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Witkin'é concept of field-dependencé-field indépendepce
is attracting interest and stimulatihg much research. It
i'{appears to provide an objectlively measureable dimension of
cognition which has important implicgtigns for personality’
and academic achlevement studies. Witkin attributes
certain ch%ractériStics to fi;id-independent subjects, also
referred to as analytical éubjects. These characteristics
are distinctly different from characteristics possessed by
fleld-dependent subjects. This corﬁept has been of
particular interest to science teachers since scilence

is considered a subject of An analytical nature.

1. Theoretical Framework
The differentiction songent yae firet developed by

Werner. "Differentiation” as stated by Werneri. stands for
increased structuralization and'specialization'of functions

and systéms. In his orthogenetic prinéiple. Werner states

that during development
*organization 18 less differentiated, more
homogeneous at easlier levels than at more
advanced stages",

Witkin describes differentiation in several ways'.3

1
1. H. L. Werner, Co parative Psxchologx of Mental
Develogment.ugew York, International University Press, Inc.,
G448, p. O- .

i 2, H. L. Werner, Op. Cit., 1948, p. 56.

3- H. A, Witkin. R. B. Dyke, H. F. Faterson. D. R.

Goodénough. S, A. Karp, Psycholoxical Differentiation.
‘New York, John Wiley. Pe 2y 1932.




He refers to differentiation, in an all-inclusive sense, as
the complexity of a system's structure. When referring to
an individual’s psych?iogical systen, differéntiatlon meané
the degree of separatfon of psychological areas, as feeling-
from perceiving, th}nxing from acting. VWhen consldering
the relationship of the surrounding field, a highly
differentiated person clearly separates fhat'which belongs
to 1tself end that which 1s external to self.

A ceﬁtral characteristic of psychologicél differentiation
1s style o' experiencing. Witkin maintains that |

. *Implicit in (his differentiation) hypothesis
- 1s the view that gréater inner differentiation
" 48 associated with greater articulation of
experience of the world,"l
-Witkin assumes a very clbée assoclation between
inner ana outer differentiatiqn sir.ce he implies that a = .
person who has greater inner differentiatlon tends to see
| the vworld in a more analytical manner. Thus 1t is possible
to test his hypothesis of inner differentiation by |
measuring only the exterhal‘dlfferentiation. | '

It shiould be stated that“a highly differentiated
person is also referred to as being field-independent or
analytical. A less differentiated person 1s referred to as
‘being field-dependent or glébal.

Chaiacteristics of field-deprndent subjects include

4, H. A. Witkin, Op. Cit., 1962, p. 9-12,



requiring a long time in finding a familiar figure

' embedded in a complex design. showing less incidental
learning, being more'sensitivé to the evaluations that
others make of thenm. 'In contrast field-indepenrdent
subjects have no problems with embedded figures type tests,
show more 1n§1denta1 iearning and are more stable in their
sélf—view. ' _

' The Witkin battery of tests> used to measure field
dependence~field 1ndependen¢e_consists of the Rod- and-
Frame Test, the Body Adjustment Test, the Tilting-Room-
T11ting-Chalr Test and the Embedded Figures Tesﬁ. From theue
tests, oth:rs were developed which were group édministered
and thus more suitable for use in a conventional
classrcoa. One such test was Tye concealed Figures Teét
developéd by Thurstone. -

Certnin aspects of Witkin's work are still
unresolvéd 1ssﬁes. One such issue is the degree to
which nental abllity affects scores from tests of fieid'
independence, Zigler6 maintained that field independence
was sinply a réfiection or extension of general intelligence,
He implied thgt if the general'1ntelligence'variable vas
taken out ther the magnitude of certain significant

relationsnrips repofted would remain relatively undisturbed, .

5, H. A. Witkin, Op. Cit., 1962, p. 36.

: 6. E. Zigler, "Zigler Stands Firm" in Contempora:y
PsycholOSY.- Vol., 8. NO. 11. 1963. Pe 450-’461.
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certain others would be reduced and still others would be

eliminated.7 Witkin argued that high correlations between
field-independent tests and various subtests of intelligencé

‘ tests are inevitable, However, he noted'tﬁat there was’

no significant correlaticn between the perceptual tests

and the verbal comprehension fgctor represented by vocabulary,

information and com‘prehenslon.subtests.8

Although some
researchers have found that tests of field dependence-
field independence correlated sign;ricantly with tests of
mental ebility these correlations are small, r=0.24, N=96;
r=0,20, N=135, Ilence one may conclude that tests of
intelligehce do not account for a large proportion of the
variance in fleld dependence-fiqid 1ndepéndence.

