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Field Dependence-Independence in Second-Language Acquisition:
Some Forgotten Aspects

Carolina Tinajero* and Fernanda Paramo
University of Santiago de Compostela

This study examined the role of sex and intefligence in the relationship between field
dependence-independence and second language acquisition for a sample of 383 students
(187 girls and 196 boys) aged between 13 and 16. The Portable Rod and Frame Test
{PRFT) and the Embedded Figures Test (EFT) were used to evaluate cognitive style. A
two-way covariance analysis, with intelligence as the covariate, was employed to investigate
differences in second language achievement between students classified as either field-
dependent or field-independent. A cluster analysis using z scores was examined to study
the performance of subjects classified as either field-dependent or field-independent
according to scores obtained on the EFT and the PRFT (“coincident” subjects) and those
classified as field-dependent in one test and field-independent in the other (*“non-coincident”
subjects). No statistically significant differences between the two groups were obtained
when cognitive style was defined by scores on the PRFT. When field dependence-
independence was measured by scores on the EFT, field-independent girls performed
better than field-dependent girls (p < .005), but this outcome was not observed for boys.
These results suggest a differential contribution of the "perceptive” and "cognitive"
components of field dependence-independence and a modulating role by sex.
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En el presente estudio se examina el papel del sexo y de la inteligencia en la relacién de
la dependencia-independencia de campo con la adquisicidn de una segunda lengua en
una muestra de 383 chicos y chicas de entre 13 y 16 afios. Se utilizé el Portable Rod and
Frame Test (PRFT)} y el Embedded Figures Test {(EFT) para evaluar el estilo cognitivo. Se
aplicéd un analisis de covarianza de doble via, con la inteligencia como covariable, con el
objetivo de comparar el rendimiento de dependientes ¢ independientes de campo. Adernds,
se realizd un analisis de congtomerados con las puntuaciones tipicas para explorar el
rendimiento de los sujetos clasificados como dependientes o independientes de campeo
segln el EFT y el PRFT {“coincidentes™ y aquéllos clasificados como dependientes de
campo en una prueba e independientes de campo en la otra (“no coincidentes”). No se
obtuvieron diferencias estadisticamente significativas en rendimiento segun las puntuaciones
en el PRFT. Clasificados los sujetos segun el EFT, las chicas independientes de campo
rendian mejor que las dependientes de campo (p <. 005), lo que no ocurria entre los chicos,
Estos resultados sugieren una contribucion diferencial de los componentes “perceptivo” vy
"cognitive” de la dependencia-independencia de campo y un efecto medulador del sexo.
Palabras clave: estilo cognitivo, dependencia-independencia de campo, adquisicion de
wna segunda lengua

This research was supported by a grant from the Xunta de Galicia, XUGA 21106A91

* Correspondence concerning this article should be addressed to Dr. Carolina Tinajero, Departamento de Psicologia Evolutiva y de
la Educacion. Facultad de Psicologia. Universidad de Santiago de Compostela. Campus Universitario Sur. 15706 - Santiago de Compostela
{Spain). E-mail: pecativa@usc.es

32




COGNITIVE STYLE IN SECOND-LANGUAGE ACQUISITION 33

Field dependence-independence (FDI) is defined as a
cognitive style that refers to individual differences with regard
to the preference of internal versus external cues in the
organization of behavior (Witkin & Goodenough, 1981).
Confidence placed in internal cues, which is characteristic
of field-independent subjects, is associated with a greater
restructuring ability; that is, an increased facility to impose
personal organization on information obtained or derived
from the environment. Field-dependent subjects, who are
more sensitive to external cues, tend to accept percepts or
symbolic representations as they are given. These tendencies
appear to have a different aduptative value in an educational
environment. Field-independent subjects consistently achieve
higher academic levels than field-dependent subjects, whether
specific subjects or global performance are considered (Davis,
1991; Tinajero & Pdramo, 1990, 1997). However, a growing
body of research which exumines second-language learning
in relationship to cognitive style supgests that second
language learning may be enhanced by behavioral
characteristics associated with both poles of style-dimension.
On the one hand, greater restructuring ability of field-
independent subjects may favor the learning and application
of linguistic rules (Abraham, 1983), management of different
grammatical systems {Alptekin & Atakan, 1990; Chapelle
& Roberts, 1986), and the successful execution of common
classroom exercises such as Cloze Tests (Chapelle & Roberts;
Hansen, & Stanfield, 1981). Chapelle and Green (1992) are
more precise, having established correspondence between
the student’s ability to disembed and his/her linguistic analysis
skills, i.e. the ability to recognize the grammatical functions
of words in phrases, and to infer grammatical rules hased
on the language input. On the other hand, Brown (1987) has
suggested that interpersonal skills of field-dependent subjects
may demenstrate greater gains in second-language acquisition
when they have structured contact with native speakers.

