
Abstract

Introduction

This study tested purported relationships
between Gregorc learning styles and self-reported
instructional preferences of college students.
Answers on an instructional preference survey were
also compared to the grades achieved by the partici-
pating students in an introductory biology course.
Many of the long-assumed correlations between
learning style and instructional preferences were not
found in this study. Only the trends for the concrete
sequential learning style were largely in agreement
with previous literature. Compared to other learning
styles, concrete sequential learners reported a
significantly higher preference for organized and
structured lectures, the use of workbooks and lab
manuals, and projects with well-defined instructions.
Irrespective of learning style, some instructional
methods were rated as highly favorable by most
students. The highest preferences were indicated for
active learning techniques, for organized lectures
with visual aids, and for multiple choice test ques-
tions. High overall course grades were significantly
correlated to preferences for studying and working
alone and for a dislike of group projects and com-
puter-assisted studying modules.

Many learning style models have been proposed
to explain differences in how students perceive,
process, interpret, and retain information. The
classic literature (e.g., Dunn and Dunn, 1979;
Gregorc, 1979) suggests that students with different
learning styles should have distinct preferences for
different instructional activities. However, the
purported instructional preferences are largely only
assumptions based on the described characteristics of
people from different learning style groups. Few
studies have attempted to provide data for self-
reported instructional preferences, particularly for
contemporary college students.

Bohn et al. (2004) found no significant differ-
ences in the most preferred instructional tools
between students with different learning styles.
However, in that study, definitive conclusions may be
limited by the small sample size (N=44) and the
specific focus on instructional methods as utilized
within one particular course. Seidel and England
(1999) found some agreement of purported learning
style preferences with self-reported learning suc-

cess/performance. However, preferences for several
teaching methods and testing techniques were
similar among all students, regardless of learning
style. This study may also suffer from small sample
sizes because the total sample was split into a large
number of learning style categories, resulting in a
maximum sample size per category of only 18 stu-
dents.

One of the most widely-cited and well-established
learning style models is that of Gregorc (1979), which
uses two types of learning orientations (concrete and
abstract) and two types of ordering orientations
(sequential and random). These orientations are then
combined to form four learning styles: Concrete
Sequential (CS), Abstract Sequential (AS), Abstract
Random (AR), and Concrete Random (CR). Most
people show a preference for one or two of the learn-
ing styles and the Gregorc Style Delineator can be
used as a self-administered test to determine learning
style preferences (Gregorc, 1982a).

Instructional preferences for each of the four
Gregorc learning styles have been postulated
(Gregorc and Butler, 1984; Kaplan and Kies, 1993),
based largely on the attributes described in Gregorc's
original study (1979). Concrete Sequential learners
reportedly prefer step-by-step directions, hands-on
learning materials, and clearly organized lectures.
Abstract Sequential learners have been described as
being skilled at written, verbal, and image transla-
tion, preferring presentations with order and
substance, and favoring abstractions and simulated
experiences. Abstract Random learners purportedly
are attuned to atmosphere and mood, prefer unstruc-
tured information and busy environments, and favor
abstract, subjective experiences. Concrete Random
learners are described as intuitively successful in
unstructured problem-solving experiences, and show
preferences for trial-and-error, concrete examples,
and practice.

The main objective of this study was to compare
the long-assumed instructional preferences of
Gregorc learning styles with the self-reported
instructional preferences of college students.
Specifically, this three-year study, involving 173
students, compared Gregorc learning styles to self-
reported instructional preferences of students
enrolled in an introductory biology course.

This study was also designed to further investi-
gate trends from a previous study that suggested a
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relationship between grades and satisfaction with a
cooperative learning project (Lehman, 2007). The
previous study suggested that the high-achieving
students tended to dislike group projects, fearing that
their grades might be compromised by the work of
others. Several survey questions were specifically
included in the present study to attempt to distin-
guish between a dislike for group activities them-
selves versus a dislike for the potentially negative
effects of group work on the grades received. Other
relationships between academic achievement and
instructional preferences were also investigated.

Because studies suggest that dominant learning
styles may differ for students majoring in agriculture,
life sciences, or other natural sciences as compared to
students majoring in the humanities or social
sciences (Cano, 1999; Roberts, 2006; Seidel and
England, 1999), it is important to understanding the
validity of purported instructional preferences that
correspond to these learning styles. Likewise,
understanding the relationships between instruc-
tional preferences and achievement levels can aid in
the selection of methods that best enhance teaching
and learning for students in these disciplines.

