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A longitudinal study designed to test hypotheses
about the relationships between academic achievement, cognitive
styles, and verbal competence is described. One entire class of 1,548
students of a large municipal college was followed from college entry
in 1967 through entry into postgraduate and occupational training.
Data were taken from rests, questionnaires, and academic records of
the entire student group, and from an intensive battery of tests
administered to 100 students from the original group. 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 influence of cognitive styles on
academic progress; (2) examination of the influence of patterns of
students' standing in the various cognitive styles on postgraduate
study; (3) determination of the degree to which academic choices at
the high school level are predictive of academic functioning in
college and graduate school; (4) study of the effect upon various
aspects of college evolution of a marked discrepancy in the level of
functioning to determine the sources of cognitive style development;
(5) examination of the role of cognitive styles in the verbal
functioning of students who appear no different in standard tests of
verbal ability. The results are presented in four sections and
numerous tables provide statistical information. An extensive
bibliography is included. (BH)
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T. Overview

The study described in this report was designed to test some
hypotheses about academic achievement aud choices made by students
with field-dependent and field-indepene,nt cognitive styles and with
varying levels of verbal competence. In broad overview, one entire
clas-, of 1548 students of a large municipal college was followed

'llege entry through entry into postgraduate training. These
tudent.. were tested as entering freshmen, ane their academic records

collected from the periods of high school and college through
Ilment in graduate school. During their four Years in college

a se:ected group of these students was also given a battery of verbal
tests and a vocational inventory, and an interview was conducted with

each of them.

The study began in 1967 and was supported by the National
Institute of Mental Health from 1967 to 1972. In 1972 the (:PE Board
provided support for continuation and extension of the ongoing
longitudinal study. The specific objectives were: (1) to examine

the influence of two important and relatively unrelated cognitive
domains--the field-dependent and field-independent ,w:nitiye styles

and verbal-comprehension skills--in students' academic progress
..rough the four years of college; (2) to examine the influence of

patterns of students' standing in these cognitive domains upon the

decision to go on to graduate school and choice or area or study

in graduate school ; (3) to determine the degree to .academic

choices at the hi.:11-schoo1 level, viewed from .)1

cognitive styles, arc predictive of academic f-not:o!!: in colloy

and of orientation toward graduate school later on (4) to stud,:

the effect upon various aspects of college evolution of a mared
discrepancy in level of functioning in the field-dependence-
independence and verbal- comprehens ion doma i as and to seek _the

sources of these cognitive splits during .d(-:elopment; (5) to

examine the role of the field-dependent and field-independent

cognitive styles in the verbal functioning of studonts who api,e.lr-

no dil'f.!rent in standard tests of verbal ability.

The first two of these objectives are the primary ones :11

this stock' and are most relevant to issues of career guidance in

the higher-education period with which the GRE Board is concerned.

To pursue each of these broad objectives, a number of specific
research questions, enumerated later on, were pursued. The

analyses hearing on these questions are described in the main

body of the report. nbjectives 3, 4 and 5 were of a subsidiary

nature and less relevant to issues of career guidance. Amilves

bearing on these objectives are considered in the Appendix of

this report.



In 1976 the GRE Board provided additional funds for follow-up
of two selected groups of students: I) those who went on for post-
graduate training to the end of their graduate/professional education,
and 2) those who transferred from the college at which Ce study was
conducted to other academic institutions.

On practical grounds it was not possiHie to collect the data
from graduate schools required to meet the first of these o-Hoctive!:.
It was possible to follow many of the transfer students, however.
The addition of the transfer cases necessitated a reworking of most
of' the preliminary analyses oresented in our progress report of
January 1976 to the GRE Bo;ird. noreover, the availability of more
,:omplete data on students who left the college of study made it
possible to examine the :tudent grout; who Jroppod out of oollece
entirely. The present report describe: (,ur %-:erl on the extended
data base.
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We new give A brief . Hption ' ' ¶-iel.!-,11 rench.2at .1 :,.1.

field-independent c, .nit.., -Yles. . ,
, eeteeded cheracter:zation

of them ha.; l'eel eieen el .- :ere 0.:it'

Cee-,ideriee lir perceive, r lati Held-independent
persons are likel te 7i, parts e: t :tie e i e'd is cPstinct

from t: field -- ,ven when the Id i, nieh!Y organized o

that its parts ,ee etrem2l embedded; in t ale r they perceive

analytically. !..e7etivel': fiel-l-dependeet , en the other hand,
tend to experience the field according to t's, dominant properties ce-
its ,,vor111 organization, so that its pirte Arc net readily appre-
heeded separate from the whole. Te iliestrate :rem their
eertorreince in the most commoe:v used test of field-dependence-
indepte :en e, the one employed in the leneitedinal study, the more
,:eid-ie'ependent pen-;on will find a seeel7t-efter simple figure
embedded in a complex design mete quickly than the relatiyele
field-dependent dersen. Sented in a tilted chair in a room that is

also tilted, the more field-independent person is likely to bring
his body close to the upright .hen asked to make himself straight,
thereby showing that he perceives his body as an entity discrete
from the field. Under the same circumstances, the more field-
dependent person is likely to move his body -erd alignment with
the tilted room, suggesting that the axes of t. surrounding field,
rather than what is experienced within the body, provide the main
frame of reference for determining his own position. To consider
still another situation, seated in a totally darkened room, facing
a tilted luminous snuare frame, which has a luminous red pivoted

at its center, the relatively field-independent person is likely
to brine the red close to the upright when asked to make it
straiy7ht, indicating that the ro,2 is apprehended as an entity
distinct from the frame. The more field-dependent person, in
contrast, is likely to oeing the rod into alignment wi:h the tilted
frame in order to perceive it as enright. Not only do people tend
to 1:e self-consistent in performance across tests like these, bet

their characteristic wan of performing remaine stable ever extended
periods of time, in one study over a perioLf as long as le=, years

(WiCein, Goodenough, & Karp, l967).

Differences congruent with those oserved in their ways f

oercei 'ing are found in the problem-solving behav:or of relativtAv
field-eependent and field-independent persons. ' :Mien presented with

a problem requiring for solution that a critic element he dis-
embedded from the context in which it is presented and used in
another context, the more Field-dependent person is likele to telle
_ranger in arriving at the solution than the re:2tiv.1,.. :-!olci-
inc!ependent person. The difference in orMiE,7-slv



between these two kinds of per:-.ins is limited, howevet, to tasks
which require disembedding. They are not particularly different in
tasks that do not have this specific requirement. For example, they
are pretty much alike on the usual verbal tests.

Differences in the characteristic ways relatively field-
dependent and field-independent persons use prevailing frames of
reference in their perception and problem solving are found in other
domains of their psychological functioning, including thoz ordi-
narily subsumed under personality. Differences between relatively
field-dependent and field-independent persons in social behavior
and interpersonal relations are particularly well documented in the
research literature (Witkin & Goodenough, in press). Paralleling
their tendency to use the surrounding room as a basis for perceiving
body position, field-dependent persons show themselves, in a
variety of ways, to be particularly attentive to available social
frames of reference in social situations.

This tendency of field-dependent persons is evidenced, first
of ii 1, la their selective attention to social aspects of the
environment. Thus, compared to field-independent persons, they
literally look more at the faces of others, the primary source of
information about what others are feeling and thinking. They :tee
likely to attend m,re to verbal messages with social content; such
messages catch their attention even when presented in the periphery
of what they are focusing on at the moment. Because they pay more
attention to social content, field-dependent persons are better
than field-independer! ones at learning and remembering social
material. 7eflecting in another way their responsiveness to the
social field, field-dependeni. rrsons are also likely to take
account of others' views in del_:ing their own. Field-dependent
people are also more drawn to others and like to be with others.
This tendency sho\7s itself in so literal a fashion as a preference
for standing phvsluallv close to otners when interacting with them.

The social characteristY2s of field- dependent persons that
have been enumerated make it plausible that they should be liked;
perceived by others as warm, tactful, considerate, Pouiallv out-
going and affectionate; ar.d know and be known to many people.
Altogether, field-dependent perrsr.,,nFi, may be characterized as having
an " interpersonal" orientation to the world. These qualities,
taken together, are likely

others. For e::ample,
on issues about which the
shcwn that field-derE,.nder.*
contrihute e:lectively tc
;oodenoug:1, Freed:':

to contribute to skill in getting along
studies of how groups reach a consensus

-s initially disagree have generally
are more willing or able to

-t resolution Ce.c'., n1t7an,
::riedman, 1975; Shulmrin, 1 975).



A contr,isting picture L. presented relatively !ield-indopeaden
persons. "lev ire less sens',tive to social cues; less responsive to
others' vies, sometimes to the point of being impervious to su..n

,nd less interested in people. They have been described
insensitive to social undercurrents, cold and distant with others,
unaware of thei: awn soc,11 stimelus vali and individualistic. Their
interest.; are likely to be in the theoretical and abstract. The

.,,icture here is one of an "impersonal" orientation to the world, and
:ualities likely to make for limited in interperson .elation.

e:-.tending this account to other psychological domains in
whoh f i el d- dependent and field-independert people have been studied,
it is apparent that "style" is an appropriate desitmation ter the
:ontrasting modes of functioning found in field-dependent and field-
:n.:!ependent people, represent in as the: hi an individual's t'..pical
and pervasive manner of nrocussin'pl., the intation he res-eives from

himself and from the world around him.

has been said about the attributes o field-dependent a::(i
field-independent people mav be used a basi for characteri;!in
cognitive styles in general.

First, cognitive styles are concerned with the form rather than
the -:ontent of coi7nitive activities. The represent individual
differences in how people perceive, solve protle.as, relate to
others, etc. Coi:mitive styles are thus defried in process terms.
It is important for problems of evaluation that individual
differences defined in process term!, tend to be more basic than
those defined in -ontent te 'is

styles ure pervas.ie dimens:=::
logical functioning, finding representatin in the individual's
perceptual and intellectual activities and. in his social behavi,)r
and pt-: .,nality as well. Fr n knowle-ige of an individua'.'Fi
cognitive styles predictions can therefore be made about .,:hat he
is likely to do in areas outside the cognitive domain. To the
extent that cognitive styles can be "picked up" in Perception, an
,,hective route is opened to assessment of noncoi',nitive charac-
Teristics. Particularly when applied to pk2op:e outside the
mainstream culture, perceptual assessment proccciurcs have an

tart ad.:anta: over vel-hLii tests, ,)p sun PePle are
-if t-:

Ths.
z- ' ,----,--e an



'oarth, cognitive stles are bipc: ,o ttd-
ment. At each pole of any ,.ognitive- yo iad

characteristics suitable to speci;ie.: .ii: circurmtance---
ature distinguishes cosulitive

unipolar, in the sense that greater i:u' i attached to Navin.' flu.
of an ability thin less of it; in other dimenion-;
have clear "good" and "bad" ends. In the case of the tLid-denle:
and field-independent styles the ciuter at one pole includes
competence in analytic functioning plus an ImPer:;cnal .,rientation
with limited social skills. The cluster at the other pole includes
aa interpersonal orientation with social skills plus loss competence
in analytic func.,:ioning. F,ach cluster thus include:-; characteristi,
asefal in dealilv with particular kinds of situations. The value
bipolarity of coniLive styles has evident practical consequences
for their use in guieanco. The more neutral stance et conitiv,
.;tyles make, it less th-reatening and therefore easier to commune
information about an individual's cognitive ci vics directly to
than it is to tell him that he has a low IQ, for example. At a
Li:7e when ways are being sought to serve the student himself in

:;nidance process, rather than institutions, this re Lure of c:,:.nit:ye
stYle:: is an important advantage.

