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An Examination of the Relationship
between Learning Style and Technology Use

Technology is changing the way the world is viewed. The advent of e-mail and the
Internet has providg:d the opportunity to collect information from arouna the world in seconds.
Individuals have the power at their fingertips to connect to libraries, researchers, authors,
publishing companies, college classrooms, and professors (Simerly, 1999). Are institutions of
higher education ready for the technological changes that are talqng Rlace, and how are they
helping students adapt to this new technological environment? Young (1997) reported that many
colleges and universities require students to take computer classes and have implemented
computer competency entrance and exit exams. Some colleges have made ownership of
computers a requirement for entrance, while others have distributed computers to each of their
students (Young, 1997).

Having access to a computer and having the skills to use it are two differenf situations.
Students need computer literacy skills to meet the demands they are facing in today’s highly
technical world. Davis (1999) conducted a survey of 1,176 undergraduéfés at Comiell University
and asked students to rate the effectiveness of various methodé for learning computer skills. The
eight methods studefx-ts could choose from were credit classes, non-credit workshops, drop-in
clinics, faculty support, peer support, online help, printed documentation, and trial and error.
Students selected credit classes, trial and error, and peer support as more éffective than the other
methods. Considering this information aBout the methods many students bel—i-éve are most
effective in learning technology skills and the opportunities to provide technical training in the
classroom today, higher education faculty and staff can assist students in developing the skills

they need.



The purpose of this study was to examine the relationship between students’ learning
styles and Intemet use in a college course in which technology was 1nfused The settmg was a.
large mult1 sect1on undergraduate educatlon course on hfespan human development All -
students were trained in the use of campus technology resources. The course was a tradi_tional
on-campus course in which technology was infused through the use of an interactive course
website, online substantive course material, and use of online discussion rooms. Specific

. assignments requiring use of the online material were made and composed.a pergentage of -

students’ grades.

The literature review begins by exploring Kolb’s (1976) Experiential Learning Theory
(ELT), which includes two dimensions, four modes and four learning style categones
Measurement issues are discussed. Then, the research studies on learning.style (using Kolb’s
Learning Style Inventory) and computer use are reviewed.

Experiential Learning: A Theoretical Model

The present study focuses on Kolb’s (1976) ELT because this theory is applicable to
questions about Intemet use and learning style preferences in terms of abstract, concrete, actiy_e
and reflective learning. ELT has elaborated on the value of experience in learning and
development. Murrell and Claxton (1987) explained that ELT offers a framework that can help
faculty design courses that meet the needs of diverse leamers. Kolb, Boyatzis, and Mainemelis
(2001) reported that “J:udged by the standards of construct validity Experiential Learning Theory
has been widely accepted as a useful framework for learning-centered educational innovation, -

including instructional design, curriculum development, and lifelong learning” (p. 240).

Throughout more than twenty years, Kolb has been improving and adding to his model of
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learning styles, yet the dimensions, modes and styles that compose his model have remained "
stable (Kolb, Boyatzis, & Mainemelis, 2001).
Diménsions - o |

Kolb’s model contains two dimensions, “prehension” and “transformation”. These
dimensions are based on Piaget’s (1971) adaptive processes of assimilation and accommodation.
Kolb maintains that effective learning requires students to choose between abilities that are polar

oppo,lsit.es. He classiﬁgs thege din_len‘s_io_ns_l as p;jimgry to t_h_e 1_&;ar_nipg_ process (qub?3976).
Prehension represents how the learner prefers to receive or grasp information. Transformation
represents how the learner prefers to process the information.

According to Kolb’s model, learners move and develop. - At the center of Kolb’s model
are the two dimensions: prehension and transformation. On opposing poles of each dimension
are modes. Concrete Experience (CE) and Abstract Conceptualization (AC) are the opposing
modes on the prehension dimension. Reflective Observation (RO) and Active Experi_me_:ntation
(AE) are the opposing modes on the transformation dimension (see Figure 1). ELT suggests that
for students to be effective, they need abilities in each of these modes.

Concrete Experience. CE abilities represent an experience-based, receptive approach to

learning. Individuals who emphasize CE learn best from being involved with specific examples,
are often more affective, and tend to be oriented more to peers than to authority. Students with a
focus on CE often benefit-from and enjoy discussions with peers (Kolb, «1984).

