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A longitudinal study designed to test hypotheses

about the relationships between acaderic achievement, cognitive
styles, and verbal competence is described. One entire class of 1,548
students of a large murnicipal college was tollowed from college ertry
in 1967 through entrv .nto postgraduate and occupatioral training.
Data were taken from :tests, gquestionnaires, and academic records of
the entire student group, and from an intensive battery of tests
administered to 100 students from the original grcup. The various
cognitive styles (field-dependent or field-independent) and their
relation to choice of major and academic careers as well as
postgraduate careers are described. The objectives of the study
include: (1) examination of the infliuence of cognitive styles on
academic progress; (2) examination of the influence of patterns of
students' standing irn the various cognitive styles on pestgraduate
study; (3) determinaticn of the degree to wkich academic choices at
the high school level are predictive of academic functioning in
college arnd graduate school; (8) study of the effect upon variocus
aspects of college evoiution ©f a marked discrepancy 1in *he level of
functioning to determine the sources ¢f cognitive style development;
(5) examination of the role of cogritive styles in the verbal
functioning cf students who appear no different in standard tests of
verbal ability. The results are presented in four sections ana
numerous tables proviace s*tatistical information. 2n extansive
bibliography is inclucded. (BH)
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I. Overvicew

The studv described 1n this report was desipgned to test some
hvpotheses about academic achievement and choices made by students
with field-dependent and tield-indepenc:nt cognitive stvles and with
varving levels of verbal competence. In broad overview, one entire
cluse of 1548 students of a large municipal college was followed

m <. llege entrv through entry into postgraduate training. Thesc
~tudent.. were tested as entering freshmen, and their academic records
~i'llected from the pcriods of high school and college through
. v llment in graduate school. During their four vears in college
a sciected group of these students was also given a battery of verbal
tests and a vocational inventorv, and an interview was conducted with

each of themn.

The studv began in 1957 and was supported by the National
Institute of Mental Health from 1967 to 1972. In 1972 the GRP Board
provided support for continuation and extension of the ongoing
longitudinal studv. The specific objectives were: (1) to examine
the influence of two important and relativelv unrelated cognitive
domains--the field-dependent ancd field-independent rormitive stvlies
and verbal-comprehension skills——in students' academic progress
~.rough the four vears of college; (2) to examine the intluence of
patterns of students' standing in these cognitive demains upon the
decision to go on to graduate school and choice of ares of studv

in graduate schoel; {3) to determine the doyree to whioh academic
choices at the hish-school level, viewed from rhe stactoin N
covnitive stvles, are predictive of academic fomer o ns in o eolloee

and ot orientation toward graduate school later ong (4) to study
the eifect upon varicus aspects of college evolution of a marked
discrepancy in level of functioning in the field-dependence—
independence and verbal-comprehension domaias and te seek the
sources of these cognitive splits during development; (5) to
examine the role of the field-dependent and field-indepuendent
coenitive stvles in the verbal functioning Af students who apnear
ne difrerent in standard tests of verbal abilitv.

The first two of these objectives are the prirary ones in
of career puidancce in

this study and are most relevant to issues
concerned,

che higher-education period with which the GRE Board is
To pursue each of these hroad objectives, a number of specific
research questions, enumerated later on, were pursued. The
analvses bearinyg on these questions are described in the main
body uf the report. Objectives 3, 4 and S were i o subsidiary
nature and less relevant to issues of career puidance.  Analvses
bearing on these objectives are considered in the Appendix of

this report.



In 1976 the GRE Board provided additional funds for foltow-up
of two selected groups of students: 1) those who went on for post—
graduate training to the end of their graduate/professional education,
and 2) those who transferred from the collepe at which the studv wis
conducted to other academic instituticons.

On practical grounds it was not possille to collect the data
from graduate schools required to meet the first of these o' iectives.
It was possible to follow manv of the transfer students, however.

The addition of the transfer cases necessitated a reworking of most
of the preliminary analysex presented in our progress report of
January 1976 to the GRE Board. Moreover, the availabilitv of more
complete data on students who lett the collere of study made it
pessible to examine the student group who Jdropped out of collece
entirelv. The present report describes our worl on the extended
data bawe.

. Backgr o

Ao Cognitive Stoles
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We now wive a brietf e ciption -0 rhe Yield=depeadenar and
rield=—independent co.onitioc cvless 00 re estended character ization
of their has e cisen ol o Dere (Wit 1T

Considerin, fir.t Y% <hes perceive, rolativets cicid=-independent
persons are likelw tooexs-ricnce parts oo aticoclus cietd s o distinet
Trom tr . field o a4 whole, ven when the t700ld is hiyhly organized so
that its parts .-c strong v emhedded; in cthor v orda, thew perceive
analvticallv. nwelative!s vVield-dependent = .-, on the other hand,

' r
tend to expericnce the ficld according to t dominant properties of
its overall oreganization, so that its pirt:. re not readilv appro-
hended 1w <eparate from the whole. T.o illustrate Trom their
certormance in the most conmor v used test of field-dependence-

1

indeper len o, the one emploverd in the Tonoitudinal study, the more

T eld=1ir ¢pendent person will find a souvbt-after sirple figure
embedded in a complex design moce quickly thar the relatively
Tield-dependent perscn.  Scat-d in o tilted chalir in a room that ix
also tilted, the more fleld-independent person is likely te brinc
his bodv close to the upright when asked to make himselt strateht,
therebv showing that he perceives his bodv as an entitv discrete
from the “ield. Under the same circumstances, the more field-
dependent perscn is likelv to move his bodv t¢ ~:rd alignment with
the tilted reem, suspesting that the axes of o surrounding field,
rather than what is experienced witnin the bodv, provide the main
frame of reference for determining his own position. To consider
still another situntion, seated in a totally darkened room, facing
a tilted luminocus square f‘rame, which has a luminous red pivoted
At its center, the relativelv field-independent person ix likelw
t¢ bring the rud clese to the upright when asked to make it
straisnt, indicatineg that the rol is apprehended as an entitv
distinct rrom the frame. The more {ield-dependent person, in
contrast, is likelv to oring the rod into alignment wi:ih the tilted
frame in order to perceive it as upnright. Not onlv do people tend
to e self-consistent in performance across tests like these, bnt
their characteristic wav of performing remains stable over extended
nseriods of time, in one studv over a period as lony as 14 vears
(Witwin, Goodenough, & Harp, 1967).

1

Differences concruent with those observed in thelr wavs of
sercei 'ing are found in the problem—solving behavior of relatively

T

field-cependent and field-independent persons. Uhen nresented with

a problem requiring for solution that a critical lement be dis-

l¥]

] e~

embedded from the context in which 1t 15 presented and used In

~ T o5 ~- . -
s liwkelr to thake
, -

!

another contewt, thne more field-dependent person I
lnneer in arriving at the solution than the relativelw Tield-

Jlerence 1N DIrabiemmso T Ine

ANt e r

independent person.  The di
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between these two kinds of persons is limited, however, to tasks
which require disembedding. Thev are not particularlv different in
tasks that do not have this specific requirement. Tor example, thev
are pretty rmuch alike on the usual verbal tests.

Differences in the characteristic wavs relativelyv {icld-
dependent and field-independent persons use prevailing frames of
reference in their perception and problem solving are feund in other
domains of their psvchological functioning, including tho<-~ ordi-
narilv subsumed under personalitv., Differences betwveen relativelvw
rield-dependent and field-independent persons in social behavior
and interpersonal relaticns are particularlv well documented in the
research literature (Witkin & Goodenough, in press). Paralleling
their tendencvy to use the surrounding room as a basis for perceiving
body position, field-dependent persons show themselves, in a
to be particularly attentive te available social

variety of wavs,
rence in social situations.

‘rames of rete

This tendency of field-dependent perscons is evidenced, rirst
o all, i, their selective attention to social aspects of the
environment. Thus, compared to field-independent persons, thev
literally look more at the faces of others, the primarv socurce of
information about what others are feeling and thinking. Thev are
lirely to atterd more to verbal messages with social content; such
messages catch their attention even when presented in the peripherv
7 what thev are frcusing on at the moment. Because thev pav more
itttention to social content, field-dependent persons are better
than field-independent cnes at learning and remembering social
material. Refleczrting in arother way their responsiveness to the
social field, field-dependeni n-rsons are also likelv to take
account of others' views in de:.:ing their own. Field-dependent
neople are alsc nore drawn to others anrd like to be with others.
This tendencwv shows itself in so literal a fashion as a preference
tor standing phvsically close to otners when interacting with then.

The social characteristi:>s of field-dependent persons that
have been enumerated make it plausible rhat thev should be liked;
perceived bv others as warm, tactful, considerate, cociallv out-—
woing and affectionate; ond know and be known to manyv people.
Altogether, field-dependent perssne mav be characterized as having
an "intorpersonal' orientation to the world., These qualities,
taken together, are likelv to contribute to skill in getting alons
with others. For example, <*udigs Of how arouns reach a consensus

O Issues about which the s 1nitiallv disagree have generallw
shown that rield-dependen: 2 are nmore willing or able to
contribute erfectivel v to -t resclution {e.g., Oltran,
oodenourh, Witkin, Freedma.., “riedrian, 1975; Shulman, 1473).

o
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Dersons. Thev are less sensitive to social cuesy less respensive to
others' views, sometimes to the point o bheing impervious to sucn
viewss ond less interested in people,  They have been described as

insensitive to social undercurrents, cold and distant with others,

Aocontrasting picture s presented by orelatively tield-indepeade:

unaware of thei. own soco1]l stimulus vale e and individualistic. Thed

interests are likelv to be in the theoreticval and abstract.  The
ricture here is cne of an impersonal’ oricentation to the wesld, ond
qualities likelv to make for limited s:i1ls 10 interpersona’ owl

which field~dependent and ficld-independent people have bheen studied,
it is apparent that "stvle'" is an appropriate desiynation fer the
sontrast ing modes of functioning found in field-dependent and fiel
cpendent poople, Tepresenting as thew o oan individual's tepica

2

d-
Pnd 1

and Nervasive nanner of processing the ntorsation e receives fronm

within hiimsel? and from the world around him,
What has been sald about the attributes o rield=dependent and
tivld=-indepen dcﬂt pecople miav b used as a basi o for characterising

curnitive sreles in seneral.,

t e form rather than
tiie ~ontent of copnitive activities., They represent individual
es in how people perceive, solve protlcns, relate to
te. Copnitive stvles are thus defned in »rocess terms.

, cornitive styvles are cvencerned with th
se

ortant for problems of evaluatiorn that indivi ]
diffcrcncus defined in process terms tend to be more basic than
thoese defined in content terss.

Seoond, coxnitive stvles are pur?&ﬂilu dimensiony of patonho =
iocical functiecning, findine representation In the individual's

nerceptual and intellectual activities and in his social hehavior

and p?r,wﬁalit“ as well. tr m knowledge of an individua™'s
cognitive stvles predictions can therefore be made about hat he
S l'kely to do in areas cutside the covnitive do.a*n. To the

eMtent that counitive stvles can %e "picked up" in parception, an

lective route Is opened to assessTment o noncoenitive charac—

;

Teristics.  Particularly when appli ed to people outside the
~ainstrean culture, perceptual assessment procodures hiave an

ivme rrant advantoe - over verbal tesis, o0 owhich o osuoh e WLQ are
2Py penalised.

Third, Teive Sovies are stables over Uime, hlsocharaa-
toerictie manes Chem particuloard et In Tonoerane Idance anx
vinses Do,
.

o)

Without entending this account to other psvcehologpical domains i

e
',

vLoations,
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Fouarth, counitive stoles are bhineDor oo roeeardd to o b Jad o=
ment. o At cach pole of any counitive- e iiraenion o we tind
vharacteristics suitable to specri [edd ot Soooand clrcumetances. i
tedtture distinguishes covnitive stvic. cror abititicos, which re
unipolar, in the sense that preater calae 1. attached to havine more
ot an ability than less of ity in ot
have clear "good" and "bad” ends.  In
and 1 icld=independent stvles the clu-ter at one pole includes
Competence in analvtic fuactioning plus an impersenal orientation
with limited social skills. The c¢luster at the other pole includes
an interpersonal orientarion with social skills plus less competenco

ter o ccords, abilite divenstoeons
*
r

e case o the ticld=depende: s

in analvetic funcoioning. Hach cluster thus includes characteristio-
aseful in dealing with particular kinds of situastions.  The value
Nipolarity of cognitive stvles has evident practical conseqguences
for their use in guidance. The more nenutral stance of coenitive
stvles mares it less threatening and therefore casivr to cormuns oot .o
intormation about an individual's ceognitive stvles directly to i
than it I8 to tell him that he has a low TO, for exarple. At

time when wavs are being sought to serve the student himseld in the

suidance process, rather than institutions, this Ve ture oF cocnit i
stvles is an important advantape.

B. Hationale of the Lencitudinal Stuadw

e basic nature of cognitive stvles and the pervastooness of
their expression maxes it reasonable to expect that students' cou-
nitive stvles weuld influence their educationai=vocational development.
Consideration of the regquirements of thie various educationale=vooation.

cmains, against characteristics associated with a more Tield=-dependent

o Tield=independent stvle, suveests the nrohabie nature oy that
‘it iuence. Snecitically, it ds likelv that relativels Dicld-dencnden:
e cLe will show interest in, choose and do better D0 demalins wihid
wre o primariiv social In content, require interpersonal relations .
their conduct, and do not particularly call JTor analveical <skilils.
nothie other hand, more field-independent peonle are 11 Pvoto 1 r
domains which Yeature analvtical skills, are orirarile abotraed
nonsoc i in content and telerate an impersenal o ooricentaticn.
an o T, oo e -
s=evtl S0 ion Thla { IR S PR PR
Doelr o oresults, = ST DT et
", TDohe i cited o
N 'SAATEE S Toan oot R
wioh o darsa cathered for the =2arme sradente IATTS S SO R SE AR RS TRRTS
oo acadenie 1 A0S SUCH Caesulons are fhieaes hDE -
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compatibi ity hetween sovna tDve o stvie and S ear Ty ehiodeesn?!

i explore the implications of cosnitive o P tor practical une
in academic snidonee [t s necessary tooad such questions,
The longitudinal stude was desivned cith the oo considerations an

mind.,

- B . P i e Y . i . 1y EEET RN eyt
More: PR S ooeal o Uhie ana U= en Tay De \{t‘"-\rllmd RARLRNT L

v . o . .
T Yool OW Iy Guiesi b vonao e

students' coynitive stvles related to their major Vields
. Cwavs predicted from the counitive and personal character-
ics assceciated with ditfferent cognitive stvles? Do copnitive
“les nredict students' academic majors bevend the contribution

made tooauch predictions by aptitude measures now o ino comnmon oaase?

