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Background. The lack of attention of nursing professors to students’ learning styles can cause academic failure. The results of studies
on the relationship between students’ learning style and academic achievement are contradictory. Therefore, this study was designed
to investigate the relationship between VARK learning styles and academic performance among virtual nursing students. Methods. In
this cross-sectional study, 237 virtual nursing students were enrolled by the convenience sampling method. The VARK learning styles
questionnaire was used for data collection. The basis for determining academic performance was the grade point average(s) (GPA) of
the previous semester(s). Students were divided into two groups based on their GPA, including strong (GPA >15) and weak
(GPA <14.99) groups. Results. In both strong and weak groups, most of the subjects were unimodal (with a frequency of 92.9% and
78.5%, respectively), and the rest were multimodal. The most common learning styles in strong and weak students were kinesthetic
(57.1%) and auditory (37.2%), respectively. The results of chi-square test did not show statistically significant differences between
learning styles and academic performance of strong and weak students. Conclusion. There was no significant relationship between the
dominant learning styles and academic performance of strong and weak students. However, nursing professors need to adapt their
teaching methods to the students’ learning styles. More studies are recommended to shed more light on this area of research.

1. Introduction

Today, due to the COVID-19 pandemic, the education of
nursing students has undergone fundamental changes, and
presentation of theoretical courses has changed from the
face-to-face method to the Internet-based method [1, 2].
Internet-based instruction is completely different from the
usual face-to-face interaction and requires fundamental
changes in the teaching methods as well as the students’
learning environment [1].

In the meantime, academic performance is an indicator
used to evaluate and compare students [3, 4]. One of the

influential factors involved in academic performance is learning
styles [5]. To increase the effectiveness of Internet-based edu-
cation, it is highly important to know about the students’
learning styles [2]. Knowledge of students” learning styles is
effective in compiling the online courses effectively, as well as
modifying and organizing the teaching-learning process [2, 6].

The VARK Questionnaire is a method used to determine
the type of learning styles. According to this questionnaire,
learning styles include visual (V), auditory (A), reading/
writing (R), and kinesthetic (K) [7]. Visual students learn by
watching videotapes, pictures, and diagrams. Auditory
students learn by listening to lectures, and reading/writing
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students learn by reading texts and taking summaries.
Kinesthetic students learn by touching and manipulating
objects [7, 8]. Based on the VARK model, it is possible for
students to use several learning styles [6]. Studies that have
examined students’ learning styles have reported different
results, and the most common learning styles have included
kinesthetic [9, 10], auditory [11, 12], and reading/writing
[13, 14]. Several studies have examined the relationship
between learning style and academic performance. The re-
sults of some of these studies have shown a significant re-
lationship between these two variables [15-19], but in some
other studies, no relationship has been reported [3, 14, 20].
Considering the contradictory results of these studies and
the importance of nursing professors’ knowledge of virtual
students’ learning styles, the current study was aimed to
determine the relationship between learning styles and aca-
demic performance among virtual nursing students in Ker-
manshah, who have been taught through Internet-based
instruction. Since learning ability involves both educators and
learners, the results of this study may benefit both groups.

1.1. Theoretical Background/Model. One of the factors af-
fecting students’ learning is the type of their learning style [4].
Learning styles are the methods that people use to acquire
knowledge or skills [21]. The VARK model is one of the most
popular methods designed by Fleming and Mills (1992) to
examine students’ learning styles [12, 21]. This model is a kind
of educational approach and learning style. Based on this
model, students are divided into one of the following cate-
gories based on their abilities: visual style (with good visual
function), reading and writing style (with good reading and
writing function), listening style (with good auditory func-
tion), and kinetic style (with good skill performance) [11, 12].

2. Materials and Methods

2.1. Study Design. This is a cross-sectional study based on the
STROBE reporting guidelines.

2.2. Study Sample. The population of the study consisted of
virtual nursing students in the first semester of the academic
year 1300-1499 (N=616). Study subjects included under-
graduate students in the second and higher semesters. The
students were selected by a convenient sampling method.
The inclusion criteria were employment in the second se-
mester and above. The sample size was calculated to be 237
students using Cochran’s formula, with 95% confidence and
an error of 0.05.