Reflective Observation. RO abilities represent a tentative, impartial and reflective

approach to learning. Individuals who emphasize RO learn best from careful observation.
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Students with a focus on RO often benefit from and enjoy opportunities such as lectures to be

objective observers (Kolb, 1984).

Abstract Cbnceptualization. AC abilities represent a conceptual, analytical approach to

learning. Individuals who prefer AC often learn best from authority-directed, impersonal
learning situations. Students who prefer AC often enjoy systematic planning, quantitative
analysis, and manipulation of abstract symbols. They focus on logic, concepts, and ideas, and

often learn best from building theories as opposed to intuitively understanding (Kolb, 1984)-

Active Experimentation. AE abilities represeﬁt practical applications as opposed to
reflective understanding. Individuals who prefer AE erﬁpﬁasize doing rather than observing.and
they enjoy getting things accomplished. These learners are willing to take risks in order to
achieve objectives and' they value having an influence on their environment. They focus on
actively changing situations and influencing people (Kolb, 1984).

Dimensions and Modes

As the leamner devélops, she/he moves around the four modes in a circular direction (see
Figure 1). “The core of the model is a simple description of the learning cycle - of how
experience is translated into concepts, which in turn, are used as guides in the choice of new.
experiences” (Kolb, 1981, p. 235). First, there is an actual learning experience. Sééon&, the
learnef feﬂects on this experience and/or observes others. Third, the learner conceptualizes
her/his observations and/or reflections into abstract theories or ideas. _Fc;;l_rth, the i;:amer
participates actively in her/his learning by experimenting or dc;ing. Thus, the iéamer moves-
around thé circle of learning modes. The process of moving around the circle provides a

balanced learning experience.




Concrete -
. Experience. -~

Prehension (Grasping)

Active . mfoming o _Reﬂective )

* Experimentation - : — .- wee-Observations

Abstract
Conceptualization

Figure 1. Movement around the Circle of Learning Modes
Kolb’s Learning Styles and Their Measurement
Over the pas;c twenty years, Kolb (1976, 1985, 1999) has created three versions of the Learning
Style Inventory which have been used in more than 1000 studies (Kolb, Boyatzis, & Mainemelis,
2001). Each of the three vers_ions is a brief self-descriptive questionnaire which measures
differences in learning styles. Norms for the 1976 version were based on a sample of 1,933

people ranging in age from 18 to 60 years (Kolb, 1976). The test-retest reliability ranged from

.34 t0 .73 and the internal consistency ranged from .54 to .73. Even though the Legr_ning Style




Inventory was weak in these areas, many researchers and educators used this version of the
instrument to study and explore student learning styles.

In response to criticism of the 1976 Leanﬁﬁg Stgllé Eveﬁfoﬂ’s pobf. hieééurement
properties, Kolb (1985, 1999) revised the format and the scoring and designed two additionaT
versions of the Learning Style Inventory. The internal consistency of the 1985 instrument was
improved to a range of .82 to .85. However, the stability of learning style classification across
administra_tions_ decreased to a range of 25to 56 (Slms,Veres,&Buclmer,l 986) e

o Ve;es, Si'ﬁs, ;and Locklear (19915 suggested thaf the improved internal coﬁléistencies
‘were inflated due to response bias. They conducted two studies to investigate the reliability and
stability of the vLearning Style Inventory when its format was altered to eliminate the probable
response bias. The mean alpha coefficients decreaséd from a range of .82 to .85 toa range of .52
to .71. The researchers had expected such a drop after removing the response bias.“ What was
unexpected was the increase in test-retest reliability to a range of .92 to .97 in the initial study. A
replication study produceci similar results with a range of .97 to .99. Despite the psychometric
weaknesses of the 1976 and 1985 versions, the Learning Style Inventory ha;s. Been §e1ecte_d as the
instrument of choice by many researchers interested in learning styles. Veres etal. (1991)
suggested that, based on their two studies, the altered version of the Learning Style Inventory
demonstrated adequate levels of reliability to assist researchers in evaluating learning styles.

