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Toward an Information Processing Analysis

of Field-independence

The dramatic developments in learning and menmory researc§_~
over the last decade or so have had @ﬁ least two i@portant impli-
cations for researchers cgncerned with the cognitive style dimen-
sion of field independepce—dependence. First, the nearly tgtal
domination of the area by a cognitive v;ew-point.hag provided a
theoretical and methodological perspective for- studying field n
dependence. This view point is most clearly reflected by a number
of information processing models of cognition. Second, the area
of Nndividual differences has become a respected area of inquiry

and is seen as offering a potential for furthering our understanding

of the nature of cognition.

.

Our paper adopts a restricted approach to the diverse issues

and objectives of this symposium. We limit ourselves to a consider-

]

ation of only one cognitive style dimension. We further limit our

—~

discussion to recent research concerned with learhing and memory and

which can be viewed within a general information processing frame-~

~work. The first section of our paper considers research conducted

mainly since the publication of Goodenough's (1976) excellent review.
Here we attempt to extend the findings of Goodenough by focusing on

the information pfocessing stages of attention, encoding in short -

< ” \
term and working memories, and storage and retrieval processes of ety

loné term memory. The second Section of our paper, adopts a ‘
critical view and argues that field independent-dependent researchers
have not fully exploited the theoretical and methodological models

afforded by the information processing persﬁectivef Finally, we .

r
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sdggest some future directions which this research might take to

further our understanding of the information processing character-

~ L]

" istics of field independent and field dependent learners.

Stages of Information Processing
L]

Attentfgn. Goodenough (1976) ,advanced a cue salience hypoth-
! pe

esis as a means of accounting for the consistently poorer pexform-
ance cf field dependent 1earners on concept learning tasks. According
to this hypothesis, field dependent learners are dominated by the
mostlnoticable or salient features of a. stimulus, and thus they tend
to ignore or overlcok many features of the stimulus complex. The

cue salience hypothesis suggests that field independent and field

dependent individuals differ in terms of attent;onal processes.

<,

Recently researchers interested in field dependence have begun
A
to employ 1nformat10n processing paradlgms as a means of examining

attentional processes. The general research strategy employed has

typically been to correlate measures of field independence (Rod and
. ‘ / »
Frame Test and Group Embedded Figures Test) with various measures of

attention including dichotic listening, signal detection, and visual

L]

search tasks. '

“ o

_ This line of investigation has generally revealed that field
dependent subjects are less effective in their performance on attention
tasks. The following generalizations reflect the nature of this

performance. ;

f . s R
» 1. Field dependent subject%lﬂake greater errors than field

'\ . .
independent subjécts in hoth visual and auditory modes
P .
when they are asked to attend to a relevant stimulus in
. !‘ v
* ™
' .
4 “i .

+




information and are less"™flexible in eye movement

) 2 3

the presence of a competing, irrelevant stimulus
(Avolio,. Alexander, Barrett & Sterns, 1981).

Field depéndent subjects need a, longer time to pick up

-

patterns when the visual display is changing. That
is, the field dependent individuals tend to confine
their fixations to a smaller region within the total
visual fiela (Shinar, McbDowell, Rackoff, & Rockweli,
1978).

Field dependent subjects tend to be less effective in
signal deééction accuracy when the demands of the task
are- high (Forbes & Barrett, 1978).

Field dependent subjects have larger and greater numbers

~of eye movements during Rod and Frame Test performance.

This find;ng suggests that part of the field dependent
subjects deficit in pérformance on the rod and frame test
is related to selective attention, and that field depend-
ent subjects scan more of the visual field but are un-
able to selectively attend to the relevant part of the
visual field (Blowers & O‘Cohner, 1978).

Fiéld dependent subjects tend to prefer a slower pace of”
stimulus presentati§n in auditory and visual selective

RO
>

attention tasks. (AVolio,,Alexander, Barrett & Sterns,

1979).

1t

These recent studies demonstrate that field dependent,subjects

have a difficult time selectively attending to relevant cues par-

ticularly in the presence of distracting cues. While the results

O of these studies are quite consistent with Goodenough's hypothesis:

o




they ‘also extend hls cue salience hypothesis beyond concept

learning to 1nclude a var;ety of selective attention tasks.
Nevertheless, a number of issues remain to be clarified. Are
the differences between field independent and field dependent
learners due to different strategies, different procesfes, or
differences in the capacity to attend to the demands of a .
particular task?