2.3. Data Collection Tools. Data collection instruments in-
cluded a demographic form and VARK questionnaire. The
demographic form included six questions about age, sex,
marital status, residence, semester, study resources, and
grade point average(s) (GPA) of the previous semester(s).
The VARK questionnaire is an instrument used to determine
the type of learning style [22]. The reliability of this ques-
tionnaire has been confirmed by Zhu et al. [10]. The internal
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consistency of the Persian version of this tool has been
confirmed by Cronbach’s alpha method [12, 23].

The VARK Questionnaire has 16 four-choice questions
that are used to identify learners’ learning styles. The
questions consist of four options, and each question is re-
lated to a specific learning style. Students should choose one
of the options according to their preference. If one response
alone does not express their views, they should choose more
responses and leave questions that have never happened to
them before. Achieving a higher score in each of learning
style is considered to indicate a person’s greater desire for
that style. If a person acquires equal points in more than one
style, his/her learning style is considered “hybrid or mul-
timodal.” In each style, the minimum and maximum scores
are 0 and 16, respectively. Earning equal points in two styles
is considered bimodal. Earning points in three or four styles
is equivalent to trimodal and quadmodal styles, respectively.
To determine the status of academic performance, the GPA
of the previous semester(s) was used, which was completed
by self-report method. Students with a GPA above and below
15 were assigned to one of the strong and weak groups,
respectively.

2.4. Data Gathering Method. First, the study permit was
obtained from the Virtual University of Medical Sciences
and presented to the officials of the Kermanshah School of
Nursing and Midwifery. Since all students were members of
the Telegram social network, it was used for sampling. The
questionnaires were then uploaded to the nursing students
channel in Telegram. They were asked to complete and
submit the questionnaires if they were willing. Data were
then fed into SPSS software and analyzed statistically.

2.5. Statistical Analysis. For data analysis, version 18 of SPSS
software and descriptive and inferential statistics were used.
The research spreadsheet created by Neil Fleming was used
to calculate the distribution of learning styles. Chi-square
test was used to examine the differences between students’
academic performance and learning styles. The level of
significance was less than 0.05.

2.6. Ethics. The study was approved by the Ethics Com-
mittee of the Virtual University of Medical Sciences
(IR.VUMS.REC.1399.018). The objectives of the study were
stated for all participants, and written informed consent was
obtained.

3. Results

The results showed that 8 (57.1%) subjects in the strong
group were aged >22 years, 10 (71.4%) were male, and 11
(78.6%) were single. As for residence, most of the subjects
(78.6%, n=11) lived in the dormitory. Most of the students
(42.9%, n = 6) were in the fourth semester, and the source of
study for 71.4% of students (n=10) was the professors’
slides. The preferred method of virtual education for most
students (64.3%, n=9) was the synchronous method. In the
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TaBLE 1: Demographic characteristics of students.
Demographic variables — N (%)
18-21 Strong students 6 (42.9)
Weak students 102 (45.7)
Strong students 8 (57.1)
Age (years) 222 Weak students 121 (54.3)
.. Strong students 23.3 (3.7)
Mean (standard deviation) Weak students 227 (3.6)
Male Strong students 10 (71.4)
Sex Weak students 85 (38.1)
Female Strong students 4 (28.6)
Weak students 138 (61.9)
Single Strong students 11 (78.0)
. & Weak students 192 (86.1)
Marital status
Married Strong students 3 (21.4)
Weak students 31 (13.9)
. Strong students 11 (78.6)
. Dormitory Weak students 111 (49.8)
Residence
With family Strong students 3 (21.4)
Weak students 112 (50.2)
s Strong students 10 (71.4)
Professor’s slides Weak students 159 (71.3)
Strong students 3 (21.4)
Study resources Booklets and notes of classmates Weak students 38 (17.0)
Strong students 1(7.1)
Reference baoks Weak students 26 (11.7)
Low Strong students 11 (78.6)
Weak students 94 (42.2)
. L . . Strong students 2 (14.3)
The level of interest in virtual education Medium Weak students 97 (43.5)
. Strong students 1(7.1)
High Weak students 32 (14.3)
Svnchronous Strong students 9 (64.3)
. . Y Weak students 63 (28.3)
Type of distance education preference P
Asvnchronous Strong students 5 (35.7)
Y Weak students 160 (71.7)

