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A number of factors that influence the
educational process have emerged from research on
human developmental stages and life phases.
Learning dyle is one factor researchers clamed
influence student educationd performance (Dunn &
Dunn, 1979; Claxton & Murrdl, 1987, Garger &
Guild, 1984; Saracho, 1989; Witkin, 1973).
Gregorc  (1979) described learning style as
“congding of didinctive behaviors which serve as
indicators of how a person learns from and adapts to
his’her environment. It aso gives clues as to how a
person’s mind operates’ (p. 234).

Learning style research has been gpplied at
an ever-increasing rate to the problems of education
(Doebler & Eike, 1979). Claxton and Murrell
( 1987) suggested that learning style could be an
extremely important element in the move to
improve curricula and the teaching process in higher
education. Anderson and Adams (1992) indicated
that more attention than ever was being focused on
how to meet the chalenge of increasng diversty in
the classroom. Anderson and Adams (1992) argued
that:

One of the mogt dgnificant chalenges
that universty indructors face is to be
tolerant and perceptive enough to
recognize learning differences among
their students. Many ingtructors do

not redize that sudents vary in the way
they process and understand information.
The notion that dudents cognitive
kills are identica a the collegiate leve
[suggests] arrogance and ditism by
sanctioning one groups dyle of learning
while discrediting the style of others

(p. 19)

Field-dependent and field-independent
learning dyles have been widdy and extensvey
studied and have the broadest application to
educational concerns (Witkin, Dyk, Faterson,
Goodenough, & Karp, 1962). Witkin, Moore,
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Goodenough, and Cox (1977) suggested that
dudents who preferred a field-dependent learning
dyle tended to perceive the world globdly, found it
more difficult to solve problems, were highly
sendtive and attuned to the socid  environment,
tended to favor the “gpectator approach” to learning,
and would adopt the organization of information to
be learned. Additiondly, students who preferred a
field-dependent learning style were more
extrindcdly motivated and responsve to  socid
reinforcement.

Conversdly, students who preferred a fidd-
independent learning style tended to view the world
more andyticdly, found it eeser to solve problems,
and were more likely to favor “inquire” and
independent study. In addition, field-independent
sudents tended to provide their own structure to
facilitate learning, were more intrinsically
motivated, and were generdly unresponsve to
socid reinforcement (Witkin et a., 1977).

Currently, research on field-dependent and
field-independent learning style in colleges of
agriculture is limited to the efforts of a few
researchers  (Escombe, 1988; Cano & Garton,
19923, 1992b; Cano , Garton, & Raven, 1991, 1992;
and Raven, Cano, Garton, & Shelhamer, 1993), and
to a small number of graduate students and
undergraduate students majoring in agricultural
education. If educators in colleges of agriculture
are to recognize and appreciate differences in
dudents learning style and meet the chdlenge et
forth by Anderson and Adams ( 1992), an expanson
of this research area is essentid.

Purpose and Research Questions

The purpose of this sudy was to determine
the preferred learning dyle of sudents enrolled in
the College of Agriculture at a land-grant
university.  The following specific research
questions were examined:
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What was the preferred learning style of
gudents enrolled in the College of
Agriculture by gender as measured by
the Group Embedded Figures Test?

What was the preferred learning style of
sudents enrolled in the College of
Agriculture by academic mgor as
measured by the Group Embedded
Figures Tex?

What was the overdl preferred learning
dyle of sudents enrdlled in the College
of Agriculture as measured by the Group
Embedded Figures Test?

Procedures

The accessble populaion for the descriptive
Sudy was senior sudents enrolled in the College of
Agriculture a The Ohio State Universty during the
Autumn Quarter, 1992 (N=388). An up-to-date list
of seniors was obtained from the College Office and
sarved as the frame for the study. A sample of 196
sudents was randomly drawn from the population
of senior dudents The sample sze (n=196) was
determined using Krejcie and Morgan's (1970) table
of sample szes, specifying a five percent margin of
error.

The Group Embedded Figures Test (GEFT:
Witkin, Oltman, Raskin, & Karp, 1971) was used to
asess the preferred learning style of dudents, as
either field-dependent or field-independent.
Individudls scoring grester than the nationd mean
(11.4) were conddered to be preferring a fidd-
independent learning style, while subjects scoring
less than the nationd mean were consdered to be
preferring a fidd-dependent learning style (Witkin
et d., 1971). The totd possble raw score on the
GEFT was 18.

