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ABSTRACT

Background: Understanding and adapting instruction to pharmacy students' learning styles
can catalyze educational outcomes, fostering the transition from knowledge acquisition to
actionable skills. We investigated the learning styles of pharmacy students using the VARK model
and explored their preferences for instructional methods before developing a preceptorship
curriculum. Materials and Methods: Our study employed a descriptive questionnaire-based
approach involving pharmacy students from S City, Korea, spanning from fourth-year
undergraduates to graduates. Participants underwent evaluation using the VARK test (version 7.0)
to ascertain their preferred learning modalities, which encompassed Visual (V), Aural (A), Read/
write (R) and Kinesthetic (K) tasks. A total of 57 responses were collected from the 127 distributed
questionnaires, yielding a response rate of 44.8%. Results: The findings revealed that most
students (94.7%) utilized all four learning modalities, with 'Read/Write' being the most prevalent.
Significantly more males than females preferred the 'Visual' styles. However, no significant
correlations were observed between learning style and students' academic performance or
graduation status. Most students indicated a preference for instructor-led face-to-face teaching
over online methods, with no notable differences in learning preferences among the various
VARK modalities. While the VARK model aids in identifying student preferences, it does not exert
a significant influence on academic outcomes or pedagogical preferences. Conclusion: These
results underscore the necessity for teaching strategies to be adaptable to educational content
rather than strictly adhering to students’learning style preferences.
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INTRODUCTION

The Accreditation Council for Pharmacy Education has resolved
to implement outcome-based education, focusing on student
competencies.! This shift necessitates a change in teaching
methods. In pharmacy courses, it is recommended to employ
self-directed methods, allowing learners to actively engage, make
voluntary choices and provide feedback to both instructors and
students. In practical training courses, instructors are encouraged
to recognize students' needs and accomplishments, providing
feedback to facilitate the attainment of educational outcomes.?
When selecting learners for feedback solicitation and curriculum
design, it is imperative to take into account their learning styles
to improve educational outcomes.’ Adapting instruction to
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students' learning styles can enhance educational outcomes,
helping students move from knowledge acquisition to applying
their skills.*

Learning style refers to a student's preferred approach to
learning and the strategies employed in an educational context,
encompassing cognitive, emotional and social-psychological
processes through which learners perceive and interact with the
educational environment.” In healthcare education, one of the
most commonly utilized methods for analyzing learners' learning
styles is the VARK model, proposed by Fleming et al.® This model
categorizes learning styles as Visual (V), Auditory (A), Read/
write (R) and Kinesthetic (K), identified through a questionnaire.
Visual learners prefer learning through visual aids such as charts,
graphs, models and diagrams. Auditory learners, in contrast, favor
discussions, stories, presentations and conversations. Read/write
learners obtain information primarily from written texts, while
kinesthetic learners thrive on hands-on activities, experiences,
cases and interactions. To identify preferred learning styles,
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learners complete a survey-style VARK test, providing multiple
responses which are then categorized according to a formula to
determine the learner's dominant type.

Research on learning styles and outcomes in healthcare
education has been ongoing since the 1970s,” including in
fields such as medicine, nursing, physical therapy and dentistry,
aiming to inform the development of pedagogical approaches.*
Emphasizing the importance of understanding how students
learn, studies have shown that adults can achieve educational
outcomes with appropriate instructional approaches tailored to
specific educational topics.® Studies have indicated that medical
students tend to exhibit a preference for a single learning style
during the initial stages of their education.” However, there is
mounting evidence supporting the efficacy of a multimodal
approach, which entails the integration of two or more learning
modalities.” These findings were corroborated by a study
involving Korean medical students.!! Furthermore, studies were
conducted to determine the relationship between these learning
styles and student educational outcomes as measured by grade
pointaverage.® In dentistry, an analysis of the relationship between
VARKSs and learning outcomes revealed that the predominance of
single or dual models was independent of learning outcomes."?
Additionally, research is underway on the use of VARKs to
identify learners' pedagogical needs.

The utilization of VARKSs in pharmacy education is comparatively
less widespread than in other healthcare education. The
identification and application of learning preferences enables
the creation of an effective educational experience for students."
While learning preferences have been explored in pharmacy
students,* there is a lack of research examining the relationship
between learning preferences and learning outcomes in
pharmacy students compared to those in other healthcare
education. Consequently, there is a need to address this research
gap to enhance the quality of pharmacy education to facilitate
the development of effective pedagogy and achieving educational
goals.