Due to the research of Veres et al. (1991), Kolb created his newest version of the |
Learning Style Inventory (Kolb, Boyatzis, & Mainemelis, 1999). The sentence endings of the
1985 version were alighed in four columns. All CE responses were situated in the first column,

RO responses were in the second column, AC responses were in the third column and AE
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responses were in the fourth column. Kolb’s newest version mixed up the responses in order to

eliminate any bias based on column alignment.
Four I earning Styles

Many different patterns of scores emerged from Kolb’s (1976) original study, and from
these patterns Kolb identified four statistically significant learning style categories: Diverger,

Assimilator, Converger and Accommodator (see Figure 2).

Accommodator Diverger

Converger Assimilator

Figure 2. Learning Styles

A Diverger. Learning abilities in Concrete Experience and Reflective Observation are
preferred by a Diverger. Imaginative ability, multiple-perspective-takiﬁg"skills, and the ability to
organize various relationships into a “gestalt” characterize this leanﬁﬂg sty}e. Divergers are
comfortable expressing their emotions and interest in other people. The terms creat;)rs or artists

may be used to describe Divergers (Kolb, 1976).



An Assimilator. Learning abilities in Abstract Conceptugiization and Reflective

Observation are preferred by an Assimilator. The creation of theoretical modelg, use of inductive
reasoning, and ability to integrate disparate observations .a'lr‘e c‘ha‘ractel:i‘s.ticéwa this learning style.
Assimilators are often less interested in people or the practical use of theories than they are in
abstract concepts. The terms planners, theorists and analysts inay be used to describe
Assimilators (Kolb, 1976).

- A Converger. Learning abilities in Abstract Conceptuahzatlonand Actlve
Experimentation are preferred by a Converger. Practical application of ideas, organiz;ltion'of
knowledge, use of hypothetical-deductive reasoning, and focus on specific problems are all
characteristics of this learning style. Convergers prefer to be unemotional and to deal with things |
instead of people. The terms problem-solvers, decision-makers, and deducers ' may be used to
describe Convergers (Kolb, 1976).

An Accommodator. Learning abilities in Concrete Experience and Active -

Experimentation are preferre-d by an Accommodator. Carrying out plans and experiments, taking
risks,‘and adapting to specific immediate circumstances are charécteristics of this ‘leaming style.
Accommodators are intuitive trial-and-error problem solvers and are at ease with people.. The
terms leaders, risk-takers, and achievers may-be used to describe'AccofnﬁiOQators (Kolb, 1976).
Learning Style and Technology -

Kolb’s Learning Style Inventory (1976, 1985, 1999) has been used in multiple studies of
computer use and learning style. College student learning styles in relation to attitudes toward
computer use have béen explored by Bozionelos (1997). Bozionelos utilized the 1976 version of

Kolb’s Learning Style Inventory. Learning styles and performance in technology-rich

environments have also been explored by researchers. In addition, movement in student learning
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style with exposure to technology has been studied (Clariana, 1997). Clariana utilized the 1976

version of Kolb’s Learning Style Inventory.

Several researchers have examined the relafionship between student performance on
technology tasks and learning style preferences. A variety of results have emerged from the
data. Bostrom, Olfman, and Sein (1990) argued that individual differences are important in end-
user computer training. They focused on one specific individual difference construct, learning
style, and used Kolb’s (1976) Learning Style Inver_xtlory‘ to measure the styles of the 'p;rticipants.
The researchers conducted four studies to determine the influence of learning style on novice
computer trainees.” All four studies involved hands-on training in group workshops.

Results of Bostiom et al.’s (1990) studies revealed a consistent, albeit not statistically
significant, pattern. These researchers based their studies specifically on the f—o—ur modes but
reported their conclusions in terms of learning style. Bostrom concluded that “Convergers, who
combine active experimentation and abstract conceptualization, performed better than those
subjects with other learning styles” (p.114-115).