The validity of the GEFT has been
edablished by determining its reaionship with its
“parent” test, Embedded Figures Tet (EFT), as well
as the Rod and Frame Test (RFT), and the Body
Adjustment Test (BAT) (Witkin et al, 1971).
Because the GEFT was a speed test, internal
consstency was measured by treating each scored
section (sections two and three) as split-halves.
Witkin et a., (1971) reported a corrected Spearman-
Brown rdiability coefficient of .82 on the GEFT.
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Data collection was initiated by mailing
dudents a letter of invitation Srongly encouraging
participation in the sudy. The letter was structured
according to Dillman (1978) and specified four
dates and times with two data collection sessons on
each date. Students were invited to attend one of
the eight sessons offered. Students were able to
indicate ther willingness to paticipate on a sdf-
addressed, stamped postcard. Ten days after the
initid mailing, follow-up efforts were conducted via
telephone to determine dudents  willingness  to
participate in the study. A make-up data collection
sesson was offered to students unable to attend
their scheduled session. All data collection sessons
were located in the same room.

A total of 47 percent (n=92) of the students
in the sample participated in one of the eight
scheduled or one make-up data collection session.
Students who did not participate in the study were
trested as nonrespondents and considered to be
NONresponse error.

Nonresponse error was controlled by
sampling the nonrespondents and comparing them
with the respondents. A sample of 10 percent of the
nonrespondents  (n=Il) was randomly drawn and
datisticaly compared to the sample of respondents
(n=92) on variables of interest as was suggested by
Miller and Smith (1983). Using a t-test andyss, no
gonificant differences (p<.05) were found between
the sample of nonrespondents and respondents. The
nonrespondent data were pooled with the
regpondent data, yielding a sample sze of 103
(53.0%) and allowing generalization to the
sample/population (Miller & Smith, 1983).

The data were analyzed usng SPSSPC+.
Descriptive statistics such as frequencies,
percentages, central tendencies, variance, and
ranges were used to present the data A t-test
statistic was used to determine significant
differences between groups. An dpha levd of 05
was et a priori.

Results

The Group Embedded Figures Test (GEFT,;
Witkin et d., 1971) was used to gather data on the
preferred learning styles of senior students enrolled
in the College of Agriculture a& The Ohio Stae
Universty during the Autumn Quarter, 1992. The
preferred learning dyle of senior dudents was
dichotomized as ether fidd-dependent or fidd-
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independent. Senior students scoring less than the
national mean (11.4) were considered to be
preferring a fidd dependent learning yle, while
sudents scoring greeter than the national mean were
consgdered to be preferring a fidd-independent
learning gyle.

A gender andyss (Table 1) indicated that
28.8 percent of the males preferred a field-
dependent learning style, whereas a majority
(7 1.2%) of the mdes preferred a field-independent
learning dyle Among femdes, approximatey 50
percent preferred both fiedd-dependent and field-
independent learning styles. The raw GEFT scores
ranged from 1 to 18 for maes and 2 to 18 for
femdes (Table 2). The raw mean GEFT score for
males was 134 and 11.1 for femdes. Using a t-test,
the gender difference in rav mean scores on the
GEFT was found to be dgnificant (t=-2.71; p<.05).

An andyds of the overdl GEFT scores
(Table 1) indicated that 38.8 percent of the senior
sudents preferred a fidd-dependent learning style.
Conversdly, 61.2 percent of the senior students
preferred a fidd-independent learning syle. The
raw mean GEFT score for senior students was 12.4
(Table 2). The raw GEFT scores for senior students
ranged from 1 to 18.

Table 1. Preferred Learning Style by Gender

Education, Food Science, Dairy Science,
Agronomy, Agriculturd Mechanics) in the College
of Agriculture revealed that of the 27 senior
gsudents mgoring in Anima Science, 29.4 percent
preferred a field-dependent learning style and 70.4
percent preferred a fied-independent learning style.
The raw GEFT scores ranged from 2 to 18 with a
rav mean GEFT score of 13.1.

