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Abstract

Background Learning in the academic setting is influenced by the dynamic interaction between students

and teachers. Recognizing and adapting to diverse learning styles is essential for improving instruction, gaining
knowledge, and drawing informed conclusions. Therefore, this study investigated learning styles and their effects on
students’academic achievement.

Methods In a cross-sectional study in Iran's Mazandaran province, 238 nursing students were surveyed between
October and December 2021 using random sampling. The questionnaire included socio-demographic data, Kolb's
Experiential Learning Model, and students'academic performance (EPT). Statistical analysis with SPSS version 22
involved descriptive statistics, one-way ANOVA, chi-square tests, and linear regression with statistical significance set
at p<0.05.

Results The mean age of the nursing students was 20.95+ 1.71 years. The most common student learning styles
were convergent (75.2%) and accommodator (12.2%). According to the results, convergent (148.62 + 16.28)

and accommodator learning styles (147.72 £8.79) with the highest average played a role in students’academic
achievement. The mean score of EPT was 147. 13+ 15.48 (out of 240). A significant difference between the academic
performance and different dimensions of learning style was found (p=0.002).

Conclusion Findings indicated that adopting a convergent and accommodator learning style can affect students’
academic achievement. Therefore, learning environments appropriate to this style, such as simulation and laboratory
activities, are suggested to emphasize practical work and make students think an scrutinize.

Keywords Academic achievement, Learning styles, Action Learning, Nursing students

*Correspondence: Department of Biostatistics, Faculty of Health, Mazandaran University of

Firoj Al-Mamun Medical Sciences, Sari, Iran

firojphiju@gmail.com 4CHINTA Research Bangladesh, Dhaka, Bangladesh

'Health Education and Promotion, Faculty of Nursing, Mazandaran Department of Public Health and Informatics, Jahangirnagar University,

University of Medical Sciences, behshahr, Iran Savar, Dhaka, Bangladesh

2BS of Nursing, Mazandaran University of Medical Sciences, behshahr, Iran ®Department of Public Health, University of South Asia, Dhaka,
Bangladesh

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the

licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation
or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://
creativecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13104-024-06949-8&domain=pdf&date_stamp=2024-10-4

Mohsenipouya et al. BMC Research Notes (2024) 17:294

Introduction

Learning is influenced by the interaction between stu-
dents and teachers in an academic setting [1]. Under-
standing and utilizing different learning styles is
important for effective instruction, knowledge acqui-
sition, and drawing conclusions [2, 3]. Learning styles
are personal approaches to receiving and processing
information, influenced by an individual’s genetics,
experiences, and expectations [4]. Creating a learning
environment that aligns with students’ preferred learn-
ing styles is crucial for supporting their learning journey.
Tailoring teaching methods to their needs can greatly
enhance their ability to learn and achieve academic suc-
cess [5]. The teacher plays a critical role in recognizing
each student’s potential and planning for their balanced
personal development [6]. This allows for the develop-
ment of students’ ability to manage their learning styles
and provides them with more effective feedback on their
needs.

Understanding and utilizing different learning styles
is crucial for effective instruction and academic success.
They provide insight into student learning and allow edu-
cators to tailor instruction to their needs [7]. Research
has shown a significant relationship between critical
thinking and academic performance. Professional com-
petence can be enhanced by incorporating critical think-
ing into learning styles [8]. In addition, incorporating
learning styles can greatly impact curricula design and
ultimately lead to better academic performance [9].
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Researchers have conducted many studies and created
various assessment tools to identify learning styles. The
Kolb Learning Style Inventory (LSI) is widely used in the
medical field and is considered one of the most popu-
lar measurement tools for determining learning styles
[10]. According to Kolb, adult learning is a procedure
of knowledge creation through transforming experi-
ences [11, 12]. Kolb’s Learning Style Inventory identifies
four primary learning styles: Divergent (characterized
by creativity and observation), Convergent (focused on
problem-solving and practical application), Assimila-
tive (logical thinking and abstract concepts), and Acco-
modative (hands on experience and adaptability). These
styles reflect the ways individuals approach learning and
processing information. Additionally, the Kolb Learn-
ing Style Inventory identifies four stages of experience:
(i) concrete experience, (ii) reflective observation, (iii)
abstract conceptualization, and (iv) active experimen-
tation (Fig. 1). These stages build upon each other, with
concrete experiences leading to reflection and observa-
tion, forming abstract concepts tested through active
experimentation [4, 10].