Do chanees in students' majors over thelir acaderis oarceers
S N
result in bBetter convruence between major flelds and covnicive

stvles”  As a corollary, are students' initial major choices,

i
made upon entrv into ol o, Tikely to remain more stable ey
i their = i oo

I+ these initial ; Yo coneruent with
<tvles than 17 thev o o agruent” Do covnitive st nre-

dict stanility of maor - .. time bevond the contribtution made

L

toosuch oredisrions by Lotituie measures’

t. Are students cognic. stvles differentially related to
Jleverent In carious n = domains, in wavs to be expected rroT
oo o7 -0 o alar cownitive styles and the requirenents of

Hartd L . “v-1r 7 Do cognitive astvles predict achievement

: . . .
in periico.. s omat o .7 -as bevond the contributicn made to such
- : I S . ., - .y s
predl 7 oS b omeasures’|
1. Procedurs s
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Onoentering in 19000 thev were asoaenecd 0 e o L b e
tield=dependence—independenae dimencion S aean o e e

Fobedded=-Fijares Teat (GFFDY Gt Rin, O ltman, waoak |
19710, and thev frlled out o) questionnaire whic b fdent 0t the
current (Dful'ﬂiﬂJrY) cholce ot mator and vocational p :
provided us wit a variciy o of intormation about thelir iateee oo,
The SAT-Math (S:‘.T—.‘;’) and SAT=Verhal (SAT=U) wcore- o theo..
students were made available to us gt that time. The *ull Bico
school transceripts were also ohtained for most of the stadertes
and college transcripts were obtained for all students who ears
1 degpree at the collewe. OF those who did not eraduate Trom
colleype, some dropped out and . thers sourht tran«fer olsew
Many of the transter atudents subsequently enrolled in one o
other branches of the Universite svstom to which our col lee
belonys . Data were obtained for thesce students on whetler tig.
received a degree and, it 5o, their final major wi-o daneertaine:.

v

01 the original group eof 1548 students, 114 arplicd tor tras..o:
to other colleges where {t was impossible Yor practical reas o
to obtain further data on their ucademic status, and 12 wers
st*ll eagaped in undergraduate studies when last checked.  Thoe

1422 students were followed through their colleve careers to Ui

42
oint where thev received a degree or dropped out of the gceaders
-

»
Drocess, at least until the end of the studv noriod,
In addition to gatherin,: all this informaction Tor meat oo

the entering class, we also made an intensive study o7 o sclecte!
smaller greup of 100 students to whom we administered an intensioe
batterv of tests over their four wears in collewe, Ineluded o
this batterv were a series cf cognitive tents, an interest Inveoen-—
torv, and an Intensive interview. The interviev examined the
subiect's academic development; reactions to specific courses
and subject-matter areas; reasons tor choice of : :

1 difficulties in academic and personal adiustrent durina
colleve and special achievements; extracu u : Teitio=

rests and heobbies, currentlv and in the pa=t.

Subsequently, Tor each student whn rvenuented that Bis o011,
transcript be terwarded to one or rmore graduate schonls, ind e
intent to applv, a guestionnaire was sent o the ecracuite =
listed on the transcript in order to determine th( studes
sent status A4t each of the schools. In response o our
inguirv, and a follow-up letter, questionnaires were reTurne
213 0 the 234 praduate schools to which thow were “ent.,
scmewhal Setter than a 937 response. Bv the questionnair o
we o were abioe ot “htain wihatevaer indormation tho sraduate vt oo

O
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were able to provide for all but 16 of the 643 students (97.5%)

‘who at graduation from college had requested that a transcript be

sent to graduate schools. The 16 missing cases had applied
exclusively to one or more of the 14 grad.ate schocls from which

no response was received. As happened in a number of other cases,
some or many of these students may not have completed the application,
despite the request that a transcript be sent.

A sizable number of our college sample continued their post-
graduate education in professional school rather than graduate
school. It seemed important to fcllow up this group as well in
order to obtain as complete information as possible on consistencyv -
of choices made, as a function of cognitive stvle, at successive
points in academic development. The professional schools to which
our students sought admission were, for the most part, schools of
law, medicine, deatistry and business. A very small number sought
admission to schools of osteopathy, optometry, podiatrv, and
‘veterinarv medicine. In the case of law schools, with the help
of the staff and President of the Law School Admission Council,
questionnaires, essentially similar to those devised for graduate
school deans, were sent to the deans of all law schools to which
our students had applied. In the case of medicine and dentistry,
the Association of Anerican Medical Colleges and the Association of
American Dental Schcols, both of which have in their '‘central files
all the infornation we needed, cooperated with us and made available
the data we sought or all of our students who had applied to medical
school or dental school.

The data hase for the longitudinal studv is described in detail
helovwr: :

High school transcripts:  FEach course taken, vear in which taken,
srade received; high school ¢-ade—point average; grades on New York
State Regents examinations.

Test scores and entering questionnaire data: SAT-M and SAT-V
scores; intended major (preliminary major) and vocational choice;
Group Embedded-Figures Test (GEFT).

The GEFT consists of 20 items, on eacn of which the student is
required to locate a simple geometric form within a complex geo-
metric design in which it is embedded. The subject's score is the
number of items in which the simple form was correctlv traced in the
complex design, so that the possible range of scores is 0 to 20.
Higher scores represent greater field independence and lower scores
egreater field dependence.



<73

O

ERIC

Aruitoxt provided by Eic:

College transcripts:

For all students: Numher of each course taken, department and
vear in which taken, grade received, nunber of credits assigned,
courscvs credited by exemption examiration or advanced placement.

For students who earned the degree: Changes in major, final
maj~, twpe of degree awarded, honors.

For students who did not complete wori¥ for the de>ree at the

college: (a) whether or not the student requested that his college

transcript be sent to another college(s), signifving an intent to

‘continue his college education; if transcripts were sent, college(s)

to-which student requested transcript{s) to he sent; and where the
information could be ohtained, whether he earned a degree at one of
these colleges and in which major area; (b) whet.er the student left
because of suspension for poor nerformance.

For the selected group of 100 students tested over the four-vear
coilege period: Scores from the batterv of cognitive tests fiven

them; interviews,

Post-college information: Scores for GRF-Verbal and Ouantitative
tests; graduate schcols to which transcripts were sent on student's
request; when transcript was sent: vwhether student cormnleted appli-
€ation; if completed, whether student was accepted or rcjected; if
accepted, vhether student matriCulated:l if matriculates, in which
area of specialization and for which degree; corresponding data on
application to professional schools.

Sanmple sizes, at various stepns of the academic secuence, were
as 7ollows:

1 Sturfents for whom hich schodl transcripts were available

¥ = 1209 (617 men, 592 women). The great majoritv of these
students 7963) attended public hirh schools; a srall number
(233) attended nrivate (parecchial) hieh schools.

1Tn a larpe numher of the cases where the student did not com-—
nlete the annlication, or where the student was accepted and did
not matriculate, the record the craduate schoo! still retained at
the time of our inquirv -as not adecuate to supnlv us wvith much of

the inTormatica we were scer ing.
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5 in ~rllege entering class
N = 1548 (787 men, 761 women)

h. Srudents who receivea degre - from collece where studv
was conducted
N = 1216 (333 men, 633 wona2ni

c. “rudents who recwived degree fron dther colleges of the
Universit” svrstem
¥ = 40 (2¢ men, 14 women,

¢. Students who dropped out of college
N = 166 (22 men, 74 women)
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e. Students still in attendance
neriod
N = 12 (7 men, 5 women)

of studv

¥ Students who sought transfer to other ceclleges and whose
subsequent academic status,is v knoi.
N = 114 (79 men, 35 women)
3. From among those who received degree at st omere study

was conducted
IR Grads. .t =school

1. Students who signified intent t» 0 Lo vraduate
school bv reguest that collews Trap=sript hee osent
to graduate school
N = 643 (235 men, 408 women)

2. Students who enxolled in =raduate srhool
N = 432 (167 men, 265 womin!

o2

. Professional school
1. ™Medical school

a. Students who applied
v o= 108 (97 men, 11 women)

.

- - . el . o« = s -

These transfer cases did not differ significantly “rom degree
students in GEFT or SAT scores.

ERIC ’
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b. Students who enrolled
N = 67 (63 men, 4 women)
2. Law school
a. Students who applied
N = 61 (4% men, 12 women)
b. Students whec enrolled
N = 33 (28 men, 5 women)
3. Business séhool
a. Students who applied

N = 19 (16 men, 3 women)

b. Student

c. Total graduate and professional schools

Students who
N = 831 {397

€ Tt ur
Ns in sta
hagie nf

severa: reasons the
less than the totals reportecd
averages,
6 students.
no choice.

[ehe

At the prelimina
At the final majo

applied
men, <34 women)

enrol.«Z

men, 7 worsoag

LYt oto The

Croupings were
trie contents

s were sain
tistic:”
salient .:in aivii

ics iw

Ns given in the talles were sometimes
above. High school grade-point

obtained from college transcripts, were nct available for

ry major level 27 students indicated
r level 20 students had a double major

which crossed the Science, Education and Other categories, defined

below, with the consequence t

hat they could not be included in anal-

yses requiring separate consideration of these categories; and infor-

mation about final major coul
~.student. At the graduate sch

G not be obtained for one transfer
ool level it could not be determined

for 38 transfer students whether they had applied to graduate school;

and for 24 students known to

have enrolled in graduate school the

college was not able to give us information about their majors.
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of the majors brought together, and second, when such a judgment
could be made, on the basis of congruence between their requirements
and the characteristirs associated with a more field-dependent or
field-independent cognitive styvle.

One of the major groups consisted of mathematics and the natural
sciences (hereafter designated the "Science'" group), which clearly
require analvtical skills, are not social in content and do rot de-
pend pérticularly upon interpersonal relations for their conduct.

At the graduate level we added the medical disciplines to this group,
both because the great majoritv of students entering these disciplines
were undergraduate Science majors and because training in these
disciplines calls upon analytical skills in a very central wav. Wwe
expected the 3cience cluster to be favored by relatively field-
independent students. It shculd be noted that the majors in the
Science group are all "narrow-gauged" disciplines in the sense that
thevy all cleariv require skill in analvtical cognitive operations.
Wwithout such skill, successful performance in these disciplines 1s
hardlyv possible.

For a second group of majors, henceforth called the "Fducation"
eroup (overwhelmingly elementary education, but also earlv-childhood
education, general education, speech therapy, .and nursing) we ex-
pected that their social content, emphasis on interpersonal relaticns
and generallv limited need for analvtical skills would cause then to
be favored bv relativelv field-dependent persons.

While performance in the majors in the Education group is
clearlyv benefited by interest and skill in interpersonral relations,
and does not usuallv depend greatlyv on analvtical skills, it is
possible to function as a teacher without strong interpersonal
interest and skills. Moreover, particularly bevond the elementarvy-—
school lewvel, teachers mav choose to specialize in Science subiect
matters which do call for analvtical skills. For these reasons, we
did not consider maiors in the Education group as narrow-gauged as
the Science group, though we did expect them to be favored bv
field-dependent students.

A third grcup of majors consists of disciplines which may be
designated "broad-gauged" in the sense that there exists within them
opportunities for either field-dependent or field-independent Per-
sons. Psvchologyv, with the clinical-personalitv-social areas at
one of its poles, and the experimental-psychophysiological—mathemaaical
areas at its other pcle, provides a prime exr—ple of such a dis-
cinpline. On the assumption that the first pole is litelv to bhe
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favored bv field-dependent students and the other by field-indepandent
students, taking psvchologv students as a group, without drawing this
{mpertent distinction, is likely to produce an "averaging-out effect"
with regard to standing on the field-depender :e—independence dimension.
sce~rdingly, at the undergraduate level, where the students did not vet
ldentify an area orf specialization within psvcholoev, we expected that,
because of this averaging effect, college psvchology majors would earn
an intermediate mean score on the GEFT.

Sociology is also viewed here as a broad—-gauged discipline. To
nsider sociology broad-sauged in nature seems particularlv appro-
priate at the college where our studv was conducted since those going
to social work and those going into the conceptual domains of

i

,_
~
-

in
socliology are listed, indistiaguishablv to us, as sociologv majors.
Thus, psvcholopgv and sociologv majors form a third grouning for which

S
formulated an advance hvpothesis about compatibilitv with cognitive
Ay

“inally, there are majors which, at the time we undertocok the
ng*-udinal studv, did not seem in anv obvious wavs to draw upon
2 competences of either field-denendent or field-independent per-
sons. These majors have been included in our analvses for empirical
examination, grouped according to shared salient requirements. One
group consists of English, comparative literature and foreign language
majors, and is what we mav designate a "verbal communication" LTOUD.
Another sroap consists of historv, political cscience and economics
najurs fthe "historv-political soicnce--=conomics" grcup). A third
Sroup consist s of majors in irt 1ud music, and 2 fourth consists of
phvsical educaticn and health science majors. In addition to these
aroups there are two majors (ar=ountinr and speech) whick were con-—
sidered sinuiv, again without an advance hvpothesis. There were no
grounas for includingz these in anv of tiie other grolups we romposed
and eacih was chosen bv a sufficient number of stu'ents, particularlw
at the preliminarv major level, to allow consideration of each alone.
Finallwv, the few remaining majors, chosen bv cnlv a verv few students,
nainder zroup (at the final major level, anthropolopr, »roa
s an interdisciplinarv major, dance, home economics, Judaic

bl

form T

studies
2

studies, and philosophwv).

ot}

<
A

At the graduate school level, three additional areas were
considered separatelv--media, business, and law-—and the remainder
group is more diversified. The remainder group here includes such
majors as journalism, urban studies, linguistics, and rahbinics, in
addition to anthronoclogv, Judaic studies, and philosonhv,
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Because the Science major group was expected to contairn the
relatively field-independent ex:reme of the student population, and
the Education group the relatively field-dependent extreme, the
major groups ancd individual majors for which no #elation to cogni-
tive style was expected on a priori grounds, in effect constitute a
cluster (hereafter designated the '"'Other'" group) which may be
expected to fall somewhere between the extremes on the field-
dependence-independence dimension.

C. Sex Differences

Feor two reasons, we have given attention to the role of student
sex as a possible moderator of the relation between cognitive style
and educational-vocational development. First, numerous scudies
have shown a tendency for women to be more field-dependent than men,
although this differences does not become established until middle
adolescence and is so small that the range of scores on tests of
field-dependence-independence in each sex is vastly greater than the
difference 1in means between the two sexes. Second, sex-role
stereotvpes plav a clearly important role in educational-vocational
choices.

