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Abstract:

BACKGROUND: Test anxiety has always been a common problem among students, which may
be influenced by various factors such as learning styles. Considering the high prevalence of test
anxiety in nursing students, the present study investigated the relationship between their learning
styles and test anxiety.

MATERIALS AND METHODS: The present research was a correlational descriptive study conducted
in January of 2028, in which 235 students from the first to sixth semesters in two nursing schools
affiliated with Zanjan University of Medical Sciences were selected by stratified random method. The
data collection tools included demographic questionnaires, Kolb’s learning styles, and Sarason’s
test anxiety, completed by the self-report method. The data were analyzed using descriptive and
inferential statistics by SPSS (v. 26).

RESULTS: The mean test anxiety score in students was 28.30 + 3.56, which showed a high level
of test anxiety, and most of them had a divergent learning style (32.2%). The highest mean of test
anxiety was among students with divergent learning styles. Also, the relationship between learning
styles and test anxiety is statistically significant. The LSD test for more detailed information showed
that the level of test anxiety with divergent learning styles is significantly higher than those with
convergent learning styles (P < 0.05).

CONCLUSION: The findings showed that students with divergent learning styles suffer the highest
test anxiety level. Considering that most nursing students participating in this research had divergent
learning styles, it can be one reason for their high test anxiety. Because students with divergent
learning styles mainly learn through seeing and experiencing, one of the solutions to reduce test
anxiety in these students is to use observational learning methods as much as possible during
teaching. Holding anxiety control and management workshops before the exam by psychological
experts can be considered by educational managers.
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definition of learning style, learning styleis a
set of relatively stable cognitive, emotional,

Introduction

Most of the developments in the world
result from human learning.' Learning
is arelatively stable change in behavior that
results from experience.” In this regard,
identifying factors affecting learning,
including learning styles, is crucial.”®!
Learning styles, as one of the essential factors
related to learner characteristics,
are part of the concept of individual
differences.”! In the most comprehensive
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and physiological factors. These indicators
include how the learner understands,
receives, interacts, and responds to the
educational environment.ll There are many
theories about learning styles; in this regard,
Kolb’s learning theory is mainly used.
According to Kolb, learning characteristics
are achieved as an experiential learning
cycle, a process of transformation and
change through experience.”! In Kolb’s
model, concrete experience (feeling) against
abstract conceptualization (thinking) and
active experimentation (doing) stand
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against reflective observation (observation). Each person
emphasizes two pairs of steps; in this way, four learning
styles are divergent, convergent, accommodating, and
assimilating.”®! Learners with divergent learning styles
can learn by experiencing and looking closely. They can
look at different situations from different angles and
organize some communications as a meaningful whole.’!
Individuals with assimilating learning styles learn more
by thinking and looking deeply."” Convergent learning
style learners can learn by thinking about topics and
practically doing those activities. This group is successful
in using ideas and theories to solve specific problems."!
Finally, learners with an accommodating learning style
learn by experiencing and doing.!"!l

Learning styles are fundamental in nursing education,
because the primary mission of the nursing education
program is to train competent nurses with the necessary
knowledge, attitude, and skills to maintain and improve
the health of society.l"” Also, the awareness of nursing
professors and instructors about the students’ learning
styles helps them to improve the learning process
according to these styles and the emotional, motivational,
and cognitive characteristics related to them and to
increase the engagement of students with the course
content.[’® Nevertheless, the studies conducted in the
field of learning styles of nursing students are limited
and mostly have inconsistent results.!*¢!

Various factors influence learning, of which anxiety
is critical.l'”! Test anxiety, identified chiefly during
preparation for the exam, is a unique form of anxiety
and can be accompanied by physical, cognitive, and
behavioral symptoms.[8l Also, test anxiety can be
experienced before, during, and even after the exam,
and its intensity changes in some cases.™ It becomes a
problem when its high level interferes with preparing
and taking the exam and disrupts achieving educational
goals.™ According to statistics, 10-20% of students suffer
from test anxiety.l?"! The level of test anxiety in nursing
students is almost twice as high as that of students in
other and equal to 30%.! One of the most important
reasons for high-test anxiety in nursing students is the
large number of courses in each semester, the inadequacy
of the content of the taught courses with the amount of
each course, and the compactness of the educational
calendar and exams.” Therefore, nursing professors and
educators play an important role in improving learning
outcomes by identifying exam anxiety in students,
helping to refer them for therapeutic measures, and
providing supportive and emotional strategies.?

Considering the high statistics of exam anxiety in
nursing students and its significant impact on students’
academic performance, investigating the relationship
between learning styles and exam anxiety can help us to
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understand the cognitive, emotional, and motivational
roots of learning related to exam anxiety. Therefore, the
researchers decided to plan and implement the present
study with the aim of investigating this issue.