::ationale of the Lonitudinal tudv

Cho basic nature or conitive ctvlleS and the pervasiveness
their expression makes it reasonable to expect that students' c-
nitive styles would influence their educationai-vecatienal develon7:ent.
(icsideration of the requirements or the various educational-vocatHoal
;:cmains, against characteristics- associated with .1 more field-denen,:ient

:eld-independent style, Stiff the nrchabe n:utuuro of that
!4necirically, it is likely that relatively field-denenden:

pe, -:e will show interest in, choose and do 1-:etter in dc7a!ns whi.*
rimarilv social in content, recuire interpersonal rolation

their ccnduct, and do not particularly call for analYtical
a ft0 other h:Ind, more field-independent :'le are 1:::elv tc

whH-1 feature analytical skills, are nririarilv al-Htract and
ncn.-:cial in c,,ntcr!= tolerate

:67, a her
sectional stcdies are con-i-::-nt y:th iii viey ire :vr
in the literatre (see Ap:-,ehd::: hi. heir reult:

en 7-clay su:aprt our
manv tHat can 'n'I:

,athered ror the %-er an
ac.idenic . such

ti Ye be used to predict lator
;)erformance: Ts -!



, i t i Ht. V g' l'. 1r I CLic
To explore the implications o! cognitive io !or prActit'al

in academic wiidonce it is nice to Ac: 7;,1,-11 col..."r
Me longitudinal stdY designed with th, ,e n-;ir.1tin in

ci

: C.11 thy 1-)I r i;..(1 t

t

students' cognitive styles related to their major fields
predicted from the cognitive and personal character-

istics associated 'with different cognitive styles? Do cognitive
predlot students' academic major!-; beyond the contrihution

-,acie to ::!.:ch predictions hv aptitude measure!: now :n commou 1.1-;e1

Do ,:hani.tes in students' :ajors 0',r their ILade:-.i

reult in better cong.ruence between major tields And ce,-,riLive
styles: As a corollary, Are students' initial major choices,
made upon entry into likely to remain more sta'.-,:e

time f these initial ,re conv,ru,!nt their

stYles than if they .1o,ruent? Do co.-.nitivt,

dict stability ot time beyond the contril-it ;on

to -oi:ci pred:,.tions tit::le measures?

;.re stn.Lents' conit. styles dierentially related to
in -rious 7. domains, in ways to he.expected ro

2Pi;nitiVe styles and the requirements

7arti. Do conitive styles predict achievement
in. H beyond the contril)uti(.n made to such

t' -s

Procedl.:re-;

The p.:.: the stlidy on entire class
-zor--.en, in iare

dun .rio -no o: the :-resn,man sess:on:-.. in

)7 the students in the enterin.c an a'

rc----r-h pilot and inw:itt.H nrtici7ote.
the results the n.ot

the in no

r



f)ri entering. in loh:, they were .aoaya.e.!
jt Icl-d ependence- ndopendea...., d i bY t r 1

Fmbedded- aures Teat (aarT), HI .

1971), and they filled out a, rrtionnrr si afea!H:a,?
current (preliminary) choice of major and vocational )ht:.,
provided is with a arity ot information about their a a
The :.:AT-Math (SAT-) and SAT-Verbal (SAT-V) scores of the,a.

students were made avail a- . e to us at that t ime. 1 he L11

school transcripts were also obtained tor most o: the atade:-:,,;
and college transcripts were obtained for all students who earaa'
a degree at the college. Ot those who did not araduato from
college, some dropped out and ,:hr- ::ought tran-fter elsewhrt,

of the transfer atudents subsequently enrolled in one o' !_H
other branches of the Uniyers'tY sYstem to which our calle.,e
beings. Data were obtained for these students on whether tae-
received a degree and, if -;c>, their final major waa aaaertaineH,
of the original group of 154K students, 11:4. arplied for traa,aa::
to other colleges where it was impossible !or practical rea:a.-..

to obtain further data on their academic status, and ill were
still engaged in undergraduate studies when last cHvoked.
1422 students were followed through their college arers to the
point where they received a degree or dropped out of the acade7.
process, at least until the end of the study 7eriad.

In addition to tatherinc all this information for iast af
the entering class, we also made an intensive study of a selected
smaller group of 100 students to whom we administered an intene
battery of tests over their four Years in colleae. bnolu:fed
this battery were a series of cognitive teats, an interest inae-
tory, and an intensive interview. The interviev ey.amined t`a-
subect's academic development; reactions to specific course:.
and subject-matter areas; reasons for choice of rio or and shi'i
of major; difficulties in academic and personal adHatment
colieoe and special achievements; extracurricular ct;aitica.,
interests and hobbies, currently and in the pa-t.

Subsequently, for each student wn reque:fted that
transcript be forwarded to one or more graduate schoIs,
in:ent to aplv, a questionnaire was sent to tha arac:uate
listed an the transcript in order to determine the student' pre-
sent status at each of the schools. In response t: our ari:in!:
inquirY, and a follofi.:-un letter, questionnaires wera returned
21S of the 23.=, graduate schools to which theY were sent. This
somewhat than a 93.. response. By the qaestionnaire praceda7a
we were ab,:e 1. -,btain zateyer informltion the ,,,rduate



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 gradate 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 follow up' this group as well in
order to obtain as complete information as possible on consistency
of choices made, as a function of cognitive style, at successive
points in academic development. The professional schools to which
our students sought admission were, for the most part, schools of

law, medicine, dentistry and business. A very small number sought
admission to schools of osteopathy, optometry, podiatry, and
-veterinary 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 American Medical Colleges and the Association of
American Dental Schcols, both of which have in their 'central files
all the information we needed, cooperated with us and made available
the data we sought on all of our students who had applied to medical
school or dental school.

The data base for the longitudinal study is described in detail
below:

Hip,h school transcripts: Each course taken, year in which taken,
grade received; high school -.7-_de -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 ((:EFT).

The LEFT 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 correctly traced in the
complex design, so that the possible range of scores is 0 to 2n.
Higher scores represent greater field independence and lower scores
greater field dependence.
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College transcripts:

For all students: Number of each course taken, department and
year in which taken, grade received, number of credits assigned,
cou,-ss credited by exemption examiretion or advanced placement.

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

For students who did not complete work for the degree at the
college: (a) whether or not the student requested that his college
transcript be sent to another college(s), signifying an intent to
continue his college education; if transcripts were sent, college(s)
to-Which student requested transcript(s) to be sent; and where the
information could be obtained, whether he earned a degree at one of
these colleges and in which major area; (b) wheL.ler the student left
because of suspension for noor performance.

For the selected group Of 200 students tested over the four-Year
college period: Scores from the battery of cognitive tests given
them; interviews.

Post-college information: Scores for (11217-Verbal and Ouantitative
tests; graduate schcois to which transcripts were sent on student's
request; when transcript was sent: whether student completed appli-
cation; if completed, whether student was accented or rcs;ected; if
accepted, whether student matriculated:1 if matriculate, in which
area of specialization and for which degree; corresponding data on
application to professional schools.

Sample sizes, at various stens of the academic sequence, were
as follows:

1. Students for whom high school transcripts were available
fT = 1209 (617 men, 592 women). The great majority of these
students (963) attended public high schools; a small number
(233) attended private (parcchial) hiF.,h schools.

1
Tn a lame number of the cases where the student did not com-

plete the annlication, or where the student was accepted and did
not matriculate, the record the graduate school still retained at
.1.1e time. of our inquiry not adeouate to sunnlv ,is vith riuch of
the informatioa we were see;--Inc-.



College

a. Students in :rllene entering class

N = 1548 x787 men, 761 women)

b. Students who received deg,r from college where study

was conducted
N = 1216 (583 men, 633 woicyn)

c. '-uents who received degree from Ether colleges of the

1:niversit system
N = 40 (2( men, 14 women)

d. Students who dropped out of college

N = 166 (92 men, 74 women)

e. Students still in attendance. dt college at end of study

?eriod
N = 12 (7 men, 5 women)

Students who sought transfer to other co1leges and whose

subsequent academic statuslis
N = 114 (79 men, 35 women)

3. From among those who received degree at ..
re stud_

was conducted

(;1-1,H;t-

Students who signified intent t.) no to :,r-cluate

school by reauest that h- ,ont

to graduate school
N = 643 (235 men, 408 wome:

Students who enrolled in graduate sc'hool

N = 432 (167 men, 265 womvn

b. Professional school

1. Medical school

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

`These transfer cases did not differ significantly from degree

students in IFFT or SAT scores.
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b. Students who enrolled
N = 67 (63 men, 4 women)

2. Law school

a. Students who applied
N = 61 (49 men, 12 women)

b. Students whc enrolled
N = 33 (28 men, 5 women)

3. Business school

a. Students who applied
N = 19 (16 men, 3 women)

b. Students who enrolled
ti = 18 (15 men, 3 women

c. Total graduate and professional schools

1. Students who applies::
N = 831 (397 men, 434 women)

2. Stuc.,ents who enrolled
N = .550 (273 men, 277 woh'

M:rr Filds

r7,.!urs were .!.-iLI;Jvc-', . to the
ThrFc.r Ns in statistic -rouvims were

irs on basic nf salien! ICs. ih the contents

severa' reasons the Ns giv.2n in the tairics were sometimes
less than the totals reported above. High school grade-point
averagc:s, obtained from college transcripts, were not available for
6 students. At the preliminary major level 27 students indicated
no choice. At the final major level 20 students had a double major
which crossed the Science, Education and Other categories, defined
below, with the consequence that they could not be included in anal-
yses requiring separate consideration of these categories; and infor-
mation about final major could not be obtained for one transfer

',..student. At the graduate school 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 style.

One of the major groups consisted of mathematics and the natural

sciences (hereafter designated the "Science" group), which clearly
require analytical skills,. are not social in content and do rot de-
pend particularly upon interpersonal relations for their conduct.

At the graduate level we added the medical disciplines to this group,

both because the great majority of students entering these disciplines

were undergraduate Science majors and because training in these
disciplines calls upon analytical skills in a very central way. We

expected the Science cluster to be favored by relatively field-

independent students. It should be noted that the majors in the
Science group are all "narrow-gauged" disciplines in the sense that

they all cleariv require skill in analytical cognitive operations.
Without such skill, successful performance in these disciplines is

hardly possible.

For a second group of majors, henceforth called the "Education"

group (overwhelmingly elementary education, but also early-childhood
education, general education, speech therapy,,ane nursing) we ex-

pected that their social content, emphasis on interpersonal relations
and generally limited need for analytical skills would cause them to

be favored by relatively field-dependent persons

While performance irL the majors in the Education group is

clearly benefited by interest and skill in interpersonal relations,

and does not usually depend greatly on anal' :tical skills, it is

possible to function as a teacher without strong interpersonal

interest and skills. Moreover, particularly beyond the elementary-
school level, teachers may choose to specialize in Science subject

matters which do call for analytical skills. For these reasons, we
did not consider majors in the Education group as narrow-gauged as
the Science group, though we did expect them to he favored by

field-dependent students.

A third group of majors consists of disciplines which ta': he

designated "broad-gauged" in the sense that there exists within them

opportunities for either field-dependent or field-independent per-

sons. Psychology, with the clinical-personality-social areas at

one of its poles, and the experimental-psychophysiological-mathematical
areas at its other pole, provides a prime of such a dis-

cipline. On the assumption that the first pole is likely to he
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favored by field-dependent students and the other by field-independent
students, taking psychology students as a group, without drawing this
important distinction, is likely to produce an "averaging-out effect"
with regard to standing on the field-depende :e-ineependence dimension.
,tcrordinglv, at the undergraduate level, where the students did not yet
identify an area of specialization within psychology, we expected that,
because of this averaging effect, college psychology majors would earn
an intermediate mean score on the GEFT.

Sociology is also Viewed here as a broad-gauged discipline. To
consider sociology broad-gauged in nature seems particularly appro-
priate at the college where our study was conducted, since those going
into social work and those going into the conceptual domains of
sociology are listed, indistinguishably to us, as sociology majors.
Thus, psychology and sociology majors form a third grouping for which
we formulated an advance hypothesis about compatibility with cognitive
style.