_The same groupings of majors were used for both men and women
students, but because of the expected sex-role stereotyping effect,
results for the two sexes have been analyzed separatelv. That such
an effect did operate in our sample is evident in the difference in
distribution of majors fer our men and women students. Majors in
the Education group were chosen by 22X of the women and 0.5% of the
men as a preliminarv college major, and by 33% of the women and 3%
of the men as a final college major. Conversely, majors.in the
Science group were chosen bv 527 and 23% of men and women, respec-
tivelv, as a preliminary major, and by 297 and 11% of the men and
women as a ‘inal major. The operation of such a strong sex-role
stereotvpe effect in our sample has had the consequence of
aprreciablyv reducing the number of male Education majors and women
Science majors.

IV. Results

The results of the longitudinal study are presented in four
major sections. The first section covers relationships among the
cognitive stvle and aptitude variables; section two covers rela-
tionships with academic choices;. section three, with stability and
change in major fields; and section four with achievement in specific
fields of studxy.

I -
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A. TField-Dependence-Independence and Academic Aptitudes

Before looking at the data on choice of zacademic fields as a
function of cognitive stvle and aptitude it is important to know
the extent to which variables that mav be used as predictor wvariables
are _adependent of each other. The relationsnips among the predictor

variables are shown in Table 1.

Considering the relationships between GEFT scores and verbal
aptitude, we see in Table 1 that the correlations are low, though
with the very large Ns emploved, thev are significant with the
SAT-V. This finding is consistent with an extensive literature
showing little relationship between measures of field-dependence-
independence and standard tests of verbal comprehension. The
relationship between GEFT scores and a variety of specific verhal
Sskills was examined in some detail ir the selected .group of students
whom we tested extensively during their college vears. In general,
veryv little overlap was found between cognitive stvle and linguistic
competence. This work is summarized in Appendix D to this report.

Considering the relation between GEI'T scores and mathematical
ptitude, as noted earlier, field-dependence theorv would lead one
Lo expect some relationship between field independence and comp=tciace
in mathematics. It is not surprising to find, therefore, that SIFT
Scores tend to be more highly reldted to the math sections of the SAT
than they are to the verbal secticns. As mav be seen in Table 1, '
corrvelativns with SAT-M are sicnivicar for both men and women. Fuven
Rere, nowever, the overlap detuson the ORFT and aptitude scores is
. <, sugzesting that much »f what is represented in the cosnitive
stle measure is not tapped by =he uptitude measures.

Turning next to grade-point averages, Table i shows that GFFT
scores are little related to either high school or cecllege GPAs.
Coﬂblstcnt with these findings: 1re the results cf a2 number of studics
conducted in liberal arts cellege setti which, with onlv rare
exceptiocons, also i) not find sicnifi c~qt ra_.:ions Hebween Miasty oo
of fieli-derendence-independence und CGPA (e
Soirimann, 19513 Glass, 19675 Montgiaer 7
study, no relaticn was found with gradu: school grade —point averare
elther (Baker, 1970). Thus, relativelw field-dependent and field-
independent pecpie do not make better or worse students, c¢verall, as

.:.., Anderson, 1971;
L1 Pohl, 1967). In wne



Table 1

e

+'s and Numbers of Students

High School
Grade-Point

Relationships Among GEFT, SAT and Grade-Point Variables:

e e e e e e ——— e e =

e e

Avarages

r n
i1 786

.03 756

JA15%% 786

.20%% 756

JA1%% 786

20%% 756

College
Grade~Point
Averages®
r 1
SEOL 609
.05 647
.33** 609
J35%% 47
L18*%* 600

J22%%  £47

GEFT men
women

SAT-V  men
wonen

SAT-M mun
women

High

School

GPA o
women

.53%% 603
S59%% 644

a
. For stuuoit

%* g <L

AW
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judged by general achievement measures such as GPA. As we shail
see, however, thev are likelv to be differen* in the mix of college
courses they select in which they earn essentially the same
grade-point averages.

In contrast with the GEFT, Table 1 shows that SAT. scores are
related to grade-point averages, as might be expected.

The fact that cognitive stvle and aptitude measures are not
related in the same way to overall academic achievement may also
be seen in comparisons between students who dron out of the academic
process at various points and students who continue their education
veyond those points. Table 2 shows the mean GEFT and SAT scores for
students who dropped out of college before receiving their bachelo
degree and for students who comple~ed their undergraduate educatlon.
No significant differences were found in CFFT scores between these
groups. In contrast, the college dropout< tended toward lower
scores on the SAT (significantlv so among wormen) than students who
completed their undergraduate education. -

Table 2 alse shows mean NEFT and €47 weores for colleye
graduates who did and did notr enroll in sraduate school.,  Here
again the students who continued their 2cademic invelvement to the
postgraduate level were not significantlv different on the GEFT
from students who ended their education with o hacheler 's derree
However, those students who continued their oducation te the graduate

school Tevel tended to have hicher SAT siore< thon srhdenre who
ended ~heir educaticn st the »achelor Isvel. This tondency reached
signifiiznce amane men for the SAT-V.

“onlv 114 men und 127 women in ous o cle took the GRE in

-onnettion with application to graduat: school. Ac cerdinplv, the
aumber of students with GRE scores in - irious subgroups was btoo
small te warrant stdtistical analvsis. The GRE is therefore not
considered in this report. .

5 -

A similar pattern was found when comparisons were made
between a subgroup of dropouts who were expelled for academic
reasons and students w..0 received their bachelor's degree. Data
on academic honors were also inspected, but these data were not
further analyzed when it became apparent that honors were simply
a function of grade-point averages. \>£?Q:2/
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Table 2

Mean GEFT and SAT Scores for
College Dropouts, College Graduates and Among College Graduates,

for Students Who Did and Did Not Go on to Graduate School

! [
!
Entering Freshmen CEFT SAT--V | SAT ~M é
mean | ¥ aean F mean ¥ N
ANOVA ANOVA ANOVA
Men !
Graduated from 11.8 i 544.6[ 597.3 609
College ]
0.35 2.60 0.00
Dropped out 12.1 | 530.7 596 .6 92
Women
Graduated from 11.5 550.5 552.6 647
College
0.03 7.23%% 7.31%%*
Dropped out 11.6 524.3 528.0 74

College Graduates

Men
Enrolled in 12.1 553.0 602.6 273
Graduate School ! !
2.97 i 4.25% 2.38
Did not enroll 11.6 54C.1 593.3 311
Women
Enrolled in 11.2 552.0 556.4 277
Graduate School 2.45 0.39 | 2.09
Did not enrcll 11.6! b 547.9 547 .7 357
i
| | !
*R<'OS
** p <.01
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In summarwy, aptitude scores are nredictive of academic achieve-
ment, as thev were designed to he. However, the field-dependence-
inderendence dimension shows relativel- little overlap with the
apritude variables and appears to be uarelated ro overall acadenic

achievemnent.

it
L
i
o]
-
i
o)
v

o Academic Majors as a Function of Copnirtiv
. Cornitive Sctvies

Yor reasons alreadv considered, it was our expertation that
relatively field-independent studen:s would tend to enter mathematics
and the sciences (collectivelv designated "Science"), whereas
relativelv field-dependent students would be more likelv to enter
such fields as elementarw education, earlv-childhood education, general
education and speech therapv (collectivelw designated "Education').

For otner academic majcers we had no clear expectation, in some
ases because the field is "broad-gauged' in nature, containing
within them subspecialties acpropriate to persons with different
zognitive stvles; in other cases because the cognitive and social
characteristics of relativelv field-dependent and field-independent
mecnle do not seem relevant to the requirements of the field in
wavs cdiscernibhle to us. (These majors are collectivelw designated
"Others.") If this view is correct, then students in the Science
roup of majors should show the highest mean score on the GFFT,
those in the Education group should show the icwest, and those in
rihre Other zroup should fall somewhere in between.

oae
e were ahle to examine these expectations at three points in
our students' academic evolution when choices were available ro
them:  their preliminury choices of major at entryv into college;
“or those who graduated from collepe, their final majors; and for
those who enrclled in graduate schools, their fields of specializazion.

Tahle 3 shows the mean OFEFT scores, as wvell as standard devia-
a

tions and nurber of cases, 1 w:~hh of the three academic grouns,

t the prelininary undergra-—ate, final underoraduate and graduate
school levels, For ease of visualization of trends, the means are
1

el

s
2lso shown in granhic 7orm in Figures 1 and 2.

lBecause o the eoperation of the sev—-role sterentvne evfect
noted earlier, too {ew of the male students in our <amnl. (onlv 4)
selected disciplines in the jducation group as nrelimirarv majors
Tor statistical analisis to Y done. Although many fewer women than
aeain »or. nmahle because

IS

men are represented In the Ycience groun,

' i adequate

s

or a seu~role sterentvno .1 et the mher of
for statistical analwsis,

ERIC 2
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with their cognitive stvle to

On the whole, the means in Table 3 and the curves in Fipgures 2
and 2 show the expected trends with regard to the relation between
field of major and cognitive stvle. At each of the three major
levels, for both men and women, analvses of variance proved signi-
ficant (R < .05 or less in each case, one-way ANOVA). To test our
hvpotheses more spwcifically, means for pairs of major groups were
cormpared. The outcome of these comparisons is shown in Figures !
and 2. Among women, Science majors were significantlv more [ield
independent than Education majors at all three levels (p < .05 in
each case, Scheffé%test). Among men, Science majors were signifi-
cantlv more field indevendent than Fducation majors at the
vraduate school level (2 < .,03), but not at the final underpraduate
level. Science majors were also significantlv more field independent
than Other majors at the final undergraduate and graduate schocl
levels for both men and tomen, and at the preliminarv major level
for men (2 at least < .03 in each comparison).

t is interesting to note in Figures 1 and 2 that the cconitive
stvle differcrce between Science and Fducatic - majors increases in
the course of academic evolution. The difference in GEFT scores
hetween these two major groups is much larger among graduate students
than among entrants to college. The increase seems plausibly
attrihbutable, in part, to a tendencv for students to switch majors
during their academic careers from fields wvhich are less compatible
fields which are more conpatible. ‘e
examine the switch-nf-major ohenomenon in detail in a later section.

It mav te recalled that we had no clear expectatien about the
relationships between cognitive stvles and clusters of majors within
the Other categerv. The data for these clusters are of some interest
for exploratoryv purpcses, however, These data are summarized in
greater detail in Table A-1 of the appendix to this revnort.

Tt is interesting to note in these data that students with art/
music majors are the most field indevendent of all domains in the
Other categorv., Though we did not at the outset have an explicit
hvpothesis predicting this outcome, it is consistent with the results
of studies reported in the literature since our studv was undertaken.
Consideration of the cognitive skills likelv to contripute to
effective performance in the art/music domains makes the observed
relation between field independence . - ' the favoring of these domains

a reasonable one.

95



Cognitive Style Data for Major Croupings:

Students at zach of Three Levels of Academic Evolution

Table 3

GEFT Means, Standard Deviations, and Nutber of

Preliminary Major

Final Majer

Enroiled in
(raduate School

Standard ! Standard : Standar¢
Mean Deviaticn N | Mean Deviation N Mean Deviaticn
I ;
Men f E
| \
Science | 12.3 3.8 01, 129 .8 15 0133 SIS
@ J \
Other .+ 11.5 3.9 373 5 11.4 3.9 W08 1 117 LY
| j i
Education '+ ~-2 116 3.8 201 10.6 53
Favova 1 7.0k .00k CB.lok
| 4‘ I B
Women |
;
Science : 12.1 3.7 173 12.9 3.8 720135 62
. |
Other ‘ 11.5 3.4 409§ 11.8 3.4 U1 1LS 196
) |
EducationE 11.0 3.5 161 | 10.5 3.3 212 10.6 3.1 139
F
ANOVA 3, 74% 16.86%* 9,27%%

a .
Too few cases for analysis
*p < 05




Figure 1 23

Mean GEFT Scores in Major Categories

At Three Levels of Academic Evolution

Men
141
[~ | Science
13-4
Group
Embedded-
Figures
Test,
Number 124
Correct ~
Other
11-
Educaticn
10
N\
NAY
J' I
Preliminary Final Graduate

Major Major Major

Note.—-Points .connected by single curved lines were significantl
different at at least p <.05 by analysis of variance. Points connected
by double curved lines remained significantly cifferent by analysis
of covariance controlling SAT-V and SAT-M.
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Figure 2

Mean GEFT Scores in 'tajor Categories
At Three levels of Academic Evolution
Women
- 140
13
Group
Embedded-
: Figures
Test,
Number 12
Correct
11
\
——————'ﬂ Education
10
NN
J. L 1
[ T
Preliminary Final Craduate
Major Major Major

Note.-~-Points connected by single curved lines were significantly
different at at least p <.05 by analysis of variance. Points connected
by double curved lines remained significantly different by analysis of
covariance contrelling SAT-V and SAT-M.
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Table 4

Cognitive Style of Undergraduate Final Psychology Majors
Who Fulfilled Science Requirements with Integrated

or Specialized Scieance Courses

Men Women
Integrated Specialized Integrated Specialized
Science Science Science Science

Field-

dependent 12 12 13 2
quartile

Field-

independent 5 i2 5 8
quartile

For women, x“ = 7.05, p < .0l; for men, ns.
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Taking the {indings irem the present study we mav sav that
cognitive stvles have an important influence on the oricatation ol
people toward various oducational-vocational domains. A large
number of other studies have appeared in the literature, since our
study began more than nine vears ago, with results consistent with
this conclusion. (See Appendix E.) Their results generally con-
firm the relations found here between coy.itive styles and the
academic domains relativelv field-dependent and field-independent
people are likelv to enter. In addition, theyv provide some evidence, .
consistent with our hypothesis, on particular vochtional domains
they are likely to enter; and they provide evidence as well, apain
consistent with expectations, on educational-vocational interests
(usually as expressed on interest inventories) of peopnle with
different cognitive styles. Finally, the e¢vidence now in the
literature on within-majors (and within-voc.tions) interest/choices
is in keeping with our hypotheses.