Such diversity of theoretical interpretations, however,
does not correspond to the methodological approaches
employed in studies aimed at examining the influence of
cognitive style on second language learning. The preceding
studies have only examined the relationship between the
performance on perceptive disembedding tests, such as the
Embedded Figures Test (EFT; see Witkin, Oltman, Raskin,
& Karp, 1971), used to evaluate FDI, and academic tasks
such as conversation, reading, dictation, or standardized
tests such as the Test of English as a Foreign Language
(TOEFL; Educational Testing Service, 1983). Even using
samples of foreign language students in their home countries
{Abraham & Chapelle, 1992; Alptekin & Atakan, 1990;
Carter, 1988; Chapelle, 1988; Hansen, 1984; Hansen &
Stanfield, 1981), or pupils in courses taught in a country
where the language being studied is also spoken (Abraham,
1983, 1985; Chapelle & Roberts, 1986; Jamieson, 1992;
Jamieson & Chapelle, 1987), field-independent subjects
persistently have shown higher achievement levels than
have field-dependent subjects.

To use a single test to evaluate FDI implies that the
researcher ignores the bidimensional nature of the construct.
At one stage, Witkin and co-workers considered that tests
of perception of the upright, such as the Rod and Frame
Test (RFT; Witkin & Asch, 1948a, 1948b), and perceptual
disembedding tests, such as the EFT, measured the same
thing, However, the results of correlational, factor-analytic,
and experimental studies of subjects’ scores convinced
these workers of the need to make a distinction between
classifications of field dependence or independence in
subjects’ performance on each test. [t was hypothesized
that a subject’s performance on tests of vertical perception
might, in fact, be governed by that subject’s position on a
bipolar dimension of confidence in vestibular versus visual
cues, and that this dimension was distinct from (though
clearly related to) the unipolar dimension of restructuring
ability (Witkin & Goodenough, 1981). Subsequent studies
have confirmed the bidimensionality of field dependence-
independence (Brenet, Obhlmann, & Marendaz, 1988;
Goodenough, 1981; Goodenough, Cox, Sigma, &
Strawderman, 1985; Goodenough, Oliman, & Cox, 1987;
Noel & Baligand, 1984; Ohlmann, 1990).

In the opinion of Witkin and his co-workers, the bipolar
dimension of confidence in vestibular versus visual cues
reflects the degree to which a person’s actions are autonomous
with respect to his/her environment; this dimension is thus
directly linked to affective-motivational aspects of personality,
as revealed in interpersonal relations. In fact, as the authors
themselves included in successive revisions (Witkin &
Goodenough, 1977, 1981; Witkin, Goodenough, & Oltman,
1979), subjects who behave more autonemously with regard
to the external visual field in vertical perception are also more
autonornous in their interpersonal relationships: they are
characterized by others as being people with initiative and
self-confidence, with clearer boundaries between themselves
and other objects, and being less sensitive to social cues.

Similarly, the restructuring-ability dimension appears to
be more closely related to cognitive abilities. Its involvernent
in numerous intellectual tasks, such as concept acquisition
and problem solving, among others, has been wideiy reported
{Witkin & Goodenough, 1981). Consequently, it would seem
relevant to use both tests of verrical perception and perceptual
disembedding together to examine the influence, if any, of
the components of FDI or to analyze the performance of
subjects with coincident or non-coincident positions in both
tests. With reference to the latter, Ohlmann (1983) added two
new groups to the normal classification of subjects as either
field-dependent or field-independent, which he calls analytical
and postural. The analytical ¢lassification includes those
subjects with high scores in perceptive disembedding and low
scores in vertical perception, and the postural classification
identifies subjects who have low scores in perceptive
disembedding and high scores in vertical perception.