7inailv, there are majors which, at the time we undertook the
longudinal study, did not seem in any obvious ways to draw upon
the competences of either field- dependent or field-independent per-
sons. These majors have been included in our analyses for empirical
examination, grouped according to shared salient requirements. One
group consists of English, comparative literature and foreign language
majors, and is what we may designate a "verbal communication" group.
Another cr :'p consists of history, political science and economics
majur,s -historY-political s.:ience-economics" group). A third
group or. t-aiors in .1r: cid music, and a fourth consists of
phvsical edu atiu and health science -najors. In addition to these
groups :here are two majors (a,,:ountin7 and speech) which were con-
sidered singly, again without an advance hypothesis. There were no
grounds For including these in any of the other groiips we composed
and each was chosen by a sufficient number of sti..ents, particularly
at the preliminary major level, to allow consideration of each alone.
Finally, the few remaining majors, chosen by only a very few students,
Form a remainder group (at the final_ major level, anthropology,
studies as an interdisciplinary major, dance, home economics, Judaic
studies, and philosophy).

At the graduate school level, three additional areas were
considered separately -- media, business, and law--and the remainder
group is more diversified. The remainder group here includes such
majors as journalism, urban studies, linguistics, and rabbinics, in
addition to anthronologv, Judaic studies, and philosophy.
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Because the Science major group was expected to contain the
relatively field-independent ex::reme of the student population, and
the Education group the relatively field-dependent extreme, the
major groups and individual majors for which no-c.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

For 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 studies
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 in means between the two sexes. Second, sex-role
stereotypes play a clearly important role in educational-vocational
choices.

The same groupings of major 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 separately. That such
an effect did operate in our sample is evident in the difference in
distribution of majors for our men and women students. Majors in
the Education group were chosen by 22% of the women and 0.5% of the
men as a preliminary 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 by 52% and 23% of men and women, respec-
tively, as a preliminary major, and by 29% and 11% of the men and
women as a final major. The operation of such a strong sex-role
stereotype effect in our sample has had the consequence of
appreciably 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 style 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 study.



A. Field-Dependence-Independence and Academic Aptitudes

Before looking at the data on choice of academic fields as a
function of cognitive style and aptitude it is important to know
the extent to which variables that may be used as predictor variables
are independent of each other. The relationships among the predictor
variables are shown in Table 1.

Considering the relationships between flEFT scores and verbal
aptitude, we see in Table 1 that the correlations are low, though
with the very large Ns employed, they 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 verbal
skills was examined in some detail in the selected.group of students
whom we tested extensively during their college years. In general,
very little overlap was found between cognitive style and linguistic
competence. This work is summarized in Appendix D to this report.

Considering the relation between GEFT scores and mathematical
aptitude, as noted earlier, field-dependence theory would lead one
to expect some relationship between field independence and competence
in mathematics. It is not surprising to find, therefore, that
scores tend to be more highly related to the math sections of the SAT
than they are to the verbal sections. As may he seen in Table 1,
correlltin:; with SAT- are sini:"icant for both men and women. Fven

:lowever, the overlap the and aptitude scores is
limited, suggesting that much of what is represented in the cognitive
style measure is not.tapped by !:he aptitude measures.

Turning next to grade-point averages, Table I shows that (;',71-7
scores are little related to either high school or college C,PAs.
Consistent with these finding:; Ire results of a number of studios
cfDnducte:1 in liberal arts college settings which, with only rare
exceptios, also dH not find significant rei-tions '.)etween
of fiel-de:-endence-independence and CG ^.1 Anderson, 1971;

7ann, L951; Mass, 1967; >ontg.7lery, :71; ?ohl, 1967). In
study, no relation was found with graduate school grade-point average
either (Baker, 1970). Thus, relatively field-dependent and Field-
independent people do not make better or worse students, overall, as



Table 1

Relationships Among GEFT, SAT and Grade-Point Variables:

GEFT

r n

Pearson r's and Numbers of Students

SAT-V SAT-M

High School College

Grade-Point Grade-Point

Averages Averagesa

r n

GEFT men

women

.08* ,F)7 .74** 787 .01 786 .]:.)* 609

.27*:c 7e .38** 761 .03 756 .05 647

SAT -V men

women

.24** 787

.31** 761

.15** 786

.20** 756

.33** 609

.35** 647

SAT-M mua

women

High

School

GPA 7T"'

women

a
For

*p <

.11** 786

.20** 756

.18** 601'

.22** 647

cuilee

.53** 608

.59** 644
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judged by general achievement measures such as CPA. As we shall
see, however, they are likely 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 he expected.

The fact that cognitive style and aptitude measures are not
related in the same way to overall academic achievement may also
be seen in comparisons between students who drop out of the academic
process at various points and students who continue their education
beyond those points. Table 2 shows the mean GEFT and SAT scores for
students who dropped out of college before receiving their bachelo-'s
degree and for students who comple-.ed their undergraduate education.
No significant differences were found in CFFT scores between these
groups. In contrast, the college dropout tended toward lower
scores on the SAT (significantly so among, w=en) than students who
completed their undergradum: educatiorl.-

Table 2 also show,. mean r1EFT and for colle,,;c>
graduates w1?;, ffld and did not enroll ;:r;:dwite school. Here
again the students who continued their academic involvement to the
postgraduate level were not significantly dfferent en the GEFT
from students who endd thefr education: with desree.
However, those students who continued 1:11::ir education to the graduate
school 7evel tended to have higher SAT s:rr., stdet!, who
ended '.i:Pir,e,1-ratic the bachelor This --cncy reached

amnrra men for the SAT-V.

la' ti 11L :01-1 Lind 127 w:men in ou ..!!--21,? took the (;P.F. in

with application to graduat' school. Acccrdinp,iy, the
=her of students with GRE scores in %'Irious sub roues was tea
small to warrant statistical analysis. The CRE is therefore not
considered in this report.

2
A similar pattern was found when comparisons were made

between a subgroup of dropouts who were expelled for academic
reasons and students 14,-D 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.



19

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 GEFT

mean F
ANOVA

SAT -V

mean IF

i ANOVA

SAT

mean

-M

F
ANOVA

N

Men

Graduated from 11.8 544.6 597.3 609
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 4.25* 2.38
Did not enroll 11.6 540.1 593.3 311

Women

Enrolled in 11.2 552.0 556.4 277
Graduate School 2.45 0.39 2.09

Did not enroll 11.6 547.9 547.7 357

* p <.05
** P <601
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In summary, aptitude scores are nredictive of academic achieve-
ment, as they were designed to be. However, the field-denendence-
indenendence dimension shows relativel little overlap with the
aptitude variables and appears to be ...related to overall academic
achievement.

Academic k!ajors as a unction of Cognitive Variables

Coenitive Styles

For reasons already considered, it was our expectation that
relatively field-independent students would tend to enter mathematics
and the sciences (collectively designated "Science"), whereas
relatively field-dependent students would be more likely to enter
such fields as elementar education, early-childhood education, general
education and speech therapy (collectively designated "Education").
For other academic majors we had no clear expectation, in some
.as:es because the field is "broad-gauged" in nature, containing
,ithin them subspecialties appropriate to persons with different
cognitive styles; in other cases because the cognitive and social
characteristics of relatively fief?- dependent and field-independent
oecnle do not seem relevant to the requirements of the field in
ways discernible to us. (These majors are collectively designated
"Others.") If this view is correct, then students in the Science
croup of majors should show the highest mean score on the (FFT,
those in the Education groun should show the lowest, and those in
t.he Other eroup should fall somewhere in between.

Ue were able to examine these expectations at three points in
our students' academic evolution when choices were available to

their prelimimAry choices of major at entry into college;
-or those who graduz:ired from college, their final majors; and for
::.:0=e who enrolled in graduate schools, their fields of specialization.

Table 3 shows the mean .EFT scores, as well as standard cevi.a-
ions and number of cases, , of the three academic groups,

et the preliminary underera-eate, final underradnate and graduate
school levels. For ease of visualization of trends, the means are
also shown in graphic form in Figures I and 2.1

1
3ecause the operation of the sex-role stereotvne effect

noted earlier, too .:be male students in our -elmhle (only Z.)
selected disciplines in t!-:e iducation .roue as Preliminary majors
for statistienl to done. Although many fewer women than
non are represented in toe -.cience groeh, again nr hmable because
or n see-role stereote7)e

statistical analvsls.
the n imh r 077 adequate
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On the whole, the means in Table 3 and the curves in Figures
and 2 show the expected trends with regard to the relation between
field of major and cognitive style. At each of the three major
levels, for both men and women, analyses of variance proved signi-
ficant (p < .05 or less in each case, one-way ANOVA). To test our
hypotheses more specifically, means for pairs of major groups were
compared. The outcome of these comparisons is shown in Figures 1

and 2. Among women, Science majors were significantly more field
independent than Education majors at all three levels ca .1) in

each case, Scheffe'test). Among men, Science majors were signifi-
cantly more field independent than Education majors at the
graduate school level (n < .05), but not at the final undergraduate

level. Science majors were also significantly more field independent
than Other majors at the final undergraduate and graduate school
levels for both men and 11,omen, and at the preliminary major level

for men (n at least < .05 in each comparison).

it is interesting to note in Figures 1 and 2 that the cognitive
style differece between Science and Educatio' majors increases in
the course of academic evolution. The difference in LEFT scores
between these two major groups is much larger among graduate students
than among entrants to college. The increase seems plausibly
attributable, in part, to a tendency for students to switch majors
during their academic careers from fields which are less compatible
with their cognitive style to fields which are more compatible. '-Te

examine the switch -of -major nhenomenon in detail in a later section.

It may be recalled that we had no clear expectation about the
relationships between cognitive styles and clusters of majors within
the Other category. The data for these clusters are of some interest
for exploratory purposes, however. These data are summarized in
greater detail in Table A-1 of the appendix to this report.

It is interesting to note in these data that students with art!
music majors are the most field independent of all domains in the
Other category. Though we did not at the outset have an explicit
hypothesis predicting this outcome, it is consistent with the results

of studies reported in the literature since our study was undertaken.
Consideration of the cognitive skills likely to contribute to
effective performance in the art/music domains makes the observed
relation between field independence the favoring of these domains

a reasonable one.

J5



Table 3

Cognitive Style Data for Major Groupings: GEFT Means, Standard Deviations, and Number of

Students at Each of Three Levels of Academic Evolution

Preliminary Major
Final Major

Enrolled in

Gi.aduate School

Mean

Standard

Deviation ti Mean

Standard

Deviation ti Mean

Standard

Deviation .1

Men

Science 12.3 3.8 401 12.9
.

3.8 175 13.3 3.

Other 11.5 3.9 373 11.4 3.9 408 11.7 4.?)
1,7

Education --a 11.6 3.8 21 10.6 3.S

F
ANOVA 7.24 ** 9.00** 8.42**

.11Mi==.1

Women

Science 12.1 3.7 173 12.0 3.8 72 13.5 :.6 25

Other 11.5 3.4 409 j 11.8 3.4 347 11.5 3.1 96

Education 11.0 3.5 161 10.5 3.3 212 10.6 3.1 139

FANOVA 3.74* 16.86** 9.27**

a
Too few cases for analysis

*p < .05

**p < .01



Group
Embedded-
Figures
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Number
Correct

Figure 1

Mean GEFT Scores in Major Categories

At Three Levels of Academic Evolution

Men

Preliminary
Major

Final Graduate
Major Major

Note. -- Points .connected by single curved lines were significantly

different at at least R.K.05 by analysis of variance. Points connected

by double curved lines remained significantly different by analysis

of covariance controlling SAT-V and SAT-M.
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Group
EmbeOcled-
Figuret-;

Test,
Number
C3rrect

.14_

13

1.)

11

in

Figure 2

Mean (;FT S;core,; in Mor Categories

At Three Level:-; oF Ac:idomic Evolution

Women

1 f 1

Final Graduate
Major Major

Prelimin:try

!,:ajor

Education

Note.--Points connected by single curved lines were significantly
different at at least R<.05 by analysis of variance. Points connected
by double curved lines remained significantly different by analysis of
covariance controlling SAT-V and SAT-M.



