. fluency, flexibility, originality,

organization, imagination and ricghness.

Table No.9:

Showing Raw Scores and T-Scores .

on Fluency
Test £ Cum Cum f below % T-score Test
Score T given score sgore
+ % on given
sgere

1L 2 3 4 51 6 7
87 4 700 692,58 £8.93 82 87
56 1l 699 698.5 99,79 79 56
55 v 688 698.0 99,71 78 55
54 0O 688 688,.0 99,71 7 54
53 0 &eb8 628,0 PP, 71 78 63
52 1l 698 G697.5 D9.64 77 a2
51 O 687 687.0 99,587 76 51
a0 1 697 696,58 98.50 76 50
49 696 696.5 bP,36 75 49
48 O 695 6256.0. 99,29 78 43
47 U 6956 6958,0 99,20 75 47
468 3 69a 69345 99.07 4 46
45 1 682 691.58 P8.78 73 45
44 1 691 690{5 98.64 72 44

Continued..
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Test £ Cum Cum f below % T-sgore Test
Score £ given score . sgore
+ % on given
sGore

Xl 2 3 4 5 6 [4
43 3 690 68845 98,.36 71 43
42 4. 687 68540 87 .86 70 42
41 5 683 680.5 87.21 62 41
40 8 678 674.0 96.29 638 40
ag 9 670 66545 85,07 68 a9
38 8 661 65740 93.86 65 3é
a7 12 653 647.0 92,43 64 37
36 15 641 633.5 80.50 63 36
35 16 626 618.0 88.29 62 38
34 15 610 602.5 86,07 61 34
33 23 598 583.5 83.36 1Y) 33
a2 31 872 586.5 ?9.50 a8 32
31 1o &41 631.5 75493 Y4 31
30 26 822 508.0 72.71 56 30
29 20 496 486.0 69.43 55 29
28 41 476  455.5 65.07 54 28
27 41 435 414.,5 59,21 53 27
26 48 394 370.0 52,86 51 26
25 47 346 322.5 46,07 49 25

Continuede.e.
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Test T Cum Cum £ below % T-sgore Test

Score £ given seore sgore
+ 3 on given '
. s@ore

1 2 3 4 f5) (&) 7
24 40 299 279.0 39.86 47 24
23 27 259 245.5 35407 46 23
22 36 232 214.0 30,87 45 22
21 33 196 179.5 25.64 43 21
20 33 163 146.5 20,93 42 20
19 17 130 121.5 17.36 41 19
i3 23 113 101.5 14,50 ~39 18
17 16 90 82.0 13,7L 38 17
16 15 74 6645 8.50 37 16
5 11 &89 53.5 7.64 36 15
i4 12 48 42,0 Ge0 35 14
13 2 36 31.5 " 4480 33 13
i2 8 27 23,0 3.29 32 12
11 7 19 15.5 2,21 30‘ 11
10 8 12 9.8 1.36 23 10

9 4 7 5.0 0.71 25 9

8 2 3 2.0 0.29 22 8
7 1 1 V& 0.07 138 7
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Table 103

Showing Raw Scores into
T~-Scores on Flexibility

101

Test £ Cum Cum £ below % T-score Test
Score £ given score . Sgore
] + & on given
sGore
1 2 3 4 ) 6 7
46 iR 700 688,56 90.93 82 46
45 1 6029 698.5 99.78 79 45
44 O 688 Go8.0U 09,71 38 44
43 0 698 6O8.0 90,71 78 43
42 0 698 688,V 99.71 78 42
a1 0 698 698.0 99,71 78 a1
40 U 698 69840 99.71 78 40
39 Q 698 698.0 98.71 78 38
38 1 698 697.8 99.64 s 38
at 0 697 697.0 99,57 76 37
36 8 697 -697.0 99,43 76 38
35 2 685 694,0 98,14 74 35
34 4 683 691.,0 98471 72 24
33 4 689 68740 98.14 7 a3
32 1 684 634.5 97.79 70 32
31 7 684 68060 D7.21 69 31
30 10 677 67240 96,00 68 av
20 i2 667 94,43 66 29

661.0

Continuede.e.e.
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02

Test £ Cum Cum £ below % T-score Test
Score f given score - Score
- #* % on given
8Goxre
) p) 3 Z 5 6 7
28 14 655 648.0- 92.57 64 23
27 14 641 634.0 90,57 63 27
26 20 627 612.5 87.50 62 26
25 22 598 5370 83.86 6L 25
24 33 576 559.5 79.93 59 24
23 34 543. 526.0 75,14 57 23
22 42 509 488,0 69.71 55 22
21 41 467 446.5 63.79 54 21
20 68 426 394,5 56 .36 52 20
19 a8 363 344.0 49.14 50 19
18 36 325 307.0 43.86 48 18
17 54 239 262.0 /37,43 47 17
6 42 235 214,0 30.57 45 16
15 30 193 178.0 25.43 43 5
14 28 163 149.0 21.29 42 14
13 36 135 117.0 6,71 40 13
12 28 99 85.0 2,14 ag 12
11 24 71 59,0 .43 36 11
0 16 47 38.0 5.57 34 k)