Bozionelos (1997) studied the relationship between computer anxiet} énd learning styles_
for 204 adults attending advanced courses in management. The author reported that previous
computer experience was found to correlate negatively with computer anxiety. Post-hoc
Neuman-Keuls tests revealed a significant difference on computer anxiety between individuals
with preferences for the Converger and Diverger learning styles. Individuals with a preference
for the Converger learning s_tyle expressed more comfort interacting with computers than did the .
individuals with preferences for the other learning styles. Bozionelos stated that individuals with

a preference for the Converger learning style tended to experience fewer negative feelings

interacting with computers than did the individuals with preferences for the other learning styles.
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In several studies on learning style and technology use, students preferring the Active

Experimentation mode were more comfortable and performed better on tasks than other students.
Students preferring thé Converger learﬁing style, a combihatioﬂ sf the Abstracf o
Conceptualization mode and the Active Experimentation mode, were more comfortable with
computers (Bozionelos, 1997) and performed better on some technological tasks than students
preferring other learning styles (Bostrom et al., 1990). Overall, students preferring-the
Reflective Observation mode did not perform as well on technq_logical tasks_as students
preferring the Active Experimentation mode.

In 1993, Kolb proposed that individuals adapt to different situafioné By utilizing other
learning styles in addition to their preferred learning style. One researcher, Clariana (1997)
suggested that the use of technology could actually change an individual’s overall learning style
within several weeks. He reported that learning styles actually chan—ged when individual_s were
exposed to courses using the computer. Clariana studied three different populations and their
computer-assisted learning (CAL) experiences. His purpose in studying learning style and
achievement was to inform the guiding principles for developing individualized computer-
assisted learning. In each of these studies, Clariana gave pre and post learning sfyle surveys
using Kolb’s 1976 inventory. Achievement was measured by combining scores on a
standardized math test and midterm grades. Clariana used the achievement scores to determine
high and low ability groups. He used step-wise multiple regression to study the shift in learning
style due to technology use. His dependent variable was thev_‘i}-aath post-test. In all three studies,
Clariana reported a general shift in learning style. He suggested that exposure to CAL related —

with a shift in style toward the Concrete Experience and Active Experimentation modes.

i2
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Purpose of Study

The intent of this study was to examine the relationship between students’ learning styles
and Internet use in a college course in wh1ch techﬁéldgy wa; i'hfulse.cl. ‘The folib@iﬁg £esearch
questions guided the research: (1) Is there a difference in student learning style when measured
by Kolb’s (1‘999) Learning Style Inventory and an Internet-Focused Style Inventory (adapted
from Kolb’s Inventory)? (2) Is there a change in student learning style as reported on Kolb’s
(1999) Learning Style Inventory at the beginning a_pd the end of the semc;tgr when technology is
used in a course?

These quesfions are important because educators need to kﬁow if and how students are
adapting their learning styles to technological environments. Knowledge of the relationship
between learning style, in general, and learning style while using the computer may better
prepare teachers and students for more efficient, successful learning in the current age of
technology. The stability of learning style is another valuable key to understanding studeént
preferences over both the short term and the long term.

Method
Sample

The sample population was comprised of approximately 300 undergraduate students,
majoring in qéucation or health care, .enrolled in the fall 2000 semester lifespan human
development course at the University of Memphis. During the course of the semester, three
surveys were given. Two hundred and sixty-four students completed at least one survey, but
only 139 students completed all three surveys. Due to the small number of students classified as

Asian (2), Hispanic (1), and Other (2), these five students were removed from the study. Hence,

i3
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134 students (113 women and 21 men, 53 African Americans and 81 Caucasians) were

examined on all variables. Table 1 gives the year in college, gender and ethnic composition of

the sample.

Table 1.

Student Sample by Gender, Ethnicity and Year in College _ _

Gender
Year S Women =~ - ~ ~ °°° Men " — 'Tb.t;il'u i
African Caucasian African Caucasian
American American
Freshman 3 4 0 0 7
Sophomore 14 35 6 5 60
Junior 17 16 2 4 39
Senior -1 13 0 4 .28
Total 45 68 8 13 134
(ethnicity)
Total 113 21 C 134
(gender)
Measures

Exposure to the Internet and Computers. The Technology Survey was designed for this

project by Dr. Steitz (1999, 2000). This survey includes demographic questions such-as age,
ethnicity, gender, major, and yeéi in college. In addition to demographic questions, questions
regarding frequency of computer use, interest in using the Internet, and location of computer use

are included. Further information about the instrument and a detailed analysis of the items can

be found in Steitz, Magun-Jackson, and Jordanov (2000).