It is noteworthv that cognitive styles show o stronger relation
to the educational-vocational fields people actuallv enter than to
the interests they express in these fields on interest inventories.
In fact, 19 of the 21 studies reported in the literature on fields
entered bv people with different styles vielded significant results
in the expected direction. The higher relation with artual entrv
than with interests seems consistent with the ohservation mace
earlier, and which we consider further later on, thut coonitive
stvles relate more strongly to final majors than to rrolininary
majors. Final majors correspond to actual entrv iate 4 Tieid whereas
preliminarv majors seen closer to expression of intevest in o rield.
2. academic Majors as a Function of SAT Scores ur’  roade-toint
Averages

i
-

Comparisons among the three major groups at collepe entiy,
coileye graduation, and graduate school enroiiment are shown in
Table 5 for SAT-V scores, Table 6 for SAT-M, Table 7 for hieh soncol
grace-point averages, and Table 8 for colleusc rrade—-point aver

As can be seen frum Tadble 5, SAT-V scores are i.0oor Tor Gocasnion
majors than for majors in Science or Otner fields. “or men, these
differences do not reach siyg:ificance at either the final-major or
graduate-enrollment levels. This suggests that for male students,
SAT-V scores are not predictive of final or graduate choices among the
three hajor groups we are considering. For women, however, analvses
of variance do show significant differences among the major groups
at all three levels. A similar picture emerges for SAT-M scores
(Table 6). 1In this case, the major groups differ siynificantly for

o both men and women, with Science majors achieving the highest, and
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SAT-V Score., 10

Number of Stude-t

Preliminary Maie 1

R T T -

Standard

Mean Deviatinn N
—_— NS ?
Men |
Sciencr 532.5 i W1
Other 553.6 77.4 373
, a
Education J -- .
F | ,
ANOVA 1’ 15.04%>
; R
Women J
|
|
Science f 548.1 Sf
I ;
Other | 560.9 T VR
a
Education : 514.5 77 o
: e
F | |
ANOVA ; 20.60%% .
Too fow cases for analvsis.
o < .05
IERJSE? 1

Table 5

or Grounings:  Means, Standard Deviarions, and

20 Rehoof Three Levels of Academic Evolution

Enrolled in

Final teim Graduate School
|
Standard Standard
Mo Peviation N Mean Deviation N
e !
|
|
52,5 81.4 175 559.1 78.3 94
546.6 75.1 408 554.3 72.4 137
g ; 537.4 75.5 35
f .
’ bo1.02
{
85.1 72 f 623.2 81.1 25
|
f
\. - 37 577, 75.3 96
A 72,5 212 ! 523.9 7.8 139
S |
o Y
- |
<
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Table

SAT=M Scores for Major Groupings!

b

Means, Standard Deviations, and

Number of Students at Each of Three Levels of Academic Evolution

—— e = = —— — [ --___Tw —
Preliminary Major Final Major Enrolled in
l Graduate School
- Standard f Standard Standard -
_L Mean Deviation N i Mean Deviation N Mean Deviation N
e _il-- e - —
Men | |
1 I
' !
Science 610. 1 74,1 401 ; 618.9 75.0 175 | 630.7 80.4 94
! !
Cther 586.9 66.7 373 f 589.2 69.7 408 | 590.7 68.8 137
i ,
l
Education -=d b 57604 68.1 21| 571.6 83.7 35
- — — ..._ﬁ,l’._..-“ —
n
Fanova | 20,754 1163 11.28%%
B ] _
o o
Women I j
|
Science 586, 3 §3.1 173! 612.9 83.5 72| 626.7 90.2 25
| € \
Other . 543.6 70.6 4G ! 553.1 71.5 347 | 568.7 68.4 96
| |
| i
Education E 733.8 2.7 161 | 530.1 26.7 212 | 539.1 67.4 139
| o
T | I
ANOVA | 27,54 %% L 36,24 18.09%*
2Too few cases for analvsis.
*R 4 .05




Table 7

High School Crade-Point Averages for Major Groupings: Means, Standard Deviations, and

Number of Students at Each of Three Levels of Academic Evolution

Preliminary Major Final Major Enrolled in
Graduate School
Standard Standard Standard
Mean Deviation N Mean Deviation N Mean Deviation N
|
Men
Science 88.0 3.4 401 89,2 3.4 175 90,2 3.4 94
Other 87.6 3.6 372 87.9 3.4 407 L4 3.6 136
Education --a 86.3 3.2 21 j 3.2 35
FANOVA 2,16 11.01%* S
I -
Women
Science 99.7 3.2 172 91.8 3.1 71 S 3.0 25
Other 89.6 3.4 406 89.7 3.4 346 90.6 3.2 96
Education §8.8 3.2 160 | 89.4 3.0 211 90.1 3.3 139
L
P |
ANOVA 14,79%* 14, 44%* 3.85%
%Too few cases for analysis >

*n < .05 . s
\‘1




College Crade-Point Averages for Major Groupings:

Table 8

Number of Students at Each of Three

Lavels of Academic Evolution

Means, Standard Deviatioms, and

Preliminary Major

Final Major

Enrolled in
Graduate School

Standard Standard Standard
llean Deviation N Mean Deviation N Mean Deviation N

Men
Science 2.58 0.56 399 2.86 0.43 1751 3.04 0.42 94
Other 2,60 0.60 372 2.75 0.42 4081 2.95 0.38 137
Education . 2.70 0.31 | 2.7 0.37 3
F aova 0,33 4. 39%* 5.13%k 2

Women
Sclence 2.88 0.50 171 3,04 0.43 72 3.14 0.42 25
Other 2.87 0.48 407 2,94 0.39 3471 3.11 0.35 96
Educztion 2,78 0.45 161 2,90 0.33 2121 2.97 0.35 139
E pova 2.3 3,504 5, 99kk

3700 few cases for analysis

<

- <

.05
.01

Tt
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Education majors the lowest score:s. Considering prade—-poinl averayes,
these too are related to major choives with Hducation majors showine

somewhat lower and Science majors somewhat higher grades (Tables 7
and 8). ~

These data indicate that, except for SAT-V in the case of men,
students' final choice of college major can be estimated with some
accuracy from aptitude and achievement measures available at collepe
entry, and that choice of graduate school field can also be estimated
at the point of college entrv or graduation,

3. The Relation between Cognitive Stvles and Academic Majors
with SAT Variables Controlled

While the many studies reported in the literature have demon—
strated that cognitive stvles are related to academic majors at
various points in academic evolution, none of them has attempted to
determine whether, in predicting major fields students arc likelv
to enter, cognitive stvle measures add anv useful information
bevond the information on aptitudes, achievement and major pre-
ferences available at college entrv. As we have seen in the
preceding section, choice of major can be forecast with some
accuracy on the basis of SAT scores and grade-»oint averages.
Although the relationshins between the SAT scores and the GEFT
were relatively low, the fact that some correlation does exist
makes it important to know whether the relationship between ccu-
nitive stvles and academic majors mav be accounted for on the
basis of aptitude alone.

To explore this question, analyses of covariance were conducted,
examining GEFT scores for the various major groups after adjusting
for SAT-M and SAT-V scores. Table 9 presents mean GFF}T scores after
covariance adjustment for both SAT-M and SAT-V scores. ‘

For men the analvsis of covariance was significant at both the
*inal undergraduate level (R - .01) and at the graduate level (p
.01); for women oniv the rinal undergraduate level was significant.
To check our hvpotheses on the relation of cognitive stvles to major
groups, pair. ise comparisons were made of the GEFT means for the
various major groups, adjusted for SAT-V and SAT-M. The results
are indicated in Figures 1 and 2. For men, the adjusted means for
the Science and Other major groups were significantlyv different at
the final and graduate major levels; the difference was significant
for the adjusted Science vs. Education means at the graduate major
level only; and the difference was not significant at anv of the
maior levels for ad’:sted Education vs. Other means. (It will be
recalled that for men there were too few male preliminary Fducation
majors to allow comparisons using this group of majors.) Feor wormen,

(s



Cognitive Style Data for Major Croupings:

Table

Mean GEFT Scores

GEFT Means Adjusted for the Effects of

13

and

SAT-V and SAT-M at Each of Three Levels of Academic Evolution

Graduate
Preliminary Final School
Major Major Major
T T Ady. N adj . N Adj. N
Mean Mean Mean Mean | Mean Mean
{
Men E
Science 12.3 12.1 401 12.9 12.6 17’5 13.3 12.96 94
Other 11.5 11.6 373 11.4% 11.5 408 11.7 11.8 137
f
Education -2 --a 11.6 11.9 21 10.6 11.0 35
S L
¥ o -
ANCOVA 3.58 5.29%% 4, 38%%
Women
Science 1z2.1 11.5 173 12.9 12.0 72 13.2 12.5 25
Other 11.5 11.6 409 11.8 11.7 347 11.5 11.4 96
Education 11.C 11.5 161 10.5 10.9 212 10.6 11.0 139
i
r
1 - , l 5
ANCOVA .07 4.46%% 2.24

R,

a
Too few cases for znalvses

*kp o

.01
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A specitic hvpothenis to which counitive stvlie theory Teads
ts iw that a student will bhe more likelv to continue in tne sane
major tield {1t that field s compatible in its requirements with
his copnitive stvle than it {t is not, Students in the Science
domain are a particularly vood group to use in examininy our
hvpothesis because of the "narrow-suauged' character of the disci-
plines in this domair As already discussoed, without anaivtical
competence, the particular province of field-independent peonle,
it is dittficult to suc:e¢ed in the Science dinciplines. Accordinglw,
we mav expect field-independent students who choose one o the
Science disciplines as a preliminary major to continue in Science
over time, and tfor tield-dependent students to move out of Science.
Our expectations are not as clear-cut ror students with preliminarv
Education majors, for several reasons, First, as noted earlier, it
is more possible for field-independent students, limited in inter-
personal interest and skills, to get bv in education than it is for
rield-dependent students, limited in analvtical skills, to get by
in mathematics and the sciences. Second, as has also beern noted,
"ield-independent education students, particularly those preparing
ro teach at a more advanced level, have the option ot choosing a
wubspecialtv within educatien (as the teaching of science) com-
patible with their cognitive stvle. “inallyv, also working, overall,
against shifts out of education for the woumen in our studv--the
only sex for which there was a sufficient number of education majors
o a]low an analvsis of shifts--is the sex-role—-stereotvpe effect
considered earlier. It seems reasonable that the same sex—-stercotvpe
efrect which served to bring so large a percentaye of women in our
sample into the education demain worked against their leaving that
domain once thev had entered it. Consistent with these views is
the finding that the percentage of scudents, overall, who continued
in Science, after choosing it as a preliminarv major, is considerablw
lower {447 of men and 417 of women) than the percentage of students
who continued as majors in Education (777 of the woermeni: teoo few men
were preliminarv Fducation majors to allow this comparison).l

_/
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chanwve in majer fields as a function ¢f cognitive stvles, (s where
¢ students go who leave fieids of their own preliminary choice
nto ‘*Wer major rielids which

e possibilite is that the it
cognitive stvles and so continue
fiel

e

\.
are more conpatible with their

Cihe

thielr acadeﬁic careers in other ds.  The opportunity to identit
2 more compatibhle Tiela mav come throuph taking Jirsi-level courses
in other rields in seotisdvineg deyree requirements,  Ancother

inil v leave school ontire s a2 resait ol

aior v ese tates
stUd&ﬂ'H Ose cosnitive =C s are inconeroaent
..
3 circlces
z S v the Othior IR ST ot ar T TR, Ha .
d —e andooos vt wamen Jontinued. t oshould Re recalled
- ToTie tlior Cuter i centiained o g S v numite T Slwin i inees
O

ERIC |

Aruitoxt provided by Eic:



36

An g tirst step in acaressing these auestions, GEFT scores wero
compared toer three subgroups of men and women with preliminary
Sclenge majors: students who graduated with Science degrees, stu-
dents who shitted majors and graduated with nonscience degrees; and
students who dropped out of college entirelv. Table 10 presents
mean GEFT and SAT scores and mean GEFT scores after adjustment for
SAT-V and SAT-M tfor these subgroups. As can be seen from the table,
the subgroups differed signiticantly in GEF™ scores tor both men and
women. The "stavers" were more field ind<peadent than students who
shifted majors by the time of gradua-ion {; < .05). Dropouts also
tended to be relatively field dependent, buL tae differences were
not significant, perhaps because of the small nunhers of these cases.
Significant differences among subgroups were also found for both
SAT=V and SAT-M, with Science graduates scoring highest, and dropouts
lowest in all cases. Analvses of covariance showed that GEFT means
adjusted for SAT scores were significantly different for men, with
Science majors more field independent than nonscience majors, but not
differ nt from drcpouts. The groups were not different for females.

A similar picture was found at the graduate school level (Table
t1). For both men and women the subgroups of preliminarv Science
majors who enrolled in graduate school Science departments were
significantly morc field independent than those who enrolled in
other graduate programs. 1In this case, the comparison in the
analvsis of covariance was not significant for either sex group.

The data summarized to this point indicate that field-dependent
students tend to leave the studv of Science, moving into nonscience
fields, as expected on the basis of cognitive style compatibility.
All the major academic areas into which students could shift are
less demanding cf analvtical skills than are the Sciences, which
because of their clear and specific requirement of such skills, we
designated narrow-gauged disciplines. Accordinglyv, being relatively
field dependent, those who left the Sciences inevitablyv moved into
areas mnore congruent with their cognitive stvles. Inspection of the
particular major fields these relatively field-dependent students
cntered alter abandoning an earlier choice of Science provides more
specific evidence of moverment into more compatible domains, These
data are shown in Table 1-2 of the appendix.

It is interesting to note here that the most field-independent
snifrers o!f both sexes tend to enter art/music demains which, because
of the cognitive skill thev involve, mav be as ccmpatible with their
cognitive styles as the science/math dormains from which thev cane.

In contrast, the relativelv field-dependent shifters move to
economics, historw, political science, verbal communications,
accountingn, phvsical education, and health for men, and rto education,
verbal communication, sociologvy, specch, phvsical education, and

eadlth Tor o women.
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Table 10

Cognitive Style and SAT Data for Preliminary Science Majors Who Graduated |
with a Degree in Science, in Nonscience, and Who Dropped out of Collegei

Mean GEFT, SAT-V, SAT-M, and Adjusted GEFT Scores

Adjusted
GEFT SAT-V SAT-Y GEFT
Mear F {
Mean FANOVA Mean FANOVA ¥ean OV Mean FANCOVA

Yen
Science 13.0 541.0 620.5 12,9 153
Graduates 5, 6%+ 3,984 3,204 3,85+
Yonscience 11.7 530.2 601.5 11.7 160
Graduates
Dropouts 11.9 304.6 597.1 12.1 42

Women
Science 12,9 573.4 612.3 12,2 64
Graduates

3.04% 4,74%% 6. 79%* 0.30
Nonscience 11.4 332.5 565.9 ‘ 11.8 ‘ 83
Graduvates
Dropouts 11.6 520.8 558.3 12.2 12
*P_ 4 .OS

**R <01

L



Table 11

Cognitive Style and SAT Data for Preliminary Science Majors Who Entered

Graduate School Science Departments, Graduate School Nonscience Departments, and

Did Not Enter Graduate School: Mean GEFT, SAT-V, SAT-M, and Adjusted GEFT Scores

Adjsuted
SAT-V SAT-M GEFT
M T
ean ANOVA Mean FANOVA Mean FANOVA Mean FANCOVA N
¥en |
Science Graduate 13.4 558.5 634.6 13.1 81
Students
Nonscience 11.7 533.8 596.7 11.8 59
raduate Scudents 3.29% | 5,734k - 4.35H 1.79
Non graduates 12.0 526.5 604.5 12.1 176
Students with | z
BA/BS . | |
Dropouts 11.9 é 504.6 | 597.1 ! 12.1 4
—_ | L
|
Women ( ’
| |
Science Graduate 13.5 | 615.3 628.8 123 20
Students ]
Nonscience 10.7 ! 536.9 I 580.9 10.8 43
Graduate Students |
3. 49% : 4,92k 2, .82%
Non graduates 2.6 g T S0 T s B8 g
Students with !
BA/BS | |
Dropouts 11.6 520.8 558.3 12,2 12

43
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Turning next to preliminarv Education majors, Table 12 shows
mean GEFT, SAT, ‘and adjusted GEFT scores for the three subgroups of
women who graduated with Education degrees, who graduated with non-
Education degrees, and who dropped out of college. It may be
recalled that our prediction here is that relatively field-dependent
students would more often continue in Education, and in fact, the
data summarized in Table 12 show such a trend. Mean GEFT scores are
lower for Education graduates than for either noneducation graduates
or dropouts. The differences among subgroups were not significant,
however, perhaps because c¢f the relativelwv small numbers of students
involved in the latter two groups.