Encoding. 1If field dependence is related to attentional
processes, then it would seem that field independent and field
dependent learners would also differ in encoding processes.

Some recent studies employing encoding specificity, digit span,
and working memory tasks have supported this hypothesis.

For example, Frank (Note 1) employed an encoding-specificity
paradigm and found that field independent and ;1eld dependent

individuals did not differ when recall cues were the same as

those presented during acquisition. When the recall cues were

different, field independent individuals demonstrated better re-

call than field dependent subjects. Thus, it appears that field
independent individuals encode information in a more versatile
manner than do field dependent individuals.

Berger & Goldberger (1979) examined the relationship between
field dependence and performance on a number of digit span tasks.

Two general types of tasks were employed. One type of task was

thought to tap the strength of registering a stimulus trace in

short term memory, and the other type was thought to tap the ability

to resist interference in consolidating a short term memory trace.

o
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As pgedictéd, there was no difference between field independent
and‘field dependent individuals on the simpler, registration tasks,
but-field independent individuals did recall sigﬁificantly more
digits on the more difficult interference tasks.. These results
indicate thatﬁfigzd indepéndeht and field dependeht individuals
d;ffer in short term memory processes. Although the exact nature
of these differences remain unclear, they may stem from atténtional
factors as‘suggested by Berger & Goldberger (1979), ‘from differences
in the capacity of short term memory, or)from differences in the
manner of encoding information.

Case and Paécuél-Leone‘(Case, 1975; Case & Giobersoﬁ, 1974;

Pascual-leone, 1970) suggested that field independent and field

dependent individuals differed in their effective use of working

~

memory--a "¢entral computing space" within which all current infof-
mation processing occurs. Further support for the wor%;ng memory
hypothesis is providediby more recent research. Robin;on & -
Bennink (1978) investigated recall errors and response time in

a sentence transformation task. The extent to which working
memory processes were taﬁped was manipulated througﬁ the use of
high and low informati;n load conditions. Under low information °
load, field independent and field dependent learners showed few
differences, but field independent learners responded faster and
wﬁth fewer errors in the high information load. These results
were extended by Bennink & Spoelstra (1979) to inference and
recognition processes. Again, recall and recognition performance

of field independent individuals was significantly more accurate

than that for field dependent individuals under conditions of

high memory load.

>
{




These studies suggest tha§ field dependence is related to
differences’ in encoding processes. Moreover, tégy indicate tﬁat
when a limited amount of informaéion is,processed there are little
or no differences between.field independent and field dependent
learners. However, when larger amounts of information are pro-
cessed, then field independent individuals are more efficieng

-

information processors than field dependent individuals.

Long Term Memoxy. Goodenough (1976) found little evidence
; <

to suggest that field dependence was related to performance on

associative learning and memory tasks. However, some of tﬁe

S

more recent research seems to imply that organizational processes
do contribute fo ﬁemory differences in field independent and |
field dependent learners. 7

Davis & Frank (1979) pointed out that results from free re-
call studies showed: a) thaF field independent learners tend to
cluster more than field dependent learners, b) that word lists
with more difficultvpatterns of organization are recalled Séttef
by field independent learners, and c) that field independent
learners have better recall when given the opportunity to organize
the material.

Research Yith ﬁore applied tasks confirms and extends these
results. Stasz, Shavelson,’Cox & Moore (1976) examined the
organizational structure of ¢oncepts acquired in a social studies
mihicourse. They found that, after instruction, field\indepeng;nt
subjects had greater differentiation among social studies concepts

and a concept structure more closely related to the structure of

the subject matter.

G
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Research on the recall of information presented in prose

~

" "passages has also implicated organifational progeéses. Spiro &
(Tirre (1980) reported that field independent‘studehts are more
likely to utilize previous information as a means of facilitating
regall than field depen&ent studentsl Annis (1979) réported that
field inéependﬁnt'students were better’at learning and remembering
textual information which-was high in structural importance.
‘Satterly & Telfer (1979) reported that field dependent students
made the greatest géin when they were prévided with an advarnce
organizer that made explicit the organizing préperties of the
material to be learned.»