Another essential aspect that has been ignored in past
research efforts is the possible influence of other variables
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on the observed relationship between cognitive style and
language learning. For example, the prevalence of field
dependence differs between girls and boys; girls, on average,
exhibiting greater field dependence than boys (Cairns,
Malone, Johnston, & Cammock, 1985; Witkin, 1979),
Inteiligence as a variable is of particular interest, since the
superior performance of field-independent subjects in certain
inteilectual tasks has led some authors to suggest that
cognitive style is nothing more than an alternative way of
looking at dimensions of ability. In fact, numerous studies
have reported a correlation between measures of FDI and
various types of ability; specifically general intelligence
and spatial aptitudes (Bloom-Feshbach, 1980; Laosa, 198();
McKenna, 1983, 1984; McKenna, Duncan, & Brown, 1986;
witkin, Dyk, Faterson, Goodenough, & Karp, 1962).
However, some authors have considered FDI to be
completely separate from intelligence, and invoke basic
arguments which go beyond the empirical question of
relationships between measures. For example, it has been
argued that “ability” describes performance in a given task
whereas “style” describes the way the task is approached
(Brodzinsky, 1985; Globerson, 1983, 1989; Kogan, 1971;
Messick, 1994). Regardless of one’s personal opinion of
the strength of the various arguments relating style and
ability, it seems increasingly clear that consideration of the
possibility of overlap between these two variables is
essential in any study of field dependence-independence
and intellectual variables.

The overlap of FDI with intelligence has been a point of
discussion in some of the studies dealing with the relationship
between cognitive style and second language acquisition
{Chapelle, 1988; Chapelle & Green, 1992), although only
D’ Anglejan and Renaud {1985) provided empirical support
for the contribution of cognitive style to linguistic
achievement, once intelligence had been controlled (in that
study, intelligence was evaluated using Raven’s Progressive
Matrices; Raven, 1962). The authors examined the predictive
value of field dependence-independence, intelligence, and
other variables with regard to the acquisition of French by
391 immigrants in Canada ranging from 17 to 63 years of
age, through a multiple regression analysis. They also carried
out an analysis of variance comparing language acquisition
of students who had been classified as either “good” or
“poor” students based upon teacher evaluations of their
overall academic performance in school. Although this second
analysis brought to light significant inter-group differences
for cognitive style, FDI scores did not make a significant
contribution to learning French.

Witkin and Berry {(1973) and Pande and Kothari {1969)
pointed out that the requirements of the Raven’s are similar
to those present in the embedded figures tests: in fact,
percepiual analysis is required to obtain solutions for the
Raven’s Matrices items; and, one of its subtests even calls
for perceptuat disembedding. Our knowledge of the nature
of intelligence and cognitive style 1s incomplete as long as

researchers continue to disregard the importance of the
convergence of these two constructs.

The purpose of this study was to examine the relationship
between field dependence-independence (as measured by
the EFT |cognitive| and the RFT [perceptive] ) and the
acquisition of English by Spanish-speaking children while
controlling for intelligence, The study assesses the role that
sex plays in this relationship and evaluates whether it appears
in both parts of FDI (perceptive and cognitive), as revealed
by its different measures. The role of the affective-
motivational component of cognitive style, as measured by
RFET, in second language leaming may be different from the
cognitive component as assessed by EFT. If the interpersonal
ahilities of field-dependent subjects enhances performance
in this area, then subjects with low RFT scores may achieve
higher grades in English than subjects with high scores.

Method
Subjects

Participants in this study were 383 13- to 16-year-olds
(187 girls and 196 boys} living in Santiage de Compostela,
Spain, where they were enrolled in Secondary Grade 1
(Grade 9 in USA) in three high-schools.

As the focus of this investigation was upon a dimension
that establishes a continuum between two possible extreme
positions, we agreed with Messick (1994) that intermediate
scores do not appropriately define characteristics of field-
independent and field-dependent subjects. For this reason,
we identified subjects with extreme FDI scores, which led
to a final sample of 93 girls (45 field-independent and 45
ficld-dependent) and 96 boys (49 field-independent and 47
field-dependent). {See subsection “Procedures” for details
on how the final sample was obtained.)