In addition to predieL.. in conitive style
between major group,, the ry of :eld-dependence-inependence
also leads to the expeetatiul that f;,,r:-dependence-in:-;:,endence
will be related to academic choices within ma)ors, particularly in
majors we hove ,.-iesignatee -read-gauged :a that t ,mpass sub

oeci Tilt it:: to :::nclents with dif:erent eoghir:.:e styles.
Taus, in psychology, which provides a prie ,sample a broae-
gauged discipline, it was observed in one :irst-vear
students in a graduate ps-:chology program thaL enrolled in
the clinical psychology program were signiantly more field
dependent than thosc enrolled in the e::peri-aental psychology
program (Nagle, 1.967). Because student_ ,: not usually enter
subspecialties until the graduate leve,, the data have for
our students while at college do not much information on
within-major choice in relation to 7eenitive style; and the infor-
mation we -,:ere able to obtain from graduate schools, limited to
the period of graduate sch.)::: entry, most often did not yet
indicate area of subspecialiation.

Some instructive information on this issue may, however, he
obtained for undergraduates through examination of choices of
particular courses. One such analysis has been carried out on
course choices made by students in our sample who were final

psychology majors. Because the department required a very large
number of psychology courses of all its majors, within-psychology
c. - choices were too limited for us to use them in distin-
gn ,eg the subspecialties toward which different psychology
majors might be heading. interesting difference did emerge,
however, when we examined the particular science courses psychology
majors chose in fulfilling the college science requirements. This
requirement could be met either by taking the traditional specialized
science courses, such as chemistry, physics, biology, or by takin:'
"softer" overview science_ courses which integrated the sciences
withoet intensive study of any of them. Though the sample involved
is small, a trend was found in kinds of science courses elected,
consistent with expectation from field-dependence theory. As may
be seen in Table z+, fur bnth sexes, psychology majors in the most
field-independent quartile on the (";EFT more often took specialized
science courses, wliereas psychology no ors in the most field-
dependent quartile more took integrated science,courses. The
difference was statistically significant for women (x- = 7.05, p

.01) , although not for men. This finding is encouraging. 1-io-

ever, critical questions ,--)n the role of cognitive styles in
subspeci :ity choices within a varietv cf :road-gauged disciplines"
can only be answered by more extensive data on ,:raduate school

specialties.
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Table 4

Cognitive Style of Undergraduate Final Psychology Majors

Who Fulfilled Science Requirements with Integrated

or Specialized Science Courses

Men Women

Integrated Specialized Integrated Specialized
Science Science Science Science

Field-
dependent 12 12 13 2

quartile

Field-
independent 5 12 5 8

quartile

For women, 2 = 7.05, k < .01; for men, ns.



Taking the findinsl,s :rom the present study we may say that

cognitive styles have an important influence on the orientation ol

people toward various educational-vocational domains. A large

number of other studies have appeared in the literature, since our

study benan more than, nine years 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 relatively field-dependent and field-independent

people are likely to enter. In addition, they provide some evidence,.

consistent with our hypothesis, on particular vocational domains

they are likely to enter; and they provide evidence as well, again

consistent with expectations, on educational-vocational interests

(usually as expressed on interest inventories) of people with

different cognitive styles. Finally, the evidence now in the

literature on within-majors (and within-voc,tions) interest/choices

is in keeping with our hypotheses.

It is noteworthy that cognitive styles show a stronger relation

to the educational-vocational fields people actually 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 by people with different styles yielded significant results

in the expected direction. The higher relation with ,!ctual entry

than with interests seems consistent with the observation made

earlier, and which we consider further later on, that eoenitive
styles relate more strongly to final majors than to 7r2liminary

majors. Final majors correspond to actual entry i-/tc, whereas

preliminary majors see:3 closer to expressio of nterest- o fielrl.

Academic Majors as a Function of SAT Score r-de-Pont
Averages

Comparisons among the three major groups at collic!4e entrv,
college graduation, and graduate school enrollment are shown in

Table 5 for SAT-V scores, Table 6 for SAT -H, Table 7 for

grade -point averaes, and Table 8 aver!,:

As can be seen from Table 5, SAT-V scores are

majors than for majors in Science or Other fields. men, these

differences do not reach sigificance 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 major groups we are considering. For women, however, analyses

of variance do show significant differences among the major groups

at all three levels. A similar picture emerges for SAT-M scores

(Table 6). In this case, the major groups differ s:nificantly for

both men and women, with Science maiors achieving the highest, and



Table 5

SAT-V Scoro (:rot!pinv: Means, Standard Devia!lons, and

Number of !)tud,:-t
; ,f Three Levels of Academic Evolution

Preliminary M.'1,',oi

373

1,, 1

'242.5

546.6

4, ,

Tin:11

StandardSLandard

N7vintion

31.4

75.1

85.1

72.5

Enrolled in

Graduate School

Mean

Standard

Deviation N Mean

Standard

Deviation

Men

Science

Other

Education

532.5

553.6 77.4

175

408

1

559.1

554.3

537.9

78.3

72.4

75.5

94

137

35

FANOVA 15.04 **
1.02

Women

Scifmc2

Other

Education

548.1

560.9

514.5

72

30

212

623.2

577,1

523.9

81.1

75.3

77.8

25

96

139

F
ANOVA 20.60** ;1**

24.92**

aToo few cases for analvsis.

*2. < .05

* *j .C1



Men

Science

Other

Education

Table 6

SAT-M Sermi for Major Groupings.! Moans, Standard Deviations, and

Number of Students at Each of Three Levels of. Academic Evolution

Preliminary Major

Standard

pean Dovia!inn

610.1 74.1

586.9 66.7

a

FANOVA 20.75**

Women

Science

Other

Education

FANOVA

586.3 83.1

543.6 70.6

:33.8 62.2

27.54**

2Too few cases for TmllysiA.

*2. < .05

.01

Final Major Enrolled in

Graduate School

N Mean

Standard

Deviation Mean

Standard

Deviation

401 618.9 75.0 175 630.7 80.4 94

373 589.2 69.7 408 590.7 68.8 137

576.4 68.1 21 571.6 83.7 35

4--

11.63** 11.28**

173 612.9 83.5 72 626.7 90.2 25

409 553.1 71.5 347 568.7 68.4 96

161 530.1 :i6.7 212 539.1 67.4 139

36."'4** 18.09**



Table 7

High School Grade-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

Mean

Standard

Deviation Mean

Standard

Deviation N Mean

Standard

Deviation

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 3.6 136

Education __a
86.3 3.2 21 3.2 35

F
ANOVA 2.16 11.01**

Women

Science 90.7 3.2 172 91.8 3.1 71 3.0 25

Other 89.6 3.4 406 89.7 3.4 346 90.6 96

Education 88.8 3.2 160 89.4 3.0 211 90.1 3.3 139

F
ANOVA 14.79** 14.44** 3.85*

a
Too few cases for analysis

< .05

ict < .01



Table 8

College Grade-Point Averages for Major Groupings: Means, Standard Deviations, and

Number of Students at Each of Three Levels of Academic Evolution

Preliminary Major
Final Major

wall.momm.11,...linn

Enrolled in

Graduate School

!lean

Standard

Deviation Mean

Standard

Deviation Mean

Standard

Deviation N

Men

Science 2.58 0.56 399 2.86 0.43 175 3.04 0.42 94

Other 2.60 0.60 372 2.75 0.42 408 2.95 0.38 137

Education
a 2.70 0.31 21 2.79 0.37 35

F
ANOVA 0.33 4.39** 5.13**

Women

Science 2.88 0.50 171 3.04 0.43 72 3.14 0.42 25

Other 2.87 0.48 407 2.94 0.39 347 3.11 0.35 96

Eduation 2.78 0.45 161 2.90 0.33 212 2.97 0.35 139

F
ANOVA 2.34 3.52* 5.99**

a
Too few cases for analysis

*2. < .05

**2 < .01
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Education majors the lowest score. Considerin grade-point averaros,
these too are related to major choices with Education majors showin,..
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 college
entry, and that choice of graduate school field can also be estimated
at the point of college entry or graduation.

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

While the many studies reported in the literature have demon-
strated that cognitive styles are related to academic majors at
various points in academic evolution, none of them has attempted to
determine whether, in predicting major fields students are likely
to enter, cognitive style measures add any useful information
beyond the information on aptitudes, achievement and major pre-
ferences available at college entry. 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- joint averages.
Although the relationships 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 ceg-
nitive styles and academic majors may he accounted for on the
basis of aptitude alone.

To explore thi.s 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 GEF-T scores after
covariance adjustment for both SAT-M and SAT-V scores.

For men the analysis of covariance was significant at both the
final undergraduate level (2_ < .01) and at the graduate level (n
.01); for women only the final undergraduate level was significant.
To check our hypotheses on the relation of cognitive styles to major
groups, pain ise comparisons T,ere made of the GEFT means for the
various major groups, adjusted for SAT-V and SAT-.1. The results
are indicated in Figures 1 and 2. For men, the adjusted means for
the Science and Other major groups were significantly 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 any of the
maior levels for ad'-:sted Education vs. Other means. (It will be
recalled that for men there were too few male preliminary Education
majors to allow comparisons using this group of majors.) For women,
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Table

Cognitive Style Data for Major Groupings: Mean DEFT Scores and

(EFT Means Adjusted for the Effects of

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

Men

Preliminary
Major

Final
Major

Graduate
School
Major

Adj.
Mean Mean Mean

Adj.
Mean

N
Mean

Adj.
Mean

N

Science 12.3 12.1 401 12.9 12.6 175 13.3 12.9 94

Other 11.5 11.6 373 11.4 11.5 408 11.7 11.8 137

a a
Education 11.6 11.9 21 10.6 11.0 35

ANCOVA 3.58 5./9** 4.38**

Women

Science 12.1 11.5 173 12.9 12.0 72 13.5 12.5 25

Other 11.5 11.6 409 11.8 11.7 347 11.5 11.4 96

Education 11.0 11.5 161 10.5 10.9 212 10.6 11.0 139

F
ANCOVA .07 4.46** 2.24

4

a
Too few cases for analyses

* *2 < .01
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the' ditlerenees in Adjusted means brw4.n cit.nco And Fducation
:71alors And between either And Education majors At the iinal undr-
graduate level proved to he ,iigniticant.

These analyses indicate that the (;EFT Adds sirni fieantiv to
.;:\T scores in prod. tints academic majors.

(2. :-;tability And Change in Najor Field Function o: Cognitive
Style

To explore the guidance implications o! cogn, .tyles we
need answers to the :allowing questions: Knowing ets' cognitive
ityles at college entry, how well can we predict their academic
majors at later junctures? A similar question may be asked about
prediction from college graduation to graduate school. Even more
important, how much does knowledge about cognitive styles contribute
to predictions about majors, beyond what is passible with the
sources a: infution now ordinarily available?

-Fe :hi point .aked at predicticns made about academic
choices several point:, in time on the basis of cognitive

tit .-ie .u-id aptitude information available at entry to college. Another
source of information at the time of college entry is students'
preliminary choices o: fields. Obvioul-.17, preliminary choices are
highly related to subsequent academic may If one is to attempt
predictions of final undergraduate major or field of graduate
from information availed:2e at college entry, students' expressed
preliminary major prcterences must h considered a,- or of the more
important predictor -,ariables; and it one r.ht. most
accessible predictor variables. Since this variable is also related
to cognitive style, it is aPproPriate to as whether (;EFT scares radii
useful information about preliminary choices in the prediction of
subsequent academic Majors. From a prac:.eal point of view, a
'uid;,noe counselor may wish te answer this Question about a student
at the time of his entry into collegt. :f the student has selected
Sciene (for example) as his preliminary major, will kna,:ledge
about his cognitive style help to predict whether he will graduate
with a Science major, and, beyond :hat, whetner he will enroll as
a Science major in graduate school?