While this line‘of research does not specify the precise
processes invoived;hthe finﬁings are very consistent in suggesting -
that organizational processes do contribute to differences between
field independent and field dependent(learners. What remains to

be determined is whether these differences”are due to different

processes for storing information, retrieving information, or to

>

J

. differences in both storage and retrieval processes. -
In summary, the recent' research which we_have reviewed indicates
that field independent ihdi;iduals aré better than figld&dependent
indivi&uals in selective attention, encoding; and lopg;£éfm memory
processes. The conclusions drawn are also consistent with\the
cognitive restructuring hypothesis advahced by Witkin and Goodenough
.(1981). 'Acqording to this hypothesis, fiél& independent and'
dependent individuals différ in the _ability to restructure infor-

mation. in a perceptual and cognitive mode. Furthermore, this

ébility is seen as involving three components: 1) breaking down

. g -
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‘a stimulus complex into its component eaeménts; 2)‘providing

structure for an ambiguoud stimulus complex; and, 3)*providing
. &

a different structure to that inherent in the stimulus complex. ;
(s The first cgmponent, breaking down a stimulus qgmpléx,

appears to be_related to the proeess of attention. fThe current
- )v
studies showed that f1e1d 1ndependent individuals attend to not

only the salient elements but also to a broader range of elements

. -

of the stimulﬁs complex. The second and third compohents‘of

~

" the restructuring hypothesis are also supported in a general sense

»

by many of the encoding &nd long term memory studies thét we 'have

'reviewed These studles could be 1nterpreted as showzng that

field independent 1nd1v1duals are more adaptable in deallng with

T T t

"7
task amb;gulty and tHe reorganization of 1nformae10n. Additional

research, however, - 1s needed in order to more clearly 1dent1fy
the specific processes 1nvolved in these components.
Field Dependence and Information Processing

-
-

The research we have just summarized clearly points to

information processing differences in field dependence. However,

it is just a beginnimg. The vast majority of studies examining
field dependence and iearning have not fully capitilized on ;he
theory and methodology afforded by information processing models.
Two related problems with much of the previous research concern

the type of research paradigm employed and the manner in which

'the‘reéults-are interpreted. Much of this research has employed

very global tasks which do not permit a clear identification of
information processing components. This situation”is further
compounded by the tendency to then invoke information ‘processing -/

congtructs as a means of explaining the differences between.f}eld )

. iv
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independent and field dependent learners. Thus, much of ehe

research on field dependence ‘has not utilized information

- ~

processlng tasks, but lnformatlon processlng constructs have

been freely used, to descrlbe field dependence.

This state of affairs is surprising in that Messick (1970)

characterized cognitive styles as "information processing habits"
*€{p. 190). Such a characterization provided a definite direction
for research and clearly implied that information processing

paradigﬁs held promise for furthering our unaerstanéing of field

.

dependenge.  Only recently'have/a few investigators begun to
/ . .
foilow Mesgigk's suggestion by employing information processing

L
i

paradlgms.

»

Many researchers 1nterested in other areas of individual
differences have applled information processing paradigms in f
their research efrdrts. For example,lﬂant,.Frost & ?unneborg
(1973) studied individual differences’in verbal and quantitative
abilities by employing a number of different—information pro-, .

cessing tasks., Similar research strategles have been followed
4

in studylng individual dlfferences in anxigty (Mullér, 19?,,,
1ntroverslon-extrovers1on (Eysenck, 1977), and reading (Frederiksen,
1980). These approaches to individual differenees provide a
general research model which could be adapted by researchers con-,
cerned with learning and memory. in field dependence.

*

. Future Directions. While research on th¢ information pro-

cessiﬁg differences in field dependence has been slow to develop,

we feel that many future directions hold promisé.
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One direction involves adopting researgk tasks designed -

-

to measure and isolate specific information processing comﬁbnents.
The following tasks seem profitable because they have been

employed frequently by researchers in the area of information
¢

processing and by researchers interested in individual differences:

i

1. The letter matching task developed by Posner and

Mitchel 91967) . . , : . .

2. The memory scanning task developed by Sternberg (1959)'
3. The working memory tasks developed by Badde}ey and
' " Hltch (1974)
4, The Brown-Peterson short term memory paradlcf/}Peterson
& Peterson, 1959) .
Another direction for future research Foncerns a more detarled
analys1s of simple and choice  reaction tlmes of fleld independent

and fleld dependent 1nd1v1duals.’ Reactlon time tasks have been

‘emp loyed 1n much of the lnformatlon processlng research but

-

. little attention has been devoted to reaction time in field depend-

. ence research. Lunneborg (1977) reported significant, but moderately

-time and choice reaction timeé) and performance on the Hidden Fiéures

low, correlations between reaction time measures (motor reaction

.

