
Abstract
As cognitive and kinesthetic demands on nursing stu-

dents increase, so does the need for optimal learning envi-
ronments. Witkin’s empirically supported measure of field 
dependent/independent cognitive style assesses the man-
ner in which students perceive and process information 
and classifies them along a continuum of field dependence 
to field independence.

Witkin’s Groups Embedded Figures Test (GEFT) was 
administered to 876 students enrolled in 10 health care 
programs. Statistically significant differences in the 
GEFT mean scores of students enrolled in the different 
programs were discovered. The effect size was moderate. 
Undergraduate nursing students scored higher on the 
GEFT than did graduate or RN-to-BSN nursing students. 
However, nursing students were classified as more field 
dependent than students in other health-related disci-
plines. Due to their cognitive processing requirements, 
field-dependent nursing students may be at risk for aca-
demic failure. Therefore, instructional strategies tailored 
to students’ needs should be incorporated into the nursing 
curriculum.

The preparation of nursing students for health care in 
the 21st century requires that programs deliver in-
struction in the most effective and efficient manner 

possible. To better ensure that all nursing students have 
an opportunity for success, diversity in students’ learning 
needs should be considered. Nursing education research-
ers have endeavored to identify individual differences that 
influence learning and content mastery. Researchers have 
examined academic preparation, personal demographics, 
noncognitive variables (e.g., personality, self concept) and 
cognitive variables (e.g., locus of control, learning style, 
cognitive style). Learning style has been of particular in-
terest to researchers in nursing education (DeCoux, 1990; 
Griggs, Griggs, Dunn, & Ingham, 1994) and in many other 
disciplines. However, this variable has been criticized on 
both theoretical and measurement grounds.

The aspect of student diversity on which this article 
is focused is a cognitive style known as field preference. 
Field preference is well established in the psychological 
and educational literature as a variable that affects how 
students learn and process information. Field preference 
has been used in several studies in nursing education, as 
a description of clinical behaviors (Hodson, 1985), as a 
predictor of academic achievement (Talarczyk, 1989), and 
as a correlate to cumulative grade point average among 
baccalaureate nursing students (Ostrow, 1986). However, 
in the field of nursing education, the way in which field 
preference can be applied to the development and use of 
pedagogical strategies has not been explored. 

Field preference is characterized by a learner’s approach 
to the perception, acquisition, processing, organization, 
and application of information (Messick, 1984). The theory 
of field preference originated with Herman Witkin’s obser-
vations while in a World War II fighter plane in dense fog: 
some pilots decreased in navigation accuracy; others had 
no difficulty with the loss of visual information. Dr. Witkin 
took this observation back to his laboratory and over the 

The Cognitive Style of Nursing Students: 
Educational Implications for Teaching and 
Learning
Kim A. Noble, PhD, RN, CPAN; Susan M. Miller, PhD; and James Heckman, PhD

Received: January 19, 2006
Accepted: September 6, 2006
Dr. Noble is Assistant Professor, Department of Nursing, Col-

lege of Health Professions, and Dr. Heckman is Associate Professor, 
Department of Physiology, Temple University, Philadelphia, Pennsyl-
vania; Dr. Miller is Assistant Professor, Department of Educational 
Foundations and Special Services, Kent State University, Kent, Ohio. 
At the time this article was written, Dr. Miller was Assistant Professor, 
Department of Psychological Studies in Education, Temple Univer-
sity, Philadelphia, Pennsylvania. 

Address correspondence to Kim A. Noble, PhD, RN, CPAN, As-
sistant Professor, Department of Nursing, College of Health Profes-
sions, Temple University, 3307 N. Broad Street, Philadelphia, PA 
19140; e-mail: Kim.noble@temple.edu.

June 2008, Vol. 47, No. 6 245



educational implications of cognitive style

next 40 years conducted exhaustive research that helped 
define and describe the field preference construct (Chinien 
& Boutin, 1993). 

Field preference is represented by a bipolar set of traits, 
with field dependence and field independence at opposing 
ends of a continuum (Witkin, Moore, Goodenough, & Cox, 
1977). In most cases, an individual favors one style but 
may display varying degrees of preference in either direc-
tion. Field dependence-independence affects not only an 
individual’s functioning in an educational setting, but also 
many other aspects of life and personality. For example, 
field-dependent individuals rely on facial cues and a so-
cial frame of reference, whereas field-independent indi-
viduals exhibit an internal frame of reference and a more 
impersonal orientation when engaged with others. Those 
with a field-dependent cognitive style prefer vocations fea-
turing human contact, whereas field-
independent individuals prefer solitary 
vocations (Witkin et al., 1977). Field 
preference characteristics have been 
found to be relatively stable over time 
and pervasive across many aspects of 
personality (Witkin et al., 1977). Field 
dependence-independence does not cor-
relate to intelligence; instead it is one 
determinant of the methods an indi-
vidual uses for information acquisition 
(Messick, 1984). Rather than focusing 
on how much is learned, this cogni-
tive style focuses instead on how it is 
learned (Witkin et al., 1977). 