This study was conducted at Longwood
University (Farmville, VA) in a second-semester
freshman introductory biology course during the
spring semesters of 2006-2008. Nearly all students
enrolled in the course were biology majors. A total of
173 students (47 males and 126 females) were
included in the utilized portion of the data set for this
three-year study. Because this study was conducted
in regularly scheduled class meetings within the
investigator's own classes, it was exempt from review
by the institutional Human and Animal Subjects
Research Review Committee. Nevertheless, students
were told that participation was optional.

At the beginning of the semester, the Gregorc
Style Delineator (Gregorc, 1982a) was used to
determine the dominant learning style of each
student. Gregorc (1982b) reports validity and
reliability ranges for this instrument as 0.85-0.88 and
0.89-0.93, respectively. Gregorc (1982b) identified a
score of 27 as an indication of a high preference for
that learning style. In this study, the highest score (if

27) was used to place each student in a dominant
learning style category. On the rare occasion when a
student did not have any dominant learning style
(score < 27 on all four scales) or had tie scores for two
or more categories, the student was excluded from
the data set.

After the completion of the Gregorc Style
Delineator, each student completed a 19-question
survey to rate their preferences for various instruc-
tional techniques. The first section of the survey
consisted of 15 techniques to be assessed on a five-
point Likert-type scale as follows: 1=strongly favor,
2=slightly favor, 3=neutral, 4=slightly dislike, and

5=strongly dislike. The second part of the survey
consisted of four questions where student where
asked to indicate their preference among two con-
trasting choices. For the purpose of some statistical
analyses, the first choice was designated as “1” and
the second choice was designated as “2.” Percentages
of the students' choices were also examined and
reported.

Data were analyzed using JMP, Version 6 and
SPSS, Version 14, with a p-value <0.05 indicating
statistical significance. One-way analysis of variance
(ANOVA) and Tukey HSD post-hoc tests were used to
test for differences in grades and survey responses of
students with different dominant learning styles.
Further explorations of the data used ANOVA and
correlation analyses to assess differences based on
grades, gender, and numerical scores for the four
learning style scales.

Using combined data from all three years, the
distribution of Gregorc learning styles (Gregorc,
1979) in the course was as follows: 39% Concrete
Sequential (CS), 12% Abstract Sequential (AS), 21%
Abstract Random (AR), and 28% Concrete Random
(CR). These percentages are similar to those found
for this course during previous years in another study
(Lehman, 2007).

When analyzed by gender, CS was the most
common learning style among both males and
females (though tied with CR in males). The predomi-
nance of other learning styles varied in males and
females (Figure 1). This is largely consistent with
gender differences seen in previous studies where
Gregorc scores were analyzed (Lehman, 2007;
O'Brien, 1991), though the percentages among males
was more heavily skewed toward CR and CS in this
study. When analyzed by numerical scores along the
four cognitive style scales, only the AR score varied
significantly with gender. Females scored signifi-
cantly higher on the AR scale, as compared to males
(mean S.E. for females and males, respectively: 26.2
0.5 and 23.1 0.6). O'Brien (1991, 1994) also observed
this gender difference in both college and high school
students, though he also found significant gender
differences for AS and CR scores in college students
(O'Brien, 1991), which were not detected in this
study.

The final grade received in the course was not
significantly correlated to gender. The course grade
also was not significantly different between the four
Gregorc style categories, although the numerical
score on the AR scale was significantly negatively
correlated to grade in the course. This finding may be
course and instructor specific. The instructor's AR
score is the lowest of the four Gregorc delineator
scores, indicating that students with an AR learning
style are the most distant from the instructor's
natural learning style (which might be reflected in
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teaching style). Also, the course involves a substan-
tial amount of hands-on, concrete learning through
laboratory instruction. Both lecture and lab are
highly structured and organized. These features may
put AR learning styles at a disadvantage in this
course.

Previous studies of correlations between grades
and learning style have mixed results. Some studies
have found no relationship (Harasym et al., 1995),
while others have reported a significant correlation
(Cano, 1999; O'Brien, 1994) between learning style
and course grades or GPA. Interestingly, O'Brien
(1994) also found evidence to suggest that the AR
learning style may be at a disadvantage, especially as
compared to the CS learning style which showed
significantly higher academic achievement in a high
school student population.

