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ABSTRACT
Objectives: To compare the learning style preferences among pharmacy students at
different stages of academic course and to determine the demographic variables that
significantly influence the learning style preferences of these students. Methods: A 24-item
self-report survey instrument, including the validated Pharmacists’ Inventory of Learning
Styles (PILS), was administered to all year 1 to year 4 pharmacy students at Universiti
Teknologi MARA, Malaysia. Data (e.g. demographic variables, learning style preferences)
collected were entered and analysed using SPSS version 21. Results: A total of 469
students completed the questionnaire; the majority were female (385/469, 82.1%) and
year 4 pharmacy students (156/469, 33.3%). The dominant learning style preferred by
the pharmacy students was assimilator (n=189/469, 40.3%), followed by converger
(n = 115/469, 24.5%). The learning style preference was similar across the 4-year
pharmacy students with assimilator as the most preferred, followed by converger.
There was no significant association between dominant learning style preferences and
all the demographic variables (p >0.05). A similar trend was observed in secondary
learning style (p>0.05). Conclusion: The majority of the pharmacy students belong to
the category of assimilator type of learners. A variety of teaching methods should be
implemented in pharmacy education to complement all learning styles and to provide a
fair environment for all types of learners.
Key words: Assimilator, Converger, Learning styles, Pharmacy, PILS.

INTRODUCTION
Pharmacy education has a very important
role in determining the quality of pharmacists
who will work for the community in the
future. It has the ability of transforming the
profession towards a patient-centred one.1
In a move to ensure pharmacy professional
competence and to meet the changing roles
of pharmacists in the healthcare setting,
pharmacy education around the globe has
undergone substantial evolution in the recent
years.1 However, the four-year undergraduate
pharmacy course can be challenging for
some students as the course is expected to
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cover all areas of pharmaceutical sciences.
In addition, the wide coverage of topics and
limited time in class could reduce the effectiveness of teaching-learning interaction.2
The lack of understanding on the learning
style preferences of pharmacy students can
lead to a mismatch of learning styles and
teaching methods by instructors which can
further cause stress and frustration to both
parties.3 As a result, the learning process
may be deemed an unproductive experience
by both students and instructors.
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Learning style is the “manner in which individuals choose to
or are inclined to approach a learning situation”.4 Different
personalities will result in different learning styles.5 For
instructors, knowing their students’ learning style preferences will enable them to adapt their teaching methods
to the learning styles of their students.3 Consequently,
this can help to improve students’ attitudes toward the
courses and result in a better academic performance.6
To date, two studies have been conducted to determining
the learning style preferences of undergraduate pharmacy
students in Malaysia.2,7 However, none of these studies
used the Pharmacists’ Inventory of Learning Style (PILS)
tool, which was specifically developed and validated for
pharmacy education.8,9 PILS divided the learning styles
of pharmacists into four groups: accommodator, assimilator,
converger and diverger.8,9 The use of the well-validated tool
in the pharmacy education setting would be more appropriate in measuring the learning style preferences as well
as students’ attitudes and feelings towards the courses
they have taken.10 In addition, the learning style preferences of undergraduate pharmacy students in Universiti
Teknologi MARA, Malaysia remain unknown. The
identification of differences in learning styles among
pharmacy students is important as this would promote
an optimal teaching-learning process. In view of this,
this study aimed to assess the learning style preferences
of pharmacy students, to compare the learning style
preferences among year 1, 2, 3 and 4 pharmacy students
and to determine the demographic variables that might
significantly influence the learning style preferences of
pharmacy students.
MATERIAL AND METHODS
Study design, participants and settings

A cross-sectional study was conducted between March
and June 2015 at the Faculty of Pharmacy, Universiti
Teknologi MARA, Malaysia. Ethics approval from
Universiti Teknologi MARA Research Ethics Committee
was obtained prior to the commencement of this study
[600-RMI (5/1/6)]. All undergraduate pharmacy students,
from year 1 to 4, were invited to participate in the study.
The minimum sample size required was 253 pharmacy
students; calculated using Raosoft® (Sample Size Calculator; Raosoft inc.)11 with a confidence interval of 95%
and a margin of error of 5%. The surveys were
distributed in a lecture hall before the lecture started.
A short briefing was given to provide clarification on
the survey. Students were given ample time to answer
the survey and the surveys were collected on the same
day. Completion of the survey implied consent.