To answer this cuest-i-In the relationship between (TFT and sub-
sequent majors was exa-
preliminary choices w,
In effect, what is ht
keepirg maer prefer
by taking students w:
cognitiye styles tired
the influence 3f cogni_
:p 771aer thrcug:1 t.ee

-atelv for student groups whose
ience and cducaticn categories.
ese analyses is whether,

entry :etc college cons:ant
the sam., preference, do
iior fields? At issue is
eont:uulty or dis..ontineitY



,Teci:ic hvpotheis t which cognitive .;tole theory
is that a student will he more likely to continue in toe same

major lield it that field is compatible in its requirements with
his cognitive style than if it is not. Students in the Science
domain are a particularly good group to use in examining our
hypothesis because of the "narrow-gauged" character of the disci-
plines in this domain. As already discussed, without analytical
competence, the particular province of field-independent people,
it is difficult to suc:eed in the Science diciplines. Accordingly,
we may expect field - independent students who choose one of the
Science disciplines as a preliminary major to ,ontinue in Science
over time, and for field-dependent stu,Ints to move out of Science.
Our expectations arc not as clear-cut for students with preliminary
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 by in education than it is for
field-dependent students, limited in analytical skills, to get by
in mathematics and the sciences. Second, as has also been noted,
field-independent education students, particularly those preparing
to teach at a more advanced level, have the option of choosing a
subspecialty within education (as the teaching of science) com-
patible with their cognitive style. Finally, also working, overall,
against shifts out of education for the women in our study- -the
only sex for which there was a sufficient number of education majors
to allow an analysis of shifts--is the sex-role-stereotype effect
considered earlier. It seems reasonable that the same sex-stereotype
effect which served to bring so large a percentage of women in our
sample into the education domain worked against their leaving that
domain once they had entered it. Consistent with these views is
the finding that the percentage of Students, overall, who continued
in Science, after choosing it as a preliminary major, is considerably
lower (44'7' of men and L17 of women) than the percentage of students
who continued as majors in Education (77 of the woen; too few men
were preliminary Education majors to allo this comparison).1

:'nether question that arises, in considering stabilit and
ohnng.e in major fields as a function of cognitive styles, is where
dH- students go who leave fields of their own preliminary choice?
"ne possibility is that they snitt into other major rieids which
are more compatible with their cognitive styles and so continue
their academic careers in other fields. The opnortun:tv to identi:-
more comnatible may come through tnkin first-lyel colirses
other :ields in si,tisfving degree requirements. Another

nossibilitv is that they leave school ,ntirely, as a rescit of
neg.ative exneriences engendered by ...is: -.atc between cc:nitive
stYle and choice of 7.7o.:,or !ield. Arc one or th these fates
characteristic of students coz.ntive are inconr,:ent

the:r rrelim:nnry

e in the c YL-her eg eT:7.inary

tht.' ocnt nue_
it t_o 'ther sc'at ined to nu..,.

'ors,
reca::ec:. nl-e
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As a tifst step in a( iressing these ouestions, GEFT scores were
compared for three subgroups of men and women with preliminary
Science majors: students who graduated with Science degrees, stu-
dents who shitted majors and graduated with nonscience degrees; and
students who dropped out of college entirely. Table 10 presents
mean GEFT and SAT scores and mean GEFT scores after adjustment for
SAT-V and SAT-M for these subgroups. As can be seen from the table,
the subgroups differed significantly in GEC''' scores for both men and
women. The "stayers" were more field indnpendent than students who
shifted majors by the time of graduation (L < .05). Dropouts also
tended to he relatively field dependent, buy tae differences were
not significant, perhaps because of the small numbers 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. Analyses 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
different from drcpouts. The groups were not different for females.

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

The data summarized to this point indicate that field-dependent
students tend to leave the study 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 analytical skills than are the Sciences, which
because of their clear and specific requirement of such skills, we
designated narrow-gauged disciplines. Accordingly, being relatively
field dependent, those who left the Sciences inevitably moved into
areas more congruent with their cognitive styles. Inspection of the
particular major fields these relatively field-dependent students
.'ntered after abandoning an earlier choice of Science provides more
specific evidence of movement into more compatible domains. These
data are shown in Table A-2 of the annendix.

It is interesting to note here that the most field-independent
snifters of both sexes tend to enter art/music domains which, because
of the cognitive skill they involve, may be as compatible with their
cognitive styles as the science/math dornains from which they came.
In contrast, the relatively field-dependent shifters move to
economics, history, political science, verbal communications,
accounting, nhysical education, and health for men, :Ind to education,
verbal communication, sociology, speech, physical education, and

wc,men.



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 College:

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

Men

Mean

GEFT

FA
NOVA

Mean

SAT-V

FAN
OVA

Mean

SAT-M

'ANOVA
Mean

Adjusted

GEFT

F
ANCOVA

Science 13.0 541.0 620.5 12.9 153

Graduates
5.06** 3.98* 3.20* 3.85*

Nonscience 11.7 530.2 601.5 1L7 160

Graduates

Dropouts 11.9 504.6 597.1 12.1 42

Women

Science 12.9 573.4 612.3 12.2 64

Graduates

3.04* 4.74** 6.79** 0.30

Nonscience 11.4 532,5 565.9 11.8 83

Graduates

Dropouts 11.6 520.8 558.3 12.2 12

*P < .05

<
.01



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

Men

Mean

13.4

11.7

GEFT

F
ANOVA

3.29*

Mean

558.5

533.8

SAT-V

F
ANOVA

5.73**

Science Graduate

Students

Nonscience

Graduate Students

Non graduates 12.0 526.5
Students with

BA/BS

Dropouts 11.9 504.6

Women

Science Graduate 13.5 615.3
Students

Nonscience 10.7 536.9

Graduate Students

Non graduates 12.4
3.49*

543.3
4.92 **

Students with

BA/BS

Dropouts 11.6 520.8

SAT-M

Mean F
ANOVA

634.6

596.7

604.5

597.1

4.3514

Adjsuted

GEFT

Mean F
ANCOVA

12.1

1.79

81

59

176

42

628.8

580.9

580.1
2.52

12.:

10.8

20

43

82*2.
12.5 89

12.2 12
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Turning next to preliminary Education majors, Table /2 shows
mean DEFT, 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 of the relatively 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 numb-ers 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
Lnrollment among preliminary education majors (Table 13).

We also examined the issue of stability of major field choice as
a function of cognitive style 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, rather than at the time of college
entry, the level on which the preceding analyses focused. If the
student has already chosen Science as his final major field, will
knowledge about his cognitive style help predict whether he will one
day enroll as a Science major in graduate school?

To answer this question, mean and adjusted mean GEFT scores were
compared for three subgroups of students who graduated with Science
17:liors; students who subsequently enrolled in graduate Science depart-
l_nts, 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 variance showed significant differences in GEFT
scores for women, but not for men. Analyses of covariance, adjust-
ing for aptitude measures, were not significant for either sex.
Considering the nonstaver subgroups individually, those who enrolled
in nonscience graduate school departments tended to be more field
dependent than those who continued in 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
graduates who went on to graduate school, 24 remained in Science
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Table 12

Cognitive Style and SAT Data for Preliminary Education Majors Who

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

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

Women

Mean

10.6

11.8

11.7

GEFT

F
ANOVA

1.92

.

SAT- -V

Mean F
ANOVA

510.4

547.0 3.05*

500.0

.

SAT-M

Mean F
ANOVA

526.5

558.3 3.49*

519.4

Adjusted
GEFT

Mean F
ANCGVA-

N

10.7 106

11.4 1.34 29

11.9 17

Education
Graduates

Noneducation
Graduates

Dropouts

*2_ < .05

**.p. < .01
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Table 13

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: Mean GEFT, SAT-V

SAT-M, and Adjusted GEFT Scores

Women

Mean

GEFT

FANOVA

SAT -V

Mean
FANOVA

SAT -M

Mean F
ANOVA

Adjusted
GEFT

Mean F
ANCOVA

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

Non graduates 10.3 522.3 535.8 10.8 76

With BA/BS

Dropouts 11.7 500.0 519.4 11.9 17

*P < .05

**p < .01



Table 14

Cognitive Style and SAT Data for Final 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 DEFT Scores

Men

Science Graduate

Students

NOnscience

Draduate Students

iongaduate

Students with

MIES

Women

icience Graduate

itudents

ionscience

1raduate Students

longraduate

tudents with

RIBS

Mean

13.4

10.9

12.6

13.6

10.4

13.3

GEFT

F

ANOVA

2.16

3,56*

Mean

555.3

530.4

544.0

626.7

527.8

358,5

SAT-V

F

ANOVA

0.61

8.19**

Mean

633.2

600.1

607.1

632.2

573,5

609.3

SAT-11

F

ANOVA

2.51

2,11

Mean

13.2

11.2

12.2

13,0

11.3

13.4

Adjusted

GEFT

F

ANCOVA

80

1.27 8

68

24

2,79 13

31

*p < .05

**IT < ,01
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at the graduate level. Twelve others shifted into Education and one

into "business." The mean GEFT score of those who remained in

Science was 13.6 whereas the mean score of those who left Science

for Education was 10,4, (The student who left for Business had a

GEFT score of 10.0.) The quite field-dependent students who

abandoned Science for Education had clearly moved into a domain

more compatible with their cognitive style. A similar picture is

found in the corresponding data for male students. Of 88 enrolled

graduate students whose final major field in college was Science,

80 remained in Science as graduate students (mean GEFT = 13.4) and

8 others shifted out of it. Seven of these shifters went into

Education (mean GEFT = 11,0) and one into counseling psychology

(GEFT . 10), both domains more compatible with their relatively

field-dependent cognitive style than their earlier choice of Science.

Analyses of students who graduated with a degree in Education

and subsequently shifted into other graduate school fields were not

done because there were too few cases (10) in this category. Among

Education graduates, no significant difference was found in SEPT

scores between those who went on to graduate school in departments

of Education and those who left school with a bachelor's degree.

When we view together the data for GEFT, SAT-V and SAT h, we

see, first of all, that the groups of Science majors considered in

Tables 10, 11 and 14, relative to all the groups with which they

are compared, not only score high on GEFT, but they also tend to

achieve high scores on SAT-V and SAT-M. Education majors, on the

other hand, score lower on SEPT in comparison to the other groups

in Tables 13 and 14, and they also tend to score low on SAT-V and

SAT-M relative to these other groups, with the exception of drop-

outs. Dropouts, on the whole, are not particularly different on

the GEFT from the other groups except for the groups of Education

majors, in comparison to which the dropouts score higher. On both

SAT-V and SAT-M, dropouts tend to do less well than other groups;

the difference is particularly marked in the case of SAT-V.

To this point we have examined continuity in academic majors.

It is of interest to know whether stability
of choices of a more

directly vocational nature is also influenced by cognitive styles.

We have some information for a group of students, sufficiently

large to allow analyses to be done, who identified a specific

vocational goal at the time of entry into college. These are the

students who declared themselves to be premeds, he have carried

out the same analyses for the premed
students that have just been

described for the preliminary Science students in order to explore

the question of continuity of occupational
goals a, a ol

cognitie style.
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The first analysis we have done was directed at answering the
question a premed counselor 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
of courses in the Sciences domain, are counseled and assessed by
premedical advisers whose own disciplines usually fall in the ScienceE,
and are expected to have competence in the Sciences by medical
school admission committees, we hypothesized that relatively 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 medical 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 variance showed a significant difference (2 < .01) in mean GEFT
scores for "stayers" (13.1) vs. "leavers" (10.9) from premed
choice to medical school application. Significant (2 < .01)
analyses of variance were also found comparing "stayers" (13.7)
with "leavers" (11.2) from the premed-choice time to actual medical
school enrollment. Moreover, in both instances, analyses of
covariance, adjusting for aptitude measures, were also significant

< .01), indicating that cognitive style made a contribution,
beyond the contribution made by aptitude measures, in predicting
both which premeds at college entry were likely to apply to medical
school at graduation and which were likely actually 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 styles can add
to the counselor's ability to foretell two critical events in the
students' career development: whether they will apply to medical
school and whether they will one day actually become medical students.

The second question we addressed for students heading toward
the vocation of medicine is the ;practical one that arises for
the premed counselor at a later point in the advisory process, when

1
In composing quartiles, GET' scores for all students who

took that test were used.

2
There were too few wen premeds to allow analyses.
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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.
Quartile at College Entry Applied Enrolled Applied Enrolled

Q1 (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 66% 45%
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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 frequency of medical
school enrollment, as a function of students' cognitive styles, of
all men who applie-' to medical school.' The data show that pro-
portionately more field- independent than field-dependent medical
school applicants are likely to become medical school students.
The difference in mean GEFT scores of "stayers" (13.6) vs. "leavers"
(12.4) did not quite reach significance, however (n < .06, one-way
analysis of variance) .

