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Background: The use of learning styles to guide an educational method is becoming
increasingly important, with it contributing to the effectiveness of a learning environment.
This study addresses the concept of learning styles with reference to students of the Department
of Optometry at the University of the Free State, South Africa — a topic that previously has not
received much attention.

Aim: The aim of this study was to identify the learning styles of optometry students as
described by Kolb. Kolb’s Learning Style Inventory (LSI) was completed by the undergraduate
students of the Optometry Department, in order to create a better understanding of how
students perceive and process learning and to enhance the learning environment accordingly.

Setting: This study was conducted in the Optometry Department at the University of the Free
State.

Methods: Undergraduate optometry students (N = 106) who were registered for the 2014
academic year and agreed to participate in the study completed Kolb’s LSI to determine their
learning styles. Descriptive statistics for categorical data and medians and percentiles for
numerical data were calculated.

Results: A response rate of 94.6% was achieved, with female students representing the majority
(72.6%). The converger learning style was identified as the most preferred learning style
among most students, followed by the assimilator, accommodator and diverger learning
styles.

Conclusion: Knowledge of Kolb’s learning styles created a better understanding of how
students learn, which will benefit the facilitator as well as the students. It is recommended that
to enhance the learning environment, curriculum delivery and education methods, the
learning styles of students should be kept in mind.

Introduction

Prajapati et al.' declare that improving teaching and learning for students is a key issue in
higher education. Teaching and learning activities are constructed within a theoretical
framework that guides the planning, development and implementation of an education
strategy. Current educational strategies need to be revitalised to minimise the wasting of
talent, to prevent the failure of academic careers, to improve graduate production and to
promote economic, social and cultural development. It is important that any education
strategy consider current realities, as there is evidence that mismatches between the realities
and the assumptions underlying the traditional structure of teaching and learning approaches
are common.”

The concept of learning styles emerged when higher education institutions started using
integrated, interactive and active teaching strategies, rather than traditional methods. During this
time, it became evident that learning psychology and study methods of individuals should be
taken into account to enhance the learning environment for students.? Gurpinar et al.* assert that
identifying the learning styles of students enables the adoption of a more student-centred teaching
approach and the development of lifelong learners who possess the skill of self-learning. The skill
of recognising and reacting to different styles of learning will maximise learning for students,
regardless of the environment. Furthermore, it is considered a vital skill that the autonomous
learner in any career path should possess.’ In an attempt to promote lifelong learning, the
emphasis is on learning to learn, which is a ramification of the learner-centred approach of
knowledge that is seen as something that needs to be constructed by an active learner and not just
absorbed by a passive learner.*
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Learning styles can develop and change over time® and
should be incorporated within an education strategy that
permits a learner to choose and use the appropriate style of
learning.” Eubank and Pitts® compare the learning styles of
Generation Y (born 1981-2000) optometry students with
those of Generation X (born 1960-1980) optometry students
at the Southern College of Optometry in Memphis. The
dominant learning style was identical for the two generations,
though a demonstrable shift was found in the way they
perceive information. Generation Y students preferred to rely
more on concrete experience, own imagination and intuition,
in other words added feeling to learning. Generation X
students, on the other hand, made use of abstract
conceptualisations, where information is perceived through
thinking. This difference can be seen as neither good nor bad,
but highlights the need for educators to attend to the needs of
students and to understand the variations in learners’ styles
and approaches to enhance the learning experiences of the
current generation of optometry students.” Pheiffer et al.®
conclude that using learning styles could assist in the creation
of learner identities, by making students more aware of
where they fit in, as learners, in different contexts.

Kolb’s Learning Style Inventory (LSI) was chosen as the
vehicle to determine the learning styles of optometry students
at the University of the Free State (UFS) in Bloemfontein,
South Africa. Kolb’s LSI has been identified as the most
influential learning style model,” and it is frequently
administered for students in health sciences.* It differs from
other learning style and personality tests, as it is based on the
development of how humans learn, with the view that
learning based on experience is a fundamental part of
development.®

Manolis et al." acknowledge that the work of Kolb, although
influential, had not escaped criticism, as the instrument
assumes that an individual may use only one learning style.
These authors argue that the theory on which the model is
based relates more to a map of the learning process than a
learning style. However, Kolb’s model helps to understand
the learning preferences of students. With any learning style
measurement there will be criticism; therefore, Prajapati
et al.! claim that a perfect learning style measure is a fantasy.