Table 3. Preferred Learning Style by Academic
Magor (n= 103)

GEFT

Feld- Feld-
Major Dependence Independence

n % n %
Anima  Science 8 29.6 19 70.4
Agr. Economics 11 524 10 47.6
Horticulture 7 43.8 9 56.2
Agr. Education 1 91 10 90.9
Food Science 3 37.5 5 62.5
Dary Science 1 14.3 6 85.7
Agronomy 5 71.4 2 28.6
Agr. Communication 3 75.0 1 25.0
Agr. Mechanics 1 50.0 1 50.0
Total 40 38.8 63 61.2

Table 4. Mean Preferred Learning Style Score by
Maor (n=103)

Major n Mean SD Range

Anima  Science 27 131 399 2-18
Agr. Economics 21 11.1 4.65 4-18
Horticulture 16 121 4.69 3-18
Agr. Education 11 156 270 09-18
Food Science 8 11.3 523 1-17
Dary Science 7 13.7 2.29 11-17
Agronomy 7 123 263 1017
Agr. Communication 4 8.8 538 215
Agr. Mechanics 2 105 354 8-13

(n=103)
GEFT
Gender ied- _Fidd-Indenendence
n % n_ %
Mde 17 28.8 21 1.2
Femde 23 52.3 63 47.7
Tota 40 38.8 61.2
Table 2. Mean Preferred Learning Score by Gender
(n=103)
Gender n Mean SD Range t-value
Mde 59 134 375 118 271
Femde 44 111 4.62 2-18
Overdl| 103 124 427 1-18

Note: Raw scores are based on a maximum possible
score of 18. *p<.05.

An andyds, usng frequencies, percentages
(Table 3), means, dtandard deviation, and ranges
(Table 4) of students preferred learning style by
nine academic majors (Animal Science,
Agriculturd  Economics, Horticulture,  Agricultura
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Note: Raw scores are based on a maximum possible
score of 18. Group range = 8.8 - 15.6.

Of the 21 senior students majoring in
Agriculturd Economics, 524 percent preferred a
fidd-dependent learning syle and 47.6 percent
prefered a fidd-independent learning style. The
raw GEFT scores ranged from 4 to 18 with a raw
mean GEFT score of 11.1.

Of the 16 senior students majoring in
Horticulture, 43.8 percent preferred a field-
dependent learning style and 56.2 percent preferred
a fidd-independent learning syle. The raw GEFT
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scores ranged from 3 to 18 with a raw mean GEFT
score of 12.1.

Of the 11 senior students majoring in
Agricultura  Education, 9.1 percent prefered a
field-dependent learning dyle and 909 percent
preferred a fied-independent learning dyle. The
raw GEFT scores ranged from 9 to 18 with a raw
mean GEFT score of 15.6.

Of the eght senior Sudents mgoring in
Food Science, 375 percent preferred a fied-
dependent learning style and 62.5 percent preferred
a fidd-independent learning style. The raw GEFT
scores ranged from 1 to 17 with a raw mean GEFT
score of 11.3.

Of the saven senior dudents mgoring in
Dairy Science, 14.3 percent preferred a fidd-
dependent learning style and 85.7 percent preferred
a fidd-independent learning style. The raw GEFT
scores ranged from 11 to 17 with a raw mean GEFT
score of 13.7.

Of the saven senior dudents mgoring in
Agronomy, 7 1.4 percent preferred a field-dependent
learning style-and 28.6 percent prefered a fidd-
independent learning style. The raw GEFT scores
ranged from 10 to 17 with a raw mean GEFT score
of 12.3.

Of the four senior students majoring in
Agricultural  Communications, 75.0 percent
preferred a field-dependent learning style and 25.0
percent preferred a field-independent learning style.
The raw GEFT scores ranged from 2 to 15 with a
raw mean GEFT score or 8.8.

Of the two senior students majoring in
Agricultural Mechanics, one preferred a field-
dependent learning syle and on preferred a fidd-
independent learning style. The raw GEFT scores
ranged from 8 to 13 with a raw mean GEFT score of
10.5.

Because of gross disproportionate group
Szes by mgor, datidicd differences were not
calculated among the nine academic majors.
Rather, the group datistics reported in Tables 3 and
4 sarve only as descriptive data for those senior
sudents in the study. Caution should be exercised
not to extrgpolate data in Tables 3 and 4 to the

population.
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Conclusions, Recommendations, and Practical
Importance

Senior gudents enrolled in the College of
Agriculture a The Ohio State Universty tended to
prefer a fidd-independent learning style. The raw
mean GEFT score for senior students enrolled in the
college was 124 of a maximum possble score of
18. Witkin et a. (1977) reported a mean GEFT
score of 11.6 for college graduates.

Of the senior students enrolled in the
College of Agriculture, maes prefered a fied-
independent learning style, whereas females
preferred a more field-dependent learning syle.
Peragtent gender differences have been found in the
field dependence/independence dimension by
severd researchers (Garger & Guild, 1984; Witkin,
1976), a finding supported by the current study.

Senior dudents in the study mgoring in
Animal Science, Horticulture, Agricultural
Education, Food Science, and Dairy Science tended
to prefer a field-independent learning style.
Conversdy, senior students in the study mgoring in
Agricultural Economics, Agronomy, and
Agriculturd  Communication tended to prefer a
fidld-dependent learning yle.