Continued...
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Testa £ Cum® Cum £ below % T-score Test
Score £ given score Score
% on given
sgore
1 2 3 4 5 6 7
D i5 31 23.5 336 32 9
8 i3 16 10.5 1.50 28 8
7 4 5 3.0 0.42 24 7
6 1 1 Ded .07 i8 6
Table 113  Showing Raw Scores into
T-s@ores on Originality
Test t Cum Cum £ below %A T-gscore Test
Sacore f seore # % on Score
given scgore
1 2 3 4 5] 6 7
32 2 700 699.5 99,86 80 32
al 1 698 697.5 9D.64 77 31
30 i 697 696.5 929,50 76 30
29 0 696 696.0 99,43 75 29
28 1 696 695.5 £D.36 75 28
27 o 695 695.0 99,29 75 27
26 i 695 624.5 890.21 74 26
25 0 604 624.0 99,14 | 74 25
24 1 694 693.5 98.07 74 24
23 2 693 692.0 98.86 73 23
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Test £ Cum Cum £ below % T-sgore Test
"Score £ sgore * % on Sgore
’ given s@ore

691 ' 689.5 98.50 72 . 292

22 3
21 2 688 687.0 98,14 71 21
20 2 686 685,00 97.86 70 20
1 0 684 684.0 97.71 70 19
i8 1 684 683.5 97.64 70 i3
17 4 683 681.0 97.29 69 17
16 5 679 676.5 96.64 68 16
15 5 674 671.5. 85,93 67 15
4 6 669 6664V 95,14 67 4
13 10 663 - 658.0 84,00 66 13g
12 6 653 65040 92.88 65 12
11 12 647 641,0 . 91.57 64 11
10 20 635 . 625 89.28 62 10
) 17 615 60645 86.64 61 )
8 32 598 582,0 83.14 60 8
7 38 566 547,0 78.14 58 7
6 47 528 504.5 72407 56 6
5 63 481 449,5 64.21 54 5
‘a6 4 385,V 55,00 51 4
3 62 352 321,0 45,86 49 3
2 94 280 243.0 34.71 46 2
1 67 196 162.5 23.21 43 1
o 129 129 6445 .21 37 0.
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Tabke 123 Showing Raw Seores into T-sQores
on Organization

Test £ Cum £ below % T-geore Test

Secore score < 3 given ~ Boore
score

10 700 699.0 99,85 " 80 10

] 698 697.0 99.87 76 9

'8 696 693.0 98.99 73 8

7 17 680 68Ll.5 97.35 69 7

6 24 673 661,00 9Y4.42 ~ 66 6

5 47 645 625.,5 89.36 62 5

4 8 602 563.0 80.42 &9 4

3 o1 524 478.5 68.35 55 3

2 108 433 378.5 544,07 51 2

1 108 324 270.0 38.57 47 1

0 216 216 08.0 15.42 40 0
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Table 13t Showing Raw Scores and T-sgores
on Imagination

Test £ Cum £ below % goope TOSE
Secore sgore -+& given Score
s@oxre

8 2 700 699.0 99.85 89 8
7 698 685.0 99.28 75 7
6 8 692 688.0 98,29 7% 6
5 13 684 67745 96,78 68 5
4 25 671 65845 94,07 65 4
a 78 646 60740 86.7L 61 3
2 185 - 568 495.5 70.78 55 2
1 136 423 355.0 50,71 50 1
0 287 287 143.5 20.50 42 0
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Table 14:¢ Showing Raw Scores snd T-scores on Richness

Test £ cam £ Cam £ below % T Tost

Scgore given sgore sgore Score
+ % on given
sgore
g 700 6D8.56 99.93 32 9
8 1 699 698.5 99.78 78 8
7 2 608 697.0 99,57 76 7
6 15 696 68845 98.36 71 6
S5 5

23 681 66945 05.64 6%

Continuedsasse

!
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J L
Test £ Cum £ Cum £ below ? T Test
’ given seore Sgore Score
+ % on given
sgore
4 95 658 610.5 . 87.21 61 4
3 113 563 506.5 72,36 56 3
2 225 450 337.58 48,21 49 2
i 114 225 "168.0 24,00 43 1
0 113 11 55.5 7493 36 6

B e o e . > N .t o W A i b MO g i W VD D S s WA T ONQ S D Y S D e o} NOAR D W o O S D WD s W N W S WD o s el Wt o =t W W

The T-gsgores of a 15 years old girl is given below

as an example.

- Table 15%¢ Showing for Reference the
T-score of 2 15 Year Old Girl

Fluency Flexibility Origi~ Organi- Imagi-~ Rich-~

nality =zation nation ness
Raw - .
Score 40 33 13 6 8 5
T-Scofe 68 71 66 - ©6 68 67 = 40¢
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In the case of this girl thex total T-score is 406.

Thus, the total sgore of each student of thes ssmple
consisting of 100U students were computed. Having gonstructed
the T-scores and the total scores it was now necessayy to find
mean scores of all the six groups i.e. 14 year boys, 14 year

girls, 15 year boys, 15 year girls, 16 year boys and 16 year
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girls. The following formula was used for computing

the mean sgores.

) 1
Mean = AM + -ZEX . x i .....
‘ - N
where

AM = Assumed Mggn

2. = Sum

£ = frequeney

3d = ﬁeviatlon from Assumed Mean

N = Total no. of cases

i = Class-interval

To find out dispersion in each mean, standard
deviations were computed. The following fermula wss used

to compute standard deviation.

sp = l\/fx (SfJL )

where symbols are the same as given above. The mean scores

and SU of each of six groups are summarized in table no.l16

i

below.