The data on continuity in major field we have examined suggest
that information about students' cognitive styles at the time of
college entry may contribute to predictionE the time of college
entry about these students' actual majo r:e:- ;It the time of
college graduation and at entry to p ,-7-:duct, iucation. Since
the analyses on this issue were done w studer.:s who all had
similar initial major preferences, they :n c="ect controlling
for initial preference, we may say that cun:-._ve styles can add
useful information to the prediction of final college major and
major at postgraduate enrollment beyond what the student can tell
us in his preliminary choice. Moreover, the contribution of
cognitive styles remained significant for most of these analyses
after the contribution of aptitude measures was removed as well.

Finally, cognitive styles were found not to contribute particu-
larly, beyond information currently used, to predicting at he time
students made their final major choices whether they will eventually
enroll in graduate school. This outcome may signify that cognitive
styles make their main contribution to prediction of major fields at
the time of college entry. In considering such a conclusion, it is
necessary to recognize that enrollment or nonenrollment in Science,
after choosing Science at an earlier point, may be the product of
many factors, making the fact of graduate enrollment in Scierce a
rather complex prediction criterion. NonenroIlment may be tie
result of the student choosing to continue his graduate studies in
another field than Science but more often it is the reFult of
leaving the educational system with only a baccalaureate. (Fifty-
five percent of the students who earned a degree at our college did
not go on to graduate school.) It seems clear that C;EFT scores are

mince not all applicants were preneds on entry to college
the N for applicants here is larger than in Ta}'le 15.
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Table 16

Application and Enrollment in Medical School, as a

Function of Cognitive Style, of Students

Who Were Premeds at College Graduation (Men)

GEFT
Quartile

Tot-1 No. Applied
to Medical School No. Enrolled % Enrolled

Q1 (most tield-
dependent) 13 4 31%

Q2 22 12 55%

Q3 31 21 68%

04 (most field-
independent) 39 24 62%

ti



unrelated to this criterion. The decisic.c., not to go on to ,,,raduate
school may rather reflect the influence of many different ,rinds of
motivational factors.1 It is not surprising to find, therefore,
that field-dependence measures do not predict whether the student
will continue with his education. Given that the student goes on
to graduate, school, however, shifts in major out of Science annear
to be more frequent among fief?- dependent students.

D. Cognitive Styles and Achievement in Specific of Study

';e have seen that field-dependent people tr'nd to move out of
Science majors, and there may be some tendency although not
significant in our sample) for field-independent people to move
out of Education majors. These findings are consistent with our
hypothesis that students may abandon fields which are incompatible
with their cognitive styles. Clearly one reason that students may
leave a -ajor field is because their academic performance is less
than satsfactory.2 As noted earlier, there is litt3e relationship,
if anv, between the field-dependence-independence dimension and
overall academic achievement. It seems reasonable to suppose, how-
ever, that GEFT scores may be related to achievement in particular
fields of study. Specifically, we hypothesized that field-independent
students would achieve higher grade-point averages in Science courses,
and field-dependent students would do benter in Education courses.

We tested these hypotheses in several ways. First, among college
graduates, grade-point averages were computed for all courses taken
in their major field of study. We expected that GEFT scores would be
positively related to major grades for Science majors, and ne'7,atieely
related tc major grades for Education majors. These hypotheses 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 styles and
achievement, as reflected in MGPAs, is not clear, but there are
several possibilities that merit consideration. First, it may be
that cognitive styles are related to academic interests rather than

in the case of our particular student population, one of these
motivational factors, already mentioned, may have been a reaction
against the "system" in a period of intense student protest, which
was especially pronounced at our college.

Reasons for shifting majors were explored in the interviews
with the selected group of students. Student respnnses were usually
too general and the N of shif`e-s too small to he informative on the
question, however.
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academic achievement. However, it does not seem reasonable to
suppose, as such a conclusion would imply, that interest and achieve-
ment are unrelated. Second, in the analyses we have done, final

majors were used as a basis for classifying students into major
groups; students who shifted to other major 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 likely to have been

found. To explore this possibility, 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.

Correlations with math-science grades are all positive indicating
that field-independent students tend to receive higher grades than

do field-dependent students. The correlations are usually not nigh,

but most are significant. The results are less clear for Education

courses. For women, the correlations are in the expected -irection,

but low and insignificant. For men, however, the relationships ere

more variable.

Table l also shows correlations between grades and SAT scores,

and between grades and GEFT scores after partialling out the SAT
variables. The effect of controlling for SAT scores is to reduce

most of these correlations to insignificance, indicating that the
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, 2 < .05), and just misses significance
for men (r = .11, B < .06). Several of the partial correlations
with Education grades also become- significantly negative. These

findings are consistent with our hypothesis, although the relation-
ships are probably 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 of 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 introductory math
courses, however, the subdivision of students ino preliminary
math and nonmath majors had a dramatic effect. For male math
majors,1 the raw and partial co%relations between GEFT and intro-
ductory course grades were relatively large and significant. For

::ath 3.2,the raw correlation was .31 (b < .M1) and t:Ie partial

correlation was .33 (2 < .011. For Math 4.1,the raw correlation9
was .50 (p < .05) and the partial correlation was .56 (n < .05).-

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

The complete set of c:rrelations is presented in Table A-5

of the appendix to this report.
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Biology
1.0

Chemistry
1.0

Mathematics
1.1

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 Che: ny. An enriched introduction to
chemical r- ions and their interpretation, using
various con pts about the particulate nature of
matter. Prlarily for science majors, particularly
those planning to take elective courses in chemistry.

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

3.2 Analytic Geometry and Calculus. The first pat of
a three-semester integrated course ln the elemt
of coordinate geometry, differential and integral
calculus, with applications. Emphasis in this part
will be on cagebraic furr_:tions of a single variable.

4.1 Analytic Geometry and Calculus. The first part of
a two-semester integrated course in the elements
of coordinate geometry, differential and integral
calculus, with applications. Emphasis in this part
will be on algebraic functions of a single variable.

P.lysics
1.0

Science
1.0

Education
27.1

General Physics. Introductory course in mechanics,
heat, and sound, primarily for students interested
in the biological sciences, 77.e.licine and dentistry.

Science in the Modern. World. A 7.:ries of integrated
courses in the physical -and bilogizal sciences,
stressing fundamental concepts and the methods,
growth, and usef.ulness of scier... F r students
whose major is t in science.

Child Develcr-.-- end th-_-! Educative Process. For
students in tary education. Study of the
individual from birth to adulthood, with majcr
emphasis on the years precedin:; adolesrP.nce. Bio-
logical and social influences on the aevelopment of
pnvstcal, emotional, intellectual, personair,:,



Education
28.0
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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, E-,aluation 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 of school and
community programs in fields related to courc-
study.

30.3 Education in Modern Society. Study of educational
processes in relation to contemporary society.
Cultural forces and institutions helping to shape
education, and some resulting issues and problems.
The school as an institution of education, its
guiding theories and boic practices. Role of the
teacher. Pertinent r- rences to education in
other countries.

35.0 The School Curriculum. Rationale, analysis, and
evaluation of the American School curriculum. The
program of study on 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 children,
and meeting special problems in urban education.
:acildties and resources of educational signifi-
cance in the school and :Ile community.
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Table 18

Correlations between GEFT and SAT Variables and

Introductory Science and Education Course Grades

Men

Partial

Women

Partial
GEFT SAT-V SAT-M GEFT GEFT SAT-V SAT-M GEFT

Course N r r r r N r r r r

Bio1.1.0 292 .12* .37** .23** .07 135 .17* .42** .30** .02

Chem.1.0 365 .16** .30** .46** .05 84 .26** .28** .63** .02

Math 1.1 25 .C5 -.06 .23** -.01 469 .07 .07 .29** -.05

Math 3.2 399 .10* .22** .24** .04 214 .09 .13* .38** -.07

Math 4.1 100 .18* .33** .39** .10 33 .25 .33* .73** -.06

Phys. 1.0 196 .14* .17** .13* .11 38 .38** .27* .22 .31*

Sci. 1.0 295 .12* .17** .35** .04 533 .12** .18** .38*,.- -.04

Educ. 27.1 28 .32* .19 .09 .31 256 -.G3 .09 -.19** -.02

Educ. 28.0 186 -.05 .03 .0 -.06 418 -.02 .13' .14** -.09*

Educ. 30.3 344 -.02 .14** .04 -.03 542 -.07 .09* -.08* -.06

Educ. 35.0 200 .12* .14* .06 .11 420 -.06 .15** -.03 -.CS

*p <

**p <

.05
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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 relationships between GEFT scores and grades

achieved in introductory psychology 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 pathways

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 particularly interested, therefore, in looking at grades in two
introductory courses taught at our collec----!, ona 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 the table, the correlations between GEFT scores and
grades are low, but almost invariably negative for both courses.
These data disconfirm our hypotheses, 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 more impersonal,
abstract subject matter of some experimental subspecialities in which
we expect field-independent students might excel is not emph, ,:zed

in the introductory work in either course.

Another set of analyses we did 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 high schools' and for
high school courses taken in natural sciences, in math, in social
studies and in verbal communications. In addition, Regents exams
were available for most of the students. here again mean scores
were compiled separately for all natural sciences, for math and
for social studies Regent =. Correlations with these achievement
measures are shown in Table A-6 o' the appendix.

The relatively small group of students who attended private
high schools was not included since these schools were very hetero-
geneous with regard to c,-irse offerins, requirements and gradin2,
ctpridards.
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Table 19

Correlations between GEFT and SAT Variables and

Introductory Course Grades in Psychology

Course

All Students
Basic Psychological
Processes

Men
Women

Individual and
Social Processes

Men
Women

Preliminary
Psych Majors
Basic Psychological
Processes

Men
Women

Individual and
Social Processes

Men
Women

Preliminary
Nonpsych Majors
Basic Psychological
Processes

Mtfn

Women

Individual and
Social Processes

Men
Women

*7) < .05

Partial
GEFT SAT-V SAT-M GEFT

278 -.01 .25** .14** -.05
194 .04 .32** .26** -.11

529 .02 .26** .13** -.02
530 .02 .29** .18** -.08*

27 -.41* .42* .55** -.48*
34 -.11 .33* .22 -.20

28 .08 .55** -.03 .10
47 -.01 -.28* .29* -.09

251 .02 .25** 95 ** -.02
160 .06 .19;r*. .27 ** -.10

501 .01 .13* .14** -.03
483 .02 .30** .17** -.07*
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The correlations between GEFT scores and m:th and science
achievement measures were generally positive, and most 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 section of the SAT. When SAT scores were
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 GEFT scores and measures of high school
achievement in social st-.dies and in verbal communication are
similar to the_ correlations with college education grades reported
earlier. In general, these correlations are low, but most are
negative, and a few significantly so, particularly after SATs are
partialled out, indicating that field-dependent students tend to
do better in these areas.1

As another approach to achievement in relation to cognitive
style, it seems reasonable to consider students' acceptance or re-
jection into advanced programs compatible. with their cognitive
styles as an achievement indicator. Acceptance in effect signifies
a judgment that the student is suited to the field of endeavor into
which he is accepted and that he is likely to benefit from advanced
training in that field; rejection signifies a contrary judgment.
Following this rationale, we had planned to look at acceptance vs.
rejection into different graduate school specialties of students
who had applied to these programs. Unfortunately, the mode of
record keeping r most of the colleges 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 actually enroll in the school. Accordingly,
the acceptance-rejection analysis is not practical in our data,
though clearly important.