To date, research on learning styles and pedagogical style
preferences among pharmacy students is limited. Therefore,
this study was performed to identify VARKs among pharmacy
students. We also analyzed the relevance between learning styles
and pedagogical preferences. This study provides a basis for
understanding learners and identifying their needs to ensure
effective educational development.

MATERIALS AND METHODS

A questionnaire-based descriptive approach was employed to
ascertain the learning styles of pharmacy students, aiming to
inform the development of a preceptorship curriculum. The study
encompassed fourth- and fifth-year students from S City in Korea,
along with sixth-year students and graduating seniors who had
completed pharmacotherapy and were selected for participation.
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The subjects were recruited via an online recruitment process.
Before initiating the survey, participants were briefed on the
study's objectives and their right to withdraw at any stage. They
were also apprised of the voluntary nature of their involvement
and the confidentiality of their responses. The survey was
administered online. Participants were informed that there were
no penalties for non-participation, that the study was voluntary
and that the results would be anonymized and destroyed after the
study was conducted.

The average factor reliability of the questionnaire (Cronbach's
a) ranged from 0.574 to 0.676. This study received approval
from the Institutional Review Board of S University (IRB#
1040173-202402-HR-003-01).

The VARK test© 7.0 Korean version developed by Fleming,
consisting of 16 questions, was used to test learning styles. Items
were categorized as V, A, R and K according to the content
answers. Following instructions on the test sheet, the preferred
learning style was quantified and identified. The distribution
of student utilization of each learning type was also examined.
Students were categorized into single, double, triple and quadruple
learning types according to their use of each learning type.

Additionally, differences in learning types were examined
according to students' gender, graduation status, age and grade
distribution. Data on graduation status and age were collected at
the time of the study. For grades, the level of achievement was
determined based on the previous semester's grades at the time of
the study. Finally, the results of teaching methods were analyzed
in two ways. First, we analyzed the preference for learner-centered
education over instructor-centered education and then identified
differences according to VARK variables. Second, we analyzed
preferences for online education. Differences in VARK variables
were also examined.

To identify participants’ characteristics, we evaluated the
frequency and distribution of each item. To identify differences
between groups, the Kruskal-Wallis test was employed to assess
differences in learning styles based on gender, graduation status
and age. Mann-Whitney U test was used to detect differences in
learning styles based on gender, graduation status and age. All
statistical tests were conducted at a significance level of p<0.05.

RESULTS

A total of 127 questionnaires were distributed and 57 were
returned, resulting in a 44.8% response rate. Of the 57 respondents,
33 were female and 24 were male. The median age of the
respondents was 29 years; 42 respondents were current students
and 15 were graduates. In terms of postgraduate career paths,
most respondents indicated that they aspired to be employed in
local pharmacies and medical organizations (Table 1). The results
of the V; A, R and K type survey indicated that the most preferred
learning type was R, followed by V and K. Differences between the
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Table 1: Demographic and Academic Characteristics of the Study
Participants.

Demographics n (%)
Gender
Male 24 (42.11)
Female 33 (57.89)
Year of Study
4 7 (12.28)
5 30 (52.63)
6 5(8.77)
Graduate 15 (26.32)
Age median 29.0 (27.0-31.0)
(q1-93)
Future job Community pharmacy 38 (66.67)
Hospital 8 (14.04)
Company
2 (3.51)
Government 1(1.75)
Others 8 (14.04)
Academic Below average 9 (15.79)
performance
Average 20 (35.09)
Above average 17 (29.82)
Excellent 11 (19.30)

two groups were significant. The learning style survey indicated
that most students (54/57 students, 94.7%) used all four learning
types (V, A, R and K) (Table 2). Male students demonstrated a
stronger preference for V and R than female students, with V
showing a statistically significant difference (5.0 (3.0-7.0) vs
3.0 (2.0-5.0), p=0.03). Older students and graduates exhibited
greater utilization of learning modalities; however, no significant
differences were observed (Table 3). Furthermore, students in
higher grades utilized a larger number of learning modalities,
with the highest grades using a higher prevalence of R, although
the difference was not significant (Table 4). Regarding learning
preferences, there was a clear preference for instructor-led
classes, particularly for a face-to-face approach rather than an
online approach. There was no difference between each learning
modality and learning preferences (Tables 5 and 6).

DISCUSSION

This study was conducted to analyze learners' learning styles
and explore their instructional preferences before developing a
preceptorship curriculum. The main findings of the study were
as follows. First, most pharmacy school learners in Korea utilized
all elements of V, A, R and K. Second, males were significantly
more likely than females to utilize V as a learning style. Third,
there was no significant relationship between the utilization of
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Table 2: VARK Learning Style Distribution among Study Participants.