The majors into which these shifters moved are shown in Appendix
Table A-3. Although the numbers of cases are very small here, it is
interesting to note that the most field-independent shifters tend to
enter math/science and art/music.

A similar pattern emerged in analyses of graduate school
vnrollrment among preliminaryv educaticn majors (Table 13).

We also examined the issue of stabilitv of major field choice as
a function of cognitive stvle in another way. This analysis addressed
itself to the question a counselor might ask when dealing with a stu-
dent at an advanced college level, racher than at the time of college
entry, the level on which the preceding analyses focused. 1If the
student has already chosen Science as his final major field, will
knowledge about his cognitive stvle help predict whether he will one
day enroll as a Science major in graduate schoel?

To answer this question, mean and adjusted mean GEFT scores were
compared for three subgroups of students who graduated with Science
maiors; students who subsequently enrolled in graduate Science depart-
. .ats, students who enrolled in nonscience graduate departments, and
students who did not enroll in graduate school. These data are shown
in Table 14.

Analysis of wvariance showed significant differences in GEFT
scores for women, but not for men. Analvses of covariance, adjust-
ing for aptitude measures, were not significant for either sex.
Considering the nonstaver subgroups individually, those who enrolled
in nonscience graduvate school departments tended to be more field
dependent than those who continued ir Science, but those who left
school were not. '

Data on the specific nonscience fields into which the Science
graduates shifted are particularly interesting. Of 37 women Science
graduaces who went on to graduate school, 24 remained in Science

1%
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Table 12

Cognitivé Style and SAT Data for Preliminary Education Majors Who

Graduated with a Degree in Education, in Noneducation, and Who Propped

cut of College: Mean GEFT, SAT-V, SAT-M, and Adjusted GEFT Scores

GEFT
M F
=4n ¥ ANova
Women
Education 10.6
Graduates

Noneducation 11.8 1.92
Graduates

SAT-V
Mean FANOVA
510.4

547.0 3.05%

Dropouts 11.7 500.0
*p < .05
**p < .01

SAT-M
Mean FANOVA
526.5

558.3 3.49%*

519.4

Adjusted
GEFT
Mean Fyncova B
10.7 106




Table 13

41

Cognitive Style and SAT Data for Preliminary Education Majors Who Entered

Graduate School Education Departments, Graduate School Noneducation

Departments, and Did Not Enter Graduate School:

SAT-M, and Adjusted GEFT Scores

Mean GEFT, SAT-V

Adjusted
GEFT SAT-V SAT-M CEET
Mean FANOVA Mean FANOVA Mean FANOVA Mean FANCOVA N
Women

Education 10.6 509.6 535.7 10.6 51
Graduate
Students
Noneducation 12.4 539.0 526.4 12.5 10
Graduate 1.03 0.81 .39 1.46
Students
Nongraduates 1C.8 522.3 535.8 10.8 76
with BA/BS
Dropouts 11.7 500.0 519.4 11.9 17

*p < 05

**p < .Ol




Table 14

Cognitive Style and SAT Data for Final Science Najors Who Entered Craduate Schoo)
Suence Departments, Graduate School Nomsedence Deprtuents, and Did ot nter

Graduate School: Mean GEFT, SAT-Y, SAT, and Adjusted CEET Seores

Adjusted
GEFT SAT-Y SAT-H éE;T

"

Kean ;
ANOVA

Nean Mean Yean

L. 7
A3ov 30V

fn

Sclence Graduate 13,4 555.3
Students ) e .

Yons¢ fence 09 116 | 54 04l
jraduate Students ' LRSS S WA W

ongraduate 12,6 5440 '
Students with f01.1 1.7
4 /B

FANCOVA i

8

8

68

Homen

clence Gradnate 13,5 §26.7 7 3
tudents | i .

lonscience 10.4 3,561 5078
‘ 10, . ‘ §,19% .
raduate Students f e S

ongraduate 13.3 8.5
tudents with ‘ £09.3 13.4
TES |

%

b

<05

W < )] .

X

at the graduate level, Tvelve others shifted into Education and one
into "business." The mean GERT score of those who remained in
Science was 13,6 whereas the mean score of those who left Science
for Kucation was 10,6, (The student who left for Business had
GEFT score of 10.0.) The quite field-dependent students who
abandoned Science for Education had clearly moved into 2 donain
more conpatible with their cognitive style, A sinilar picture is
found in the correspending data for nale students, 0f 8 enrolled
yﬂmmsw&MSmweﬁmlmprﬁddmcdkgWSRMMm
80 renined in Science as graduate students (nean GEFT = 13.4) and

3 others shifted out of it, Seven of these shifters went into
Rducation (nean GEFT = 11,0} and one into counseling psychology
(FEFT = 10), both donains mote conpatible with their relatively
field-dependent cognitive style than their earlier choice of Science.

inalyses of students who graduated with a degree in Education
and subsequently shifted into other graduate school fields vere not
done because there vere too few cases (10) in this category. Anong
Education gracuates, no significant difference was found in GEFT
scores between those who vent on to graduste school in depertnents
of Education and those who left school witn 2 bachelor's degree,

hen ve view together the data for GEFT, SAT-V end SAT-H, we
see, first of all, that the groups of Science mejors considered in
Tables 10, 11 and 14, relative to all the groups with shich they
uewmud,mtmhswmhmhmGHmetMyﬂwtmdm
achieve high scores on SAT-V and SAT-¥, Education majors, on the
other hand, score lover on GEFT in conparison to the nther groups
in Tables 13 and 14, and they also tend to score low on SAT-U and
SAT-H relative to these other groups, with the exception of drop-
outs. Dropouts, on the whole, ate not particularly different on
the GEFT from the other groups except for the groups of Edutatien
mmemmmmwmmmmm“mmmmnmm
SAT-V and SET-Y, dropouts tend to do less well than otfer groups;
the difference is particularly narked in the case of SAT-V.

To this point ve have examined continuity fn acadenic majors.
It is of interest to know whether stability of choices of a more
directly vocationz] nature is also influenced by copnitive styles,
We have sage infornation for a group of students, sufficlently
1muwaMmHMwammmmemm
vocational goel at the tine of entry into college. These are the
students who declared thenselves to be premeds. N have carried
out the sane analyses for the premed students that have just been
described for the prelininary Science students in order to explore
the question of contiauity of occupational goals a< @ unetiie ¢
cognitine style,

R
i

|

/

>



44

The first analysis we have done was directed at answering the
question a premed counselcr might want answered when dealing with
a student who has declared himself to be a premed at college entry:
Does the student's cognitive style help predict whether he will
later apply to medical school, and, beyond that, whether he will
eventually be accepted and enroll? This is similar to the question
we earlier asked about preliminary Science majors. Because college
Students aiming to apply to medical school need to take a number
0f courses in the Sciences domain, are counseled and assessed by
premedical advisers whose own disciplines usually fall in the Sciences,
and are expected to have competence in the Sciences by medical
school admission committees, we hypothesized that relativelv more
field-independent than field-dependent students who declared them—
selves to be premeds at college entry would continue with that
choice, as shown, first, by the act of applying to medical school,
and, second, by becoming enrolled mcdical students.

Table 15 shows, for each GEFT quartile,1 the number of men
who were premeds at college entry, and of these the number who
applied to medical school and the number who enrolled. Analyses
of var*anﬁe showed a significant difference (p < .0l) in mean GEFT
scores for "stayers'" (13.1) vs. "leavers' (10 9) from premed
choice to medical school application. Significant (p < .01)
analyses of variance were also found comparing '“‘stavers" (13.7)
with ""leavers' (11.2) from the premed—-choice time to actual medical
school enrollment. Moreover, in both instances, analvses of
covariance, adjusting for aptitude maasures, were also significant
(p < .01), indicating that cognitive style made a contribution,
beyond the contribution made by aptitude measures, in predicting

both which premeds at college entrv were likely to applv to medical
school at graduation and which were likelv actuallv to enroll in
medical school later on. For the counselor dealing with students

who profess an interest in medicine at the outset of their college
careers, knowledge about these students' cognitive stvles can add

to the counselor's abilitv to foretell two critical events in the
students' career development: whether thev will applv to medical
school and whether they will one day actually become medical students.

The second question we addressed fcor students heading toward
the vocation cof medicine is the »ractical one that arises for
the premed counselor at a later point in the advisorv process, when

In composing quartiles, GE° 7 scores for all students who
took that test were used.

-

Z
There were too few wu.ien premeds to allow analvses.

WS
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Table 15

Application and Enrollment in Medical School, as a
Function of Cognitive Style, Students Who

Were Premeds on College Entry (Men)

GEFT Total No. Premeds No. No. Z %
Quartile at College Entry Apnlied Enrollied Applied Enrolled

Ql (most field-

dependent) 43 12 4 28% 9%
Q2 27 14 9 52% 33%
Q3 34 20 16 59% 47%

Q4 (most field-
independent) 47 31 21 6h7 457

.
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dealing with a college senior seeking admission to medical school:
Does cognitive style help predict which students will become enrolled
in medical school? Table 16 presents data on fregquency of medical
school enrollment, as a function of students' cognitive stvles, of
all men who applie”® to medical schooi.l The data show that pro—
portionately more . 1leld-independent than field-dependent medical
school applicants are likely to become medical school students,

The difference in mean GEFT scores of '"'stavers' (13.6) vs. "leavers'
(12.4) did not quite reach significance, however (p < ,N6, one-wav
analysis of variance).

The data on continuityv in major field we have examined suggest
that information about students' cognitive stvles at the time of
college entry may contribute to predictions »- the time of coliexe

entry about these students' actual majo- “iel~ a2t the time of
college graduation and at entry to p "~~~ :duat.: -ducation. Since
the analyvses on this issue were done wi:- studen:s who all had

similar initial major preferences, ther=>v In ¢”-ect controlling
for initial preference, we may say that cougn:.tive stvles can add
useful information to the prediction of final college major ard
major at postgraduate enrollment beyond what the student can tell
us in his preliminary choice. Moreover, the contribution of
cognitive stvles remained significant for most of these analvses
after the contribution of aptitude measures was removed as well.

Finally, cognitive stvles were found not to contribute particu-
larly, bevond information currently used, to predicting at -~he time
students made their final major choices whether thev will eventually
enroll in graduate school. This outcome mav signifv that cognitive
styles make their main contribution to prediction of major fields at
the time of college entrv. In considering such a conclusion, it is
necessary to recognize that enrollment or nonenrollment in Science.
after choosing Science at an earlier point, mav be the product of
many factors, making the fact of graduate enrollment in Scierce a
rather complex prediction criterion. Nonenrollment mav be tne
result of the student choosing to continue his graduate studies in
another field than Science but more often it is the recult of
leaving the educational system with onlv a baccalaureacte. (Fifewv-
five percent of the students who earned a degree at our college did
nct go on to graduate school.) It seems clear that GEFT scores are

>ince not a2ll applicants were premeds on entrv to college
the N for applicants here is larger than in Takrle 15.
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Table 16

Application and Enrollment in Medical School, as a

Function of Cognitive Stvle, of tStudents

Who Were Premeds at College Graduation (Men)

GEFT Totzl No. Applied
Quartile to Medical School Neo. Enrolled % Enrolled

01 (most rield-

dependent) 13 4 31%
Q2 22 12 557%
Q3 31 21 687

Q4 (most field-

independent) 39 24 627

~
\



unrelated to this criterion. The decision not to go on to sraduate

school may rather reflect the influence of manv dirfrferen. ..inds of
motivational factors.l It is not surprising to find, thercfore,

that field-dependence measures do not predict whether the student
will continue with his education. Given that the student goes on
to graduat: school, however, shifts in major out of Science anvear
to be more frequent among field-dependent students.

.

. Cognitive Sty es and Achievement in Specific FielrF s of Studw

“e have sron that field-dependent people teo-~2 to move out of
Science majcrs, and there may be some tendencv {(although nor
significant in our sample) for field-independent peonle to move

vt of Education majors. These findings are consistent with our
avpothesis that students may abandon fields which are incompatikle
with their cognitive stvles. <Clearlv one reason that students nav
leave 2 ~ajor field is because their academic performance is less

than sa::‘sfactory.2 As noted earlier, there is little relationsbhip,
anv, beiween the field-dependence-independence dimension and
verall academic achievement. It seems reasonable to suppose, how-
ver, that GEFT scores may be related to achievement in particular
ields of study. Specifically, we hvpothesized that field-independent
students would achieve higher grade-point averages in Science courses,
and field-dependent students would do be:ter in gducation courses.

Hh

h @ O

We tested these hypotheses in several wavs. First, among collere
graduates, grade-point averages were computed for all courses taken
in their major field of studv. We expected that GEFT scores would he
positivelv related to major grades for Science majors, and negativelw
related tc major grades for Education majors. These hvpotheses were
clearly not supported in our data. Correl: ns between major grades
and GEFT scores were all near zero and nons ..ificant. These data
are presented in Table A-4 of the Appendix.

The basis of the lack of a relation between cognitive stvles and
achievement, as reflected in MGPAs, is not clear, but there are
several possibilities that merit consideration. First, it mav be
that cognitive stvles are related to academic interests rather than

in the case of our particular student population, one of these

motivational factors, alreadv mentioned, mav have been a reaction
apainst the ''svstem" in a period of intense student protes:t, which
was especiallv pronounced at our collepe.