Table 16: Showing M and SD for each Group

Group 14 year 14 year 15 year 15 year 16 year 16 year
boys girls boys girls boys girls

Mesen  305.0  209.3  305.2 300.84 207.5 281.3
SD 39.8 45.1 42.3  47.6 41,7  42.2

o - o " T o VT TS W 2 T o T T A U s W O o . W TS Sl S S AN W Y gy W ol S W W WD o 2 W SO D S U W i W 2 Vo I - -
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It would be seen from table 16 that while mean
seoreé for boys were higher than those for girls =t each
age, the dispersion for girls wes higher thaﬁiﬁg; boys.
Further, the mean scores thus computed showed ;hat
on the whole 15 year olds scored the highest and 16 year olds
the lowest, and on the whole boys s@Gored higher than girlse.
Groupwise, 15 year old girls stood highest almest with
14 year old boys, while 16 year old girls stood lowest and

all others almost egual in between.

It is very obvious that the mean sgore of boys is
more ﬁhan that of girls, while the SD is more in the ease
of girls, meaning that boys were higher on creativity and
léss variable or more homogeneous in distribution than

girls.

Finding out mean and standard deviation was negessary
but not enough. It was important to find out whether the
difference between means was significant in three age groups
and two sex groups. To exasmine the significance of difference
between any two means at a time, 't' ratios were computed
and it was found from results in tables 17-20 below that
boys scored significantly higher than girls, and that
16 year olds were significantly different from 14 and 15

wh
year olds were mutually not significant.
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&_STUDY OF AGE aND_SEX DIFFEREMNCES

In order to study whether age and sex made =ny
dlffeiences in scores on creativity, a statistiecal
technique called 't' test wss applied to the data to
examine the szgnlflcance of differences between any two

means at a time. The following formula was used to

compute 't' ratio .

' -
\}( ﬁ-ﬂz’ - 2‘ N‘“?’

where
t = t-ratio
Ml = Mean of the First Ssmple
M2 = Mean of the Second Ssmple
£X ] = Sum of Squares of Deviation from Actual Mean
of First Sample
2 - .
©Xo = sum of Squares of Deviation from Actual Mean
of Second Sample
N4 = Total Number of Cases in First Sample

Hg = Total Humber of Cases in' Second Ssmple

The results obtained have been summarized in the

following tables no.17-20.
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Table 173 Showing 't' Ratio Betiween
14 years.and 15 years

Age Groups '+t!' Ratios Significance

14 years total and 15 year total .74 NS
14 year male and 15 year males « 95 . NS
14 year females and 15 year females 1,51 NS
14 year males and 16 year females 06 s
14 year females and 15 year males 43 - Hs

v Ty un o> T o . oy . R b o TR Sl M T W S T st W T it S O A WS op ik e ) D b g G W By D AP D S s D > S s W A

All these ratios indieate that the difference

between the two age groups anywhere is not signifieant.

Table 18: Showing 't' Ratios Between
14 Years-and 16 Years

Age Groups 't! Ratios Significance

Lé year total and 16 year total 3.74 Sig; .01
14 year males and 16 year males 2.58 Sige 01
14 year females and 16 year females 1.96 Sig. W05
14 year males and 16 year females 3. 44 S8ig. .01
14 year females and 16 yéar meles 2456 Sig. 06

o T 0 St 20 T g WA it VO S W W e SO Suk W Wl ol WS b Sy e R S G WY R T M FUUS AN Gk W A L T A S D L S Gl W T O TS G W P Sy D s

The awxee ratios above indieate that the differences
between the two groups are significant at .01 level and

other two differences significant at .05 level,



Table 193 Showing 't' Ratios Between

_ ot

15 Yezrs-and 16 Years
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Age Groups '+! Ratios Significance
15 yeér total and 16 year total 6.83 Sig. 01
15 year males and 16 year males 2,08 Sige U5
15 year females and 16 year females = 2,02 Sig. .05
15 year males and 16 year females 2.67 Sig. JU1
15 year females and 16 year males 1.80 NS

s - o B sl " W - T - G - s Nt Y S I ) st T it it T D ity WS S T e U o GO o W el S ot Gl MY ol Tk O W o oo W i N O ot

The two ratios indicate that the differences between

the two age groups ware significant at .01 level while the

two ratios were significant at .05 level. Only non-

significant is the difference between 15 year females and

16 year

males.

Further, 't' ratios were availablegn above tables

to study sex differences at different age levels, but not

at same

age levels.

Hence, 't' ratios for total groups of boys and girls

as sl three age levels were computed. All these are

separately reproduced in table no.20 .
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Table 203 Showing Sex Differences

Age Groups 't! Ratios Significaneca

411 meles and sll females 3.07 Sig. 01
14 year males and 14 year females 1.98 Sig. .05
15 year males and 15 year femalés 3432 Sige 01
16 year males and 16 year females 2,53 Sig. «05

- s A W T s ol WD A Al s gt W s ik Sl TS O UACL UMD B . o N OS wt W S WA Nl Y WS e PN i WD O D U il A U S e g WS VS Sy 2 Bl W 9

&11 the four ratios sre significant., 't' ratios
between total males and females as well as 15 year males
and 15 year femsles were significant at .01 level, while

the other two were significant at .05 level.

These data indicete that masles and females should he
treated as two groups for all three age groups viz. 14 years,

15 years, and 16 years.

Looking to the above results, it seemed advissble to
prepa;e separate norms as under, viz, (i) 1§ years and 15
yéars @s one group and (ii) 18 years another group. And in
each, there should?%eparate nbrms for boys and girls.
in short, norms were prepared for reazdy reference in case
of the following groupss

(1) Norms for 14 yéars & 15 years boyse.