It has, however, been possible to peiform the acceptance-
reection analysis with a subgroup of our students--those who applied
to medical school. Because of the 'central record keeping on all
meLical school applicants at the Association of American Medical
Colleges, it was possible to obtain, in quite complete fashion, the
data we needed for an acceptance-rejection analysis for this group.
Premedical students in our sample were markedly field independent
and, particularly because of the demands of their basic science
years, medical schools stress analytical competence in their
admi.ssions procedures. Since medical school advisory committee
selectidn judgments take into account omnibus aptitude-achievement
criteria, it seems reasonable to hypothesize that relatively

The number of school courses taben in these ,'aribus areas
shows a similar nattrn of relationships with t;FFT scores (lale
of the appendix)



56

field-independent applicants are more likely to be accepted into
medical school than relatively field-dependent ones. This hypothesis
seems plausible despite the restriction in range of (EFT scores
among medical school applicants, resulting from the previously
described failure of more field-dependent premedical students to
apply to medical school as seniors. An unpublished study we ner-
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 significantly more
field independent than the rejected applicants, In 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 appli-
cants from the present study are given in Table 20, which shows the
frequency of accepted and rejected applicants, according to GFFT
quartiles.' The students accepted into medical school had a higher
mean DEFT (13.2) than the rejected students (11.7), but the
difference is not significant. The absence of a significant
difference in the present study, in contrast to the significant
outcome of the ,earlier study, may 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 study and students from a
single medical school but from a large number of different colleges
in the earlier stud-,. In this connection it may be noted that,
alrhough we do not have comparison figures, the overall acceptance
rate for our school applicants appears rather high (79n.

several .clies reported in the literature have found rela-
tions between style and achievement in particular
vocations consi. ent with expectations from cognitive style theory.
In one study (MacKinnon, 1962) practicing architects chosen as
outstandingly creative by their peer group were found to be markedly
field independent. Architecture is also one of the fields favored by
field-independent students in the academic setting. In view of the

1T
he number of applicants in Table 20 is lows- than in Table 16

since in Table 20 only those applicants are considered who had com-
pleted the application process and who were known to have been
accepted or rejected by the medical school(s) to which they had
applied.
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Table 20

Acceptance and Rejection by Medical School, as a

Function of Cognitive Style, for Students

Applying to Medical Schools (Men)

GEFT
Quartile

Total
No. Applied

No.
Accepted

No.
Rejected Accepted Rejected

Ql (most fi(!ld-
dependent) 10 7 3 70% 30%

Q2 18 15 3 83% 17%

Q3 25 21 4 84% 16%

Q4 (most field-
independent) 29 25 4 86% 14%
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importance c,f 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 field independent. In
another study on the relation between vocational achievement and cog-
nitive styles (Quinlan & Blatt, 1972), student nurses rated as doing
well in psychiatry were relatively field dependent, whereas student
nurses rated highly in surgery were relatively field independent.;
the difference in mean scores in the test of field-dependence-
independence used was significant. In view of the emphasis on inter-
personal relations and lack of emphasis on analytical skills in
psychiatric nursing, and the impersonal orientation characteristic
of surgical nursing as commonly practiced, with probably more
emphasis on analytical competence (as in quickly disembedding the
apropriate instrument from a tray of instruments during a rapidly-

sting 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 Quinlan-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 directly. 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 performance in
a field may provide more effective outcome criteria than teachers'
grades against which to assess the predictive value of cognitive
styles.

IV. Conclusions

The result; of this study are generally consistent with cogni-
tive style theory. The data show that, in keerling 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 style, field-independent students tend to choose these
analytical, abstract, and impersonal domains. Moreover, they tend
to co better in math-science, as evidenced by such diverse achievement
measures as SAT-M scores, Regents exams, and course grades.
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In contrast, field-dependent students tend to be found in
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 sense 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 ability would also achieve
more. It is dramatic, therefore, to find just the opposite re-
sult for several achievement measures in education, social studies
and psychology. 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 body 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 data are important,
the GRE Board may be more interested in practical considerations.
From a theoretical perspective we may be satisfied with the finding
that field-dependent and field-independent students choose domains
that- are compatible with their cognitive styles as hypothesized.
A simple confirmation of these hypotheses is not sufficient to
warrant the use of cognitive style measures for purposes of academic
guidance, however. Useful measures of academic preference (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 is valid,
GEFT scores contribute useful additional information in the attempt
to predict subsequent academic events. When does the complex pro-
cess of self-selection and institutional selection that lea=ds to
greater compatibility between cognitive styles and choice of fields
reach completion? If it continues through the undergraduate and
postgraduate years, then information about his/her cognitive style
may be useful to the college student at points of academic choice.
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We have addressed these practical questions in the analyses of
stability and shift in choice of major. The evidence on this point
indicates that cognitive-style information collected at college entry
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 initially 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 cogpifive style can be used at this time to practical
advantage in ti,t guidance process; nor was the study designed to pro-
vide an answer to the practicality question. Feasibility questions
have yet to be answered, and, in addition, there are many unresolved
details in the theoretical and empirical analyses of major fields
from the point of view of their cognitive-style compatibility. On
the basis of the data from this study we would suggest, however,
that a cognitive-style approach has sore potential applications to
academic guidance at the undergraduate and postgraduate levels, and
that, accordingly, 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 n"-Isters in the

Other Categories Chosen by More Than Fire Students:

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

Preliminary
Majors

GEFT

Men

SAT-M N GEFT

Women

SAT-M NSAT- -V SAT-V

Economics
Political Sci. 10.8 553.0 583.5 111 11.5 557.6 525.4 36
His

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 10.0 537.5 510.3 15

Speech 12.1 592.7 569.3 12.7 56.0 546.6 16

Art/Music 13.8 590.5 580.5 8 14.1 566.8 568.7 22

Phys Ed/Health 10.6 520.1, 584.6 8 11.6 527.2 542.0 14



Table A-1 (continued)
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Final
Major

Economics

GEFT

Men

SAT-M N GEFT

Women

NSAT-V SAT -V SAT -M

History IC.8 541.5 583.1 118 11.5 577.0 564.3 41

Political Sci.

Verbal

Communications 11.5 559.1 584.8 55 11.1 574.7 543.7 126

Azcounting 10.8 528.2 601.8 53 12.0 559.3 598.3 6

Psychology 11.4 560.6 596.2 71 11.9 567.1 574.3 48

Sociology 11.8 527.8 594.0 25 10.8 531.1 535.1 38

Speech 11.9 573.1 591.3 31 10.8 578.4 543.9 21

Art/Music 14.6 558.8 578.7 16 13.4 563.9 57).5 30

Phys Ed/Health 11.6 498.6 570.3 21 12.2 536.4 524.6 11

Graduate

School

Department

Economics

History
olitical Sci.

11.1. 569.0 582.1 19 12.0 591.2 599.2 10

Verbal

Communications 12.4' 576.3 593.1 29 11.2 583.3 562.5 42

Psychology 08.9 547.8 588.5 6 3

Speech 4 10.9 537.2 548.9 13

Art/Music 15.3 515.2 582.8 6 2

Phys Ed/Health 11. 502.5 557.4 10 4

Business 10.2 511.6 586.9 15 3

Law 12.0 571.7 606.0 28 5



Table A-2

Cognitive Style and SAT Data on Students Who Shifted Out

of Science into Nonscience Majors (Preltninary to Final Major):

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

Men Women

N GEFT SAT-V SAT-M N GEFT SAT-V SAT-M
Final

Major.

Education 7 13.3 504.1 630.7 27 10.5 485.3 554.15

Econ/History/ 34 10.9 516.3 592.6 8 12.5 582.0 601.3
Poli Sci

Verbal 20 11.6 516.2 577.8 10 10.3 552.3 538.3
Communication

Accounting 25 10.0 506.5 601.8 0 -

Psychology 37 12.1 560.9 610.8 13 12.5 589.0 607.7

Sociology ) 12.4 532.4 617.8 10 10.5 528.4 565.2

Speech 11 14.1 588.1 611.2 2 1(.5 540.0 565.0

Art/Music 3 15.3 477.7 602.0 6 15.0 535.2 563.5

Phys Ed/Health 7 11.4 494.9 573.4 3 10 3 503.7 500.0

Others 6 11.5 559.2 641.8 3, 12.0 563.7 561.3



Table A-3

Cognitive Style and qAT Data on Students Who Shifted Out of

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

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

Men

N GEFT SAT-V SAT-M
Final
Major

Science 0

Econ/History/
Poll Sci 1 10.0 641.0 636.0

Verbal
Communication 0 - -

Psychology 1 6.0 621.0 496.0

Sociology 1 9.0 456.0 584.0

Speech 0

Art /Music 0

Others 0

67

Women

N GEFT SAT SAT -M

2 14.5 64-.1") 561.0

1 6.0 662.0 478.0

7 12.9 52.6 548.4

4 7.5 523.3 566.3

9 13.0 508.7 549.3

3 9.7 598.0 567.3

2 14.5 586.5 640.5

1 12.0 484.0 561.0
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Table

Correlations between GEFT and SAT -ariahles and

Grades in Course Work within -1-! al Major Field

Science
Majors

iv GEFT SAT-V SAT-M
Partial
GEFT

Men 155 .07 .28** .37** -.05
Women 67 .19 .29* .30* .03

Education
Majors

Men 21 .04 -.14 -.00 .07
Women 209 -.07 .18* -.13 -.21*



Course

A/1
Students

Table A-5

Correlations between GEFT and SAT Variables and

Introductory Course Grades in Mathemat_cs

Men Women

Partial
N GEFT SAT -V SAT-M GEFT

Math 1.1 255 .05 -.06 .23** -.01
Math 3.2 399 .10* .22** .24** .04

Math 4.1 100 .18* .33** .39** .10

Preliminary
Math Majors

Math 1.1 4

Math 3.2 50 .31** .11 -.11 .33 **

Math 4.1 15 .50* .16 -.27 .56*

Preliminary
Non Math
Majors

Math 1.1 251 .04 -.04 .23** -.01
Math 3.2 349 .07 .23 ** .28** -.00
Math 4.1 85 .14 .36** .46** .03

69

Partial
N GEFT SAT-V SAT-M GEFT

469 .07 .06 .29** -.05
214 .09 .13* .38** -.07
33 .25 .33* .73** -.06

3
69 .29** .31** .49** .05
23 .28 .38* .77** -.18

466 .06 .05 .30** -.04
145 -.01 .10 .29** -.12
1G .06 .17 .56* -.17

*2_
.05

**-P < .01
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Table A-16

Correlations between GEFT and S.ta Variables and

High School Achievement Measures

(Public

Men

School)

Par-
tial

Women
Par-
teal

Area N GEFT SAT-V SAT-M GEFT N GEFT SAT-V SAT-M GEFT

Course GPA

Science 522 .09* .18** .16** .04, ,41 -.01 .17** .14** -.08

Math 522 .17** .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** .08 -.13*
Communication

Regents

Science 519 .15** .36** .34** .05 438 .12* .40** .29** -.02

Math 521 .11* .10* .33** .02 440 .11* .10* .36** -.01

Social 11 .32 .53 .19 .30 13 .02 .17 .39 -.14
Studies

Verbal 470 -.00 .34** .14** -.06 421 .04 .28** .15** -.04
Communication

*p <

**2 <

.05

.01



Table A-7 71

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

Men

N of math
courses

N of nat.
science courses

N of social
studies courses

N of verbal
communication
courses

Women

N of math
courses

N of nat.
science courses

N of social
studies courses

N of verbal
communication
courses

GEFT

Partial
SAT-V SAT-M GEFT

r N r N r N r N

.13* 522 -.05 522 .30** 522 .06 522

.10* 522 .16* 522 .19** 522 .04 522

-.15* 522 .12* 522 -.08 522 -.14* 522

-.13* 522 .01 522 -.16* 522 -.09* 522

.09 441 -.01 441 .28** 441 .02 441

.19* 441 .11 441 .23** 441 .12* 441

-.06 441 .07 441 -.01 441 -.08 441

-.10 441 .08 441 -.05 441 -.10 441

* 4- 05p

p < .01



Table A- 8

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

High Verbal

FT FD

Men

Low Verbal

FI FD

Midrange

Verbal

FI/D

High Verbal

FI FD

Women

FD

Midrange

Verbal

FI/D

Low Verbal

FI

LEFT 17.0 6.9 16.4 7.0 11.5 16.8 7.7 16.7 7.1 11,4
(64) (47) (50) (62) (45) (58) (47) (22) (67) (36)