2

Reasons for shifting majors were exnlored in the interviews
with the selected group of students. Student responses were usunlls
too general and the N of shif“~>s ten small o he informative on the
question, however.
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academic achievement. YHowever, it does not seem reasonable to
suppose, as such a conclusion would imply, that interest and achieve-
ment are unrelzted. Second, in the analyses we have done, final
majors were used as a basis for classifving students into Mmajor
groups; students who shifted to other maior fields or left the
college entirely before college graduation were not included. It is
perhaps among these students that poor achievement in areas incom-—
patible with their cognitive styles is most likelv to have been
found. To expiore this possibilityv, we examined the relation
between GEFT scores and grades in introductory Science and Education
courses. Course descriptions are given in Table 17 and correlations
with grades in Table 18.

P

Correlations with math-science grades are all positive indicating
that field-indepencdent students tend to receive higher grades than
do field-dependent students. The correlations are usuallyv not nigh,
but most are significant. The results are less clear for Education
courses. For women, the correlations are in the expected ..irection,
Hut low and insignificant. For men, however, the relationships =zare
more variable.

Table 1% also shows correlations between gracdes and SAT scores,
and between grades and GEFT scores after partialling out the SAT
variables. The eifect of controlling for SAT scores is tc reduce
most of these correlations to insignificance, indicating that tte
GEFT does not add to information available from the SAT in the attempt
to predict introductory course grades. The exceptions are note-
worthy, however. The partial correlation between GEFT scores and
the introductory physics course grades remains significantly
positive for women (r = .31, p < .05), and just misses significance
for men (r = .11, p < .06). Several of the partial correlations
with Education grades also becomr significantly negative. These
findings are consistent with our hvpothesis, although the relation-
ships are probablwv too low to be of practical importance.

To examine these relationships further, correlations were also
computed separately for students who were preliminary majors in
the specific field cf study introduced by the co ~se, and for
students who were nonmajors in that field. In most cases the
correlational picture was unchanged. For the introductorv math
courses, however, the subdivision of students inio preliminary
math and nonmath majors had a dramatic effect. For male matk
majors,l the raw and partial dﬁarelations between GEFT and intro-
ductorv course grades were relatively large and significant. For
‘iath 3.2 the raw correlation was .31 {p < A1) and tne partial
correlation was .33 (p < .0l,. For Math 4.1 the raw correlation,
was .50 (p < .05) and the partial correlation was .56 (p < L05YLL”T

1 .. .
There were too few (4 M and 3 F) preliminary math majors who
took the Math 1.1 course to warrant analvses.

9]
< . . . . P
The complete se: of correlations is presented in Table A->

0of the appendix to this report.
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Table 17
Introductory Course Descriptions

General Biology. Fundamental biological principles
with emphasis on man and the forms of life with
which he has important relationships; nature of the
living organism, the green plant and its importance
as a source of food; organization of vertebrates
with special references to the structure and
physiology of man.

General Cher- Ty. An enriched introduction to
chemical r- ions and their interpretation, using
various con pts z2bout the particulate nature cof
matter. Pr.aarily for science majors, particularly

those planning tc take elective courses in chemistry.

Basic Concepts of Arithmetic and Algebra. Analysis,
on an elementary level, of the irundamental ideas
and methods of arithmetic and zlgebra.

Analytic Geometry and Calculus. The first part of
a three-semester integrated course in the elemerts
of coordinate geometry, differential and integral
calculus, with applications. Emphasis in this par:
will be on c~lgebraic fu-ctions of a single variable.

Analytic Geometry and Calculus. The first part of
a4 two-semester integrated course in the elements

of coordinate geometry, differential and integral
calculus, with applicaticns. Emphasis in this part
will be on algebraic functions of a single variavle.

General Phvsics. Introductory course in mechanics,
heat, and sound, primarily for students interested
in the biclogical sciences, mciicine and dentistrv.

Science in the Moderr World. A =ories of integrated
courses in the phvsical -and biclogizal sciences,
stressing fundamental concepts and the methods,
growth, and usefulness of scien :. F r students
whose majior ie t in scicnce.

Child Develcr:-. -~ and the Educative Process. For
students ir tary educacion. Studyv of the
individual from birth to adulthood, with majcr
emphasis on the vears precedin: adolescence. BRio-
logical and social influences on the uevelopment cof
pnvsicai, emotional, intellectual, personalir:-,
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Table 17 (continued)

language, and social characteristics, with :pplica-
tion to the educative process in early childhood
and in the elementary school. Observation of child
behavior in the Early Childhood Center and the
Educational Clinic; special attention to the
development of skills in working with children
individually and in groups.

Learning, Evaluation and Mental Health. Study of
the learning process, evaluation in education,
mental hygiene and mental health. Observation of
child behavior in the Early Childhood Center and
the Educational Clinic, and cf school and
community programs in fields related to cource
study. _
Education in Modern Society. Study of =ducational
processes in relation to contemporary society.
Cultural forces and institutions helpins; to shape
education, and some resulting issues ar.d problems.
The school as an institution of educaiion, its
guiding theories and bz<ic practices. Role of the
teacher. Pertinent r- rences to education in
other countries.

The School Curriculum. Rationale, analysis, and
evaluation of the American School curriculum. The
program of study orn each of the school levels, its
strengths and limitations; current experiments

‘and innovations in curriculum development. Types

of organization in instruction and their underlying
conceptions of the teaching-learning process.
Policies and practices in differentiating education,
providing for the needs of exceptional ci:ildren,

2nd meeting special problems in urban education.
vacilities and resources of educational signifi-
cance in the school and the community.
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Table 18

Correlations between GEFT and SAT Variables and

Introductory Science and Education Course Grades

Men Women
Partial Partial
GEFT SAT-V SAT-M GEFT GEFT SAT-V SAT-M GEFT
Course N T r r r N T r T T
Biol.1.0 292 .12% C37%% [ 23%% .07 135 J17% GL2%% .30*% .02
Chem.1.0 365 L16** 30%%  46%% .05 84 L26%% 28%% .63%% 02
Math 1.1 25> .C3 -.06 .23*%%  -.01 469 .07 .07 L29%% - 05
Math 3.2 399 .10%* J22%% 24%% .04 214 .09 .13% .38%% - .07
Math 4.1 100 .18% .33%% [ 39%% .10 33 .25 .33% J73%%  —,06
Phys. 1.0 196 < 14% J7%% [ 13% 11 38 .38*%% [ 27% .22 31%
Sci. 1.0 295 L12% L17%% [ 35%% .04 533 J12%% [ 18%% .38%5.  —.04
Educ. 27.1 28 .32% 19 .09 .31 256 -.G3 .09 -.19%* —,02
Educ. 28.0 186 -.05 .03 04 -.06 418 -.02 L1347 C14%%  — Q9%
Educ. 30.3 344 -.02 J14*%% 04 -.03 542 -.07 .09%* -.08% -.06
Educ. 35.0 200 .12%* J14% .06 11 420 -.06 .15%*% - .03 -.C8
| _
fE < .05
*%p < L0l
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For women, the raw correlations were similar, lut the partials were
near zero. The fact that GEFT-grade relationships are clearer
among these math majors may be attributable to the greater homo-
geneity of background within this subgroup. These data clearly
support our hypotheses.

we also looked at relaztinnships between GEFT scores and grades
achieved in introductory psvchologyv courses. Psychological studies
obviously deal with people, and so may be compatible with a field-
dependent cognitive style. As noted earlier, however, we conceived
of psychology as a broad-gauged discipline with conge .1 pathwavs
for more field-independent students in the more impersonal and
abstract experimental subspecialties and for more field—-dependent
students .n the more interpersonal clinical and social subspecialties.
We were partictlarly interested, therefore, in looking at grades in two
introductory courses taught at our cclles=~, on2 concerned with basic
processes of perception, learning, etc., and the other with individual
and social processes, with the hypothesis that field-independent
students might do better in the former, and field-dependent students

in the latter.

The data bearing on these hypotheses are shown in Table 19. As
can be seen from che table, the correlations between CEFT scores and
grades are low, hut almost invariably negative for both courses.

These data disconfirm our hvpotheses, and suggest instead that field-
dependent students tend to do slightly better than field-independent
students at the early stage of training in psychology. As an ad hoc
explanation of these data, it seems possible that the mcre impersonal,
abstract subject matter of some experimental subspecialities ir which
we expect field-independent strdents might excel is not emph. .ized

in the introductorv work in either course.

Another set of analvses we Jid to explore the relationships
between cognitive style and achievement made use of the high school
records of our students. Specifically, we computed grade-point
averages for students -~:o had attended public nigh schoolsl aad for
high school courses taken in natural sciences, in math, in social
studies and in verbal communications. In addition, Regents exanms
were available for most of the students. here again mean scores
were compiled separately for all natural sciences, for math and
for socia! studies Regent=. Correlations with these achievenent
measures are shown in Table A-6 -~ the appendix.

lThe relativelyv small group of students whe attended private
higzh schools was not included since these schools were very T
geneous with regard to c-urse offerings, recuirements and =
stancdards.
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Table 19

Correlations between GEFT and SAT Variables and

Introductory Course Grades in Psychology

Partial
GEFT SAT-V SAT-M GEFT
r r r r
Course N
All Students
Basic Psychological
Processes
Men 278 -.01 L25%% L14%% -.05
Women 194 .04 . 32%% .26%% -.11
Individual and
Social Processes
Men 529 .02 .26%% L13%% ~-.02
Women 530 .02 . 29%% .18%%* ~.08%*
Preliminary
Psych Majors
Basic Psychological
Processes
Men 27 - 41% J42% .55%% -.48%
Women 24 -.11 .33% .22 -.20
Individual and
Social Processes
Men 28 .C8 .55%% -.03 .10
women 47 -.01 . 28% .29%* -.09
Preliminary
Nonpsych Majors
Basic Psychological
Processes
Men 251 .02 . 25%% . 25%% -.02
Women 160 .06 LA2%k% 27%% -.10
Individ:zal and
Sozial Processes
Men 501 01 .13% L14%% -.03
Women 483 .02 . 30%% LT RE ~.07%
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The correlations between GEFT scores and m:th and science
achievement measures were generally positive, and nost were signifi-
cant, indicating that field-independent students did better in
these academic areas, as expected. These results are consistent
with the finding, reported earlier, that field-independent students
do better on the math secticn of the SAT. UWhen SAT scores wure
partialled out, the correlations between GEFT and math-science grades
were invariably reduced to insignificance, a result that might be
expected if the SAT math test is viewed as another measure of high
school math achievement.

Relationships between GFFT scores and measures of high school
achievement in social st:dies and in verbal communicaticn are
similar to the. correlations with college education grades reported
earlier. In general, these correlaticons are low, but most are
negative, and a few sipgnificantly so, particularlyv after SATs are
partialled out, indicatin§ that field-derendent students tend to
do better in these areas.

As another approach to achievement in relation to cognitive
stvle, it seems reasonable to consider students' acceptance or re-—
jection into advanced programs compatible with their cognitive
stvles as an achievement indicator. Acceptance in effect signifies
a judgmnent that the student is suited to the field of endeavor into
which he is accepted and that he is likelwv ro benefit from advanced
trairing in that field; rejection signifies a contrarv judegment,
Following this rationale, we had planned to look at acceptance vs,
rejectinn into different graduate school =specialties of students
who had applied to these pPrograms., Unfortunately, the mode of
record keeping &- most of the colteges from which we sought infor-
mation about our students made it impossible for them to provide
information on the department to which application was made for
students who did not actuallv enroll in the school. Accordingly,
the acceptance-rejection analvsis is not practical in our data,
though clearlv important.

It has, however, heen possible to pnerxform the acceptance-
rejection analvsis with a subgroup of our students—-those who annlied
to medical school. BRBecause of the central record keeping on all
mecical school applicants at the Association of American Medical
Col.eges, it was possible to obtain, in quite complete fashionr, the
data we needed for an aéceptance—rejec:ion analysis for this group.
Premedical students in our sample were markedlLv field independent
and, particularlv because of the demands of their basic science
vears, medical scheols stress analvtical competence in their
admissicns procedures. Since medical school advisory committee
selection judgments take into account omnibus antitude-—achievement
criteria, it secems reascnable to hypothesize that relativelw

-

n of relationships with 6T7FT scores (Tah-le A~

1:

The nunber of hich school courses tftalten in these various areas
ws a similar patter
37 the anpendix).
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O

field-independent applicants are more likeiv to be accepted into
medical school than relativelv field-dependent ones. This hvpothesis
seems plausible despite the restriction in range of GEFT scores
among medical school applicants, resulting from the previouslv
described failure of more field-dependent premedical students to
apply to medical school as seniors. An unpublished studv we per-
formed earlier had already confirmed our hypothesis. Using a

group of over 800 applicants to a large state university medical
school, we found accepted applicants to be significantlyv more

field independent than the rejected applicants. 1In that population,
cognitive-style test scores showed no relation to first-year medical
school grade-point average.

The data for the much smaller group of medical school apnli-
cants from the present study are given in Tabkle 20, which shows the
frequency of accepted and rejected applicants, according to GFFT
Quartiles.l The students accepted into medical school had a higher
mean GEFT (13.2) than the rejected students (11.7), but the
difference is not significant. The abhsence of a significant
difference in the present studv, in contrast to the significant
outcome of the ¢arlier studyv, mav be due to the much smaller N in
the present study. It may also reflect the use of applicants from
a single undergrad:ate college in this studyv and students from a
school but from a large number of different colleges
in the earlier studvy. 1In this conuection it mav be noted that,
2lrhough we do not have comparison figures, the overall acceptance
rate for our m4ical school applicants appears rather high (797%).

single medical

Several .Zies reported in the literature have found rela-
tions between c-~-itive stvle and achievement in particular
vocations consi. =nt with expectations from cognitive stvie theorv.
In one study (MacKinnon, 1962) practicing architects chosen as
cutstandingly creative by their peer group were found to be markedlv
field independent. Architecture is also one of the fields favored by
field-independent students in the academic setting. In wview of the

lThe number of applicants in Table 20 is low: - than in Table 16
since in Tablie 20 onlv those applicants are considered who had com-
pleted the application process and who were known to have been
accepted or rejected by the medical schooi(s) to which thev had

applied.
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Table 20

Acceptance and Rejection by Medical School, as a
Function of Cognitive Stvle, for Students

Applying to Medical Schools (Men)

GEFT Total No. No. % %
Quartile No. Applied Accepted Rejected Accepted Rejected

Ql (most firld-

dependent) 10 7 3 70% 30%
Q2 18 15 3 83% 17%
Q3 25 21 4 847% 167%

Q4 (most field-
independent) 29 25 4 867

r
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importance of analytical skills in architecture and the relative
unimportance of interpersonal skills, both during the training period
and when practicing the profession, it is not surprising that it
should be chosen by field-independent students or that professional
architects selected as outstanding should be fiela independent. 1In
anothcr study on the relation between vocational achievement and cosg-~
nitive styles (Quinlan & Blatt, 1%72), student nurses rated as doing
well in psychiatry were relatively field dependent, whereas student
nurses rated highly in surgerv were relatively field independent;

the difference in mean scores in the :zest of field-dependence-
independence used was significant. In view of the emphasis on inter-
personal relations and lack of emphasis on analvtical skills in
psvchiatric nursing, and the impersonal orientation characteristic

of surgical nursing as commonly practiced, with probably more
emphasis on analvtical competence (as in quickly disembedding the
ar~ropriate instrument from a tray of instruments during a rapidlv-

r.. ving surgical procedure), the relation found between cognitive
style and achievement in these two nursing subspecialties makes sense.