Witkin acknowledges that thire are sex differences in
the mode of field approach. Males tend to be relatiiely
more field-independent thén female: in perceptual.sifuationsQ9
This resu’.t has been confirmed in *he research of DeRussy and

Futch10 and Jacksonli; There have heen several attempts to
explain this difference, Witkin proposes a bidlogical

explanationiz, whereas, Sherman su;gests that cultural

7. E Zigler, "A Measure in Search of a Theory", in
Contemporary Psychology, Vol. 8, No. 4, p. 133-135.

8. H. A. Witkin, Op. Cit., 1962, p. 70.
90 H. A, Witkin. 020 Cit.. 1962. Pe 2140

10. E. DeBussy and E. Futch, "Fleld dependence-

Independence as Related to College Curricula”. in Perceptual
and Motor Skills, Vol. 33, 1971, r. 1235-1237.,

11, D, Jackson, S. Messick and C. Myers, "Evaluation
of group and Individual forms of Embedded-figures Measures of
Field-Independence"”, in Educational and_Psychological lieasurement,
Q Vol, xxiv, No. 2, 1964, p. 177-192, - )

12. H. A, Witkln. ODp. Citn. 1962. P 220,



norms are ‘che possible source of ﬁhe difference -in the
performance of males and females on the perceptual tests.13
Thus, one should control for sex differences, '

Researchers have considered the relationship
between field independence and attitude towari sclence.
Witkin maintains that ﬂeld-independent children tend to
derive a genulne satiéfaction out of their activities of
sclence, chess, goint to museuns, Further support is
generated Jor the view that highly-‘iifferentiated subjects
genuinely 3snjoy scientific interests by Pembertoniu. He
concluded that the theoretical and sclentific interests
exhibited oy those.who scored high on the Concealed Figures
Test were indicative of the pleasure these subjects derived
trom analyzing. | |

Few studies have investig;ted_the relationship
between acilevement and extent of field independence.
- Witkin malntains that for field-ihdepgndent children, a
~consistent "high attalnment in school” was prevalent.
Vernon showed that school achievement in science yielded

15

significant correlations with field dependence tests,

13, J. Sherman, "Problem of Sec Differences in Space
Perception and Aspects of Intellez%ual Functioning", in
Psychological Review, Vol. 74, No, 4, 1967, p. 290-299.

14, C. Pemberton, "The Closure Factors Related to
Temperament”, in Journal of Personality, Vol. 21, p. 159-155 , 1952,

15, Vernon, "The Distinctiveness of Field Independence*,
Journal of Personality, Vol. 40, No. 3, 1972, p. 366-391,




The variables of schievement in sclence. attitude
toward science. and mental ability have been shown to be
‘ related by researchers as Martenslé. Harris and Leel7. and
Welch18 Hence it would appear that sny study related to
these variables should consider mental ability as a covaristes

Hence, there is in Witkin s work a basis for
hypothesizing a relationship between extent of differentiation
snd both attitude to scicnce and schisvement in science.
Witkin identifies field-independen! subjects as analytical
in nature and field-dependent subjects as global. As a
result, one would conclude tbat with effects of mental
ability controlled, students who menifest a flield-
}ndependenc cognitive 8tyie have a moTe positive attitude
toward science and are higher scierce achievers than |

students who manifest a field-deperdent cognitive style.

16, Bruno Ma=tens, "The Relationship of Intelligenca.-'
Attitudes and Study Habits to Academic Achlevement®, in
Canadian Education and Research Digest, 1964, p. 268-272,

17, WAilliam Harris and Verlin Lee, "Mental Age and
Science Concepts. A Pilot Study", in Journal of Research in
Science Teaching, Vol. 4, 1966, p. 275-288.

18. Wayne Welch, "Some Characteristics of High
School Physics Students; circa 1968", in Journal of Research
‘4n Science Teaching, Vol. 6, 1969, p. 242-247,
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METHODS AND DATA SOURCE

The sample included 101 grade nine male students

, enrolled in science in an academic EnglisR-Speaking high

school in a large Eastern Canadian city. To test the
hypothesis, it was necessary to identify the extreme groups
on the field dependence-field’lﬁdependeﬁce continuum. To

ensure agailnst possible overlap (of the extreme groups), the

‘thirty lowest and the thirty highest subjects formed the

extreme groups. The Concealed Figvres Test developed by

- Thurstone was used as the field derendence~field independence

test, Correlations in the 0.55 rarge were reported with both
Witkin’s RFT!9 and the EFT20, Witkin has recognized that this
a suitable measure of psychologlcal differentiation that has

cr

beer. uced in estink and that has yleided consistent results,
The Concealed Figures Test 1s a paper-and-pencil test which
can be administered individually or in group form,

Moore’s Scientific Attitude'Invéntory%1 was used to

‘measure atiitudes toward science (Table 11). This four point

Likert typz scale consists of sixty items., Some statements
are about the nature of science; some are about how scientists
work, and others describe how a subject might feel about

science. 7he test 18 scored in the positive direction, i.e.