When considering nursing students as self-learners in
medical education, it is important to understand their
learning styles [10]. This includes knowing why students
prefer certain styles, how well those styles align with
teaching methods, and the impact of learning styles on
academic achievement [10]. This information is crucial
for instructors to plan instruction effectively and provide
appropriate educational materials. Without knowledge of
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Fig. 1 Kolb's learning styles and experiential learning cycle
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individual learning styles, it becomes difficult to provide
the right resources [13, 14]. Studies have been conducted
on the success and satisfaction of various instructional
methods, such as problem-based learning [15-18]. How-
ever, few studies have explored the relationship between
learning styles and academic achievement. For example, a
study in Oman examined self-directed learning readiness
and its connection to socio-demographics and learning
styles in nursing students. The study found significant
relationships between learning styles such as solitary,
competitive, imaginative, perceptive, and self-directed
learning. On the other hand, the analytical learning
style showed a negative association with self-directed
learning [19]. Another study looked at the effects of the
Covid-19 pandemic, including remote instruction styles
and learning styles, on academic and professional confi-
dence [20]. The present study examined the connection
between learning style and academic achievement in an
Iranian nursing sample. The research aims to address this
knowledge gap and offer valuable insights on support-
ing nursing students. By understanding nursing students’
individual learning styles and requirements, instructors
can establish a more conducive learning environment,
resulting in enhanced academic achievement and satis-
faction for both students and teachers.

Main text

Methods
Study hypotheses
We sought to answer the following hypotheses:

1. There exists a notable correlation between learning
style and academic performance among students at
Mazandaran University of Medical Sciences.

2. There is a significant association between learning
style and academic performance, and demographic
factors (i.e., age, gender, and GPA) among students at
Mazandaran University of Medical Sciences.

Study design

The present cross-sectional survey was conducted
between October and December 2023 among nursing
students at Mazandaran University of Medical Sciences.
The total population of nursing students at the univer-
sity during the time of study was 620. Participants were
selected through a simple random sampling method. We
included students from the second to eighth term to rep-
resent various stages of their academic journey. The stu-
dents had not yet completed their training or obtained
professional nursing licences (i.e., non-licensed students).
This selection aimed to capture a wide range of perspec-
tives without focusing on temporal changes between
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periods. The survey questionnaire has been attached in
the supplementary material.

Data collection procedure and sample size estimation

The sample size was estimated based on a previous study.
Using the following formula, samples were selected
by random sampling method among students, where
a=0.05, 1-$=0.95, and r=0.3. Considering 20% of the
possible loss, the minimum sample size was calculated to
be 174

2

[217% + Zl—ﬁ] ,

n=+t_- 4
P

Then, each participant was informed about the study
goals, and an informed written consent was sent to them
for signing. After returning the informed written consent
form to the researchers through e-mail, the question-
naire was anonymously sent to the participants via the
online survey for their completion. However, 2 incom-
plete responses were removed from the study. Thus, 238
responses remained for the final analysis.

Socio-demographic information

Participants’ socio-demographic information related
to age, gender, and grade point average (GPA) were col-
lected in the study.

Learning style inventory

A 12-item Kolb’s Learning Style Inventory was employed
to evaluate the study participants’ learning styles [21—
24]. Each item had four components: reflective observa-
tion, concrete experience, active experimentation, and
abstract conceptualization. The four scores derived from
these four parts indicate four distinct learning styles. Two
scores are obtained by subtracting two styles from one
another, specifically by subtracting abstract conceptual-
ization from concrete experience and active experimen-
tation from reflective observation. These two scores are
plotted on a coordinate axis, forming the four quadrants
of a square, which are identified as diverging, converg-
ing, assimilating, and accommodating [23]. The reliability
of Kolb’s questionnaire has been established in various
studies around the world, with a Cronbach’s coefficient
ranging from 0.73 to 0.78 [25]. In the Iranian version,
Emamipour et al. found that the alpha coefficients of
abstract conceptualization, concrete experience, active
experimentation, and reflective observation were 0.49,
0.51, 0.47, and 0.53, respectively [26]. In this study Cron-
bach’s alpha was 0.81, 0.83, 0.84, and 0.86 for abstract
conceptualization, concrete experience, active experi-
mentation, and reflective observation, respectively.
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Educational performance test

The Educational Performance Test was employed to eval-
uate the participants’ academic performance. This ques-
tionnaire has been used in various studies. The number of
questions in this questionnaire is 48 [27], and it consists
of 5 areas: self-efficacy (15 items), emotional effects (8
items), planning (10 items), lack of consequence control
(5 items), and motivation (10 items) related to academic
performance. Items are responded to on a five-point Lik-
ert scale (1=none to 5=very high) with a minimum score
of 48 and a maximum of 240 [28]. In the Iranian version,
Goltash et al. confirmed the validity of the questionnaire
and its reliability by Cronbach’s alpha of 0.84 [29]. Cron-
bach’s alpha coefficient was 0.86 in the present study.