It is worth noting that in both the MacKinnon and Quin!lan-Blatt
studies performance criteria of achievement were used; these appear
to have a more specific and identifiable basis than do teachers’
grades, and, moreover, they reflect competence in the domain being
assessed more directlyv. This observation, added to the earlier
observation that scores on standard achievement tests tend to relate
to extent of field-dependence-independence of students in sciences,
suggests that standard achievement tests and actual perrormance in
a field may provide more effective outcome criteria than teachers'’

rades against which to assess the predictive value of cognitive
stvles.

IV. Conclusions

The result: of this study are generally consistent with cogni-
tive style theory. The data show that, in keening with the results
of many other studies, the field-dependence-independence dimension
is only slightly related to verbal skills and is unrelated to overall
academic achievement (Appendix D). However, academic choices of and
achievement in specific fields of study appear to be a function of
cognitive styles in many cases, as expected. The results are clearest
for mathematics and the natural sciences. In keeping with their
cognitive stvle, field—-independent students tend to choose these
analvtical, abstract, and impersonal domains. Moreover, thev tend
to do bertter in math-science, as evidenced by such diverse achievement
measures as SAT-M scores, Regents exams, and course grades.

NS e
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In contrast, field-dependent students tend to be found 1in
education and other nonscience fields which feature more of
an interpersonal orientation. Some evidence was found that students
with a field-dependent cognitive style may also do better in the
interpersonal fields of their choice. The evidence here was not
very consistent, perhaps because of the broad-gauged nature of
these domains, which may make it possible for field-independent
students to focus on subspecialties within a major that are more
congenial with their cognitive style. Nevertheless, it is note-—
worthy to find some tendency for low GEFT scorers to earn higher
scores on certain academic achievement measures. Although used as
a convenient index of cognitive style, the GEFT is, after all, an
ability test in the sence that students are asked to find the
embedded figures if they can, and their sccres are higher if they
are able to do so. If any relationship exists between an ability
test of this sort and academic achievement, the usual expectation
would be that students with more of the abilityv would also achieve
more. It is dramatic, therefore, to find just the opposite re-—
sult for several achievement measures in education, social studies
and psychologyv. The evidence from our data that field~dependent
students are higher academic achievers in interpersonal domains is
hardly conclusive. However, this evidence is consistent with a
growing bodv of literature, and suggests that studies in achieve-
ment in graduate school and vocational subspecialties may be more
definitive.

While the theoretical implications of the dataz are important,
the GRE Board may be more interested in practical considerations.
From a thecretical perspective we may be satisfied with the finding
that field-dependent and field-independent students choose domains
that- are compatible with their cognitive stvles as hvpothesized.

A simple confirmation of these hypotheses is not sufficient to
warrant tie use of cognitive stvle measures for purposes of academic
guidance, however. Useful measures of academic prefarence (pre-
liminary major choice) and achievement (SAT-M) are already available
at college entry. From a practical standpoint, the critical question
is whether, even though the theory of cognitive styles 1is valid,
GEFT scores contribute useful additional information in the attempt
to predict subsequant academic events. When does the complex pro-
cess of self-selection and instituticnal selection that leads to
greater compatibility between cognitive stvles and choice of fields
reach completion? If it continues through the undergraduate and
postgraduate vears, then information about his/her cognitive stvle
mav be useful to the college student at points of academic choice.
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We have addressed these practical questions in the analvses of
stability and shift in choice of major. The evidence on this point
indicates that cognitive-style information collected at college entrv
does add useful information in the attempt to predict which students
will continue in their chosen fields during their subsequent academic
careers. In general, the data suggest that students tend to leave
major areas initiallyv chosen by them if the area is {incompatible with
their cognitive style.

The results of this study do not permit a conclusion as to whether
measures of cogritive stvle can be used at this time to practical
advantage in th. guidance process; nor was the studv designed to pro-
vide an answer to the practicality question. Feasibilitv questions
have vet to be answered, and, in addition, there are manyvy unresolved
details in the theoretical and empirical analvses of major fields
trom the point of view of their cognitive-stvle compatibilityv. 0On
the basis of the data from this study we would suggest, however,
that a cognitive-stwvle approach has some potential applications to
academic guidance at the undergraduate and postgraduate levels, and
that, accordinglyv, further work be done in the attempt to realize
this potential.
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64 Table A-1

Cognitive Style and SAT Data for Major " "-isters in the
Other CategorZes Chusen by More Than Five Students:

Mean GEFT, SAT-V, and SAT-M Scores

Men . Women
GEFT SAT-V SAT-M N GEFT SAT-V SAT-M N

Preliminary

Majors
Economics
Peclitical Sci. 10.8 553.0 583.5 111 11.5 557.6 525.4 36
History
Verbal
Communications 12.5 584.7 578.8 40 11.2 570.. 536.0 138
Accounting 10.8 524.6 607.2 33 11.1 506.7 563.7 7
! .ychology 11.0 560.8 582.8 33 11.1 573.8 546.8 53
Sociology - - - 2 106.0 537.5 510.3 15
Speech 12.1 592.7 569.3 T 12,7 5356.0 546.6 16
Art/Music 13.8 590.5 580.5 8 14.1 566.8 568.7 22
Phys Ed/Health 10.6 520.5 584.6 8 11.6 527.2 542.0 14




Final

Major
Economics
History
Political Sci.

Verbal
Communications

Azcounting
Psychology
Sociology
Speech
Art/Music

Phys Ed/Health

Graduate
School

Degartment

Economics
History
‘'olitical Sci.

Verbal
Communications

Psychology
Speech
Art/Music

Phys Ed/Health

Q iiness

Table A-1 (continued)

Men
GEFT  SAT-V  SAT-M
1.8  541.5 583.1
11.5  559.1 584.8
10.8  528.2 601.8
11.4  560.6  596.2
11.8  527.8 594.0
11.9  573.1 591i.3
14.6  558.8 578.7
11.6  498.6 570.3
1.1 569.0 582.1
12.4  576.3 593.1
68.2  547.8  588.5
15.3  515.2 582.8
11.5  502.5 557.4
10.2  5il.6  586.9
12.0  571.7 606.0

| =

118

55

53

25

31

16

21

19

29

10

15

28

Women

GEFT SAT-V SAT-M
11.5 577.0 564.3
11./ 574.7 543.7
12.0 559.3 598.3
11.9 567.1 574.3
10.8 531.1 535.1
10.8 578.4 543.9
12.4 563.9 575.5
12.2 536.4 524.6
12.0 591.2 599.2
12.2 583.5 562.5
10.9 537.2 548.9

| 2

41

38

21

30



Cognitive Style and SAT Data on Students Who Shifted Qut

Tahle 4-2

of Science into Nemscience Majors (Preliminary to Final Majer):

Mean GEFT, SAT-V, and SAT-M Scores

Final
Major

Education

Econ/Ristory/
Poli Sci

Verbal
Communication

Accounting
Psychology
Sociology
Speech
Art/Music

Phys Ed/Health

Others

34

20

25

37

11

Men
GEFT SAT-V
13.3  504.1
0.9 516.3
11.6  516.2
10,0 506.5
12.1  560.9
1.6 532.4
4.1 588.1
15.3 4777
1.4 494.9
11,5 559.2

630.7

592.6

577.8

601.8

617.8

611.2

002.0

573.4

641.8

2]

10

13

10

o

Women
GEFT SAT-V SAT-M
10.5 485.3 554.15
12.5 582.0 605.3
10.3 552.3 538.3
12.5 589.0 607.7
16.5 528.4 565.2
10,5 540.0 565.0
15.0 535.2 563.5
1C 3 503.7 500.0
12.0 563.7 561.3

1~

99



Cognitive Style and SAT Data on Students Who Shifted Out of

Table A-3

67

Education into Noneducation Majors (Preliminary to Fi- Major) :

Mean GEFT, SAT-V, and SAT-M Scores

Mer Yomen

N GEFT SAT-V SAT-M N GEFT SAT-V’ SAT-M
Final
Majox
Science 0 - - - 2 14.5 647.0 561.0
Econ/History/
Poli Sci 1 10.0 641.0 636.0 1 6.0 662.0 478.0
Verbal !
Communication 0] - - - 7 12.9 542.6 548.4
Psychology 1 6.0 621.0 496.0 4 7.5 523.3 566.3
Sociology 1 9.0 456.0 584.0 9 13.0 508.7 549.3
Speech 0 - - - 3 9.7 598.0 567.3
Art/Music 0 - - -~ 2 14.5 586.5 640.5
Others 0 - - ~ 1 12.0 484.0 561.0




68
Table A=<

Correlations between GEFT a-d SAT '"‘ariaklies and

Grades in Course Work within -h T. al Major Field
Partial
N GEFT SAT-V SAT-M GEFT
Science
Majors
Men 155 .07 .28%%* e 37 %% -.05
Women 67 .19 .20%* . 30% .03
Education
Majors
Men 21 .04 =.14 -.00 .07
Wemen 209 ~-.07 .18% -.13 —-.21%*




Table

A5

Correlations between GEFT and SAT Variables and

Introductory Course Grades in Mathematics

69

Men wWomen
Partia Partial
~ N GEFT SAT-V SAT-M GEFT N GEFT SAT-V SAT-M GEFT
Lourse - -
All
Students
Mathk 1.1 255 .05 -.06 .23%%x ~,01 469 .07 .06 .29%% —_,05
Math 3.2 399 .10* J22%%k 24 %% .04 214 .09 .13%* .38%% - 07
Math 4.1 100 .18%* .33%% _39%% .10 33 .25 .33% L73%*% —_,06
Preliminary
Math Majors
Math 1.1 4 — - —— - 3 - - - -
Math 3.2 50 .31 %% .11 -.11 . 23%%t £9 L29%%x 3] %% . 49%* .05
Math 4.1 15 .50* .16 -.27 .56%* 23 .28 .38% JT7%%x  -_.18
Preliminary
Non Math
Majors
Math 1.1 251 .04 -.04 L23%%x -~ 01 466 .06 .05 .30%* - .04
Math 3.2 349 .07 L23%%  _28%*x -~ _00 145 -.01 .10 L29%%x - _12
Math 4.1 85 .14 .36%%  _46%*% .03 1C .06 .17 .56% -.17
#E < .05
**p < .01

.\'i
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Table A6

»

Correlations between GEFT and S4T Variables and

High School Achievement Measures

(Public School)

Men Women

Par- Par-

tial tial
Area N GEFT SAT-V SAT-M GEFT N GEFT SAT-V SAT-M GEFT
Course GPA
Science 522 .09% ~18%* L16%* .04‘ 41 -.01 .17%% Ld4*%*%  —, 08
Math 522 C17%% .07 .39%% 07 | 441 .06 .01 .34%% - 05
Social 522 -.09 . 25%% -.05 -.09% 441 -.10% ,25%% .03 -.15%%
Studies
Verbal 522 -.05 “22%% .03 ~.08| 441 ~.06 .26%%x .08  -.13%
Communication
Regents
Science 519 L15%% L36%% J34%% 05| 438 L12*% 40%* .29%% -~ .02
Math 521 L11%* .10%* .33%%x  ,02 [ 440 L11*% ,10% .36%% - 01
Social 11 .32 .53 .19 .30 13 .02 .17 .39 -.14
Studies
Verbal 470 ~.00 . 34%% J14F% = 06 | 421 .04 _28%x% L15%*% - 04
Communication

P
*E < 0>
**2 < .01




Table A-7

Relationships between GEFT and SAT Variables and Number of High School
Courses Taken in Mathematics, Natural Sciences and Social Sciences:

Pearson r's and Numbers of Students

Partial
GEFT SAT-V SAT-M GZFT

Men r N r N r N r N
N of math
courses .13% 522 -.05 522 .30%% 522 .06 522
N of nat.
scilence courses .10*% 522 .16* 522 .19%% 522 .04 522
N of social
studies courses =-.15% 522 J12% 522 -.08 522 -.14% 522
N of verbal
communication
courses -.13*% 522 .01 522 -.16% 522 -.09* 522
Women
N of math
courses .09 441 -.01 441 L28%% 441 .02 441
N of nat.
science courses .19% 441 .11 441 J23%% 441 L12% 441
N of social
studies courses -.06 441 .07 441 -.01 441 -.08 441
N of verbal
communication ]
courses -.10 441 .08 441 -.05 441 -.10 441

*p < .05

*_B < .01




Cognitive Style, SAT, Achievement and Academic Progress Data
for Students with Discrepant and Congruent Cognitive Patterns

Cognitive Style, Aptitude,
and Achievement Means and
Number of Cases

GEFT

SAT ¥

SAT ¥

GRE V

GRE ¥

High School GPA

College GPA

Academic Progress (Percent)

Scholastic Difficulty
Preliminary Major
Science

Other
?7'

O  Education

ERIC

Full Tt Provided by ERIC.