Ingtructors should conceive learning style as
refarring to actions rather than ability of students.
The key to utilizing information on students
learning dyles is to incorporate students learning
dyle in the planning and ddiver of indruction,
while also helping students “stretch” their
preferences for learning by teaching through other
learning gdyles.

Because leaning dyle affects the learning
success of gudents in specific kinds of dtuations,
indructors. need to be sendtive to learning yle
differences - a charge levded by Anderson and
Adams (1992). Indructors should have insght of
sudents preferred learning style. Workshops on
recognizing student learning styles should be
offered to indructors. With leadership from the
College of Agriculture teaching committee, learning
style workshops should be designed and
implemented by teacher educators in agricultura
education with expertise in learning theories. At the
syles workshops, faculty can gain knowledge about
leaning dyles by having ther own leaning dyle
assessed.  Pat Guild, a leading researcher on
learning gyles, indicated that it is important for
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instructors, when working with students, to
undergand both their own and the students learning

poectives (Brandt, 1990), because as Dunn and
Dunn (1979) suggested, ingtructors tend to teach the

way they learn.

Knowledge of learning styles will allow
ingructors to be more ingghtful about how to adapt
indruction and curriculum to learning differences
that will build on dsudents greastest srengths and
address thelr wesknesses. The use of learning style
information will dert adminidrative leaders that the
college is serioudy interested in sudent learning; a
purpose that needs to be embraced by ingtructors
and adminigrators.

Students  learning dyle should be used to
direct indructors to incorporate various teaching
methods (eg., discussion, role play, supervised
dudy, lecture, case dudy, demondrations, fidd
trips, resource people, experiments), curriculum
materids (e.g., textbooks, handouts, worksheets),
and evduation techniques (eg., multiple choice,
cae dudies, essays) into classoom discourse to
reech sudents of differing learning syles.

Diverdty in dudent leaning gyles identified in
this study anchors the argument of the need for
ingtructors to have a repertoire of teaching methods.
Teacher educators in agriculturd education should
command leadership with the support from the
college academic dean in offering seminars or
workshops to ingructors not having coursework in
pedagogy to augment ingtructors repertoire of
teaching methods.

Students should have knowledge of their preferred
learning style. During freshmen orientation
programs, students should be assessed for their
preferred learning syle and offered counsding on
how to adapt ther learning style to various teaching
dyles they are dedtined to encounter in college
classrooms. As a result, students will gain
confidence in ther learning drengths and develop
vaious leaning draegies for handling chalenging
gtuations that are cetan to arise Sudents will
adso begin to see how they learn mogt effectively
and efficiently, dlowing them to be better able to
take more responghility for ther own learning.

Students and instructors need to accept and
vdue the diverdty of leaning syles. Beginning as
entering college freshmen, students should be
counsdled on learning and teeching style differences
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and begin work on coping with these differences.
Underdanding differences in learning and teaching
styles should enable students to improve their
learning.

Academic advisors and college counsdors
should become knowledgeable about learning
styles. Workshops -should be offered to academic
advisors and college counsdors on learning syles.
Knowledge about learning styles will allow
academic advisors to diagnose students preference
for utilizing media, teaching methods, and
curriculum materids that will capitdize on sudents
drengths, strengthen their wesknesses, and ensure
success in coursework. Knowledge of sudent
learning dyles has great potentid as a tool for
college counsdlors to ad sudents in career planning
(Witkin et d., 1977). Dembo (1988) suggested that
dudents prefering a fidd-independent  learning
syle will tend to choose occupations where there is
less emphasis on interpersona interaction, whereas
dudents preferring a fied-dependent learning style
will tend to favor occupations that require
involvement with others.

Research on learning styles in higher
education should continue. Further research should
investigate the dability of the current research
reported and be expanded to other colleges of
agriculture. For each academic mgor in colleges of
agriculture, a representative sample of  students
should be drawn to assess students' learning style by
major. Research should also be conducted to
invedtigate if college modes of teaching tend to
sydemdicdly favor one dyle of leaning over
another and how these modes of teaching related to
the completion-rate of sudents as a result of their
preferred learning style. Additionally, research
should be conducted to determine if students taught
in thar prefered leaning style score higher on
tests, assgnments, and attitude than those taught in
a manner dissonant from thelr orientation. Because
learning dyles can be more complicated than the
dichotomized learning syle in this sudy, research
should condder other learning styles in the future.
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