(2) Norms for 14 years & 15 years girls.
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(8) Norms for 16 years boys
k45 Norms for 16 years girls

The author has derived from the raw scores two
types of nerms for comparison of perfoermances, viz.
(1) percentile or decile norms and (ii) standard norms,
i.;. Z-seores and T-gCores; separately in case of =above

four groups of sex and age. 411 these have been presented

in tables no.21.

PER CENTILE OR DECILE NORLS
Since, there were no significant differences between
14 years end 15 yesrs on the whole or even sexwise, the
investigator decided to prepare norms for 14 years and 15
years as one group and 16 years as a separate group. She
constructed percentile norms, using percentile (or decile)

rank method for preparation of norms. Thig method is

relatively essy to interpret and most commonly used in

greativity tests.

According to Thorndike and Hagen, "Percentile norms

are very adeptable and applicable. They can be used wherever

an apprepriate normative group Gan he?htained to serve as
@ yeardstick. They are appropriate for young end old,

educational or industrial situation.®

1 Thorndike,R.L. & Hagen,E,Pet Measurement and Education

in Psychology and Education, John Willey Sons Ing.,
New York, 1955.
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"Pergentile method is a graphic wey of fixing the

. point“of reference. An individual's percentile rank on

e test designates the percentage of cases or scores lying
below it. By this, we mean, a person's relative status or
position in the hierarchy can be established with respect

to the traits or functions being tested. The pereentile

rank designstes one-hundredth part of z distribution, while '
decile rank designates the 1/10 th part in vhich any

tested persen is placed by his score. The term decile
technically means a dividing point. Dgecile rank signifies

‘= range of sCores between two dividing points.™

A table giving the deeile ranks would help in
plaeiﬁg a person in his group. His placement would indigate
the trend of his crestivity. The decile ranks were therefore

2

prepared. The formula® used to compute percentile or decile

rank is given as follows:

- f
P =L+ ~EE;f-—* X i
p
where
P = Percentage of the Distribution Wanted.
L= Lower Limit of the-Class—intefval.

Py= Part of N to be counted off in order to reach P.

£ = Number of Scores within the Interval upon vh ich
P :f‘alls .

i = Length of the Class-interval.

1 Garrett,HeE.: Statistics in Psychology. and Education,
Longman Green & Co., 1954, P.64.

2 Garrett,H.E.3 - Statistics in Psyeholegy and Eduecation,
Longman Green & Co., 1964, P.65.
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In view of the considerations noted earlier
regaréing significance of difference between various
group, the decile ranks were computed separately for

the following four groups for reference,

(1) Combined group of 14 and 15 year males.
(2) Combined group of 14 =nd 15 year females.
(3) Males of 16 years.

(4) Females of 16 years.
These are represented in table 21,

The raw gcore of any individuel from any of the
original six groeups can be referred to the respective
tables for finding the equivalent percentile score for

gomparison.

STANDARD NORMS_OR_T-SCCRES

For comparison purpose; still more reliable norms
are standard scores. Since the units of a score system
based on percentile are se clearly not equal, we look fer
some other unit that?oes have the same meaning throughout
the whole range of valnes. SCores in terms of standard
deviation units have been develeped to serve this purposec.

These are Z-s@ores, T-sCores Or stanine seores. & Z-sgore
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means so many units of standard deviation below or above
the mean. This value may thds be negative or positive and
may be in decimal fraction also. Hence to do with the
negstive sign and fractional value, standard sgores are
developed with regpect to some eonvenient meanwand
standard deviation. If the group sGores are not normally
digtributed =s assumed, the standard sCores are nérmalized
and used for cCemparisen in all eases. Such normalized
standard scores with 50 as mean and 10 as standard
deviation are spegifically called T-scores. The common

fermala used iss
Teggore = 50 + 10 ( X - ¥ ) / 8D

The other way to derive T-score from freguency has
been described earlier. Furthef, a stanine scale is a
con@ensed T-scale, running Lfrom 1 to 9 with 5 as median
and .5 as S«D. Any of these standard seores can he‘used
for comparison. The investigator has, in addition to decile
ranks, derived the T-scores for rew scores in each aspect
of creativity for the same four g¥oups as mentiened

earlier. These wre presented in table 22 bBelow
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RELIABILITY

Relisbility refers to the extent to which an ingtrument
yields consistent results on testing and relesting i.e how
dependable is it for predictive purposeé. If a test does not
have =z high degree of relisbility, it can heve but- limited
value, if any, in predicting an individual's future
performance or level of development. ﬁeliability is not,
however, @n all-or-none lawi it is = metter of degree. It is
difficult to obtain 100% relisbility as far as buman
behaviour is concerned. There is always some variation in
the resulis, either in terms of internél congistengy or of
prediction. It may be due %o some error of measurement large
or small, or to the fagt that it is 'normal' for human
beings who sre constantly in the process of growth and

development to vary in performance.

The following methods are nermally used to obtain
reliability.
{1) The same form of the test may be administered
" twiee to the same group of individuals
(test-reiest method).
(2) Two'separate but eqﬁivalent forms of the test
" may be administered to the same individuals

(equivalent form method).
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(3) The test items of a single test are
' sobdivided into two presumably sequivalent

and separate sets (split half method).

Out of the three, the most useful method for a
heterogenous test is of the retest variety. Thes test
is repeateé on the same group, after z period of time
and coefficient of correlstion is calculated heitween the
two sets of sqores. The advanitage of retest is that
it yields information sbout the stability of rank orders
of individual'g over a period of time. A high eorrelation
from this sou;cé indieates thalt persons change very little
in status within their population from the first to the
second testing. It also indicates that the test messures

the same fungtions hefore and after the interval. 1

The present test was readministered after one week
to find the consistency of the test on two oceasiens. Cne
hundred students were ;elected for the test and retest.
Their scores were tazbulated for sll the six aspects and

converted into T-scores as indieated in chapter IV.