Field-dependent learners are so 
named because they use or depend on 
the context in which information is ob-
tained. Field-dependent learners may 
attend to environmental features and 
cues that are salient, but irrelevant, to 
a learning task. This cognitive style in-
hibits the ability of such learners to re-
organize their perceptions. These learn-
ers have great difficulty separating a 
larger whole into its component parts, 
causing them to rely on the organization embedded within 
the information they are learning (Kahtz & Kling, 1999; 
Witkin & Goodenough, 1981). Field-independent learn-
ers have an analytical style evidenced by their ability to 
grasp the whole as the sum of the individual parts. They 
can identify elements and impose their own structure on 
the learning environment, especially in learning situa-
tions where structure is less obvious. They are indepen-
dent learners, with a strong internal frame of reference 
and sense of separate identity. They approach unfamiliar 
situations by breaking them into discrete parts to find the 
solution, a process termed cognitive restructuring (Witkin 
& Goodenough, 1981). 

Research findings suggest that field-independent 
learners tend to be better problem solvers (Hsu & Wed-
man, 1994; Nasser & Carifio, 1993; Robertson & Alfano, 

1985; Witkin et al., 1977). Field-independent individuals 
use a sequenced, systematic form of problem solving. Be-
cause of their analytical approach, they are able to gen-
erate hypotheses for testing and determine the solutions 
of problems. Field-dependent learners use a holistic prob-
lem solving style, but their inability to break apart larger 
problems leads to use of less efficient or random forms of 
trial and error in problem solving. 

Field-dependent and field-independent students ap-
proach educational tasks differently and have a prefer-
ence for different learning environments. Field-dependent 
students learn best in an environment that provides a 
high degree of structure and organization in the presen-
tation of content. They rely on an instructor to provide 
clear objectives, task directives, and an organized presen-
tation of information. Field-dependent students do not 

learn well in a lecture environment, 
in part due to a lack of interaction 
with the instructor. They prefer learn-
ing environments that include group 
interactions and a social exchange of 
information. They are more successful 
when feedback is available (Roberts & 
Park, 1984). Field-independent learn-
ers prefer the impersonal lecture en-
vironment and autonomous learning. 
They do not seek interaction with the 
instructor or peers as a fundamental 
part of their learning process. For ex-
ample, Hodson (1985) compared the 
clinical behaviors of field-independent 
and field-dependent nursing students 
and found that field-independent stu-
dents spent less time interacting with 
their instructors then did their field-
dependent peers. Field-independent 
students do not require a high degree 
of content organization, and imposed 
external organization may interfere 
with their attempts to restructure the 
content.

The purpose of this study was to 
identify the cognitive style of nursing students and other 
health profession students. The understanding of student 
field preference may be useful in the development and re-
finement of nursing school curriculum. It may be used to 
design optional learning environments and instructional 
strategies that are optimized for students with differenc-
es in field preference, with the expectation that students 
would select the environments or strategies that best suit 
their own cognitive style. Knowledge of their own field 
preference may assist the students in this selection by 
helping them develop metacognitive strategies to optimize 
learning. Knowledge of the field preference of non-nursing 
health professional students (e.g., medicine, physical ther-
apy) may be helpful to instructors who teach both nursing 
and non-nursing students. Instructors must realize that 
“one size does not fit all” and that to be most effective, they 
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must consider how best to teach populations with differ-
ent cognitive styles. As nursing programs expand inter-
disciplinary collaboration, nursing education will include 
more instructors from other disciplines. The rapid devel-
opment of technology (e.g., computer software and patient 
simulators) now makes it more feasible to provide optimal 
learning environments and optional learning strategies.

Method

Sample
The sample consisted of 876 student volunteers from 

10 health science programs at a large urban university. 
Seven of the programs were graduate or professional de-
gree programs; three were undergraduate (i.e., the generic 
undergraduate, RN-to-BSN, and health information man-
agement programs). The majority of participants (n = 565, 
64%) were graduate students (Table 1). 

Most students who volunteered were female (n = 577, 
66%). The relative proportion of male and female par-
ticipants varied considerably by program (Table 1). Den-
tistry and medicine were the only samples in which male 
students outnumbered female students (dentistry: 67% to 
33%, medicine: 53% to 47%). Physiology and podiatry pro-
gram samples were composed of more 
equal numbers of male and female stu-
dents. Female participants comprised a 
larger percentage of the samples from 
all other programs including the nurs-
ing programs.

Respondents self-reported their race/
ethnicity. Across programs, 59% of the 
participants were White (n = 517). Eigh-
teen percent were Asian (n = 153), 15% 
were Black (n = 131), 2% were Hispanic 
(n = 18), 0.3% were Pacific Islander (n = 
3), 1% were multiracial (n = 9), and 5% 
indicated other (n = 40). Less than 0.1% 
of racial/ethnicity data were missing. 
The relative race/ethnicity composition 
of participants varied among programs 
(Table 2). 

Instrument
Field preference was measured by the Group Embed-

ded Figures Test (GEFT) (Witkin et al., 1977). The GEFT 
is a timed, 20-minute, pencil-and-paper instrument. It 
consists of one practice section and two scored sections; 
there are 9 items in each section. Each item is a complex 
geometric design embedded in a simple geometric figure. 
The simple figure is pictured on the back of the testing 
booklet. Students are required to hold a mental image of 
the simple form as they attempt to locate and outline it 
within the complex design. Success in this task requires 
the individual to ignore confusing visual information to 
identify and outline the hidden figure. One point is given 
for each correctly identified simple figure, with a total 
score ranging from 0 to 18. Field preference is a continu-

um, with a higher score indicating field independence and 
a lower score indicating field dependence (Witkin, Oltman, 
Raskin, & Karp, 1971). 