In the experiential learning theory (ELT), Kolb defines learning
as a process whereby knowledge is created through the
transformation of experience. Kolb identifies two modes of
learning, namely perception and processing. The classification
of learning styles further includes perception of knowledge
that may take place through abstract conceptualisation or
through concrete experience, as mentioned earlier with the
generation differences. The processing of information can be
done throughreflective observation oractive experimentation.?

Kolb’s learning cycle proposes four valuable and distinctive
components that can be utilised to enhance the learning
experience. The cycle of experiential learning starts with the
completion of a concrete experience. This step involves a
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direct learning experience and adds feelings and emotion to
the learning process. This step is followed by reflective
observation. Students have to make sense of the experience
within this stage of the cycle. It entails students thinking
about the experience from many perspectives via personal
biases and collecting details and new information on that
experience. From these newly created insights, a theory or
abstract conceptualisation may be constructed. These should
then be tested through active experimentation that involves
the manipulation of the external world to modify the new
experience to follow.”? According to Kolb, learning takes
place when one or more of the four modes of the ELT are
utilised to resolve a learning problem; when an individual
develops a preference for two of the four modes, it is
described as a learning style. Figure 1" provides a
diagrammatic representation of Kolb’s learning cycle and
learning styles and how they interact with one another.

Individuals who prefer the diverger learning style learn
through creating and generating new ideas and imagining
new possibilities.”’ Assimilators tend to focus less on people
and more on ideas and abstract concepts that are logical and
reliable, but not necessarily practical.’? In contrast, individuals
described as convergers prefer interaction with technical
tasks or problems, rather than social and interpersonal issues.
Convergers further tend to solve problems practically and
are decision makers.” Accommodators will be found in
leadership roles, where they take action, have the opportunity
to show initiative and are willing to take risks when it comes
to gathering information, which they acquire from others,
rather than through personal examination.'

The Department of Optometry at the UFS makes use of
various educational methods to enhance the learning
experience in didactic and clinical education, in order to
provide students with the skills set out by the Professional
Board of Optometry and Dispensing Opticians." The students
should achieve the necessary knowledge, skills, professional
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Source: Adapted from Manolis C, Burns DJ, Assudani R, Chinta R. Assessing experiential
learning styles: A methodological reconstruction and validation of the Kolb learning style
inventory. Learn Individ Differ. 2013;23:44-53. https://doi.org/10.1016/j.lindif.2012.10.009

FIGURE 1: Kolb’s experiential learning model and learning styles.
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thinking, behaviour and attitudes in all ramifications of
primary eye and healthcare to be able to pursue their
profession as optometrist.

The problem that was identified is the lack of knowledge of
the learning styles of the optometry students at the UFS. By
identifying their learning styles, educational methods may
be tailored and students’ self-awareness of their role in their
own learning may be enhanced.

The findings of this study suggest that Kolb’s learning cycle
may play an important role in teaching and learning at the
Department of Optometry at the UFS. The aim of this study
was to identify and describe the learning styles of the above-
mentioned student body by using Kolb’s LSI. Mumford, as
reviewed by De Vita," states that learning style variations
cannot be assumed. These different learning styles must be
identified to enable the outlining of an appropriate class
profile to customise the matching of the learning style of
students and the facilitator of learning.

Methods

Students enrolled in the wundergraduate optometry
programme at the UFS in 2014 (N = 112) were invited to
voluntarily participate in this study. No sampling method
was used, as the total population was included in the study.
This population included students of both genders in both
the Afrikaans and English classes (at the time, the UFS had a
parallel-medium language policy).

Students were introduced to the concept of learning styles
and information was provided on the importance of
identifying your learning style. The data were then collected
during scheduled contact sessions on the campus of the UFS.
Completion of the LSI was voluntary. In total, 106 students
anonymously completed Kolb’s LSI 10-item self-assessment
instrument. The LSI required participants to identify the
learning statement that represented their learning style best
by rank-ordering words that describe the characteristics of
learning styles. The measurement is ipsative, which means
that respondents compare two or more desirable options and
select the one that is most preferred; scores on one dimension
are dependent on the measurement relative to the other
scores on that response set.