Measures

Evaluation of field dependence-independence. Cognitive
style was evaluated using the Embedded Figures Test - EFT,
the Group Embedded Figures Test - GEFT (Witkin et al,,
1971), and the Portable Rod and Frame Test - PRFT (Oltman,
1968). The EFT consists of 24 complex colored figures and
8 simple geometric figures. Each complex drawing is shown
to the subject together with the corresponding simple figure,
which is then withdrawn; the subject must then locate the
simple figure within the complex one. The final score is the
time taken to complete the task correctly for all 24 drawings,
the more field-independent subjects being identified as those
who finish the fastest. GEFT is a variant of the EFT produced
for group administration in a booklet form with 25 complex
shaded figures. The simple tigures appear on the back of the
last page, thus preventing the subject from seeing these
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figures simultaneously with the complex ones; each simple
figure is accompanied by a letter to help in its identification.
The task is the same as in the EFT, although there is a time-
limit to completion of each section of the GEFT. The final
score is the total number of simple figures that are correctly
located.

The PRFT consists of a rectangular enclosure of
translucent plastic. The subject is seated at one end with
hisfher head fixed to a support. The sides of the enclosure
form a frame for the opposite end; a rod is placed in its
center. Both frame and rod can be tilted to the left or right.
Once the frame has been inclined 28° to the left or to the
right, the subject must place the rod in a vertical position,
overcoming an incorrect visual referent given by the frame.
The subject’s score i1s the total number of the absolute
deviations in degrees of the rod from the vertical in eight
trials. Tt is thought that field-dependent suhjects tend to
use their external visual field as a principal referent to
locate the upright, which leads to larger deviations when
they place the rod; while field-independent subjects rely
primarily on their own vestibular, tactile, and kinesthetic
senses and more easily find the upright. resulting in smaller
deviations.

Evaluation of intelligence. Intelligence was evaluated
using Catteli’s Culture Fair Intelligence Test (Catrell &
Cattetl, 1973). The test has four timed sets of problems
(series completion, odd-one-out, matrices, and topology)
each using geometric symbols as stimulus materials. The
final score is the total number of correct answers attained
in the four subtests.

Evaluation of second-language acquisition. English
achievement was measured by the mean grades obtained at
school in the previous academic year (primary Grade 8). At
this level. Engiish language teaching deals with phonemics,
lexical, and, particularly, grammatical structures.

Procedure and Data Analysis
Group tests (e.g.. GEFT and Cattell’s Culture Fair Test)

were administered by the authors in each classroom. After
identifying those subjects who obtained extreme scores on

Table |

the GEFT (their scores fell in the lowest and highest quartiles
of the distribution), PRFT and EFT were administered to
them individually. Field-dependent and field-independent
subjects were defined as those who scored respectively above
or below the median of the distributions of each test
separately. ‘

A two-way (EFT x PRFT) covariance analysis, with
intelligence scores as the covariate, was applied to assess
whether there were statistically significant differences
between field-dependent and field-independent subjects in
English achievement after controlling for intelligence. Effects
of spatial aptitudes associated with cognitive style were also
considered to be ruled out, as such aptitudes are reported
to be measured by Cattell’s test and other g-factor tests
(Snow & Lohman, 1989; Vernon, 1972). A cluster analysis
with z scores was also run in order to study the performance
of coincident and non-coincident subjects. Coincident
subjects are defined as those whose classification as field-
dependent or field-independent was consistent with scores
on both the EFT and the PRFT. Non-coincident subjects are
those who were classified as field-dependent in one test and
field-independent in the other. The analyses were carried
out separately for boys and girls. The separate treatment of
the two FDI measurements in the ANCOVA is thus
complemented by their joint treatment in the cluster analysis.
The first approximation provided information about the
contribution of the components of FDI (cognitive and
perceptive) to academic performance, whereas the second
analysis provided information about the behavior of subjects
with different positions with regard to these components.

Results

Table 1 shows the means and standard deviations in
Engilish grades for field dependent and independent boys
and girls as classified by the EFT or the PRFT. Field-
independent children of both sexes obtained higher grades
in English than field-dependent children, as shown in Table
1, but this difference was statistically significant only for
girls when classified by their EFT scores, F(1,93) =738, p
< .005, 1-3=0.77.