The GEFT has been used and test-
ed extensively in the psychological and 
educational literature (Goodenough, 
Oltman, Snow, Cox, & Markowitz, 
1991; Witkin & Goodenough, 1981). 
Melancon and Thompson (1987) noted 
that the frequent use of the GEFT may 
be because of its “exceptional psycho-
metric integrity” (p. 7). The GEFT has 
a reported reliability coefficient of 0.82 
(Witkin et al., 1971). Various strat-
egies have been used to determine 
field-dependent and field-independent 
classifications. Typically, the mean or 
median of the sample under examina-
tion is used as a cut-point for classi-
fication, with students falling above 
the cut-point classified as field inde-

pendent and those falling below the cut-point classified 
as field dependent (Dwyer & Moore, 2002; Khine, 1996; 
Rickards, Fajen, Sullivan, & Gillespie, 1997; Roberts & 
Park, 1984). Some researchers have suggested that stu-
dents whose scores fall at or near the center of the con-
tinuum are field neutral, meaning these students vary in 
their preference depending on the context (Rush & Moore, 
1991; Weller, Repman, Lan, & Rooze, 1995).

Procedure
Approval to conduct this study was granted by the 

university’s Institutional Review Board, and permission 
was obtained from relevant college deans, department 
chairs, and faculty. Student participation was voluntary. 
The GEFT was administered to participants in groups; 
sessions were scheduled based on course and students’ 

Table 1

Students’ Gender Across Programs

Program No. Female No. Male 

Medical 100 (47%) 113 (53%)

Dental 46 (33%) 94 (67%)

Podiatry 27 (59%) 19 (41%)

Physical therapy 51 (77%) 15 (23%)

Occupational therapy 17 (94%) 1 (6%)

Physiology 8 (53%) 7 (47%)

Generic undergraduate nursing 129 (84%) 24 (16%)

Graduate nursing 58 (87%) 9 (13%)

RN-to-BSN nursing 90 (90%) 10 (10%)

Health information management 51 (88%) 7 (12%)

Total 577 (66%) 299 (34%)
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schedules. Following an explanation of the study, each 
participant signed a consent form and completed a brief 
demographic form and the GEFT. 

Data Analyses and Results

All analyses were conducted using 
SPSS version 13 software. The means, 
standard deviations, and sample sizes 
for each program of study are presented 
in Table 3. The programs are organized 
by GEFT mean scores, in descending 
order. 

GEFT scores can range from 0, the 
field-dependent end of the continuum, 
to 18, the field-independent end of the 
continuum. Mean scores for graduate 
and RN-to-BSN nursing students were 
8.00 and 7.50, respectively; the median 
score for each was 7.00. Scores in each 
sample ranged from 0 to 18 but were 
clustered near the field-dependent end 
of the continuum: The lower one third 
of each distribution fell at or below 
4.00, whereas the upper one third fell 
at or above 10.00. The mean score for undergraduate nurs-
ing students was 9.97, the median score was 10.00, and 
scores ranged from 0 to 18. For this sample, scores were 
more evenly distributed across the continuum: The lower 
one third of the distribution fell at or below 8.00, whereas 
the upper one third was at or above 13.00.

To clarify differences among students in all programs, a 
one-way ANOVA was conducted, with program of study as 

the independent variable and GEFT score as the dependent 
variable. Two programs, occupational therapy and physiol-
ogy, were not included in this analysis due to small sample 
sizes. Groups were statistically significantly different (F = 
57.504, p = 0.000; hp

2 = 0.33). The effect size reported is 
partial eta2 (hp

2), which can be interpreted as the amount 
of variance in the dependent variable 
scores explained by the independent 
variable (Trusty, Thompson, & Petro-
celli, 2004). A moderate percentage of 
the variance in scores was explained 
by program of study (33%). A Tukey’s 
honestly significant difference multiple 
comparison test was conducted post 
hoc to determine which groups were 
statistically significantly different from 
each other. All analyses were conducted 
at p = 0.05 level of significance. Results 
are indicated in Table 3. 

The GEFT mean scores of graduate 
nursing students (mean = 8.00, SD = 
5.07) and RN-to-BSN nursing students 
(mean = 7.50, SD = 5.14) were statis-
tically significantly different from the 
GEFT mean scores of students in ge-

neric undergraduate nursing, physical therapy, podiatry, 
dental, and medical programs (Table 3); programs that 
do not share the same superscript differ significantly from 
each other. The means of students in graduate nursing 
and RN-to-BSN nursing programs did not differ from each 
other or from health information management students as 
indicated by the shared superscript “e.” No other program 
shares this superscript, indicating that, overall, students 

Table 2

Students’ Race and Ethnicity Across Programs 

Program Asian Black White Hispanic
Pacific 

Islander Multiracial Other 

Medical 54 (26%) 15 (7%) 124 (59%) 2 (1%) 0 (0%) 0 (0%) 15 (7%)

Dental 30 (22%) 3 (2%) 90 (65%) 5 (4%) 1 (<1%) 0 (0%) 9 (7%)

Podiatry 4 (9%) 5 (11%) 34 (74%) 1 (2%) 0 (0%) 1 (2%) 1 (2%)

Physical therapy 5 (8%) 17 (26%) 41 (62%) 3 (4%) 0 (0%) 0 (0%) 0 (0%)