Descriptive statistics were used to describe the four learning
styles associated with Kolb’s ELT, namely converger,
assimilator, accommodator and diverger. These learning
styles were compared with the categorical variables (gender,
year group and ethnicity). Fisher’s exact test (or chi-square
statistic) was used to investigate the effects of the categorical
variables on the different learning styles.

The data were analysed and, based on the results, the
researchers described the most preferred learning styles, as
described by Kolb, of the undergraduate students of the
Optometry Department at the UFS.
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Ethical considerations

Approval to conduct the research was obtained from the
Health Sciences Research Ethics Committee of the Faculty of
Health Sciences at the University of the Free State.

Results
Demographic data

With 106 students voluntary completing the questionnaire, a
response rate of 94.6% was achieved. Upon reviewing the
demographic data, it was found that the respondents were
distributed in approximately equal numbers across the four
academic years of study (Figure 2).

The sample population was dominated by female students,
with only 27.4% being male students. The students’ ages
ranged between 18 and 31 years, with a median age of
20 years. White students made up 74.5% of the sample
population, followed by 14.2% Indian and 11.3% black
students.

Learning styles

A total of 123 learning styles were identified among the 106
participating students. More learning styles than the number
of students were found, because 14 students (13.2%) indicated
that they preferred a combination of two learning styles. For
one student (0.9%) no dominant learning style could be
identified, as equal measurements were found in all four
quadrants of the LSI.

Figure 3 presents the learning styles of the participating
students. Of the 123 learning styles identified, 44 students
(41.5%) made use of the converger learning style, thus
making it the preferred learning style in this population.
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FIGURE 2: Distribution of undergraduate optometry students who participated
in the study (N = 106) with regard to gender and number of students per
academic year.
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The two dominant learning styles of the first-, second- and
fourth-year students were the converger and assimilator
learning styles. The third-year academic group also identified
the converger learning style as the most preferred learning
style, but their second preferred learning style was different
from the other years as they identified the accommodator
learning style as their second preferred learning style.

Categorical variables

In order to investigate the effect of age, gender, academic
year and ethnicity on learning styles, the learning styles were
compared in categorical variables of age, gender, academic
year and ethnicity. In this sample population, none of these
variables had any effect on the learning styles; p-values of
> 0.05 were found, which indicates that no statistically
significant differences were found for the variables tested.

Discussion

In recent years, literature about learning styles has increased
significantly.> However, little research has been conducted
regarding the learning styles of undergraduate optometry
students.! For this reason, this study was conducted to
evaluate the learning styles of optometry students at the UFS
in South Africa and to compare the findings with those of
studies in other health sciences programmes globally.

In contrast to reports in literature,*”#!2 no statistical
differences were found for comparisons of learning styles
of optometry students to categorical variables, such as
gender, age, academic year group and ethnicity. It may be
argued that categorical variables do not have an impact on
learning styles, as the sample population was fairly
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FIGURE 3: Distribution of learning styles (N = 123) among undergraduate
optometry students at the University of the Free State in 2014 (N = 106).
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homogenous, with the majority of respondents being
female students. Mainemelis et al.” found some noteworthy
differences in terms of gender. They concluded that female
students had a tendency to learn more when they could
reflect on an observation made or an experience, while
male students preferred abstract conceptualisation. This
finding reduces the complexity of the implementation of
learning methods as a pedagogy in the Department of
Optometry, as the focus can be on groups, instead of on
individuals.

The preferred learning style of optometry students at the UFS
was the converger learning style (41.5%). Students who
prefer the converger learning style tend to choose medical
science as their field of study, as this is an environment
requiring students to think on their feet, to make immediate
decisions and to solve problems practically.* The assimilator
learning style was identified by 32.1% as their dominant
learning style, which correlates with previous findings that
the assimilator style was observed more frequently in
optometry education programmes.®

In a study by Vawda’ on the learning styles on first-year
students at the Faculty of Health Sciences, Nelson Mandela
Metropolitan University, it was found that their most
represented learning style was the diverger followed by the
accommodator and assimilator. In contrast to our findings,
the least represented style was the converger. The sample
population in Vawda’s study consisted mainly of nursing
students, which could have contributed to the difference in
the preferred learning style from the current study. Similar
to our findings, Gurpinar et al.* found that the majority
of their medical students at Akdeniz University in Turkey
preferred the assimilating and converging learning style
and concluded that most students had chosen a faculty
in accordance with their learning style. In accordance,
junior occupational therapist students in Australia were
also identified to have the converger learning style as
their preferred learning styles.'® Students at the Faculty of
Allied Health Sciences, Kuwait University were again
predominantly assimilators.'¢

The converger and assimilator learning styles, which were
identified in the current study by the greatest number of
students as their preferred learning styles, involve the same
way of perceiving knowledge, but different ways of
processing information.'? Figure 4 illustrates the difference.