Means and Standard Deviations in English Grades for Field Dependent and Field Independent Boys and Girls, classified
by their Scores on the EFT (upper rows) and on the PRFT (lower rows)

Field Independent Subjects

Field Dependent Subjects

N M sD N M SD
Girls 48 232 1.23 45 1.33 98
Boys 47 1.47 97 47 1.12 .86
Girls 48 2.00 1.23 45 1.58 1.06
Boys 49 1.37 8l 47 1.21 .86
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Table 2
Cluster Centers for Boys’ and Girls’ Scores on the EFT, PRFT, Caitell’s Culture Fair Test, and English Achievement
CLUSTER EFT PRFT INTELLIGENCE ENGLISH

GIRLS 1 1.1417 1.9777 -8715 0745
2 -4034 -4418 1948 - 1627
3 -7318 -4033 85330 2.0720
4 1.4492 -.0785 -1.0765 -.53401

BOYS 1 -.0832 .6863 -.0322 1.2809
2 1.3667 1.6869 -9219 -.3352
3 -7212 -.5404 1.0804 - 1590
4 0882 -4292 -.5767 -.7209

The cluster analysis brought to light new differential sex
results. As may be seen in Table 2, where the cluster centers
obtained in the analysis are shown, four profiles are
distinguished for boys, coinciding with the types established
by Ohlmann (1983}: field-dependent, field-independent,
analytical, and postural. The highest level of achievement
is obtained by analytical subjects and the lowest level by
postural subjects, with field-dependent and field-independent
boys occupying the intermediary positions. The analytical
profile does not appear in girls. However, two field-
independent groups of girls are obtained, both with high
achievement, Consistent with the findings for boys, the
postural girls have the lowest level of achievement.

Discussion

The results of this investigation extend the view offered
by the preceding studies about the relationship between FDI
and second-language acquisition. We have considered the
perceptual and cognitive components of field dependence-
independence. We tested to see whether there was any
significant difference between subjects of both sexes with
extremne scores on the EFT and the PRFT, after removing
the variability attributable to intelligence and/or spatial
aptitudes.

When scores from the EFT are considered to identify
field-dependent and field-independent subjects, inconsistent
results are obtained for boys and girls. Although field-
independent girls show higher achievement levels than field-
dependent ones, the difference between field-dependent and
field-independent boys is nonsignificant. These differential
findings might suggest the intervention of factors associated
with sex or perhaps sex roles. As shown by the results of
Balistreri and Busch-Rossnagel (1989), Chynn, Garrod,
Demick and De Vos (1991), Hulfish (1978), and Van
Blerkom (1988), sex roles from differing perspectives, such
as those associated with sex role self-perception and
perceived adequacy of tasks in the sex role, may influence
the way in which modes of functioning that are typical of

cognitive styles appear. Perhaps the goal of mastering a
second language may be seen by students in Spain as being
more in agreement with the male role, hecause of the higher
status which men’s jobs tend to have. This circumstance
might cause a greater involvement of boys in second-
language learning, compensating for the difficulties which
field-dependent boys would encounter because of their
cognitive style.

These interpretations do not contradict the importance of
restructuring aptitude for second-language acquisition. As
shown by the cluster analysis, the subjects with the higher
performance levels were those who obtained the lowest scores
on the EFT (less time means more restructuring aptitude).
Nevertheless, a major effort would be necessary o investigate
the real implication of disembedding abilities and of
restructuring in academic achievement. Some ideas may be
extracted for future investigations from studies on the
relationship between FDI and information processing. For
example, attentional differences have been observed among
subjects with different cognitive styles and may underlie
disembedding skills and restructuring abilities {Clark & Roof,
1988; Marendaz, 1985). Considering the implications for
these observed differences in level of task performance as
they relate to second-language learning would help to clarify
which aspects of language acquisition present the greatest
difficulties for extreme field-dependent subjects. The intention
could be o seek ways to modify their behavior or compensate
for it by revising both teaching strategies and instructional
materials (o support this type of learning.

The ANCOVA results indicate that the PRFT scores do
not imply significant differences in the ability 1o learn
English. However, the cluster analysis reveals that subjects
with good performance in the PRFT have the lowest levels
of achievement. Particularly interesting is the fact that boys
with a cognitive-analytical orientation, while not scoring
highest on the EFT or even being more intelligent, achieve
the strongest academic performance. It would appear that
their performance is favored by the fact that they are field-
dependent in the PRFT. Some of the characteristics of an
affective-motivational nature related to the perceptive
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component of the FDI probably play a modulating role in
second-language learning. One might speculate that this
would be more clearly revealed in educational surroundings
with eminently interactive instructional methodologies, in
which, as Brown (1987) suggested, the interpersonal skills
of the field-dependent subjects would have an enhancing
effect. This possibility should be explored in future studies.
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