Learning type Median (q1-q3) p

v 4.0 (3-6) 0.001
A 5.0 (4-7)
R 6.0 (4-8)
K 4.0 (3-6)
Learning style n (%)
Trimodal
ARK 2 (3.5)
VRK 1(1.8)
Quadmodal VARK 54 (94.7)

V:Visual; A: Aural; R: Read/Write; K: Kinesthetic.

V, A, R, or K and learning outcomes or grade point averages.
Fourth, students exhibited a preference for instructor-centered
and face-to-face-centered learning styles, but this did not differ
among learning styles.

In the field of healthcare education, ongoing attempts have been
made to identify and utilize preferred learning styles in the
curriculum. The most popular method for identifying learners'
learning styles is the VARK method."” For pharmacy school
learners, studies have shown a preference for V.”” In our study, all
learners used more than one learning style. The R technique is the
most commonly used modality. This result may be attributed to
the effects of Korea's text-oriented education system, which was
practiced for many years before college. The exams administered
during the university curriculum and licensing may also be related
to the maintenance and perpetuation of this learning style. The use
of multiple modalities of instruction and associated assessments
in the pre-university years allows for the development and
advancement of multiple learning styles in students.'® Previous
studies in pharmacy a single modality was dominant. Pharmacy
students and technicians were shown to favor single or dual
modalities."” " In contrast, studies of other healthcare learners,
such as those in medicine and dentistry, revealed that students
use multiple modalities, which is consistent with our findings.'**
These results suggest the need for further research on pharmacy
students that considers curricular and cultural differences.

In examining specific demographic variables, we found that
males were more likely than females to prefer the Visual modality.
This finding is aligned with some studies, though others show
differing results. While some research suggests female students
tend to use more learning modalities than males, such as a study of
pharmacy students in Malaysia, others have found no significant
gender differences in modality preferences, as observed in a study
on South Korean medical students.'?"*? This suggests that gender
differences in learning style preferences may vary depending on
the educational context and population.
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Table 3: VARK Learning Style Scores by Sex, Age and Academic Status.

Learning Sex Age Academic status

Style (years)

Category male Female  p-value 20-30 30> p-value Undergraduate Graduate p-value
(n=24) (n=33) (n=41) (n=16) (n=42) (n=15)

Vv 5.0 3.0 0.03* 4.0 5.5 0.32 4.0 (3.0-6.7) 3.0 (3.0-5.0) 0.36
(3.0-7.0)  (2.0-5.0) (3.0-5.0) (3.0-7.0)

A 5.0 5.0 0.25 5.0 6.0 0.33 5.0 (3.25-7.0) 6.0 (5.0-7.0)  0.62
(4.75-8.0) (3.0-7.0) (4.0-7.0) (3.7-8.2)

R 6.0 5.0 0.62 5.0 7.5 0.30 5.5 (4.0-8.0) 6.0 (4.5-8.0) 0.59
(4.0-8.2)  (4.0-8.0) (4.0-7.0)  (4.0-9.0)

K 4.0 4.0 0.96 4.0 4.0 0.62 4.0 (2.0-6.0) 4.0 (3.0-5.5) 0.40
(2.0-6.0)  (3.0-6.0) (2.0-6.0)  (3.0-6.25)

V: Visual; A: Aural; R: Read/Write; K: Kinesthetic *p<0.05.
Table 4: Comparison of VARK Learning Style Scores Among Academic Performance Groups.
Learning Style Grade p-value
Category Below average Average Above average Excellent
(n=9) (n=20) (n=17) (n=11)

\Y 4.0 (3.0-5.0) 4.0 (3.0-6.25) 4.0 (3.0-8.0) 3.0 (1.5-5.0) 0.27

A 5.0 (4.0-5.0) 5.0 (3.75-7.0) 7.0 (4.0-7.0) 5.0 (3.0-5.0) 0.61

R 4.0 (3.0-7.0) 5.0 (4.0-9.0) 6.0 (5.0-9.0) 6.0 (4.5-8.5) 0.48

K 3.0 (2.0-4.0) 3.5 (2.0-6.25) 4.0 (3.0-6.0) 5.0 (3.5-7.0) 0.28

V: Visual; A: Aural; R: Read/Write; K: Kinesthetic.

Research is also being conducted to determine the relationship
between learning styles and student performance. Studies
of medical students demonstrated that learning style is not
a significant predictor of learning outcomes.”?** Studies of
dental students yielded similar findings."? In this study, students
exhibiting moderate to high levels of performance were likely to
use more learning styles, although this was not the case for the
highest-performing group. There was no significant difference
between the VARK learning styles and student educational
outcomes.