Data analysis

In this study, the variables were described using mean,
standard deviation, median, frequency, and percentage
statistics. The normality hypothesis was checked using
the Kolmogorov-Smirnov test (p=0.369), and the results
indicated that this hypothesis is valid for the academic
performance score. To assess significant differences, a
one-way analysis of variance (ANOVA) and chi-square
test were employed. Linear regression was conducted to
identify significant predictors of academic performance.
The analysis was conducted using the Statistical Package
for Social Science (SPSS) version 22 software, and a sig-
nificance level of less than 0.05 was used.

Ethical considerations

The study followed human participating ethical guide-
lines as suggested by the Helsinki Declaration, and for-
mal ethical approval was obtained from the Mazandaran
University of Medical Sciences. While collecting the
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data, participants were informed about the study objec-
tives and other ethical issues associated with the study.
They were also assured of their right to withdraw from
the survey at any stage. A written Informed consent
was required to participate in this study. The study was
approved by the Ethics Committee of Mazandaran Uni-
versity of Medical Sciences (Approval No. IRMAZUMS.
REC.1399.9075).

Results

A total of 238 nurse students participated in the study,
134 of whom were female (56.3%). The mean age of
the participants was 20.95 (£1.71) years, where 55.9%
belonged to the age group of <17 years.

In terms of learning style, 75.2% were converging,
12.2% accommodating, 6.3% diverging, and 5.9% assimi-
lating. Figure 2 shows the number of persons in each
style.

In Table 1, descriptive information about learning
styles according to demographic variables was reported
and compared. The results showed that male and female
nurse students learning styles are not different (x*=5.31,
p=0.151). Also, the student’s grade point average was
not significantly related to the learning style (x*=0.85,
p=0.837). Learning style significantly differed with the
mean age of the participants (F=3.15, p=0.026), with the
assimilator having the highest mean score (21.5010.52)
and the accommodator having the lowest (20.1411.06)
(Table 1).

The average score of students’ academic performance
was 147.131+15.48, and according to the range of the aca-
demic performance questionnaire (48 to 240), the aver-
age is almost in the center of this range and indicates
the average performance of students. Table 2 provides
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Table 1 Comparison between learning styles and socio-demographic variables
Variables Divergent Accommodator Convergent Assimilator X/F p-value
Gender
Male 4(26.7) 10 (34.5) 81 (45.0) 9(64.3) 531 0.151"
Female 11(73.3) 19 (65.5) 99 (55.0) 5(35.7)
Age (mean+SD) 2140+1.30 20.14+1.06 21.00+1.84 21504052 3.15 0.026"
Grade Point Average
<17 7 (46.7) 16 (55.2) 103 (57.2) 7 (50.0) 0.85 0837
>17 8(53.3) 13 (44.8) 77 (42.8) 7 (50.0)
*: chi-square test +: analysis of variance test
Table 2 Descriptive statistics of academic performance Table 4 Linear regression of academic performance
questionnaire Variable B  Std.Error 95%Cl p-value
Dimensions Mean Standard Median  Minimum Gender Male -

deviation -Maximum Female 184 208 591,223 0377
Self-Efficacy 3583 635 35 24-50 Age 0.04 059 -1.12,1.19 0952
Emotional effects 44.40 5.85 45 33-65 Age group <17 _
Planning 1561 224 15 9-22 >17 121 205 522,281 0557
Lack of consequence  27.61 6.82 27 16-45 Learning style Divergent _
control Accommodator 679 4.80 262,1620 0157
Motivation 2366 331 24 17-36 Convergent 744 403 -046,1533 0065
Total 147.11 1548 147 119-199

descriptive information about the dimensions of the Aca-
demic Performance Questionnaire (Table 2).

Table 3 shows the average academic performance, and
dimensions were reported and compared on a style basis.
There were significant differences in the total score of the
entire questionnaire and all dimensions except self-effi-
cacy in terms of different academic performance styles
(p<0.05). The converging style significantly obtained the
highest score in terms of planning (F=4.58, p=0.004) and
total score of academic performance (F=5.28, p=0.002).
The divergent style had significantly the highest score in
terms of lack of consequence control (F=3.47, p=0.017),
and the accommodative style had the highest score in
terms of motivation (F=2.82, p=0.040) and emotional
effects (F=3.26, p=0.022). Students with converging and
accommodating learning styles have better academic per-
formance than participants with divergent and assimila-
tive styles (Table 3).