1 Gulford,J«P.2 Fundamental Statistics in Psychodogy
end Education, MeGraw Hill Book Co., P.446-447,
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Coefficient of correlation between the two scores was
found out with the help of Person's Method of Product-

Moment Correlatien Coefficient. The formula applied wasi

= WY ~-Cy Gy
N 6y 6y
" where
r = QCorrelation Coeffieient.
X = 8cores on First Testing.

‘5’ = 3cores on Retesting.

M = Total Mumber of Cases.

S = Sum.‘
- |
6, = ZXX - _49 = -.40
* N 700
/
e, = =¥ = _-22 - _ o9
y i 100
4 @C‘L = ! * 3
= 2»\ - C N > =\/~39§Q~ - -2 =3.23
100 100
— -
: =ty )
6y =\/¢'§7 ”( &r&7> =\/_2§.9._ =29 © =3.4
100 00
~%-8(.}-é~ - ( "¢40 X "329 )
's Tia = 075

100X 3.23 x 3.4

The reliability index =s worked out above is .75 .
This is @ fairly high coefficient of correlation, and shows

that the test is relisble..
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VALIDITY

An index of validity shows the degree to which a
test measures what it purports to beasmre. The construetion
and use of a test implies that the instrument has been
evaluated against aceepted standard, or other criferis
which are regarded by experts as the best evidence of the

i
traits or abilities to be measured by the test.

But the problem of validating the test as constructed
by thé investigator wasedifficult, because there was no
suitable single criteria sgainst which the test could be
valideted. In this connection it may be stated that since
work on creativity is yet im its infency, no such test or
Criteria has peen developed so far. The investigator,
therefore, decided to use a variety of established ceriteria
to validate the test. These were: (2) Torrance Test of
Creative Thinking, (b) Shanker's on-the-gspot Painting and .
Writing Competitien, (@) Teacher's Rating, (d) Intelligence
Test (to make sure that the test measures creativity and-

not iﬁtelligence).

\
1 Freeman, Frank's: Theory and Pragtice of
Psycholoegical Testing, Holt ond Rinehart and
Winston Inc., New York, 1960, P.26,.
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TORRANCE_TEST OF CREATIVITY THINKING

It is necessary to say a few words about each of
these @riterizm., Torrance Test of Crestive Thinkingl is
a well-known tegt and need not be over-emphasized. It
congtitutes of ‘'verbal and figural tests. Each test has
two formss 4 & B. The investigatoi used the verbal
test because the test she has prepared is also verbal. OF
these two forms A & B, the investigator teock up form A.
This form could no£ be used as such for Indian students.
It wes therefore necessary to translate the instructions
and allow the students to write in Hindi. Dr. Torrance
himself allows the translation of instrucections into Indien
languages on ithe ground that it does not make much
difference. But originality sCore, he says,.sheuld be
found out for each culture. pccordingly the category
system as developed by Dr. Torrance was.used while

originality sgore was re-established.®

Both the tests i.e. Torrance Test of (Creative

Thinking and the test censtrueted by the present

1 Torrance Test is given in the Appendix K.

2 Torrance,E.P.
Technical Norms Manual for the Torrance
Test of Creative Thinking (Research Edi.).

~
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investigator were administered to a sample of 100
students representing boys as well as girls. Correlations
were computed between total sgores on the two tests.
Correlations were also computed between s@ores on
different =spects measured by the two tests. Person's

: Naob .
product moment correlation coefficient formula,‘utilized, NAG .

* NG'SKG)' b

where X and Y would represent scores on the present
test, and Torrance Test respectively in this case.
& scattered diagram wes prepared to find eorrelation

between the two tLotals. Following is the result

\7’ ‘
Cx =-1.25 @—;c2—= 1.56
Cy = 1,07 Ay = 2.1
GxX. = 2.67 EXY =635
67.—. 2.11
-838. | (L1.75 x 1.07)
r = lﬁe ’ - : =

. .72
00 X 2.67 x 2,11

P
1

Stands for investigator's test scores.

«,
bl
]

Stands for cerrection en invdstigator's test
sCore.
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G%(==Stands for standard deviation of investigator's

500res.

Y = Stands for seores on Torrances test of
Creative thinking.

Gy = Stands for correetion on Torrance test of

greative thinking se@ore.

657 = Stands for standard deviation of Terrance test
sgores. _
55&7'2 gum of products of sGores on the two tests.

N = gtands for total number of subjects in the sample.

In =zddition, q@orralation between

Flueney of the two tests was found te be = .87
flexibility of the two tests was found te be = ,69
driginality of the twoe tests wes found to be = .75

It is very obvious that fluency, flexibility and
origi@ality measured by the two tests w are highly releted.
Thg other three sspecis i.e. imagination, organization and
richness, having amongst themselves comparatively higher
,Gorrelations, have comparatively low correlations with
fluency but not so low with flexibility or originality. These

are given below 3 -

Correlation between
Flueney and organization = .33

.15

H

Fluency ahd imagination



Fluengy and richness

flexibility and
‘Flexibility and
Flexibility and
Originality and
Originality and
Originality and

organization
imagination
richness
organization
imagination

richness

= 4D
= .43
= .28
= .40
= 34
= 44
4l

Lii

(i) SHANKAR'S PAINTING AND WRITING COMPETITI

Shankar is-one of +the most celebrate& artists and

1

£

journalists of Indis. Over twenty years ago he organized

6

a national gompetition of child artists and a litile later

of ¢hild creative writers. Over a decade now he has been

organizing the competition gt national as well as

international levels. Several thousand students from all

over the world participated in the competitions.