SN
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Learning Sty]e. Learning style was assessed using the Learning Style InVentory (Kolb,
1999). The Learning Style Inventory provides nominal data in terms of which of the four
learning styles (D1verger Assimilator, Converger, and Accommodator) is preferred In addition,
the Learning Style Inventory provides scores on the Abstract Conceptualization-Concrete
Experience and Active Experimentation-Reflective Observation Dimensions. These scores range
from — 44 to + 44. The Learning Style Inventory also prov-ides scores on each of the four
learning modes: Concrete Experience, Reflective Qbservation, Abstract Conceptualization and
Active Experimentation. These scores range from 4 to 48. "

Internet-Focused Style. In an effort to assess Learning Style preferences when

individuals are using the Internet, a stem was added to Kolb’s Learning Style Inventory (Kolb,
1999). The difference between the Internet-Focused Style Inventory and the_IlJ_earning Style
Inventory (Kolb, 1999) is in the stem of the sentence. This adapted inventory was designed to
explore the question of what happens to learning style when the stem that Kolb uses “whenl
learn...” is changed to “when I use the Internet....” The Internet-Focused Style Inventory
includes the same ending choices for all 12 sentences that Kolb’s Learning Style Inventory
(1999) nses. The responees range from concrete experience, reflective obser;fation,._gbstract
concepfualization or active experimentation.
Procedure

Participants were asked to complete a brief survey at three points during the semester.
The Technolegy Survey (Steitz, 1999, 2000) and Learning Style Inventory (Kolb, 1999) were
collected early in the semester. Students received a one-hour training session on the use of the-
University’s technology resources and the Internet at the beginning of the semester. Throughout

the semester, students were asked to complete four major assignments on thé computer using the

Jeo
oL



14
skills they learned and to interact with an Internet-based course website. Approximately

eleven weeks into the semester, the Internet-Focused Style F-Innventory was administered. At the
end of the semester, the Leamiﬁg Style Inventdryv(I-(olb, 1999) was again give:n to students.
Results

The intent of this study was to examine the relationship between students’ learning styles
and Internet use in a college course in which technology was infused. The following research
questions guided the research: (1) Is there a difference in student learning style wh_e!_rmeasured
by Kolb’s (1999) Learning Style Inventory and an Internet-Focused Style Inventory (adapted
from Kolb’s Inventory)? (2) Is there a change in student learning style as reported on Kolb’s
(1999) Learning Style Inventory at the beginning and the end of the semester when technology is
used in a course? .

Descriptive Statistics

Chi square analyses revealed no significant differences in learning style based on year in
college (Pre-LSI Xz (df)= 133, p = ns; Internet Style v (df) = 133, p-= ns). Only 7 freshmen
were in this study and all cells in the freshmen category across all three surveys contained fewer
than 5 participants. Overall, 16 cells contained fewer than S participants in terms of year in
-college (see Table 2). Due to the small number of freshmen in this study, results should be
considered with caution. On the Internet-Focused Style Inventory, preferences of many
sophomores (33.3%) and juniors (35.9%) changed to the Converger learni;lg style (a
combination of the Abstract Conceptualization and Active Experimentation modes). The

learning style preferred by the largest percentage of seniors was different on each survey. Many

seniors preferred the Diverger learning style (32.1%) on the Pre-LS], the Assimilator learning
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style (39.3%) on the Post-LSI, and the Accommodator learning style (39.3%) on the Internet-

Focused Style Inventory.

Of the 134 students who responded to the gendef question and cﬁompl’eteci all three
learning style inventories, 113 were women and 21 were men. The largest percentage of women
(30.1%) in this study preferred the Diverger learning style on the Pre-LSI and the Post-LSI.
However, the largest percentage of women (32.7%) preferred the Accommodator learning style
to other le_:arning styles on the Intemet-}?ocused Style Inveptqry. The largest percentage of men -
in this study p_referred the Cdnverger learning style on both the Pre-LSI and the Internet-Focused
Style Inventory, 38.1% énd 47.6 % respectively. On the Post-LSI, the largest percentage of men
in this study (33.3%) preférred the Assimilator learning style to other learning styfes. However,
chi-square analyses indicated no significant differences in learning style based on"gender (Pre-
LSI %2 (df) = 133, p = ns; Internet Style x? (df) =133, p =ns). Because only 21 men were in this
study several cells ccén;ained fewer than 5 participants. Overall, 6 cells contained fewer than 5 B
participants. Thus, the results of these chi-square analyses should be considered with caution.