Learning style numerical scores were not
correlated to most self-reported instructional
preferences on the survey. Likewise, no significant
ANOVA results were found for the four dominant
learning style categories with these purported
instructional preferences (Table 1). Some other
studies comparing Gregorc learning styles to instruc-
tional preferences of college students have also found
no significant agreement (Bohn et al., 2004) or only
partial agreement (Seidel and England, 1999) with
the relationships originally proposed (Gregorc, 1979;
Gregorc and Butler, 1984; Kaplan and Kies, 1993).
Though these other studies had small sample sizes,
they are in agreement with this study's finding that
the long-assumed instructional preferences may not
be entirely applicable to contemporary college
students.

Some of the purported instructional preferences
for CS learners were observed in this study. Students
with the dominant learning style of CS reported a
significantly higher preference (p=0.0287) for
“clearly organized and structured lectures” as
compared to AR, with means ± SE of 1.39 ± 0.12 and
1.95 ± 0.16, respectively. Numerical scores on the CS
scale were correlated to two survey questions (Table
2). As predicted by the literature, higher CS scores
were correlated with a higher preference for the “use
of workbooks or lab manuals.” The sequential
learning style preference for “structured activities”
(which included structured lectures and workbooks)
was also found by Seidel and England (1999). When
given a choice between “projects with well-defined
step-by-step instructions and clear expectations” or
“projects without well-defined instructions to allow

for the freedom to be creative,” a higher CS score was
significantly correlated to the former choice. For
students with the dominant learning style of CS, 76%
selected this choice. The CR learning style numerical
scores showed the opposite significant trends,
compared to the CS trends, with the CR learning style
expressing a dislike for workbooks, lab manuals, and
projects with well-defined instructions.

Significant numerical score correlations for the
AR and AS scales showed that “problem-solving
activities” were disliked by AR and favored by AS
learners (Table 2). The classic literature seems to
suggest that the preference for problem-solving
activities should be related to the CR learning scale
instead (Gregorc 1979; Gregorc and Butler, 1984;
Kaplan and Kies, 1993).

Following the suggestion of Seidel and England
(1999), student learning styles were re-classified to
allow for dual or multiple dominance categories, such

Learning Styles and Instructional
Preferences
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as “dual sequential” for a student who scored above
the cut-off point of 27 on both the concrete sequential
and the abstract sequential dimensions. However,
analysis of the data with this new classification
structure did not yield any new meaningful trends
that were not already apparent with the original
“highest score only” categorization, as used by
Gregorc (1982a) or by the use of the actual numbers
on the four dimensional scales. Overall, use of the
actual numerical scores provided the highest ability
to detect trends and was superior to either methods of
attempting to establish discrete learning style
categories.

Regardless of learning style, some instructional
methods were more highly favored than others. The
instructional methods with the highest overall
preference scores were for active learning tech-
niques, such as field trips and hands-on activities,
and for lectures that were organized and included
visual aids (Table 3). A strong overall preference for
multiple choice questions (78% of students) was also
indicated, as opposed to essay questions.

The overall course
grade of individual students
(a possible indicator of a
student's ability level) was
significantly correlated to
their responses to several
survey questions, with
trends for students with
higher grades reporting a
dislike of group projects and
a preference for studying
and working alone (Table 4).
This is in agreement with a
previous study (Lehman,
2007), where the high-
achievers reported dissatis-
faction with the group
project used in the course at
that time. A relationship
between high achievement
level and preferences for
methods involving inde-
pendent study has been
found in some studies
(Stewart, 1981), but not in
o t h e r s ( R i s t o w a n d
Edeburn, 1983, 1984). One
study (Skipper, 1993)
implied that high ability
students disliked independ-
ent study, but this may
simply be a reflection of the
way the question was asked
(“best course develops
independent learners”) and

Grade Correlations

Table 1. Purported educational preferences that were not significantly related to

learning style in this study. Dominant Gregorc learning styles categories (ANOVA)
and learning style numerical scores (correlation analysis) were compared to survey

answers for instructional preferences of 173 students enrolled in an introductory
biology course. Purported correlations are based on Gregorc 1979, Gregorc and Butler

1984, & Kaplan and Kies 1993.

No significant correlation with

learning style in this study: Purported learning style correlation:

Hands-on activities (labs, models, etc.) Concrete Sequential

Field trips Concrete Sequential

Computer-assisted studying modules Concrete Sequential

Group projects Concrete Random

Independent study projects Concrete Random

Educational games and simulations Concrete Random

Lectures with a lot of information Abstract Sequential

Reading assignments Abstract Sequential

Video tapes/movies Abstract Random

Group discussions Abstract Random

Table 1. Purported educational preferences that were not significantly related to
learning study. Dominant Gregorc learning styles categorgories (ANOVA) and
learning style numerical scores (correlation analysis) were compared to survey
answers for instuctional preferences of 173 students enrolled in an introductory
biology course. Purported correlations are based on Gregorc 1979, Gregorc and
Butler 1984, & Kaplan and Kies 1993.