19. R. Elliott,"Interrelationships Among Measures of
Dield Dependence, Ability and Perscnallity Traits] Journal uf

- Abnormal and Social Psxcholozz. Vol. 63, No. 1, 1961.

20. Rudin and Stagner, ”Figure-Ground Phenomena in the
Perception of Physical and Social btimuli", Journal of Payc hOIOgy,
Vol. 5. 19589 P 213"2250

21, Moore and Sutman, "The Development, Field Test and
Validation of an Inventory of Scientific Attitudes", in
Journal of Research_in Science Teaching, Vol., 7, 1970,
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the higher the total score, the more positi#b the attitude
towérd sclence. This was the only attitﬁde toward science
inv;ﬁtory for which the present author was able to find'.
validation 1n<the.11terature. . |
The Henmon—Nelson'Test of Mental Ability was administered
by the guidance personnel. The results were used as a

covariate (Table II).

Achlievement in science was measured by the results on

three 'teacher-made multiple cholce tests for which the Kuder-

Richardsor-21's reliability coefficlents were 0.74, 6.81. 0.78
(Table I). The achlievement score for each pupll was the '
average z-score which was convertgd tb a T-score (Table II).

To winimize classroom disruption the following
proged;relyas'adbpted for the haSéarch: Students partaking .
in the study were informed by the researcher'as to the general
nature of the research., The sample was contalned in six
classroom groups. Each group met separately as a clase at a
specified time of day for forty mirnutes on every day of the
week. Each of the classes were held in the same room but at
different times. The two tests thst were administered b& the
researcher, the Scientific Attitude inventéry and the Concealed'
Figures Test, were counterbalanced and wiitten on two consecutive
days in the middle of the week, | |

A multivariate analysis of rovarlance with field
independence-field dependence as the'independent variable and

both attitude toward science and achlevement in science as the

dependent vatiables with mental ability as the covariate wes

run, The research was run at the C.05 level of significance,

(Table III).



RESULTS AND CONCLUSIONS -

" With mental ability as the covariate, the variables
of attitude toward sciénce and achievement in sclence are
significantly different in the two groups, F=ii.67,
significant at the 0,05 level, Thus the research

hypothesis was supported. After controlilng for mental
ability, students who manifest a fleld-independent cognitive
style were found to be higher achlevers in science and more
positive in thelr attitude toward science tﬁan students who

manifest a fleld-dependent cognitive style,

Educational Importance of the Study
1, Further support was accunulated for Witkin's
theory of psychélogical differentiation,
| 2. A.major contrlbution of thlis research could be in
the grouping of qlasses, especlally for tutorial purposes.
3. This research may provide a means for schoolﬂ
bqards and teachers for the placement of students and
teachers in the proper environment;l.e., the mode of
presenfation for a particular group might be geared to
the perceptual style for that group. |
’ L, This research may provide some early guldelines to

secondary school students to the tyoe of curriculum they

are inclined,
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Table 1,~

‘Reliabllities for the Achievement in Scilence
Tests and Thurstone's Concealed Flgures Test
as lieasured by the Kuder-Rlchardson-21l.

‘ Standard
Mo, of items Deviation KR~21
in test of test Heen ._value
Achiovemant 28 L,ib . 15.76 0,7
Test 1

Achlevement - . )
Test 2 30 50 69 1.9022 0'81

Achievement _ : ' )

Thurstone's
Concecaled Figures ) . '
Test 196 23.58 64.19 0.93

1]
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Table IIl.~

Means end Standard Ueviations Tor Ase, Achievenment
in Science, Scientific Attitude Inventory, and
Henmon-Nelson Test of Mental Abllity,

Achievenent Scicentific Henmon-Nelson
in Sclence - Attituwde Test of liental Age
L Inventorv Ability in vears
Standard Stendaxrd Standard Standsrd

Nean Deviation Mean Deviaticn dlean Deviation lMean Deviation

Field ) . .
Independent 57.03 7.6 126,4% iib,58 1i9.R  A0,05 1k.5 .73
Group o '

Flela ' . . :
Dependent 43,7 7.1 110,5 15.48 106,7 10,58 14,6 = .22
Group ' . : '

N = 30 for bota groups




Table III.-
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'Results of the Multivariate Analysis of Covarlance with
Psychological Differentiation as the Independent Variable,
: Attitude toward Sclence and Achlevement in Science
as the Dependent Variable and Mental Ability as the Covartate

Log : Dugrees
Source - (Generalized = U-Statistic F-Statistic of
Variance _ _ Fireedom
T(psycholozical 17,0041 0.705771 11,6729 2 56
differentiation) o
Covariate 22,77643 .. 04759250 8.8785 2 56

Error 17.20300

From the Tables F(2, 56)= 3.15, K =0.05,