Occupational therapy 1 (5%) 3 (17%) 14 (78%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Physiology 3 (20%) 3 (20%) 8 (53%) 0 (0%) 0 (0%) 0 (0%) 1 (7%)

Generic undergraduate nursing 26 (17%) 34 (22%) 76 (50%) 3 (2%) 2 (1%) 4 (3%) 8 (5%)

Graduate nursing 9 (13%) 22 (33%) 33 (49%) 0 (0%) 0 (0%) 0 (0%) 3 (4%)

RN-to-BSN nursing 8 (8%) 8 (8%) 79 (79%) 2 (2%) 0 (0%) 2 (2%) 1 (1%)

Health information management 13 (22%) 21 (36%) 18 (31%) 2 (3%) 0 (0%) 2 (3%) 2 (3%)

Total 153 (18%) 131 (15%) 517 (59%) 18 (2%) 3 (<1%) 9 (1%) 40 (5%)

Note. N = 871; 5 students (3 medical, 2 dental) did not report their race/ethnicity. Total row percentages may not equal 100% due to rounding.

The means of students 

in graduate nursing and 

RN-to-BSN nursing 

programs did not differ 
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from health information 
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in those programs (includ-
ing generic undergraduate 
nursing) had higher GEFT 
scores (i.e., were more field 
independent). 

Table 3 shows that the 
GEFT mean score of ge-
neric undergraduate nurs-
ing students (mean = 9.97, 
SD = 4.77) was statistically 
significantly different from 
the GEFT mean scores of 
students in dental (mean = 
13.65, SD = 4.40) and med-
ical (mean = 15.35, SD = 
3.00) programs. Students 
in the latter programs were 
the most field independent. 
There were no differences 
between the GEFT mean 
scores of generic under-
graduate nursing students 
and those of students in 
physical therapy and podi-
atry programs. The super-
scripts in Table 3 identify 
the remaining statistically significant differences among 
students in physical therapy, podiatry, dental, and medi-
cal programs. 

An ordinary least squares linear re-
gression was conducted to capture the 
effect of program of study, along with 
controlling for other potential relevant 
variables (i.e., gender, race/ethnicity) 
on GEFT scores. Program of study 
was recoded into three dummy vari-
ables: professional, consisting of medi-
cal, dental, and podiatry programs; 
nursing, consisting of undergradu-
ate, RN-to-BSN, and graduate nurs-
ing programs; and other, consisting 
of physiology, occupational therapy, 
physical therapy, and health informa-
tion management programs. Race/eth-
nicity was recoded into three dummy 
variables: White, Asian, and Black. 
Regression results indicated an over-
all model that significantly predicted 
scores on the GEFT (adjusted R2 = 
0.28, F[5, 870], p = 0.000). Regres-
sion results are indicated in Table 4. 
Note that in the regression analysis, 
the proportion of variance accounted for, adjusted R2, is 
a measure of effect size or practical significance of all 
entered variables on the dependent variable (Cohen, 
1988; Trusty et al., 2004). For this study, the magnitude 
of the effect size was moderate (28% of the variance) 
(Table 4).

All other things equal, being in a professional program 
added 3.89 points to the GEFT score over what would 
have been the case had the student been enrolled in the 

other programs (i.e., physical therapy, 
occupational therapy, physiology, or 
health information management). Be-
ing in a nursing program subtracted 
1.24 points from the GEFT score over 
what would have been the case had 
the student been enrolled in the other 
programs (i.e., physical therapy, occu-
pational therapy, physiology, health in-
formation management). In addition, 
being classified as White added 2.35 
to the GEFT mean score, compared 
with students who had been classi-
fied as Black. This is almost twice the 
increase for the Asian students (i.e., a 
1.20-point increase).

Discussion

There were two findings of impor-
tance to nursing education: Within the 
larger health education context, nurs-
ing students were the most field depen-

dent of all students tested, with the exception of students 
in health information management. When students in the 
three nursing programs were compared, generic under-
graduate students had a statistically significantly higher 
GEFT mean score than did graduate or RN-to-BSN nurs-
ing students. 

Table 3

Comparisons of GEFT Mean Scores of Health Professional Programs

Program Mean Score SD Sample

Medical 15.35b 3.00 213

Dental 13.65c 4.40 140

Podiatry 11.67c,d 4.42 46

Physical therapy 11.62d 4.07 66

Occupational therapya 10.78 6.41 18

Physiologya 10.67 4.52 15

Generic undergraduate nursing 9.97d 4.77 153

Graduate nursing 8.00e 5.07 67

RN-to-BSN nursing 7.50e 5.14 100

Health information management 7.45e 4.78 58

Note. N = 843. Mean scores are presented in descending order. Possible range is 0 to 18. Higher scores indicate 
field independence; lower scores indicate field dependence.  
a Occupational therapy and physiology were omitted from the ANOVA due to small sample size.
b-e Means in the same column that do not share superscripts differ at p < 0.05 in the Tukey’s honestly significant 
difference comparison.
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The finding that graduate and RN-to-BSN nursing stu-
dents were more field dependent than were students in all 
but one group is consistent with earlier 
findings (Witkin & Goodenough, 1981). 
Field-dependent students favor voca-
tions requiring a high degree of human 
contact and refined communication 
skills. Witkin et al. (1977) reported 
that field-dependent individuals gravi-
tated toward the service occupations, 
such as nursing, education, and social 
work. Conversely, field-independent 
individuals prefer vocations that allow 
for independent or solitary work, such 
as scientific research, or fields depend-
ing on the analytic and logical skills, 
such as the sciences or mathematics. 
Findings from many studies involving 
a range of occupations support the no-
tion of a correspondence between field 
preference and vocational selection 
(Barrett & Thornton, 1967; De Russy 
& Futch, 1971; DeSanctis & Dunikoski, 1983; Fergus-
son, 1992; Frank, 2001; Johnson, Prior, & Artuso, 2000; 
Kelleher, 1994; McRae & Young, 1988; Murphy, Doucette, 
Kelleher, & Young, 1997; Petrakis, 1981; Pincus, 1985; 
Wieseman, Portis, & Simpson, 1986). 