of the:wl34 students who responded to the ethnicity question and completed all three -
learning style inventories, eighty-one were Caucasian, 53 were African American,‘2 were A_sian,
1 was Hispanic, an_‘d 1 marked Other. Due to the small number of Asian and Hispanic students
and the lack of complete information on the student responding with Other, only the Caucasian
and African American students were examined in this study. The largest percentage of African
American stﬁdents in this study preferred the Diverger learning style to any other learning style
on the Pre-LSI and the Post-LSI, 32.1% and 35.8% respectively. The largest percentage of

African Americans preferred the Converger learning style (35.8%) on the Internet-Focused Style

Inventory. The Caucasian students preferred the Diverger (25.9%), Converger (25.9%), and
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Accommodator (25.9%) learning styles equally on the Pre-LSI. On the Post-LSI; the largest

percentage of Caucasian students (28.4%) preferred the Assimilator learning style to other
1eam1ng styles On the Intemet Focused Style Inventory, the largest percentage of Caucasian
students (33.3%) preferred the Accommodator leamning style to other leaming styles.

All cells in the chi-square analyses comparing African American students and Caucasian
students contained more than 5 participants. Chi square analyses showed no significant .
differences between these two ethnic groups in terms of 1earn_ing style preferences when looking |
at the surveys individually (Pre-LSI y? (df) = 133, p = ns; Internet Style 2 (df) = 133, p = ns).

First Research Question

To answer the first research question comparing style when using the Internet and
learning style when in other settings, students were asked to complete two surveys, the Leerning
Style Inventory (Kolb, 1999) and the Internet-Focused Style Inventory (adapted from Kolb’s
Inventory.

A chi-square anaiysis of the learning style categories indicated that there was a
significant difference between learning style on the pre-LSI and Intemet Style Inventory
(x® (df) = 133, p =..03). Table 2 shows that students w1th a preference for the D1verger learning
style (the Concrete Experience and Reflective Observation modes) preferred to be more abstract
and active while using the Intemetthan when learning in general. Students with a preference for
the Assimilator 1eam1ng style (the Abstract Conceptualization and Reﬂectlve Observation
modes) preferred to be more active while using the Internet than when learning in general
Students with a preference for the Converger learning style (the Abstract Conceptualization and
Active Experimentation modes) preferred to be more concrete while using the Internet than when

learning in general. Students with a preference for the Accommodator leétrning style (the
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Concrete Experience and Active Experimentation modes) stayed the same or became more

reflective when using the Internet than when learning in general (see Table 2). - -

In order to- get a clearer picture of what happened when the general learning style :
assessment was changed to the preferred style when using the Internet, the Abstract ™~
Conceptualization-Concrete Experience (AC-CE) dimension and the Active Experimentation-
Reflective Observation (AE-RO) dimension and all four modes were examined with dependent t-
tests for 134 students who completed the Pre-LSI and the Intex_ng:t-Focused Style Inventory.

A dependent t-test revealed no significant differences in learning style preferences on the
Pre-LSI and the Internet-Focused Style Inventory for the Abstract Conceptualization-Concrete
Experience dimension (AC-CE), t (133) =-1.41, p = .16. The mean for the Pre-LSI was 2.47
and the standard deviation was 10.05. The mean for the Internet-Focused Style Inventory was
4.03 and the standard deviation was 9.88.

A dependent t-test revealed a significant difference on learning style preferences on the
Pre-LSI and the Internet-Focused Style Inventory for the Active Experimentation-Reflective
Observation dimension (AE-RO), t (133) =-5.11, p <.001 (see Table 3). The mean for the Pre-
LSI was 2.77 and the standard deviation was 11.49. The mean for the Intemet-Foc_:_used Style
Inventory was 8.57 and the standard deviation was 8.55. The effect size was .44, suggesting that
there was a difference between styles with students preferring Active Experimentation more
while using the Internet than when learning in general. Table 3 gives the means and standard

deviations on the two dimensions of the Pre-LSI and the Internet-Focused Style Inventory.