High Verbal

FI

17.0
(64)
648.4
(64)
641.5
(64)
629.3
(14)
660.0
(14)
8.1
(64)
3.0
(56)

4T
43.8%

56.3%

00070

I

6.9
(47)
635.3
(47)
598.0
(47)
685.0
(6.0)
375.0
(6)
88.1
(47)
2.8
(31

10.67

21.7%

66.0%

2.1

Hen

Table A~ 8

Low Verbal

FI

6.4
(50)
453.6
(50)
595.0
(30)
528.3
(6)
6217
(6)
87.0
(50)

2.6
(34)

16.07%
62.0%

36.07

0.0%

D

(62)
556.0
(62)
526.0
(5)
582.0
(5)
88.0
(62)

2.6
(48)

12.9%
58.1%

40.3%

1.67

Midrange

Verbal
FI/D

115
(45)
538.9
(43)
607.2
(45)
564.6
(11)
371.3
(11)
87.5
(43)
2.8
(34)

17.1%
3117

48.9%

0.0%

FI

16.8
(58)
672.6
(58)
623.9
(58)
699.1
(11)
605.5
(11)
90.8
(58)
3.2
(48)

5.2%

36.2

1 50.0%

10.37

High Verbal

D

27
(47)
636.7
(47)
533.3
(&7)
612.1
(14)
4914
(14)
90.5
(46)
3.1
(43)

2.1%

17.07

63.87

19.1%

Women

¥

16.7
(22)
454.8
(22)
543.2
(22)
505.0
(2)
515.0
(2)
88.7
(21)
2.8

~
N
Midrange
Low Verbal Verbal
D FI/D
1.1 11.4
(67} (36)
448.3 5423
(67)  (36)
502.2  558.3
(67)  (36)
488.3  570.0
(6) (7)
36,7 582.9
(6) (7)
89.3 8.9
(67)  (36)
2.8 3.0
(54) (31)

(16)

9.1%

13.67

45.5%

40.97

6.00 2.8

29.97  38.9%
32,87 47,27

32,8, 13.9%



Table A8 (continued)

\
| eo Homen
Midrange Midrange
High Verbal  Low Verpal Verbal High Verbal  Low Verbal Verbal
- FI. FI/D FL M 3 F1/D

Final Major
(if graduated)

Science 31,67 2.6 36.8% 23.5%7  32.44 .00 9.3 007 9.3% T6.LE
Other 56,770 92,37 60.5% 70.67 618G 62,07 AcS5% 75,00 2.8 6L
Education 0.0 260 281 591 L9 1007 07,97 25.0% 6L1L 19.44

Graduated with

Bachelor's Degree 89,17 83.0% 7600 82.3%  T5.6% £~.20  Sl.4n 7271 80.6%  B6.LX

Applied to Graduate School  67.2% 18,90 k2,00 4351 6L2% (3.0 96,01 213k 56Th A9

tnrolled in Graduate

School .97 25,50 26,07 32.3% 46.Th 2.6 b .71 .80 AL

T~
~>
-

Graduate Major

Science 000 0.07 BOD 1501 L6 n s0n 001 581 1B
Other 6.7 8330 6LST S0.07 S0 50.0% 3007 40.07 2k 3Ll
Education 1337 03 LTDO3.00 ST 1257 6edn 60.01 65.4% 4L

Shift in Major
Preliminary to Final

Selection 19.37 4108 3L.60 3¢ 2190 3L L0.TE LN

i~
—
~o
[
(o]
-
-0
o2

Shift in Major
Preliminary to Graduate
Selection 13,3 66.67  53.87  60.07  33.3% 3.3 90,07 40,07 6L.ST &N

Professional Development

Premedical Student 17,20 .37 30,07 26,20 2.4 3.4 0.0 0,00 30T B

l;l{j}:rolled in Medical School 12.57  0.07 407 L6k 133 3.47 0,07 0,07 0.0 2.8%1'_

L WA
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“Table A-8 (continued)
Men women
Midrange Midrange
High Verbal Low Verbal Verbal High Verbal Low Verbal Verbal
FI 3 1 FD FI/D FI ) F1 D F1/5
l
Shifted out of Medicine '
from Premedical Selection
to tnroilment in Medica.
School .30 100007 88,77 9331 1.7 50,07 - -- 100,00 6.7
J
Certification to Teach l
in Public Schools D09 10D 0T 2.2 8.97 ] 27,67 4887 3L.8T 6420 38,9
r
|
|
!
| s
e
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Table A-9

Studemts-with 9 or more math or science courses in high school

GEFT
Level Sex Group Mean SD N
|
!
Preliminary Males: Science 12.8 3.8 151
Major i Nonscience 12.5 4.0 54
Females: Science | 13.1 3.6 40
- Nonscience t11.¢@ 3.3 33
- i
~— !
!
!
Final Major Males: Science 1 12.9 3.7 88
Nonscience 12.6 3.9 119
3 Dropouts 11.6 3.6 S
{ -
Females: Science 14.1 3.4 24
‘ Nonscience 11.3 5.3 47
Dropouts 111.0 - 2
Grad. Major i Males: Graduate Science 13.3 3.1 55
f Graduate Nonscience | 12.4% 4.0 54
BA/BS Only 1.3 3.9 79
Dropouts 11.6 3.6 9
Females: Graduate Sciemnce 15.8 4.z 8
! Graduate Nonscience ! 11.9 3.1 4
. BA/BS Only 12.1 2.8 A
g Dropouts 11.0 - 2

|
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Appendix B

Acadenic choices at the high-school level, viewed
from the standpoint of cognitive styles, as pre-

dictive of acad~-mic functioning in college and
graduate school
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To examine this issue we selected students who had shown
particular interest in the mathematics and science areas in
high school by going beyond inhe requiied number of courses in
these areas and took more than one course per semester in
mathematics, mors=s than‘one course per'semester in science, or
more than one course per semester in both. Exercise of the op-
tion to take a large number of courses in mathematics and/or
science, at the high schocl level, where the phenomenon of majors
does not exist, may be taken_as roughly indicat e of the kind
of interest usualily expressed in choice of major at later levels.
Withirn this group selected for apparent irn.erest in the math/
science domain, we cormared the GEFT scores of those who s:t -
quently entered these domains as majors, at various levels, with
those who selected some other alternative, either another major
or discontinuing their education. The GEFT means for the varicus
subgroups in the analysis, at the preliminary, final, and graduate
major levels, are shown in Table A-9. Analyvsis of variance proved
to be significant for women at both the final major and graduate
school 1evels.l When analyvsis of covariance was u=:d to elir .nate
the effect of SAT-V and SAT-M, none of the differences was signi-
{icant, suggesting that the preselection process, along with the
statistical remcval of the c¢ffect of the SAT's, eliminated thrat

part of the wvariance in selecticn of science which was prediztable

by the GEFT
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The effect upon variouc aspects of colleze evo-
lution ~f 2 marked discreparc+ in level of
functioning in the field- . ..... ce—independence
and verbtal-comprehension domains and the sour.:s
of these cognitive splits during development

X
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On the one hand, with the great weight usually assigned
to verbal-comprehension abilit:; in both precollege work and in
college selection tests, students find their way into college
who, while high in level of verbal comprehension, are quite
low in analytical functioning—-that is, are field dependent.
On tie other hand, students with a discrepancy in favor of
an~slytical competence over verbal ability are also likely to
be found in college populations. It seemed to us, when we
undertook the study, that students with such cognitive dis-
crepancies might not function well azcademically, as reflected
" both in lov acﬁievement and instability in academic choices.

To explore this hypothesis we selected for special study.
small groups of male»and fema students who showed the two
kinds of discrepancy cited. rirvr comparison with these greocups,
we also identified groups of men and women who were high in
verbal ability anc field independent, groups low in verbal
ability and fiel: dependent znd groups intermediate on buth
dimensions.

As may be seen in the data summarized in Table A-8 nao
differences were.foand between the discrepant and nondiscrepant
groups.

Interviews were conducted with st..i11 groups of male and
female s:udents who were field depeacent aud high in verbal
auility and, for comparison, groups wno were field independent
and low in verbal ability. In part, these interviews attempted,
in an exploratory wa:. to identify factors contributing to the
development cf cognitive discrepancies. No obvious factors of

this kind were discernible in analvses made of these interviews.



Appendix D

The role of field—deEendent and field-independent
cognitive styles in the wver®al functioning of
students who app;ar’ﬁo different in standard
tests of wverbtal: functioning

(X
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Three types of verbal media were used in investigating this
issue: wverbal tests, groui; administere  and of the short—-answer
or objective type; written verbal productions; and spoken verbal
productions, both monologues and communicat:»ons to another person
in the course of an interaction. These varicus verbal samples
were obtained from the selccted group of 100 male and female
students whc were in the top quartile of the SAT-V and whom we
tested during their four years in college.

The Satterv of verbal tests we used was cesigned to test
L2 hvpothesis that competence a2t disembedding in the stimulus-

[

con:igurational domain (as, for example, in the embedded-figures
test) is associated with competence at diszembedding in the verbal
domain. Some of the verbal tests included in the battery which
were presumed to involve disembedding were taken from the litera-
ture, either in their original form or modified for our purposes;
others we:ie devised for this study. Also included in the batterwy
were some tests which did not rec-ire disembedding and for these
we expected no relation with the tests of field-dependence-—
independence. Of the tests conceived to require cisembedding,
and therefore expected to relate to the cognitive tests, some
were symbolic in nature (that is, they required primarily the
manipulation of letters or words) and others were semantic (that
is, the task operz._ions were concerned primarily w.th word
meanings’.

Because all the subjects in our selected subsample to whom
this verbal battery was given were in the top quartile cf the
SAT-V, the range in verbal ability was restricted but this
selection procedure did not adequately control for verbal abilitvy.
Accordingly, the 3same battery of verbal tests was given tc
another group of 291 college students, both men and women, unse-—
lected with regard to verbal abilitv. For this independent
sample, verbal ability (as measured by a vocabularv test) was

partialled ocut in examining the relation between field-dependence-

independence and scores f{:0m: tests of the verbal batterv.

>~
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The findings for both the subgroup from our longitudinal
sample and the unselected college group gave some support to the
expectation that competence in disembedding in perceptual tests
of field dependence tends to be related to competence in disem-
bedding in verbal te ks, both symbolic and semantic, although the
results were not entirely consistent. Studies by others have
shown similar relations, although again not censistently (for
example, Dershowitz, 1966; Pemberton, 1952; Rosen, 1963). 1In
keeping with expectations, verbal tests which did not invo.ve
disembedding for the most part showed little relation to the
cognitive stvle tests.

Since 1967, when our study was _esigned and begur. a factor
analytic literature has appeared which suggests that field-
dependence—independence probably represents a separate dimension
of individual differences from disembedding and restructuring in
verbal-linguis-ic functioning. The most comprehensive of these
studies has been conducted by Messick ard French (1975). In
that study, discrete first—order factc:s emerged for flexibility
cf closure {on which tests like the embedded-figures test
characteristically load) and speed of closure, in both figural and
verbal fcrms. More important, the figural-closure factors ifused
to form a second-order symbol-articulation factor as did the
verbal-closure factors. These two second-order factors showed no
relationship. Since the Messick and French studv used a test
battery far more comprehensive than ours (including marker tests
for more dimensions than were represented in our battery), and
hhad the advantage of a factor analytic design, the evidence from
that study must be taken as more definitive than our own. Aside
from the negative answer it provides to our starting question
about self-consistency in functioning across perceptual tests of
field—dependence-independence and tests of verbal linguistic
functioning, the evidence from the Messick and French study pro-—
vides still another4demonstration that the field—dependence-
independence cognitiv. style domain is separate from the verbal

domain.
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The written productions used to coumpare ve'bal-linguistic
functioning of field-dependent and field-independent subjects in
the subsample from our longitudinal study included autobiogri.phies
and TAT-type stories writte~ on a variety of themes. The sasken
productions included 3-minut monologues c.° a topic selecrted Sy
the subject as personal and _uwportant. Thev also included the
subject's contribution t¢ a dialogue with another person, directed
at resolving a conflict about an issue on which subject and
partner were known to be in initial disagreement These verbal
materials were analyzed in a variety of ways, suggested by known
differences in cognitive functioning between field-dependent and
field-independent people. Some of the analyses used both written
and spoken productions, others used one kind of production alone.
Following are some examples of Fhe analyses that were done:

One analysis considered complexity of syatactic structure,
with the idea that the cognitive skills of field-independent
people might result in the production of more complex structures.
The code developed to assess syntactic complexity in both written
and spoken verbal productions, included the following indicators
of complexity: T-unit length in words; number of surface structure
clauses per I-unit; number of deep structure clauses; and ratio
of surface structure to deep structure clauses.

Another analysis, using the dialogue transcripts, examined
frequency of floor-taking interruptions of the partner's
utterance by field-depen-ent and field-independent subjects.

Such interruptions may have several different purposes, but the
one we considered paramount is the intent to control the conver-
sational flow. On this basis we expected that flocr-taking
interruption would be more Ir quent for the field-independent than
the field-dependent partner in the interaction. Four tvpes of
Zloor-taking interruption expressions were °‘dentified and used

in comparing field-dependent and field-independent speakers:

close to simultanecus repetition ol the partner's speech: a
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conti. -~ or back-channel response (such as "but' or "well').
or a con. ation of these followed by a new sentence; a continuer
alcone or followed by a string of continuers uttered noninterrup-
tively; an interfering new sentence introduced dire tly without a
continuer; laughter.

Another analvsis had a similar intent tc the one which
guided the study of interruptions. On the nremise that field-
dependent subiects would tend to allow converstional structuring

and control by their partners to a greater de; =e than field-

independent subjects, it was expected that in a dizl: _se field-
dependent subjects would more often use "free—-pass' :tvpe or
turn-taking device—-—that is, a brief utt. rance which l:ts the

partner know that the subject is willing to give up his or her
turn and allow the partner to talk again if the partner wishes.
In the analysis thait was carried cut, free passes were defined
as one or more sets of words or phrases which were uttered non-
interruptively and which composed the suib ‘rct's entire .:zterance
(for example, "veah," "mmhm,"” "well").

Still another analysis, vhich again used the dialogues,
exa ‘ned the hipothesis that field-independent people, becausc
oi their greater sense of separate identity, might have a greater
tendency to c2lf-monitor or judge the adequacy of their own en-
codirnr of messages than field-dependent subjects. This tendency
may manlest itself in a greater fre-:ency of spr ¢ch modificaticns,
that i-, cualifications or self-corrections. Five types of
speech modification formed the basis of tihie analvsis that was
carried out: sentence fragments or false starts; w(rd, clause
or phrase reformulaticns with an introductorv word or phrase,
such as '""that is''; clause or phrase reformulations withcut
introductorwv word or phrase; inde:enc=»nt clause inserted in a
sentence-—for example, "I guess'; self-imitation or repetiti.n.

None of these or cther anal-ses we carried out showed rhe

=xpected difference betwzen fieli-dependent and field-independent
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subjects. In viewing this negative outcome, there is a
possibility tnat should e considered: 1t may be that the
differences in wverbal-linguistic functioning we looked for are
evident during the growth years, in the period of development
of verbal—linggistic skills, but that whatever differences may
exist in the r;te of development of these skills as a function
of cognitive style have been leveled cut by adulthood. This
mav be particularly true of adults of the educational status

of our subjects, who, in addition, were selected as being very

high in verbal skills, scoring in the top juartile of the wverbal

SAT.

ti
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Appendix E

Bibliography of Studies on Relation Between Field-Dependence-

Independence and Career Differentiaticn

This listing covers the literature on field-dependence-
independence and educational-vocaticnal interests, choices and
achievement. The references were selected from three recent
bibliographies on field-dependence-independence and psychological
differentiation (Witkin et al., 1973, 1974, 1976), using the
followl:.g indaox categories in those bibliographies: Achievement,
academic; Achievement, vocational; Interests, academic; Interests,
vocational; and Occupation. The literature on field-dependence-
independence and aptitude and abilities, thecugh relevant, have
not been included because of its very extensive size. That litera-
sure mav be identified by reference to the appropriate index
categories in the three bibliographies.

M

~
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