It is important to note that not all nursing students 
are cast in the same mold. The GEFT mean score of the 
generic undergraduate nursing students was statistically 
significantly higher than the mean scores of RN-to-BSN 
and graduate nursing students. Prior studies involv-
ing the field preferences of nursing students have used 
samples comprised of undergraduate nursing students. 
These studies yielded slightly higher GEFT mean scores 
for undergraduate nursing students but are consistent 
with our findings. Hodson (1985) reported a mean score of 
11.11 (SD = 4.38) for a sample of undergraduate nursing 
students. Ostrow (1986) reported similar mean scores for 
two groups of senior nursing students (mean = 11.00, SD = 

4.56; mean = 10.88, SD = 4.88). Also testing senior nursing 
students, Talarczyk (1989) obtained a GEFT mean score 
of 11.30 (SD = 4.45). The weight of evidence indicates that 
the average undergraduate nursing students’ score falls 
at the center of the field-dependent to field-independent 
continuum.

This study was not designed to identify reasons for 
differences in field preference between undergraduate 
nursing students and RN-to-BSN or graduate nursing 
students. An obvious difference between these groups is 
that undergraduate nursing students have not yet had 
experiences that would acculturate them in the nursing 
discipline, nor have they had time to self-select out of 
the field. Most students in the RN-to-BSN and graduate 
programs were practicing nurses returning to school for 
additional educational preparation. It may be that their 
lower GEFT scores are representative of the encultura-
tion of practicing nurses to their occupation. Perhaps 
clinical experience facilitates the contextual collection of 
information from the work environment, and with nurs-

ing experience comes a preference for 
a field-dependent approach to infor-
mation acquisition. The profession of 
nursing requires individuals to inter-
act with a variety of multidisciplinary 
team members, patients, and families; 
it requires individuals to collaborate 
and receive feedback from others; and 
it requires individuals to integrate a 
scientific foundation into the care of 
patients and rapidly assimilate infor-
mation in a holistic fashion. Collec-
tively, these occupational attributes 
provide a better match for individuals 
who are more field dependent. Field-
independent individuals who fail to 
acculturate may leave the profession.

Regression analysis helped isolate 
the relative influences of gender, race/
ethnicity, and program of study on a 

student’s GEFT score. There is some empirical evidence 
to suggest that gender and race/ethnicity influence per-
formance on the GEFT. In this study, the distribution of 
students by gender and race/ethnicity differed dramati-
cally among programs (Tables 1 and 2). Findings re-
vealed that gender was not a predictor of performance on 
the GEFT; however, program of study and race/ethnicity 
were found to be predictors. Educators who teach nurs-
ing students as well as students in other health-related 
disciplines should consider their students’ cognitive style 
and race/ethnicity. Being classified as White and en-
rolled in a nursing program added 1.11 more points to 
the GEFT mean score than would have been the case if 
the student had been classified as Black and enrolled in 
the physical therapy, occupational therapy, physiology, or 
heath information management programs. Being Asian 
and enrolled in a nursing program yielded a GEFT mean 
score 0.04 points lower than would have been the case if 

Table 4

Summary of the Regression Model

Predictor b Significance

Gender –0.531 ns

White 2.35 0.000

Asian 1.20 0.014

Professional program (medical, 
dental, podiatry)

3.89 0.000

Nursing program (undergraduate, 
graduate, RN-to-BSN)

–1.24 0.005

Note. R2 = 0.29, Adjusted R2 = 0.28, p = 0.000. b = standardized 
regression coefficients, ns = not significant.
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the student had been classified as Black and enrolled in 
the physical therapy, occupational therapy, physiology, or 
heath information management programs.

Implications for Nursing Education

When nursing curricula are being designed, we sug-
gest the two major findings of this study be considered: the 
relatively lower GEFT mean scores of nursing students 
compared with students in other health professions and, 
concurrently, the wide variability in GEFT mean scores 
among students within each of the three nursing programs. 
When developing instruction for an entire class of nursing 
students, an instructor should consider embedding strate-
gies that would benefit the average nursing student. Our 
findings revealed that the average graduate or RN-to-BSN 
nursing student tends to be more field dependent (means = 
8.00 and 7.50, respectively); although the average under-
graduate nursing student falls near the center of the field-
dependent to field-independent continuum (mean = 9.97). 

On the other hand, we found wide 
variability in the scores of nursing 
students within each program. The 
greatest variability occurred with un-
dergraduate nursing students. Their 
GEFT median score was 10.00 and 
the distribution was not significantly 
skewed. There was less variability 
in the GEFT mean scores of gradu-
ate and RN-to-BSN nursing students. 
The GEFT median score for students 
in these two groups was 7.00; that is, 
half of the students fell at or below this 
score. This score is low and indicates a 
more field-dependent cognitive style. As 
mentioned previously, one third of the 
students in these two groups had scores 
of 4 or below, which indicates that they 
are highly field dependent. 