SAT V 648.4 635.3 453.6 453.7 53(3.9 672.6 636.7 454.8 448,3 542.3
(64) (47) (50) (62) (45) (58) (47) (22) (67) (36)

SAT M 641.5 598.0 595.0 556.0 607.2 623.9 533.3 543.2 502.2 558.3
(64) (47) (50) (62) (45) (58) (47) (22) (67) (36)

GRE V 629.3 685.0 528.3 526.0 564.6 699.1 612.1 505.0 488.3 570.0
(14) (6.0) (6) (5) (11) (11) (14) (2) (6) (7)

GRE M 660.0 575.0 621.7 582.0 577.3 605.5 491.4 515.0 436.7 582.9
(14) (6) (6) (5) (11) (11) (14) (2) (6) (7)

High School GPA 89.1 88.1 87.0 88.0 87.5 90.8 90.5 88.7 89,3 $8.9
(64) (47) (50) (62) (45) (58) (46) (21) (67) (36)

College CPA 3.0 2.8 2.6 2.6 2.8 3.2 3.1 2.8 2.8 3.0
(56) (37) (34) (48) (34) (48) (43) (16) (54) (31)

Academic Progress (Percent)

Scholastic Difficulty 4.7% 10.6% 16.0% 12.9% 1:.1% 5.2% 2.1% 9.1% 6.0% 2.8%

Preliminary Major

Science 43.8% 27.7% 62.0% 58.1% 51.1% 36.2% 17.0% 13.6% 29.9% 38.9%

Other 56.3% 66.0% 36.0% 40.3% 48.9% 50.0% 63.8% 45.5% 32.8% 47.2%

Education 0.0% 2.1% 0.0% 1.6% 0.0% 10.3% 19.1% 40.9% 32.8% 13.9%



Table A-8 (continued)

Final Major

(if graduated)

Science

Other

Education

High Verbal

FI

31.6% 2.6%

66.7% 92.37

0.0% 2.6%

Men

Low Verbal

F1 FD

36.8% 23.5%

60.51 70.6%

2.6% 5.9%

Midrange

Verbal

FI/D

32.4%

61.81

2.9%

High Verbal

FI FD

2.0% 9.37

62.7 6c,5%,

10. :7.9%

Women

Midrange

Verbal

FI/D

76.1%

61.3%

19.4%

Low Verbal

Fl FD

0.0% 9.370

75.0% 27.8%

25.0% 61.1%

Graduated with

Bachelor's Degree 89.1% 83.0% 76.0% 82.3% 75.6% Th4% 72.7% 80.6% 86.1%

Applied to Graduate School 67.2% 38.3% 42.0% 43.57 62.2% :3.7 66.0% 27.37 56.7% 69.47

Enrolled in Graduate

School .6.9% 25.5% 26.0% 32.3% 46.7% 27.6% 42.6% 22.7% 36.8% 52.8%

Graduate Major

Science 40.07 0.0% 23.0% 15.0% 47.6% 5.0% 0.0% 3.8% 15.8%

Other 46.7% 83.3% 61.5% 50.07 42.9% 50.01 30.0% 40.0Z 23.1% 31.6%

Education 13.3% 8.37 7.7% 35.0% 9.5% 12.5% 66.7% 60.0% 65.4% 42.1%

Shift in Major

Preliminary to Final

Selection 19.3% 41.0% 31.6% 41.2% 38.2% 34 7 27.9% 31,3% 40.7% 32.32

Shift in Major

Preliminary to Graduate

Selection 13.3% 66.6% 53.8% 60.0% 33.3% 31.3% 50.0% 40.0% 61.5%
11 r,/

.,+;.

Professional Development

Premedical Student 17.2% 21.3% 30.0% 24.2% 24.4% 3.47 0.0% 0.0% 3.0% 8.3%

Enrolled in Medical School 12.5% 0.0% 4.0% 1.6% 13.3% 3,4% 0.0% 0.0% 0.0% 2.8%,



Shifted out of Medicine

from Premedical Selecti7.

to Enrollment in Medica_

School

''Table A-8 (continued)

Men .!omen

Midrange Midrange

High Verbal Low Verbal Verbal High Verbal Low Verbal Verbal

Fl FD c1 FD FI/D FI FD Fl FD FI/1;

54.K 100.0% 83.7% 93.3% 72.7:

Certification to Teach

in Public Schools :0.6% '?.0' 24,2% 8.9%,

50.0% 100.0% 67.7'/:

27.6% 48.8% 31.8% 64.2% 38.9;
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Table A-9

9 or more math or science courses in high

GEFT

Sex Group Mean

school

SD

StudeLI swith

Level

Preliminary Males: Science 12.8 3.8 151

Major Nonscience 12.5 4.0 54

Females: Science 13.1 3.6 40

Nonscience 11.9 3.3 33

!

Final Major Males: Science i12.9 3.7 88

Nonscience ! 12.6 3.9 119

Dropouts 111.6 3.6 9

Females: Science ;14.1 3.4 24

Nonscience 1 11.F, 3.3 47

Dropouts ;11.0 2

Grad. Major Males: Graduate Szieuce 13.3 3.1 55

Graduate Nonscience 12.! 4.0 54

BA/BS Only 12.3 3.9 79

Dropouts 11.6 3.6 9

Females: Graduate Science 15.8 4.2 8

Graduate Nonscience 11.9 3.1 24

BA/BS Only 12.1 2.8 24

Dropouts
I

11.0 2



77

Appendix B

Academic 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 Lhe requited number of courses in

these areas and took more than one course per semester in

mathematics, more 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 school level, where the Phenomenon of majors

does not exist, may be taken_as roughly indicate of the kind

of interest usually expressed in choice of major at later levels.

Within this group selected for apparent ir,:_erest in the math/

science domain, we cor-)ared the GEFT scores of those who s'117

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 various

subgroups in the analysis, at the preliminary, final, and graduate

major levels, are shown in Table A-9. Analysis of variance proved

to be significant for women at both the final major and graduate

school levels. When analysis of covariance was u.2d to eli7,nate

the effect of SAT-V and SAT-M, none of the differences was signi-

ficant, suggesting that the preselection process, along with the

statistical removal of the effect of the SAT's, eliminated t '-.at

part of the variance in selection of science which was predictable

by the GEFT
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ApTendix C

The effect upon various aspects of collei-;e ev7,-
lution c)f a marked discrepanc in level of
functioning in the field- --ce-independence
and verbal-comprehension domains and the sour-_,s
of these cognitive splits during development
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On the one hand, with the great weight usually assigned

to verbal-comprehension abilft, 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 the other hand, students with a discrepancy in favor of

analytical 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 migit not function well academically, as reflected

both in lo-7 achievement 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. i.,..,r comparison with these groups,

we also identified groups of men and 'omen who were high in

verbal ability anc field independent, groups low in verbal

ability and fiel.=_ dependent and groups intermediate on both

dimensions.

As may be seen in the data summarized in Table A-8 no

differences were found between the discrepant and nondiscrepant

groups.

Interviews were conducted with groups of male and

female sudents who were field dependent and high in verbal

zi,Ality and, for comparison, groups w-.7.o 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 analyses made of these interviews.
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C

Appendix D

The role of field-dependent and field-independent
cognitive styles in the ver'al functioning of
students who app,,ar----no different in standard
tests of verbal functioning
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Three types of verbal media were used in investigating this

issue: verbal tests, grout administere" and of the short-answer

or objective type; written verbal productions; and spoken verbal

productions, both monologues and communicat::,-ms to another person

in the course of an interaction. These various verbal samples

were obtained from the selected group of 100 male and female

students who were in the top quartile of the SAT-V and whom we

tested during their four years in college.

The 'pottery of verbal tests we used was designed to test

hypothesis that competence at disembedding in the stimulus-

con:igurational domain (as, for example, in the embedded-figures

test) is associated with competence at disembedding 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 were devised for this study. Also included in the battery

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 efsembedding,

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 opera_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 of the

SAT-V, the range in verbal ability was restricted but this

selection procedure did not adequately control for verbal ability.

Accordingly, the same battery of verbal tests was given to

another group of 291 college students, both men and women, unse-

lected with regard to verbal ability. For this independent

sample, verbal ability (as measured by a vocabulary test) was

partialled out in examining the relation between field-dependence-

independence and scores fzom tests of the verbal battery.
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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 consistently (for

example, DershJwitz, 1966; P,2mherton, 1952; Rosen, 1963). In

keeping with expectations, verbal tests which did not involve

disembedding for the most part showed little relation to the

cognitive style tests.

Since 1967, when our study was _lesigned and begu7, 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-linguis7ic functioning. The most comprehensive of these

studies has been conducted by Messick and French (1975). Iii

that study, discrete first - order:- factc-zs emerged for flexibility

of 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 used

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 study used a test

battery far more comprehensive than ours (including marker tests

for more dimensions than were represented in our battery), and

had 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 startirtg 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 another demonstration that the field-dependence-

independence cognitiv- style domain is separate from the verbal

domain.
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The written productions used to compare verbal- 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 sz,..:ken

productions included 5-minut monologues a topic selected 'D.),

the subject as personal and _mportant. They also included the

subject's contribution to a ealogue with another person, directed

at resolving a conflict about an issue on which subject a-id

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 syntactic 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 2-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-depenent 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 floor-taking

interruption would be more fr:quent for the field-independent than

the field-dependent partner in the interaction. Four types of

floor-taking interruption expressions were 'dentified and used

in comparing field-dependent and field-independent speakers:

close to simultane :us repetition of the aartner's speech: a



conti. '7 or back-channel response (such as "but" or "well'').

or a dom. ation of these followed by a new sentence; a continuer

alone or followed by a string of continuers uttered noninterrup-

tively; an interfering new sentence introduced dire-tly without a

continuer; laughter.

Another analysis had a similar intent to the one which

guided the study of interruptions. on the nremise that field-

dependent subjects 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 dialcle field-

dependent subjects would more often use "free-pass" -Lype of

turn-taking device--that is, a brief utt7ance which Thts 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 than was carried out, free passes were defined

as one or more sets of words or phrases which were uttered non-

interruptively and which composed the su:ect's entire _tterance

(for example, "yeah," "mmhm," "well").

Still another analysis, Which again used the dialogues,

exa7ned the hypothesis that field-independent people, because

o their greater sense of separate identity, might have a greater

tendency to slf-monitor or judge the adequacy of their own en-

codi7z: of messages than field-dependent subjects. This tendency

may manifest itself in a greater frcency of sp, ch modficaticns,

that i-, c.lalifications or self-corrections. Five types of

speech modification formed the basis of tile analysis that was

carried out: sentence fragments or false stars; w(ro, clause

or phrase reformulations with an introductory word or phrase,

such as "that is"; clause or phrase reformulations withLut

introductory word or phrase; indei:-end'2nt clause inserted in a

sentence--for example, "I guess"; self-imitation or repetiti-n.

None of these or other analyses we carried out showed ripe

expected difference betvaen fief;- dependent and field-independent
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subjects. In viewing this negative outcome, there is a

possibility that should oe considered: It may be that the

differences in verbal-linguistic functioning we looked for are

evident during the growth years, in the period of development

of verbal-linguistic skills, but that whatever differences m;iv

exist in the rate of development of these skills as a function

of cognitive style have been leveled cwt by adulthood. This

may 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 luartile of the verbal

SAT.
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Appendix E

Bibliography of Studies on Relation Between Field-DependE-nce-

Independenct_ and Career Differentiation

This listing covers the literature on field-dependence-
independence and educational-vocational interests, choices and
achievement. The references were selected from three recent
bibliographies on field-dependence-independence and psychological
differentiation (Witktn et al., 1973, 1974, 1976), using the

index categories in those bibliographies: Achievement,
academic; Achievement, vocational; Interests, academic; Interests,
vocational; and Occupation. The literature on field-dependence-
independence and aptitude and abilities, though re3evant, have
net been included because of its very extensive size. That litera-
tare may be identified by reference to the appropriate index
categories in the three bibliographies.
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