Table 3.

Pre-LSI and Intemet-Focused Style Inventory Means and Standard Deviations

Pre-LS1 IFSI P Effect Size .
(n=134) (n=134) —
M M
(SD) (SD)
AC-CE Dimension 2.48 4.04 16 ns
(10.05) (9.88)
AE-RO Dimension i 2.78 (857 <001 - - .44
: (11.50) (8.55) -
Concrete Experience (CE) 26.74 26.78 ns ns
(6.50) (6.19)
Reflective Observation (RO) 30.63 26.93 <.001 .38
(7.65) (5.63) :
Abstract Conceptualization (AC) 29.22 30.81 .03 .19
(6.66) (6.66) -~
Active Experimentation (AE) 33.40 35.50 <.001 32
(6.54) (6.21)

Dependent t-tests suggested significant differences in terms of Pre-LSI and Internet-
Focused Style Inventory preferences for three modes: Reflective Observation (RO), Abstract
Conceptualization (AC), and Active Experimentation (AE) (see Table 3). Results of the t-test for
t.he Reflective Observation mode suggest that students prefer Reflective Observationi more while
learning in general_tflan when they are using technology. Results of the t-test for the Abstract
Conceptualization mode suggest that students prefer Abstract Conceptualization more wa'le
using technology than when they are learning in general. Results of the t-test for the Active
Experimentation mode suggest that students prefer Active Experimentation more while using the

Internet than when learning in general. The results indicate that student learning style
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preferences are different depending on the setting. Students prefer being more active when

using the Internet than when learning in general.

Second Research Question

The second research question asked if there was an association between differences in
‘student learning style as reported on Kolb’s 1999 Learning St&le Inventory at the beginning and
" the end of the semester. Learning sfyle preferences were split relatively evenly among the four
learning styles. Forty-three percent of the students who preferred the Converger learning style
on the Pre-LSI also preferred this style on the Post-LSI. Forty-two percent of the students who
preferred the Diverger learning style on the Pre-LSI also preferred this style on the Post-LSL
Forty-one percent of the students who preferred the Assimilator learning style on the Pre-LSI
also preferred this style on the Post-LSI. Thirty-eight percent of the students who preferred the
Diverger learning style on tﬁe Pre-LSI also preferred this style on the Post-LSI.
The Abstract Conceptualization-Concrete Experience dimension (AC-CE) and the
Active Experin;entation-Reﬂective Observation dimension (AE-RO) preferences were examined
on the pre and post Learning Style Inventories. A dependent t-test on the AC-CE dimension
indicated there were no signiﬁcant differences between the Pre-LSI and the Post-LSI
preferences. A dependent t-test on the AE-RO dimension indicated there were no significant
differences between the Pre-LSI and the Post-LSI preferences. Each of the four modes was also

examined with dependent t-tests and no significant differences were found. This study reinforces

the reliability of Kolb’s 1999 Learning Style Inventory.
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Discussion .

The purpose of the present study was to éxamine the relationship between students’
learning styles and computer use in a college course in which>use of techl;ology was infused.
The study found that students preferred a different style of learning when they used the Internet
than when they were learning in general. In addition, learning style preferences remained stable
during a semester-long course which utilized technology. |

Learning Style and Technology

This study demonstrated that students preferred different styles when usil;g the Internet
versus learning in general. Regardless of what their general learning style preferences were,
students moved toward more active dimension and mode scores when using the Internet. This
study was set up differently compared to previous studies on learning styles and technology.
However, the results are congruent with the findings of older studies. Previous studies have
focused mainly on differences in performance and attitudes in relation fo computer tasks.
Bozionelos (1997) found that students who preferred the Active Experimentation mode were
more comfortable using the computer than 'students who preferred other modes. In three of four
studies, Bosfrom et al. (1990) demonstrated that students who preferred the Converger learning
style performed better on computer tasks than students who preferred other learning styles.