Research findings indicate that field-dependent stu-
dents benefit from enhanced strategies that gain and fo-
cus their attention. The uses of these strategies are not 
preferred by field-independent learners although, overall 
these strategies have not been found to interfere with 
their learning (Rickards et al., 1997). This suggests that 
instructors should consider providing enhanced learning 
strategies from which field-dependent or field-independent 
students can select. Strategies that have direct applica-
tion to nursing education are presented in the following 
paragraphs. 

One class of strategies involves helping field-dependent 
learners by providing external organization to the presen-
tation of content. It is good instructional practice to pres-
ent didactic information in a manner that emphasizes 
relationships among elements. However, field-dependent 
learners benefit from strategies that go beyond well-
organized lectures. These students have difficulty under-
standing the inherent structure of a given content or gen-

erating their own structure and thus, they benefit from 
the provision of written organizers such as handouts or 
lecture outlines that can be provided online. On the other 
hand, this strategy has not been found to benefit field-
independent learners, who often prefer to develop their 
own outlines (Frank, 1984; Kiewra & Frank, 1986, 2001; 
Weller et al., 1995). 

A characteristic of field-dependent learners is the in-
ability to determine which salient elements in the envi-
ronment are important. Thus, a second class of strategies 
to increase the learning and retention of field-dependent 
nursing students involves signaling the important learn-
ing facts, concepts, principles, and skills. Signaling 
“serves to cue the learner to the important test content 
and its organizational structure” (Rickards et al., 1997, 
p. 508). Given that any class of nursing students contains 
30% to 50% field-dependent learners (i.e., at or below a 
GEFT score of 7.00), extensive use of signaling is sug-
gested. Signaling can be as simple as stating the impor-
tance of a concept or the bolding of key text. Signaling 

can also be more complex, as in a 
software program’s feature of provid-
ing definitions for highlighted con-
cepts. Rickards et al. (1997) reported 
that the use of signaling resulted in a 
greater increase in learning for field-
dependent students compared with 
field-independent students, while at 
the same time not interfering with 
the learning of field-independent stu-
dents. Signaling was also found to be 
important to nursing students in the 
clinical setting (Hodson, 1985). Due 
to the inherent complexity of such au-
thentic environments, field-dependent 
learners can be easily overwhelmed by 
the great variety of stimuli, making it 
difficult to identify which of the many 

variables in the environment is important. 
Field-dependent learners are social learners. They rely 

on the interactions with others as their primary source 
of information (Witkin & Goodenough, 1981). A strategy 
that supports this preferred mode of learning is the small 
collaborative group, which provides content in a social 
frame of reference. This strategy was tested by Rollock 
(1992), who reported statistically significant higher post-
test scores for field-dependent students who learned in an 
interactive small group setting, compared with those who 
learned in a lecture format (Norris, 1986). An interactive 
small group setting may provide increased student and 
faculty interaction, which, by helping to clarify difficult 
topics and by providing additional cues, will increase the 
learning of field-dependent students. Optional opportuni-
ties for interactivity can be made available through the 
use of various communication technologies (i.e., e-mail, 
listservs, advanced collaborative software). 

It is considered good instructional practice to provide 
feedback to students in the form of a correct response with 

Instructors should 

consider providing 

enhanced learning 

strategies from which 

field-dependent or field-

independent students 
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accompanying rationale. However, research suggests that 
this strategy is more important for field-dependent learn-
ers than it is for field-independent learners. Roberts and 
Park (1984) and Khine (1996) found that field-dependent 
students who were given both the correct answer and the 
rationale on multiple-choice questions scored better than 
did field-dependent students who did not receive feedback 
or received only the correct answer. The provision of feed-
back did not improve the learning of field-independent 
students. With limited class time, it is often difficult to 
provide extensive feedback on course work, quizzes, and 
examinations. To meet the needs of field-dependent learn-
ers, perhaps optional review sessions could be offered or 
elaborated feedback could be provided through online de-
livery.

Metacognition (i.e., thinking about thinking) is often 
overlooked as a strategy that should be a component of any 
curricula. Lu and Suen (1995) compared the performance 
of field-dependent and field-independent undergraduate 
students on multiple-choice questions and performance-
based assessments that measured application of learned 
content. The scores of the field-dependent and field-
independent students did not differ on the multiple-choice 
questions. However, the field-independent students scored 
statistically significantly higher on the performance-based 
assessment items. The researchers concluded “the use of 
[performance-based assessment] can be expected to be ob-
scured by cognitive style and give the [field-independent] 
student an unfair advantage” (Lu & Suen, 1995, p. 14). 
If this finding is replicated, nurse educators will need to 
provide field-dependent learners strategies so they can 
better analyze and solve performance-based questions. 
The key may be training students to improve their meta-
cognitive abilities. Rush and Moore (1991) found that 
when field-dependent students were provided restructur-
ing training as a metacognitive strategy they were bet-
ter able to analyze, restructure, and solve problems. This 
skill will aid field-dependent learners when they encoun-
ter the increasing number of authentic assessments (i.e., 
applied problem solving and higher order thinking) used 
in nursing education.