weak group, however, 121 (54.3%) students were in the age
group of >22 years, 138 (61.9%) were female, and 192
(86.1%) were single. Most of the students (15.2%, n=34)
were studying in the seventh semester, and about half of
them (50.2%, n=112) lived with their families. The study
source of most subjects (71.3%, n = 159) was the professors’
slides. The preferred method of virtual education for most
students (71.7%, n=160) was the asynchronous method
(Table 1).

In terms of academic performance, most of the subjects
(94.1%, n=223) were in the weak group. The GPAs of the
strong and weak students were 17.2+ 1.1 and 13.9+0.5 out
of 20, respectively.

In both groups of strong and weak students, most of the
subjects were unimodal (with frequencies of 92.9% and 78.5%,
respectively), and the rest were multimodal. The most
common learning styles in the strong and weak students were
kinesthetic (57.1%, n=28) and auditory (37.2%, n=283), re-
spectively. Among the strong group of students, none of the
subjects was bimodal and only 7.1% (n=1) were trimodal
(including a mixture of visual, reading/writing, and kines-
thetic styles). In the weak group of students, 1.7% (n = 4) were

TaBLE 2: Frequency distribution of learning styles among students.

Learning styles N (%)
o ey
W e )
Wk e )
e e
Hybrid (multimodal) S\/t;(e):l? ;Tg::ttss 4é 811)5)
Wk audens 2 000

trimodal and 19.7% (n =44) were bimodal, with the highest
frequency 7.6% (n=17) related to the combination of au-
ditory and reading/writing styles (Tables 2 and 3) (Figure 1).
No statistically significant difference was found between
students’ learning styles and academic performance (Table 4).
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TaBLE 3: Type and number of learning styles among students.

Number of learning styles Types of learning styles — N (%)
Unimodal B th\;Z:E :Sf:i? 11735 ((972é.95))
Visual + auditory S\/t\;z:f :&Tg:;tss 40 (g(.g)
Visual + reading/writing Svt\;::f ssttl?c‘li:rlllttss 10 ((()(2)
Binodal Visual + kinesthetic Svt\;::f Sstﬁl;:;tss 40 (i(.)S))
Auditory + kinesthetic S\Eonﬁ; students 0 (0)
eak students 14 (6.3)
Verbal + kinesthetic sz:f sst?éj:rﬁt: 40 (i(.)g)
Auditory + reading/writing Sx::f Sstil;:;tss 1;) ((;))6)
Visual + reading/writing + kinesthetic S\}\;::E’ Sstiléj:;tss 10((7(')1))
Trimodal Auditory + reading/writing + kinesthetic S\g::f sst?;:::ttss 10 (g)i)
Visual + auditory + kinesthetic ng:f ssttl;f:;tss 30 (g(.);)

90
80
70
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50

Count

40
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FIGURE 1: Comparison of strong and weak students in terms of type of learning style. The preferred learning styles in strong and weak

students were kinesthetic (57.1%) and auditory (37.2%), respectively.

TaBLE 4: Relationship between the learning styles and academic performance of students.

Types of learning styles Strong students, N (%)

Academic performance

Weak students, N (%) Test result

Unimodal 13 (92.9)
Multimodal 1(7.1)
Total 14 (100)

175 (78.5)
48 (21.5)
223 (100)

Fisher’s exact test P = 0.311

4. Discussion

This study was aimed to determine the relationship between
the dominant learning styles of virtual nursing students and
their academic performance.