Therefore, };revious research in this area supports that a preference for an active ieanling
style has a positive relationship with attitudes toward and performance on computer tt_lsks This
study did not examine students’ attitudes and performance directly on computer tasks. Results of
this study demronstrate that, while using the Internet, students tend to adapt their learning - |

preferences and choose a more active learning style. This finding compliments the results of the

previous studies, rather than confirming or reputing them. Instead of simply confirming that

oD
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active students perform better on computer-related tasks, this study found that a significant

number of students tended. to pursue more active learning styles in a technology-enriched
learning environment. In using the Interhet studenfs become more a(':tive.“ Students tﬂake an
active part in their learning performance. This tendency toward active engagement while using
the computer has implications for educators. Teachers may see improved motivation and
involvement of their students in the learning process when the Internet is used in the classroom.

One possibility for future research would be to look at diffé_fent 'popu_lations such as
midd1¢ school students, high school students, undergraduate students and graduate students to
see if stﬁdents of different ages can adapt with variable ease and speed to a new learning
environmen__t such as a technology-filled classroom. It would be interesting to know whether
older students (e.g. graduate students) have more difﬁculty adapting to a new technologically-
dense learning environment because their learning styles are more firmly established or~ if they
can adapt just as successfully as their younger counterparts.

A more complex study would be to look at not only if people could adapt: or how quickly
they could adapt, but also how that adaptation affected their performance and attitudes toward
technology. Did the people;vho adapted quickly to a more active learning style perform better
on technology tasks than people who did not adapt as quickly? And what was their satisfaction
or comfort level in relation to technology use? Did the people who adapted quickly to a more
active learning style express higher levels of satisfaction and comfort toward tecl;;lology tasks
than did people who did not adapt as quickly?

Stability of Learning Style

Results of the second research question of this study, which deals with the stability of

learning styles over a semester when technology is used, showed that learning styles remained
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relatively stable throughout a semester. No significant differences in learning style preference

were found between the Pre-LSI and the Post-LSI. Student preferences for specific modes,
dimensions and learning styles did not change. These results support Kolb’s (1976) viéw'fhat
learning styles are relatively stable.

However, the results of this study disagree with the findings of a previous study on
learning style stability and technology exposure. Clariana (1997) found that student learning
style preferences changed within several weeks whgn technqlpgy was used. Rgsults..of three
studies showed shifts in learning style toward more active learning preferences.

Clariana’s first study was conducted over a 5 month period while the other two were each
conducted over 5 weeks. The timé frame of this study was similar in that it was conducted over
a 4-month period; yet the findings are different. All three of Clariana’s studies, had small sainple
sizes (23, 30 and 41 students, respectively). In his study; he reported a significant shift toward a
more active and concrete learning style. This study enrolled 134 participants and thus has more
statistical power than any one of Clariana’s studies.

Alternative research designs are warranted to further understand the relationélﬁp between
learning style preference and other variables. Perhaps Kolb is righ; when he ascertains that
learning styles can .change over time but that a minimum of 6 months would be necessafy for
such a change to occur (1993). It would be interesting to look at students over a long'eﬂr period of
time and see if their learning styles woul.d actually change. Longitudinal research would be an
excellent way to explore learning styles and the interplay of variables such as age, éoliége
classification and technology use. Most research on learning styles has been conducted over a
rather short time.- frame. This study examined students over the course of one semester, and .

suggested that learning styles remain stable over this period. This study reinforces the reliability



of Kolb’s 1999 Learning Style Inventory throughout a col}ege éemester. However, longer >
studies are necessary to evaluate fh;:—tme stability 6f learning styles. A prospective study of
college studénts. in their transition from freshmén. to seniors wbﬁld shed better light iﬁt‘o whether
such changes in learning styles actually occur and, if so, may even help clarify when these
changes éccur.
Conclusion

The current study adds information to the body of literat'urg on leanxing styles in regard to
the relationship between learning styles and technology use. Kolb has created a theory of
learning that can be applied by students and educators to improve the learning process. If
students are aware of their prefereﬁces they are more likely to seek learning environments and
* tools that enhance these preferences. In addition, if students become aware of their weaknesses
they will have a better oppoﬂunify to focus on and strengthen these areas. Adciiﬁonal reséarch
on the interplay between learning styles and technology use could help educators better

understand their students and enable them to be better teachers. By the same token, it c_ould

empower students to become more efficient learners.
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