Study Instrument

A 24-item self-report survey instrument which consists
of two sections was administered. Section 1 consists of
socio-demographic items including age, gender, year of
study, highest achieved qualification, as well as the state
and location of institutions for their highest achieved
qualification. Section 2 consists of the validated PILS.8,9
This inventory is designed to identify the dominant learning style and the secondary learning style of respondents. There are 17 questions in this inventory with four
options for response namely, usually, sometimes, rarely and
hardly. The inventory measures two axes of learning. The
first axis focuses on structured versus unstructured while the
second concentrates on doer versus reflector. The inventory
categorised learning styles into four groups namely
accommodator, assimilator, converger and diverger.8, 9
Statistical Analysis

Data collected were analysed using Statistical Package
for Social Sciences (SPSS) Program version 21 (IBM
SPSS Statistics for Windows, Armonk, NY: IBM
Corp.). Descriptive analysis was employed to describe
demographic data of the respondents. The associations between categorical variables (e.g. demographic
variables) and learning style preference were examined
using Chi-square tests of independence; the significance
level was set a priori at p<0.05.
RESULTS
Of the 742 undergraduate pharmacy students surveyed,
469 (63.2%) completed the questionnaire. The demographic data of the participants are summarised in
Table 1. The majority of the participants were female
(82.1%) and Malay (96.6%). The mean age was 21.4 ±
1.3 years old. The highest number of participants were
from year 4 (n=156/469, 33.3%), followed by year 2
(n=154/469, 32.8%), year 3 (n=97/469, 20.7%) and
year 1 (n=62/469, 13.2%). There was an almost equal
distribution of the highest education achieved prior to
entering pharmacy school, namely foundation (35%),
matriculation (33%) and diploma (29.6%). Slightly more
than half of the students (51.2%) claimed that their
previous institution was in a suburban area.
In all, the dominant learning style (Figure 1) preferred
by the students was assimilator (n=189/469, 40.3%),
followed by converger (n=115/469, 24.5%), diverger
(n=66/469, 14.1%) and accommodator (n=15/469, 3.2%).
About 18% (n=84/469) of the pharmacy students
had preferences for two or more learning styles and
in this study, we referred this as multimodal. The secon
dary learning style (Figure 2) preferred by students

Indian Journal of Pharmaceutical Education and Research | Vol 50 | Issue 3 | Jul-Sep, 2016

331

John et al.: Learning style preferences of pharmacy students

Table 1: Characteristics of pharmacy students
(n=469)
Demographics

n (%)

Gender
Male
Female

84 (17.9)
382 (82.1)

Ethnic group
Malay
Others

453 (96.6)
16 (3.4)

Year of Study
1
2
3
4

62 (13.2)
154 (32.8)
97 (20.7)
156 (33.3)

Highest Achieved Qualification
Foundation
Matriculation
Diploma
Others

164 (35.0)
155 (33.0)
140 (29.9)
10 (2.1)

Area of Previous Highest Institution
Urban
Suburban
Rural

147 (31.3)
240 (51.2)
82 (17.5)

Figure 2: The secondary learning styles of pharmacy students
(n=469).

associations between dominant learning style preferences and gender (p=0.62), year of study (p=0.84),
ethnicity (p=0.16), level of education (p=0.96), state of
origin (p=0.99) and location of previous higher institution
(p=0.26). Similar trends were observed in secondary
learning style.
DISCUSSION

Figure 1: The dominant learning style of pharmacy students
(n=469).

was mainly converger (n=119/469 25.4%), followed by
multimodal (n=111/469, 23.7%), diverger (n=90/496,
19.2%), assimilator (n=87/469, 18.6%) and accommodator
(n=62/469, 13.2 %).
There were no differences between pharmacy students
from year 1 to year 4 in their preference for primary
learning style of which assimilator was the most common
learning style of choice [year 1 (n=23/62, 37.1%),
year 2 (n=64/154, 41.6%), year 3 (n=33/97, 34.0%),
year 4 (n=69/156, 44.2%)]. Converger was the most
common secondary learning style in year 1 (n=14/62,
22.6%) and year 2 (n=43/154, 27.9%) while multimodal was the most common secondary learning style in year 3 (n=26/97, 26.8%) and year 4
(n=39/156, 25.0%). In all years of study, accommodator
was the most unpopular learning style. There were no
332