The most common learning style in strong students was
kinesthetic, which is consistent with the results of Bangcola
in the Philippines and Zhu et al. in China [9, 10], but in
contrast with the results of Arbabisarjou et al. and Jafari et al.
in Iran [13, 14]. Reading/writing style was the predominant
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learning style in these two studies. The superiority of au-
ditory learning style goes back to the structure of the ed-
ucation system in Iran, in which the predominant teaching
style during school and university is lecturing.

On the other hand, students adapt to the teachers’
teaching method; therefore, the use of auditory style can be
related to the teachers’ teaching method [11]. Furthermore,
the predominance of teacher-centeredness in nursing edu-
cation and the unity of teachers strengthen and emphasize
the auditory learning style and students’ note-taking [24]. It
should be noted that the mere use of auditory learning style
by nursing students may lead to their illiteracy in the
practical and clinical fields. However, nursing professors
should consider learning styles of students when choosing
their teaching methods.

The preferred learning style in the present study was not
consistent with some studies [9-11, 13, 25], which might be
related to differences in individual characteristics of research
subjects (including experience and motivation) as well as
different educational environments.

In the present study, most of the subjects were unimodal
in both strong and weak groups. In the strong group, none of
them was bimodal and only about 7% were trimodal (a
mixture of visual, reading/writing, and kinesthetic styles). In
weak students, less than 2% were trimodal (a mixture of
visual, auditory, and tactile styles), and one-fifth were bi-
modal, with the highest frequency being a combination of
auditory and reading/writing styles. The results of a study in
Iranian students showed that the trimodal method was the
predominant learning style in students with multimodal
learning method. Among students with the trimodal
learning method, the most common methods were auditory,
reading/writing, and kinesthetic [11]. The results of Meh-
dipour et al. showed that the most common multimodal
learning method in students was the bimodal method [12].
In the study of Behnam et al. in Iran, about one-third of the
subjects had a multimodal learning style [26]. The results of
Peyman et al. showed that 56% of the nursing and midwifery
students preferred to use the multimodal learning method,
and among them, the use of all four learning styles was the
most common [27].

The results of the current study are in contrast with the
above studies, possibly due to differences in the individual
characteristics of the subjects as well as their educational
conditions. In this regard, one of the reasons for the
prevalence of auditory style or a combination of auditory
and kinesthetic styles in the current study may be related to
the common teaching method in Iranian universities or the
use of various audio-visual aids. However, due to its op-
erational nature, the field of nursing requires teachers who
use a variety of active teaching methods such as role-playing,
practice and repetition, brainstorming, simulation, and
drama to teach students the principles of nursing care [11].

In the current study, no statistically significant differ-
ence was found between learning styles and academic
performance of students. Our results are consistent with
some studies [3, 13, 14, 20, 22, 28, 29] but contradictory
with others [9, 15-19]. Although, in the present study, there
was no relationship between academic performance and

learning style nursing professors need to adapt their
teaching methods to the students’ learning style. In this
way, students can be expected to boost their interest in
studying and actively attend classes. However, inattention
or insufficient attention to students’ learning style reduces
the effectiveness of teachers’ educational activities and
students’ academic motivation and leads to their academic
failure [25].

4.1. Limitations. This study faced two limitations. Due to the
data collection method, which was self-reporting, it was not
possible to determine the accuracy of the answers, although
the anonymity of the questionnaires could reduce this
limitation. Another limitation is related to the nature of
cross-sectional studies; since in these studies, the variables of
exposure and outcome are measured simultaneously, it is
not possible to determine the cause-and-effect relationships
between them [30], and our study is no exception to this
principle.

5. Conclusion

Being aware of students’ learning style are effective in im-
proving the learning situations, compiling online courses
effectively, and improving and organizing the teaching-
learning process. The results showed that the dominant
learning styles in strong and weak students were Kkinetic
(57.1%) and auditory (37.2%), respectively. Furthermore,
most students were unimodal in both groups. There was no
statistically significant difference between learning style and
academic performance. Further studies with different de-
signs are recommended.
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