The idea of training students to recognize their own 
cognitive style and possibly to modify their approach to 
learning has critical implications for developing nursing 
curricula. By training students to become aware of their 
own cognitive style and its implications about learning, 
students will be better able to select optimal instructional 
strategies that are consistent with their own style. In ad-
dition, by training students to restructure their cognitive 
approach, they will be better able to adapt to a given in-
structional environment. 

To make it feasible to reach both field-dependent and 
field-independent learners, we suggest that instructors 
provide optional enhanced strategies for field-dependent 
learners. The use of technology makes the availability of 
optional strategies more feasible than in the past. For ex-
ample, instructors can use course delivery systems to pro-
vide advanced organizers in the form of lecture outlines, 

handouts, and lecture notes in which important and rele-
vant concepts have been highlighted. Students who prefer 
learning in social situations, typically field-dependent stu-
dents, can use technology to extend their interactions with 
each other beyond the walls of the classroom through on-
line technologies. Students who prefer independent learn-
ing can be provided didactic and investigative software to 
use on their own (Butz, Duarte, & Miller, 2006; Heckman, 
Miller, & Noble, 2006).

Conclusion

In a sample of more than 800 students enrolled in 
health-related programs at a large urban university, nurs-
ing students in RN-to-BSN and graduate programs were 
found to be more field dependent than all other student 
groups, except for those in the health information man-
agement program. Due to the variability in GEFT scores 
among students in the three nursing programs, not all 
nursing students could be classified as field dependent. 
Nonetheless, many nursing students were found to have 
a more field-dependent cognitive style. This approach to 
information acquisition may put nursing students at a 
disadvantage in preparing for their profession. Through 
the use of tailored educational strategies, nurse educa-
tors can better support field-dependent learners in di-
dactic as well as clinical learning environments. Further 
research on the selection and effectiveness of educational 
strategies, the use of technology to deliver optional in-
structional environments, and the use of metacognitive 
training for field-dependent nursing students is needed. 
As collaborative and interdisciplinary features of nurs-
ing education continue to develop, we suggest that at-
tention broadens to identify strategies that include field-
independent learners.

References
Barrett, G.V., & Thornton, C.L. (1967). Cognitive style differences 

between engineers and college students. Perceptual and Motor 
Skills, 25, 789-793.

Butz, B.P., Duarte, M., & Miller, S.M. (2006). An intelligent tutor-
ing system for circuit analysis. IEEE Transactions on Educa-
tion, 49, 216-223.

Chinien, C.A., & Boutin, F. (1993). Cognitive style FD/I: An im-
portant learner characteristic for educational technologists. 
Journal of Educational Technology Systems, 21, 303-311.

Cohen, J. (1988). Statistical power analysis for the behavioral sci-
ences (2nd ed.). Hillsdale, NJ: Lawrence Erlbaum. 

DeCoux, V.M. (1990). Kolb’s Learning Style Inventory: A review of 
its applications in nursing research. Journal of Nursing Edu-
cation, 29, 202-207. 

De Russy, E.A., & Futch, E. (1971). Field dependence-independence 
as related to college curricula. Perceptual and Motor Skills, 
33, 1235-1237. 

DeSanctis, G., & Dunikoski, R. (1983). Group embedded-figures 
test: Psychometric data for a sample of business students. Per-
ceptual and Motor Skills, 56, 707-710. 

Dwyer, F.M., & Moore, D.M. (2002). Association of field depen-
dence and color-coding to male students’ achievement. Percep-
tual and Motor Skills, 94, 440-442.

Fergusson, L.C. (1992). Field independence and art achievement 
in meditating and nonmeditating college students. Perceptual 

252 Journal of Nursing Education



Noble et al.

and Motor Skills, 75, 1171-1175.
Frank, B.M. (1984). The effect of field independence-dependence 

and study technique on learning from a lecture. American 
Educational Research Journal, 21, 669-678.

Frank, B.M. (2001). Cognitive styles and teacher education: Field 
dependence and areas of specialization among teacher educa-
tion majors. Journal of Educational Research, 80, 19-22. 

Goodenough, D.R., Oltman, P.K., Snow, D., Cox, P.W., & Markow-
itz, D. (1991). Field dependence-independence and embedded 
figures performance. In S. Wapner & J. Demick (Eds.), Field 
dependence-independence: Cognitive styles across the life span 
(pp. 138-148). Hillsdale, NJ: Hove & London.

Griggs, D., Griggs, S.A., Dunn, R., & Ingham, J. (1994). Accommo-
dating nursing students’ diverse learning styles. Nurse Educa-
tor, 19(6), 41-45.

Heckman, J.L., Miller, S.M., Noble, K. (2006, April). The Knowl-
edge Assembler, a content management program designed to 
assist in the creation of computer aided instruction programs 
customized for the student’s discipline and field preference. Pa-
per presented at the annual meeting of the American Educa-
tional Research Association, San Francisco, CA.

Hodson, K.E. (1985). Cognitive style and behavioral differences 
of nursing students in the clinical setting. Journal of Nursing 
Education, 24, 58-62.

Hsu, C.L., & Wedman, J.F. (1994). Content emphasis, practice, 
and cognitive style in analogical problem solving. Journal of 
Research and Development in Education, 28, 1-10. 

Johnson, J., Prior, S., & Artuso, M. (2000). Field dependence as 
a factor in second language communicative production. Lan-
guage Learning, 50, 529-567.