Two kinds of competitions were held. One gave optien

to a child to prepare a psinting at home and the other

asked him to prepare it en-the-sgpot. The@ompetitien was

open to children upto the age of 16 years.

Great accoredited writers and abktists were actively

associated with the examination and judgment of writings
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.and piecees of art. The award winners {rem any @ountry in
the world are given prizex. These constitute the President
of India Prize, the Prime Minister of India‘Prize, and

o on. The competition is held in high esteem both in Iandia
and abrozd. The investigator, therefore, eonsidered this

s a reliable reference aga;nst which her test eould be‘
validated. This hss been a unique epprosch to validity.

The investigator, therefore, got in touech with Mr. Shankar
and identified some students in the age group 14 years to
16 years who were awarded the prizes in the year 1970-71.
Through his kind assistance twelve students could be traced
through their schools and the test was administered teo
them. The resit had gone out of the schools. The test was
administered under ususl canditions.ATegt papers were
sgored and the followi ng results were obtained on the

performance of these 12 children:

6 boys stood above B0th percentile.
2 boys stood between 80th and B0th percentile.

4 girls stood above 90th pereentile.

These results very clearly show that Shankarfs Creatave
Writing and Painting award winners scored very high on the

present test, indieating thereby its high validity. Though
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the number wgs small due to circumstances beyond our
éontrol, resulis were very useful and the unigueness of
the spproach of the investigator to the problem of

validity should merit due consideration.

e it s

(ii) TEACHERS RATING SCALE

Another criterion taken up as » reference for
finding validity of the test is teacher-rating of these'
stuﬂents on whom the creativity test was administered.

A sample of 70 students was selected for the purpose. The
students were rated by four teachers who taught them.

Description of the rating sealel is as follows.

It is & sheet of paper which contsined the definition
of creativity =nd inskructions to rate the student. The
sCale wss divided into three points-‘ highly ereative,
gverage greative and low Greative. One box was marked
under each point. The teacher wss expected to mark a tick
in either of the three bexes indicating thereby his

estimate of the creativity of the student he was rating.

1 & specimen of Teachers Rating Sosle is given
- in Appendix L. :
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Weightage wss given %o each rating. Hiéhly ereative
(BC) was given a saore of three, Average Creative (4C)
e score of two and Low Creative (LC) & score of one. &s
each student was being rated by four teachers, the msximum

s@ore obtained would be 12 and minimum 4.

The scores for each student were added. Correlation
was computed between mating s@ore and creativity test

sgore, Again, the same follow:.ng formnla was made use of &
o - =3y — Co Gy

N 6 6y
A6
78 x 2.50
= L3
where
» = Correlation between X and Y variable,
viz. Teacher Rating and present test.
€ = Correction eon Teacher'sg Rating Score.
Gy = Correction on Creativity Test Score.
63{ = Standard Deviation of Teacher's Rating Score.
éy = Standard Deviation of Creatz.vity Test Score.
Exy = Sum of produets of scores on two varisbles.

¥ = -‘I‘otal Humber of &emple.
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The correlation thus obtained is positive but low.
This is as was expected in view of halo effect. The teachers
have broad notions about creativity. Their judgment is in
fagt an estimste determined by facters like scholastic
aghievement and perhaps by good behaviour of the students
and not by the factors that are reslly involved in judging
c¢reativity. The fact, h@we?er, that gorrelation is
positive and not negative indicates that the test is ®

good measure of creativity.

+

) m
{iii) Present Test®saRelation with Intelligence

e S St s

With the development of the concept of ereativity,
a need for evolningﬁéeparate test to measure it has been felt.
This implies that @ distincgtion has been drswn between
intelligence and creativity and, therefore, between
intelligence tests and creativity tests. For any test of
creativity it is essentisl to see that it is not an
intelligence test. In fact, » number of investigstions
heve been carried out which indicate theot intelligence
and creativity are not identical, though positively relsted.
The investigator had, therefore, to meske sure that her test
measured greativity and not intelligence. For this purpose,
she administered & test of intelligence and found out

correlstion between intelligence test and the creativity



test that she had prepered. For this purpose Raven's
Progressive matriceé (standard) was utilized.l The
Eesting was done in twe sittings. In one sitting the
Intelligence test was administered and in #nother
éitting; greativity test. Answers were scored.
Correlation was found between the two s@ores. The same

follewing formula was used .

2XY -~  ChC,

r = J .
"6, 64
63 _
- 50 .87 X o082
7T 1491 x 2446
= .26 .

where

r = (orrelation between X and Y variables, viz.
intelligence and Creativity.

Gy = Correction on Intelligence Test Score.
Cy = Correction on Creaiivity Test Score.
é%& = Standard Deviation of Intelligence Test Score.

= Standard Deviation of Creativity Test Score.
y Y
£XY

i

Sum of Products of Scores on two Variabies.
N

i

Total Number of Sample.