The understanding of students’ learning styles can help
instructors to employ appropriate teaching methods which
are effective in delivering the course content as well as
capable of making the learning process an interesting
experience as well. In addition, students who know
their learning styles will be able to practise suitable
learning methods in their studies regimen to enhance
and maximise their individual learning capability. One
of the strengths of this study, as compared to other
studies conducted in Malaysian pharmacy schools,2,7 is the
use of PILS as the tool in assessing pharmacy students’
learning style preferences. The choice of study instrument
is important to ensure that the assessment is relevant
and valid in the study setting, and thus, comparisons
with other studies conducted using the same tool can
be made.4 PILS was developed and validated by Zubin
Austin in 2004 with the collaboration of 40 pharmacists;
it is the first specific inventory validated for pharmacy
practice and education use with a high degree of reliability
(Cronbach’s alpha value of 0.85–0.90).8,9 This inventory
was developed based on Kolb’s Learning Style Inventory
and is designed to identify both dominant and secondary
learning styles. Moreover, PILS provides a unique
pharmacist-specific model for defining, describing, and
measuring learning styles.
In this study, the dominant learning styles of the pharmacy students was assimilator (40.3%) while the secondary
learning style was converger (25.4%), consistent with
previous studies by Crawford et al.12 and Robles et al.13
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Assimilator learners love to work on their own at their
own timing and prefer to study in an organised learning
environment; they always strive to do their best because
grades are important to them.14 In the real learning environment, assimilators prefer to do individual assignments
and like to receive feedback regarding their performance.12 Assimilator learning styles have been associated
with jobs which value conceptual models rather than the
practical such as jobs in the fields of biology, education,
teacher, law, sociology, librarianship and mathematics.15
On the other hand, convergers are referred to as practical
learners. They prefer to work fast and want to complete
a task as soon as possible without minding the way
of completing the task. Convergers, therefore, tend to
become leaders and enjoy the attention.12 They prefer to
work in small groups and are very competitive in terms
of performance.12 Converger learners have been associated with jobs requiring problem solving, analysing,
planning and decision making such as in the fields of
medicine, engineering, economics as well as computer
science.15 Consistent with the abovementioned literatures,12,13,15 the preferred learning styles (i.e. assimilator,
converger) reported by the pharmacy students in this
study was suitable to their field of study.
In this study, no significant differences were found in
learning style preferences among year 1 to year 4 pharmacy students; assimilator was the primary learning style
preferred by most students while converger as the secondary
learning style. This finding is consistent with the studies
by Crawford et al.12 and Robles et al.13 that stated
there were no significant differences in learning styles
between the third and fourth year of pharmacy students
in the US setting. However, unlike the findings from the
previous studies, there were no significant associations
between learning style preferences and the demographic
data indicated in this study. Crawford et al.12 reported a
significant association between gender and PILS learning
styles. The difference could be due to the unequal numbers
of male and female participants in the current study.
The number of female students overwhelmed the
number of male students by more than 100% and thus
any significant association between gender and learning
style could not be identified. Likewise, ethnicity had no
influence on the learning styles of the pharmacy
students which supported the two studies conducted in
the US setting.12,13 However, this finding contradicted the
Malaysian study conducted by Aziz et al.2 which indicated
that Chinese and Malay pharmacy students significantly
preferred the reflector learning style as compared to
Indian students. The ethnicity influence was not seen in
the current study because Malays comprised more than
95% of the participants.

Pharmacy students from the same region may share
similar learning styles due to similarities in culture and
environment. This current study complemented a previous
study which identified learning styles among pharmacy
students in the University of Malaya (UM).2 In the UM
study, it was reported that the majority of the students
were reflectors.2 The reflector learning process involves
observing, listening, thinking before taking action and
also being thorough16 while assimilators are described as
passive and reflective learners who prefer lectures that
focus on concepts, assigned tasks, readings and examinations.17 This statement clearly indicates that there are
connections between the reflector and assimilator learning
styles in which both types of learners concentrate on
their inner self. Thus, it would appear that Malaysian
pharmacy students share similar learning styles.
Each learning style represents a different way of learning
and each has its own strengths and weaknesses.4 It would
be beneficial to include all four stages of the learning
model consisting of the two dimensions given by Kolb’s
Theory, namely, the dimensions of grasping experience
which include concrete experience and abstract conceptualisation, and the dimension of transforming experiences that include reflective observation and active
experimentation.14 In this way, we can challenge students
to learn things out of their comfort zones while enhancing their preferred way of learning in order for them to
become versatile learners.18 Moreover, they can develop
their interpersonal skills as future pharmacists by adopting
different learning styles.12 As the pharmacy profession
is moving forward towards more patient-centred care,19
it is important for students to improve their social skills
and interpersonal skills as a preparation for their future
profession as pharmacists.
Assimilator and converger learners should be exposed to
and taught social and interpersonal skills as they are
more interested in ideas and concepts rather than in
people or social issues.18 In addition, a recent study
stated that assimilators seem to have conflict over social
learning20 and are dependent on the instructor for learning
material and direction.17 In order to overcome this situation, Janing17 proposed that they should be exposed
to different learning activities that require them to seek
knowledge on their own, look for solutions to problems
and make decisions on their own. As learning styles
are neither static nor determined by personality traits
alone12 but can change from time to time as a result
of maturity, professional socialization and institutional
culture,3,13 it is possible for students to adopt different
learning styles to improve their learning process and
eventually, to improve themselves.
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Traditionally, pharmacy education focuses first on facts
and pieces of information5 which is a traditional form
of teaching and would only be beneficial to a certain
group of students. Nevertheless, traditional teaching
methods such as lectures are still relevant and proven to
still be the primary teaching method of choice among
the students.20,21 As pharmacy profession is evolving
rapidly, it is relevant for active learning to be embraced
in pharmacy education. Active learning such as Problem
Based Learning (PBL), case study and inquiry-based
learning can expose students to a more realistic application of their education.22 Therefore, active learning
methods should be applied together with traditional
methods in pharmacy education in order to enhance
the learning process of pharmacy students. Our study,
however, has several limitations. Since we relied on selfreporting method, it may not reflect the actual learning
style preference of the pharmacy students. The modest
response rate in the current study could be another limitation as non-respondents may have different learning
style preferences. Data obtained from a single university
may not be able to generalisable to other universities in
Malaysia.

ABBREVIATION USED
PILS: Pharmacists’ Inventory of Learning Styles ;
SPSS: Statistical Package for Social Sciences ;UM: University of Malaya ; PBL: Problem Based Learning.
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