Kahtz, A.W., & Kling, G.J. (1999). Field-dependent and field-
independent conceptualizations of various instructional meth-
ods with an emphasis on CAI: A qualitative analysis. Educa-
tional Psychology, 19, 413-428.

Kelleher, W.E. (1994). The Group Embedded Figures Test: Field 
dependence/independence and undergraduate commerce ma-
jor. College Student Journal, 115-119. 

Khine, M.S. (1996). The interaction of cognitive styles with vary-
ing levels of feedback in multimedia presentation. Interna-
tional Journal of Instructional Media, 23, 229-237.

Kiewra, K.A., & Frank, B.M. (1986). Cognitive styles: Effect of 
structure at acquisition and testing. Contemporary Educa-
tional Psychology, 11, 253-263. 

Kiewra, K.A., & Frank, B.M. (2001). Encoding and external-
storage effects of personal lecture notes, skeletal notes, and 
detailed notes for field-independent and field-dependent learn-
ers. Journal of Educational Research, 81, 143-148. 

Lu, C.H., & Suen, H.K. (1995). Assessment approaches and cogni-
tive styles. Journal of Educational Measurement, 32, 1-17.

McRae, L.S., & Young, J.D. (1988). Group Embedded Figures Test: 
Psychometric data for a sample of Canadian undergraduate 
business students. Perceptual and Motor Skills, 67, 195-198. 

Melancon, J.G., & Thompson, B. (1987, November). Measurement 
characteristics of a test of field independence: Literature review 
and development of findings of the Group Embedded Figures 
Test. Paper presented at the annual meeting of the Mid-South 
Educational Research Association, Mobile, AL. (ERIC Docu-
ment Reproduction Service No. ED 292823) 

Messick, S. (1984). The nature of cognitive styles: Problems and 
promise in educational practice. Educational Psychologist, 19, 
59-74.

Murphy, H.J., Doucette, P.A., Kelleher, W.E., & Young, J.D. (1997). 
The Group Embedded Figures Test: Undergraduate business 
concentration and analytical skills. Journal of Education for 
Business, 73, 39-42. 

Nasser, R., & Carifio, J. (1993, April). The effects of cognitive style 
and Piagetian logical reasoning on solving a propositional re-
lation algebra word problem. Paper presented at the annual 
meeting of the New England Educational Research Organiza-
tion, Portsmouth, NH. (ERIC Document Reproduction Service 
No. ED364430)

Norris, J. (1986). Teaching communication skills: Effects of two 
methods of instruction and selected learner characteristics. 
Journal of Nursing Education, 25, 102-106.

Ostrow, C.L. (1986). The interaction of cognitive style, teaching 
methodology and cumulative GPA in baccalaureate nursing 
students. Journal of Nursing Education, 25, 148-155. 

Petrakis, E. (1981). Cognitive styles of physical education majors. 
Perceptual and Motor Skills, 53, 574. 

Pincus, K.V. (1985). Group Embedded Figures Test: Psychomet-
ric data for a sample of accountants compared with student 
norms. Perceptual and Motor Skills, 60, 707-712.

Rickards, J.P., Fajen, B.R., Sullivan, J.F., & Gillespie, G. (1997). 
Signaling, notetaking, and field independence-dependence in 
text comprehension recall. Journal of Educational Psychology, 
89, 508-517.

Roberts, F.C., & Park, O. (1984). Feedback strategies and cogni-
tive style in computer-based instruction. Journal of Instruc-
tional Psychology, 11, 63-74.

Robertson, R.J., & Alfano, P. (1985). Field dependence as a limit-
ing factor in solving a complex problem. Perceptual and Motor 
Skills, 61, 276-278.

Rollock, D. (1992). Field dependence/independence and learning 
condition: An exploratory study of style vs ability. Perceptual 
and Motor Skills, 74, 807-818.

Rush, M.G., & Moore, D.M. (1991). Effects of restructuring train-
ing and cognitive style. Educational Psychology, 11, 309-321.

Talarczyk, G. (1989). Aptitude, pervious achievement, and cog-
nitive style: Relation to academic achievement in nursing 
courses of differing content. Journal of Nursing Education, 
28, 265-270.

Trusty, J., Thompson, B., & Petrocelli, J.V. (2004). Practical guide 
for reporting effect size in quantitative research. Journal of 
Counseling & Development, 82, 107-110.

Weller, H.G., Repman, J., Lan, W., & Rooze, G. (1995). Improv-
ing the effectiveness of learning through hypermedia-based 
instruction: The importance of learner characteristics. Com-
puters in Human Behavior, 11, 461-465. 

Wieseman, R.A., Portis, S.C., & Simpson, F.M. (1986). An analysis 
of the relationship between cognitive style & grades: New per-
spectives on success or failure of preservice education majors. 
College Student Journal, 512-517. 

Witkin, H.A., & Goodenough, D.R. (1981). Cognitive styles: Essence 
and origins. New York: International Universities Press.

Witkin, H.A., Moore, C.A., Goodenough, D.R., & Cox, P.W. (1977). 
Field-dependent and field-independent cognitive styles and 
their educational implications. Review of Educational Re-
search, 47, 1-64.

Witkin, H.A., Oltman, P.K., Raskin, E., & Karp, S.A. (1971). 
Group Embedded Figures Test manual. Menlo Park, CA: Mind 
Garden. 

June 2008, Vol. 47, No. 6 253