In Table 4, the linear regression information of aca-
demic performance was reported. None of the variables
and learning styles had a significant relationship with the
academic performance score. The academic performance

Assimilator -790 5.59 -18.86,3.06 0.158

score in accommodator and convergent styles was higher
than the divergent and assimilator styles, which got the
lowest score (Table 4).

Discussion

The educational learning style has been linked to aca-
demic achievement and professional satisfaction. The
present study found that most nursing students utilized
a convergent learning style, which was associated with
better academic performance. This aligns with previous
research indicating that students with converging learn-
ing styles outperformed other groups [8, 30-33]. Nurs-
ing students are required to apply their knowledge and
deliver appropriate services to patients in clinical set-
tings, which may explain the preference for convergent
learning. However, other studies have reported diver-
gent learning styles as the most common among students
[22, 34, 35]. This difference could be attributed to vary-
ing educational settings and methods. It is important to
note that nursing students often exhibit a combination
of divergent, convergent, and assimilative learning styles,

Table 3 Comparison between learning styles and academic performance

Dimensions Divergent Accommodator Convergent Assimilator F p-value”
Self-Efficacy 4247 +4.02 4548+3.11 44.65+6.30 41.07+4.27 255 0.057
Emotional effects 23.67+232 2459+1.72 23.70+3.58 21.29+1.82 3.26 0.022
Planning 32.87+3.66 3393+5.14 36.53+5.29 33.93+5.90 4.58 0.004
Lack of consequence control 16.13+1.19 15.07+2.15 15.78+2.31 14.07+1.64 347 0.017
Motivation 2560+232 2865+2.84 27.96+7.43 23.21+582 282 0.040
Total 140.73+£7.58 147.72£8.79 148.62+16.28 1335741457 5.28 0.002

*: One-way ANOVA test
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rather than a single dominant style. Individuals who pre-
fer a distinct learning method often possess introverted
and emotional traits, and are drawn to artistic and social
service roles. These characteristics make them well-
suited for professions like nursing. Kolb suggests that
learners should be able to adapt their learning styles
based on the situation, as each style has its own strengths
and weaknesses. If a language learner relies solely on one
style, they may become limited in their abilities [21].

Previous research demonstrated a significant rela-
tionship between learning styles and academic perfor-
mance among participants [36, 37]. Similar findings have
been reported in studies conducted in Iran, highlight-
ing the importance of learning styles in relation to aca-
demic achievement [8, 22, 38]. The positive relationship
between learners’ academic success and learning styles
suggests that the more exposed learners are, the higher
their academic achievement is. Therefore, these styles
must be strengthened to ensure that learners achieve
laudable success. Nursing students understand their
unique learning styles and can actively participate in the
learning process. Therefore, teachers can contribute to
their success by providing helpful and accurate advice to
students in adopting a learning style. However, opposite
findings have been reported, saying that learning styles
and teaching methods do not affect academic progress
and that learning styles are not a good predictor of aca-
demic performance [39, 40], which is consistent with the
present study results.

As nursing curricula evolve, educators should con-
sider employing a mix of teaching strategies that accom-
modate different learning styles, thereby promoting a
more inclusive learning environment. This may include
incorporating technology, such as e-learning platforms
and face-to-face instruction, can influence the adoption
of different learning styles. E-learning environments,
for example, often promote self-directed learning styles,
while face-to-face learning may facilitate more collabora-
tive and auditory learning styles [41, 42].

In addition, further research is warranted to explore
the impacts of contextual factors, such as cultural influ-
ences and institutional support systems, on learning
styles and academic success. A deeper understanding
of these dynamics could inform the development of tar-
geted interventions that enhance nursing education and
foster the academic success of nursing students.

Limitations

The study is limited by the online data collection tech-
nique, which reduced the number of questionnaire com-
pletions. Additionally, the cross-sectional nature of the
study cannot establish a cause-effect relationship. The
study population was limited to nursing students, which
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limits the generalizability of the findings to other popula-
tion groups, such as medical students.

Conclusion

According to the results of this study and the predomi-
nance of students with convergent and assimilator learn-
ing styles, it is suggested that learning environments
suitable for these styles, such as simulation, laboratory
activities, practical work emphasis, and encouraging stu-
dents to think and scrutinize, should be used in teaching
and learning. This will facilitate better learning and help
students acquire the necessary capabilities in educational
environments.
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