4 & Scoring Sheet is given in the Rppendix M,
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#s seen ahove the cGorrelation obitained is b@sitive
but l;w..Th;§'£Ect confirms that test measures greativity
and not intelligence. The correlation is positive snd this
indicates that intelligence and cCrestivity are definitely

related.,

We may recall here and summarize that for hurPOSQS of

finding validity we teok up the following reference criterias

(1) Torrance Test of Creative Thinking against which
o the present test had a correlation of .72.
{2) Shankar's Painting and Writing Competition -
" the winners of which seored very high i.e. abéve
80 percentile on this test.
(3) Teachers rating scale against which the present
o test hﬁd a positive gcerrelation,
(4) The fourth criterion which wss administered to
. see if the test measures creativiity more than
.intelligenee indicates as shown sbove that the

”, o . ‘- 3 ‘7
test is a measure more of creativity than for

intelligence.



(iv) EREKTOR ANALYSIS.

It may be thus obser%ed that the investigator took
sufficient care to validate her test against the well
established criteris and &lso showed that the fest messured
creativity and not intelligence. Normally, this should
have heen a sufficient measure for meceoepiing the validity
of the test as = whole »s established. The totality of
the test thus established, the investigator wished to
exemine if the factor constituting the test could alse be
validgteﬂ s0 that the constituent factor as well as the
test ms @ whole could be validated. The investigator
therefore fagtor-anslyzed the test performances, taking

@ sample of 10U students.

"Factor analysis is'a method of =mnalyzing » set of
interéérrelated performences into as many independent
varizble factors ss justify the lshour of computation.
Each factor is defined by the degree to which it

partieipates in each of the various original performences."

Factor analysis begins with » correlation matrig.

& correlation metrix is a table of correlations with

*

1 Guilford,JeP.s Psychometric Methods, McGraw-Hill
Book Co. Ing., New York, 1954, P.470.



134

columns and rows. It is symmetrical =sbout its principal
diagonal. The coefficients in the upper right portion are
identieal with those in the lower left portion. The nine
variables considered here were as under :

(1) Scores on Fluengy as measured by the test

. . constructed by the investigatlor.

(2) Scores on Fluengcy as measured by Torrsnce Tests
.« of @reative thinking,

(3) Scores on Flexibility as measured by the test
.~ of the investigater.

(4) Scores on Flexibility as measured by Torrance
. .« tests of cre tive thinking.

(5) Scores on QOriginglity as measured by the test
.. of the investigetor.

" (6) Scores off Qriginality =s measured by Torrance
. tests of ¢reative thinking. \

(7) Scores on Qrganizatien as measured by the
~ test of the investigator.

(8) Scores on Imsgination as measured by the iest
.~ of the invesgigator. )

(9) Scores on Richness as measured‘by the test of
.~ the investigator,
The data were analysed with the help of a computer.
This was done mostly to evoid the errors inherent in working
out mathemmtical calculations by hand and secondly teo sapge
the enormous amount of time that factor analysis would take
if done by hand. The fellowing tables 22-25 give the

correlation Goefficient metrix and other derivations.



Table 223 Showing Correlation Matrix
of Nine Varizbles

Variables : Faotors
‘ 1 2 37 T a 5 6 7 8 9
79 .48 Ak .28 .26 <50

Jot
R N
®
©C
«w
N
.
0
o
*
€0
»

.83 {1.00) .77 .72 Al .47 .33 .16 49
86 W77 (a99) W70 W67 .58 .25 .32 .50
.70 .72 .70 (.29) .54 .51 .43 .29 «40
64 (.99) .75 .33 .42 42
44 A7 .58 .81 .75 (.99) .35 .44 WAl
.28 .33 .25 .43 .33 .35 (.99) .35 .60
.26 .16 .32 .29 A2 .44 L35 (.99) .47
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Initially the data was fed to the computer for the
purpose of extracting maximum numbers of factors. The axes
wes rotated nine times to start with. Following is the

complete picture of principal componenis.
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Table 233 Showing Principal Components
. of Nine Variables

Variables Factors
1 2 3 - 4 5 6 7 2 9

=

.85 -.40 013 .20 ’002 “'.Ol "Q16 "‘“03 .20

2 .82  -.43 .21 .03 .00 .23 -,04 -.17 -.14
3 88 -.29 .13 .13 .09 -.14 -.08 .24 -.11
4 81 -.21 =.07 -,18 -4l -1l -.28,.02 .03

5 .75 *.18 -.48 -.20 .14 -.28 -.0541-.17 -a02
6 74 .21 .45 -.22 .08 .36 .04 .08 -~.05
7 55 H,43 =50 =.39 -.10 -.02 -.21 04 =-,00
8 5L .62 =34 .50  =.29 L03 -.06 LU3 -.03
9 L7270 .35 .39 L7 .89 -.03 .24 .00 .02

Variance 65.46 14.35 10.41 6.78 58,00 3,28 2.44 1.39 .85

L e S n W WA T o T — T o o ol W s S R S W i 7 T T N N sk S T ottt i o o TR T W A A T R W o et D W S o WO S SR s WS st O D and ot NI o . o

This table clearly shows a commen faétorirunning in all
the variables which we may name as G factor. Factor 1 in this
Cese can be designated as thet G factor. This meang that esch
variable is conitributing something towards this G faetor which

we may call creativity.
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To locate the spefiific factor contribution of each
variable, factor loadings of each factor were found out. The
zxes was rotated nine times. The faetor loadings indicate four
main facgtor moving up. However, the picture is not very clear.

The following tsble gives the facter loadings for nine varisbles.