Table 2. Significant Correlations between Student Survey Answers and the Corresponding
Learning Style Numerical Scores

Survey Question

Use of workbooks or lab manuals

Prefer: project with well-defined
step-by-step instructions and clear
expectations OR projects without
well-defined instructions to allow for

the freedom to be creative

Problem-solving activities

r=Pearson product moment correlation coafficient

survey answer scale: 1=strongly favor, 2=slightly favor, 3=neutral, 4=slightly dislike,
and 5=strongly dislike

survey answer scale: 1=first choice (step-by-step instructions), 2=second choice
(without well-defined instructions)
* or** - significant at p=0.05 or 0.01, respectively

y

x

y

z

y

x

Concrete
Sequential

r

-.198**

-.195*

-.056

z

Concrete
Random

r

.161*

.165*

.041

Abstract
Sequential

r

.118

.044

-.196**

Abstract
Random

r

.024

.019

.179*

Table 3. Instructional Techniques with the Highest Overall Preference, Regardless of Learning Style

_______________________________________________________________________
Survey Question

z
Mean ± SE % Favored

y

Hands-on activities (labs, models, etc.) 1.42 ± 0.07 92

Field Trips 1.48 ± 0.07 88

Clearly organized and structured lectures 1.63 ± 0.07 81

Lectures that include a lot of pictures, maps, and/or diagrams 1.88 ± 0.08 81

Educational games and simulations 1.94 ± 0.07 78

________________________________________________________________________
zScale: 1=strongly favor, 2=slightly favor, 3=neutral, 4=slightly dislike, and 5=strongly dislike
y
% Favored = percentage of students answering 1 (strongly favor) or 2 (slightly favor)

% Favored
y

Mean + SE
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the student's view of this relative to
other possible course goals. Lehman
(2007) suggested that informal
written and verbal feedback from
students indicated that the highest
achievers tended to dislike group
projects, because they feared that
their grades might be compromised by
the work of others. The lack of a
correlation between grades and two
other survey questions supports this
suggestion, since high-achievers did
not report a dislike of ungraded group
work and discussions.

Unexpectedly, the preference for
“computer-assisted studying mod-
ules” was also correlated to the overall
course grade, indicating that low-
achievers tended to report a stronger
preference for this instructional
technique. Some studies suggest that
computer-assisted instruction (CAI)
has the greatest benefits for low-
achievers (Deignan et al., 1980;
Nordstrom, 1988). However, it should
also be noted that CAI and student familiarity with
computers may have changed greatly since this was
studied in the 1980's. Therefore, more recent studies
are needed to further investigate this suggested
relationship between achievement level and CAI.

The next important question is whether the self-
reported preferences found in this study are an
accurate reflection of the instructional methods that
are most beneficial for students of particular learning
styles and ability levels. In other words, do instruc-
tional preferences necessarily correlate to the best
methods for learning and achievement? Using Felder
and Silverman's (1988) learning style classifications,
Johnson and Johnson (2006) found some correlations
between college student instructional preferences
and achievement. Though the sample size of that
study (N=48) limited definitive conclusions, it does
suggest a possible awareness among college students
of activities that are beneficial for their own learning.
Whether or not each individual's optimal learning
conditions can be categorized into discrete learning
style categories that relate to particular instructional
preferences remains under investigation.

Overall, this study found that traditionally
classified learning styles were not correlated to most
self-reported educational preferences. Only the
trends for the concrete sequential learning style were
largely in agreement with previous literature,
suggesting that many purported learning prefer-
ences may not be evident among contemporary
college students. Students of all learning styles

indicated a preference for active learning techniques,
organized lectures, and multiple choice test ques-
tions. Preferences for working independently were
linked to high-achieving students and preferences for
computer-assisted instruction were linked to low-
achieving students. All of these findings are particu-
larly true for the agricultural and life science college
student population upon which this study is based.
Additional studies of this nature for other academic
disciplines in the humanities and social sciences and
at other levels of education would help to further
clarify how widely these findings can be generalized
to current populations of students.

Future Study Directions

Summary
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