Learning preference has been criticized there is little evidence
linking specific learning styles to improved educational
outcomes.”* However, one medical student study showed that
learning styles were independent of grades and that the pedagogy
utilized in a specific subject was correlated with learning
outcomes.” This result showed teaching methods may be more
important than a learner's preferred learning style; additionally,
other factors may be involved in learning performance, which
requires further research.” This highlights the need for further
research into how instructional methods, rather than learning
styles alone, contribute to educational outcomes.

Pharmacy education, like that of other health professionals,
encompasses a broad spectrum of theoretical and practical
training. Consequently, there is a pressing need to develop and

diversify teaching methods to achieve more effective educational
outcomes. The necessity to develop pedagogical approaches was
highlighted during the COVID-19 pandemic.?** In this study, two
aspects of VARK and students’ preferred teaching methods were
identified: learner-centered and online-centered. While there were
differences in the use of learning modalities, these differences did
not significantly impact their educational preferences. We found
that students preferred instructor-led learning that is conducted
offline, which is consistent with previous research in which
students were shown to favor lecture-based learning.

These findings were inconsistent with those previous study,
which indicated that students who employ multimodality tend to
favor student-centered pedagogical approaches.® Furthermore,
when considering the educational outcomes that can be attained
through the integration of diverse learning methodologies,” it
suggests that the impact of these learning preferences may be
an important factor to consider in the development of teaching
methods.

Furthermore, factors other than learning modality can also be
used to assess educational preferences. Additional factors such
as students' socioeconomic status and prior learning tendencies
should be assessed and a comprehensive exploration of preferred
learning tools should be conducted and utilized in education.®
Further studies are required to determine the outcomes of
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Table 5: Comparison of VARK Learning Style Scores by Teaching Preference.

Learning Style Student-centered teaching preference (reference. Teacher-centered) p-value
Category Strongly Disprefer Neutral (n=14) Prefer Strongly Prefer
Disprefer (n=5) (n=20) (n=12) (n=6)
\Y% 3.0 (2.0-5.0) 4.0 (3.0-7.0) 4.0 (3.0-4.7) 6.5 (2.0-7.2) 3.0 (3.0-3.7) 0.41
A 4.0 (2.0-5.0) 5.0 (4.0-7.5) 5.0 (4.0-6.7) 6.5 (4.5-7.0) 5.0 (2.2-7.7) 0.41
R 8.0 (5.0-9.0) 6.0 (4.0-7.2) 5.5 (3.5-7.0) 7.0 (5.0-10.2)  5.5(3.5-6.7) 0.41
K 2.0 (2.0-5.0) 5.0 (3.0-6.2) 4.0 (2.0-4.0) 3.5(3.0-8.2) 4.0 (2.2-5.7) 0.41
V: Visual; A: Aural; R: Read/Write; K: Kinesthetic.
Table 6: Comparison of VARK Learning Style Scores by teaching preference.
Learning style Online-centered teaching preference (reference. Off-line centered) p-value
category Strongly Disprefer Neutral Prefer Strongly prefer
disprefer (n=22) (n=13) (n=10) (n=5)
(n=7)
\% 4.0 (3.0-5.5) 6.0 (3.0-7.7) 3.0 (3.0-4.0) 4.0 (2.5-4.7) 3.0 (3.0-3.0) 0.11
A 5.0 (2.5-7.0) 6.0 (4.2-7.7) 5.0 (4.0-6.0) 5.5 (4.2-6.7) 3.0 (2.0-5.0) 0.39
R 5.0 (4.5-6.5) 7.5 (5.2-10.0) 5.0 (4.0-7.0) 4.0 (3.2-5.7) 5.0 (2.0-7.0) 0.11
K 4.0 (2.5-6.0) 5.0 (3.0-8.0) 3.0 (2.0-5.0) 3.5 (3.0-4.0) 5.0 (5.0-5.0) 0.17
V: Visual; A: Aural; R: Read/Write; K: Kinesthetic

pharmacy education courses when using innovative teaching
methods.”

The limitations of this study are that it was a pilot test utilizing
results from a limited sample size with a low response rate and
grade level variation. Further studies of pharmacy students at
multicenter institutions are required to confirm these findings
and explore additional variables.

CONCLUSION

Although the VARK model helps identify student preferences,

10
these preferences do not significantly influence academic
outcomes and pedagogical preferences. Thus, teaching strategies 1,
may need to be more adaptive to the educational content rather
than to the student learning style preferences. Further studies 1,
of a larger and more diverse sample are necessary to validate
our findings and investigate other potential factors affecting
educational outcomes. 13
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