Teble 24%  Showing Wine Factoer Rotation

Varizbles Faagtors .
D 2 3 4 5 6 7 8 9

J=

L93 W09 =17 L1 W16 W08 W16 .01 .19
89 14 -,05 -.00 W17 .20 .21 -,08 -.25
J76 W02 -.36 .13 .18 .21 W18 .4l .02
53 .22 =20 W10 W07 W17 .77 W04 -.0L
25 .12 -.85 .18 .12 .35 .16 .04 .00
.26 .13 -.36 .21 11 .85 L13 .03 -.0L
11 .83 -,02 W14 .24 10 LI3 00 =e00

~s08 W14 -.14 .85 .17 .15 .06 .02 LW

w 0 2 O o o W N

290 .32 ~.13 .23 .85 A1 .06 .03 -.00

Variance 2.7 lol l. 1 lol 82 lo 01 075 ol8 09

0 D D e e et T o SO TR e B i Sl AN O s vy WO s e N Wa8S PR st o TOOR s NS S Toah o WA ot WD Vool Tt WO D SO W L S S T R WD S S S o S et G WD M L B S o o

Column I gives = Cleer picture of one factor eoming up. The
rest of the columns hsve high loading for one variable oenly @.g.

in column 2 variable 7, in column 3 variable 5, in column 5
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variable 8, and so on. Pragticelly =wll ithe variance is in the
first four factors. This cealled for rotation of axes for four
factors only. The table below shows all the four factors Goming

up distinctly.

Table 25¢ Showing Four Factors Rotation -

Variables ] Factors .
1 5 3 3
1 .93 .09 -7 . a7
2 .91 .20 -.16 .01
3 .82 Q02 -.a2 .20
4 .70 .31 - .40 -.02
5 .30 .13 -85 .20
6 .27 .16 -.84 .20
7 .12 .94 -.19 12
8 .05 .16 -.28 .89
9 .40 .60 -.08 .52
Variance 3.21 1.45 1.95 1.23

IS0 S sty ) o D AR R ) ) VO D v S FD S R W il D WD T s AN S S, k) A DT ekl s S T, A WY . R S A o Y U VD T o NN S o 2hE A S AT - —

Column 1 shows high loadings on first four wariables,
meaning thereby that there is something commoen in ithe four

variablese. The four varisbles constitute two fluency scores
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(one score obtained on investigator's test and another

on Torrance test) and two flexibilify s@ores (one obtained
on invesﬁigator'é test and the other on Torrance test).
Fluency and fleﬁibility are highly related aspecis.
éluency @s defined earlier is the gbility to give &s many
responses as he can, while flexibility is the sbility to
shift from one ides to =mnoiher. In other words, flexibility
is a messure of vsristien in responses. ds the number of
responses go on increasing, there is every chance ithat the
responses would vary {rom one another. Not mesny relavant
factors can be extracted from the same aspedtis. One has to
shift the aspeet or =ngle of perception to get more
responses. Bvery new aspecGt will therefore bring in fresh
response. This is how these two aspects are so glesely
related. Flexihilityﬁan fact dependent on flueney. More of
fluency means more of flexibility. More of fluency will
never mean less of flexibility. The‘two are positively
relateds. It is perhaps this reason that these two seores
on both the tests show a high correlation with each other
end @ high factor loading has brought beth the variables of
the two tests under one factor. We, therefore, gall this

common fagtor as fluenacy.
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Column 3 gives maximum loadings en two varisbles
namely Originality I and Originality II (one obtained on
investigatorts test and another on Torrance's test). Both
the va?iableé measure the same ability and were therefore
expected to get bracketed. There (is however, a sglight
difference between the method of s@oring originality on
two tests. The score =s obtained on investigator's test
includes test score obtained by two metheds of messurement.
One is the content analysis method applied to two items
and other is statisticel method applied to the rest
six items. The two scores sdded gives originalify'score.,
The score has high correlstion with the score obtained on
Torrance test of creative thinking which uses only one
method i.e, statistieal method. This gommon factor thus

gets its natural name i.e, 'Originality'.

Column 2 gives maximum loadings on iwo variables
i.e. Organization and Richness. Richness refers to the
content of the meterial, while organization refers to the
arrangement of the material. By content we mean the total
number of ideas and their magnitude. The concept of
organization‘ge@s meaning only % when there is more than
one idea. The greater the number of ideas, the bigger is

the problem of their organization and better are the
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chances of their arrangement and flow. The itwo concepts
are therefore highly related. In fact organizatien is
dependent on richness., We therefore, call this factor as

richness.

Oolumn 4 gives maximum loading on two variables,‘
namely Imaglnatlon and Richness. The two concepts have
much in common. The higher the imaginationm power, the
greater are the number of ideas one can produce. In other
words, higher the flight of idess, wider becgomes the view
of the problem in hand. Wider perspective means that
looking at more than one aspect of the situation and this
leads one to get more ideas i.e. higher the imagination,
higher is the richness. &s the two aspects are highly
related and seem to be measuringqsomething common of the

‘mental abilities, we call it as one factor and name it as

'Imagination'.

Thus, four factors in zll bhave been identified,

namely Fluency, Driginality, Imagination and Richness.

The test when constructed was presumed to measure
six factors eut of which four factors have clearly been

identified with the facter analytic method.



It has also been seen that the three variables
measuieé.by'lnvestigator’s test and Torance test have

appeared as common factors.

These two considerations give a2 clear indication of
the validity of the test. This establishes that the test

measures what it was meant to measure.

The above discussion on interpretation of fagtors
mey be subjective, as understoéd by the present investigator,
snd opinions may differ. However, this is the best and
utmost that the investigator ocould do and her approach, she

feels, deserves meritorious consideration.