TABLE 1: Distribution of learning styles per academic year group of optometry students at the University of the Free State in 2014 (N = 106).

Learning style

Academic year group

1st year (N = 27)

2nd year (V= 26)

3rd year (V=31) 4th year (N = 22)

N % N % N % N %
Accommodator 9 333 3 11.5 10 323 4 18.2
Diverger 4 14.8 7 26.9 5 16.1 3 13.6
Assimilator 11 40.7 8 30.8 8 25.8 7 31.8
Converger 12 44.4 11 423 13 41.9 8 36.4
Total number of learning styles 36 - 29 36 - 22 -

N, number.
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FIGURE 4: The perception and processing of information of the converger and
assimilator learning styles.

To explain further, students at the Department of Optometry
at the UFS prefer to perceive information through the
application of logic and thought. The majority of the students
chose to process the information perceived by being involved
in practical exercises, while a large group chose to observe a
practical demonstration and reflect on the demonstration.

Implications for practice

It can be argued that, in order to produce confident and
independent optometrists, students should be provided
with opportunities to combine and integrate skills and
knowledge in the context of experience. It is therefore
important for the facilitator to know how to enhance the
learning experience for the student with the knowledge of
the preferred learning style. Equally important, with the
student knowing his or her preferred learning style, they can
adapt to optimise their own learning.

Emphasis should be placed on improving the teaching
methods aimed at supporting the learning that takes place
according to the two dominant learning styles that had been
identified, namely the converger and the assimilator learning
styles. The way a learning style is used to guide a teaching
method varies according to the learning objectives and
needs of the students. Depending on the learning objective,
the facilitator may choose to match or mismatch the
instruction to the dominant learning styles identified, or to
follow a multi-style approach to address all the learning
dimensions. According to Romanelli et al.’ the mismatch
theory could be applied to support students to develop their
academic capabilities and to learn more integrated habits.
Doing so will provide an opportunity for the facilitator to
expand the spectrum of activities with which they are

Page 5 of 6 . Original Research

http://www.avehjournal.org . Open Access

comfortable, and hence, this will ensue the development of
more integrated learners.

Research has found that multi-style teaching that utilises all
four learning modes is still the best practice.” Therefore,
although the concrete experience learning mode was
identified as the least-preferred learning mode among
students of the Department of Optometry at the UFS, it
should not be disregarded as a learning mode. This mode of
learning is an important aspect of health professions
education, especially in the current optometry curriculum at
the UFS. Students see patients on a daily basis in their third
and final year, therefore making it a direct reflection of the
profession that students aspire to enter.

Keeping the preferred learning styles identified in mind,
lectures and practical sessions should provide opportunities
to enable better meaning of experiences and construction of
knowledge that is theoretical and comprehensive. Therefore,
lectures and practical sessions should offer learning
opportunities that involve logical thinking and ideas that
will result in an understanding of the problem and provide
opportunities to actively plan for the next experience.
Lectures should include simulation, role-play, case studies
and brainstorming activities, to accommodate the different
aspects of Kolb’s learning cycle. In addition, assessments
should be planned to complement teaching and learning.

Conclusion

The definition of a learning style involves aspects such as
how a student perceives, interacts and responds to a learning
environment.” A learning style determines how a student
will run the metaphorical curriculum race to overcome
obstacles and hurdles' and achieve the outcomes that have
been set, to become a competent optometrist.

From the literature'®%, it is clear that knowledge of learning
styles and ways to adjust teaching strategies accordingly will
notonly develop students into self-regulated and autonomous
learners but also increase graduation rates of universities and
address the diversity of students. After an analysis was made,
it was found that the current curriculum at the Optometry
Department of the UFS involves all aspects of the experiential
model described by Kolb. Therefore, in identifying learning
styles, educators in the Optometry Department will know
how students prefer to perceive and process knowledge, and
education strategies can be aligned to involve the specific
learning styles of the students in the learning process.
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