Test;kwThishrer?tionship was(obtained in one sample of high schoo}.
students Bﬁt"wasbnot replicated in another sample of high school
students or in a sample of college stddents. These results imply"
‘that the relationshib is complex and needs additdonal nesearch.»'

Also, Jensen (1980) has suggested that information processing'

speed as reflected by reactlon time is an 1nd1cator ©f_general-

1ntelligence. Thus, addltlonal research on fleld dependence and
. o~ . I'd

, _ LR P

-
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reaction ;ﬂné may help resolve the issue of whether or not

- field dependence is simply an expression of.general intelligence.

-

Posner and McLeod (1982) have recently noted that important
links between information processing and neuroscience have begun

to develop. Such & link is also beginnind to emerge in field .
F '

13

dependence research in two separate directions. One direction

|
, i
involves a consideration of information processing differences |
’ |
between field independent and field dependent individuals in

|

terms of cerebral hemispheric functioning (Blaom-Feshbach, 1980;
O'Connor & Shaw, 1978; Oltman, Ehrlichman & Cox, 1977; Oltman,
Semple & Goldstein, 1979; Zoccolotti & Oltman, 1978) . Another

direction concerns an examination of the physiological mechanisms

»

. which mediate performance on the Rod and Frame Test (Goodenoggh,

A

I - v '
1981; Goodenough, Oltman, Sigman, Rosso & Mertz, 1979+ Goodenough,

o

Sigman, Oltman, Rosso & Mertz, 1979; Sigman;”Gbodenough & Flannagan,

1979), Continued research in these areas may provide-an under~

-

standing of the neprophysiolqgiéal basis for differences in learn-

-

ing and memory performance of field independent and field depend-

¢

ent learners.
~ ~

Posner and McLeod (1982) have also proposed a taxonomy of‘mental

operations within the domain of information.processing?' This model

attempts to force finer distictions among such concepts as "pro-

cesses", "strategies," "states," and Mtraits." Extentions of this

taxonomy to the area of field dependence may hold promise both

in terms of theoretical géncerns and in terms of providing direction

for additional learning and memory research.
4 -
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Another direction for future field dependence research
concerns exploration of the notion of cognitive flexibility
which has been proﬁosed by a number of researchers (Battig,
1979; Davis & Frank, l§59- MacLeod, 1979). According to the .
notlon of cognitive flex1b111ty, individuals differ in the
range of available processes and or strategies they have
available to perform on a given task. Much of the research
we reviewed in this paper suggests that field indepeh&eht ’
individuals are more flexible in selecting efficient approaches
to the tasks they are‘asked to perform. Therefore, the differ-
_ences betweeh field independent and field dependent learners
may be due to'having a éréater repertoire of options available
to them, to a éreater willingness to try differehce approaches,
or to an ablllty to recognlze that a partlcular approach is not

‘“ . ¥
the most eff1c1ent. Thus,” dlfferences in learnlng and memory .

may not be due to differences in the capacity- of information
proce551ng systemﬁ: but rather to differences in the extent

”» to wh1ch dif ferent information processing systems are’available )
for the performance of a given task.

A final direction for future research which we believe holds
promise is to compare the performance of successful and unsuccessful
learners within ppleé of the field dependence continuum. Thus,
the processes employed b& successful fieid dependent learners would
be compared with the processes employed by unsuccessful field
dependent le%rners. Similar comparisons would be pexformed for

field independent learners. This strategy for studying field

dependence might be applied fruitfully to the area of reading.

: , 14
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As Davis, Kak and Frank (Note 2) polnted out, groups of problem

readers contaln both f;eld independent and field dependent

students. Therefore, it would be useful to know what approathes

or processeg/éhe good field dependent readers employ that the

poor field dependent readers do not employ. Lfkewise, it would

be useful to know what approaches or processes the good field

.. independent readers. employ that the poor field independent

readers do not employ. Obviously, information provided by

adopting this research strategy would be ﬁelpful in adapting

instructional approaches to the cognitive style of the students.
Summary. The recent research which we reviewed in‘this

paper indicates that there are.differences in the information

processing characteristics of field independent and field

dependent learners. Specifically, we found that field independ-

ent individuals are more efficient than field dependent individuals

in selective ateention, encoding, and long term memofy processes.

We aleo noted that, in general, the recent research was consistent

with Witkin 4nd Goodenough's (1981) cognitive zestructuring.

hypothesis. While the recent research on field dependence and

learning has begun to employ information processing paradigms, many

future directions remain to be explored

e
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