Materials and Methods

Study design and setting

This descriptive correlational study was conducted in
all nursing students from the first to sixth semesters in
two nursing schools affiliated with Zanjan University of
Medical Sciences in January 2023.

Study participant and sampling

The number of samples was calculated at the confidence
level of 95%, and the power of the test was 80%, and
with a 10% sample loss. Based on this, 235 people were
calculated using the following formula (N =600, P=0/5,
«d =0/05).

Z'Pq

n=

z-pq
1+~ N 1]

a:

The sampling method was stratified; first, the number of
selected samples in each semester was selected according
to the number of students and in proportion to the total
number of students in both Zanjan and Abhar faculties.
Then, the samples of each semester were selected using
the list of students in a simple random sampling method
using a table of random numbers. Also, willingness to
participate in the study, full-time employment in nursing
and not experiencing a severely stressful event in the last
six months as entry criteria and incomplete completion
of questionnaires, and the use of drugs related to stress
diseases based on self-reporting were considered as
exclusion criteria.

Data collection tools and technique

Data collection tools included demographic
questionnaires, Kolb’s learning styles, Sarason test
anxiety, and the DASS questionnaire (depression,
anxiety, and stress scale). The demographic questionnaire
included age, sex, marital status, college name, academic
semester, GPA, and interest in nursing. Kolb’s Il learning
styles questionnaire consists of 12 questions with four
options; the student must choose one of the options that
are most similar to him. Each option represents one of
the four main learning methods, including concrete
experience (CE), reflective observation (RO), abstract
conceptualization (AC), and active experimentation (AE).
From the total questions in four sections, four scores are
obtained, and these four scores represent four ways of
learning. According to the questionnaire guide, two
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scores are obtained by subtracting two by two methods,
i.e. abstract conceptualization from concrete experience
and active experimentation from reflective observation.
These two scores are placed on two coordinate axes: one
vertical axis means (AC - CE) and the other horizontal
axis means (AE - RO), and based on this, the student’s
learning styles are determined. Due to the cut points
recommended by the questionnaire authors based on
learning methods, the learning styles of the participants
are obtained as follows®"

1. Divergent = AC-CE < 7 and AE-RO < 6

2. Accommodating = AC-CE < 7 and AE-RO =7

3. Assimilating = AC-CE = 8 and AE-RO < 6

4. Converging = AC-CE = 8 and AE-RO =7

Versions of this scale have been used in several studies
over the past 30 years, and its validity and reliability
have been confirmed. In the research of Ghahremani
et al. (2013),*! the method of internal consistency and
Cronbach’s alpha was used to determine the scientific
reliability of the data. Cronbach’s alpha of concrete
experience was 71%, reflective observation was
68%, abstract conceptualization was 71%, and active
experimentation was 71%. In the present study, the
reliability value of this questionnaire was determined
using Cronbach’s alpha method of 0.94.

The Sarason Test Anxiety Scale was developed by
Sarason in 1958 and revised in 1980. This tool has 37
items. Scoring in this questionnaire is based on the
participants” answers to yes and no. The range of the
test anxiety score is between 0 and 48, and the higher
the score, the higher the test anxiety level. After
collecting the data, the person’s test anxiety score is
obtained, and according to the obtained score, the
person is classified into one of three categories: mild
anxiety (score 12 and below), moderate anxiety (score
13-20), and severe anxiety (score 21 and above).””! The
validity and reliability of this questionnaire have been
measured in several studies. It has been obtained with
Cronbach’s alpha coefficient of 0.88, internal consistency
of 95%, and criterion validity of 0.72, which is generally
acceptable.””! Also, in this study, the reliability value of
this questionnaire was determined using Cronbach’s
alpha method of 0.91.

The short form of the Depression, Anxiety, and Stress
Scale (DASS) was also designed by Lavibond et al.
in 1995 and included 21 statements that evaluate the
three constructs of depression (7 questions), anxiety (7
questions), and stress (7 questions). This scale is scored
based on a four-part Likert scale from zero to three, and
the range of scores varies from zero to 63.1*! In the study
of Joukar et al. (2007),! the three-factor structure of this
scale was confirmed. The reliability of this tool has been
evaluated through test-retest and Cronbach’s alpha,
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respectively. The coefficients for depression are 0.80 and
0.87; for anxiety, 0.78 and 0.85; and for stress, 0.82 and
0.75 were reported. In this study, the reliability of this
questionnaire was determined using Cronbach’s alpha
method of 0.88. The reason for using this scale in the
study was to control the effect of depression, anxiety, and
stress on the students’ baseline, and the students whose
depression, anxiety, and stress scores were higher based
on this scale were excluded from the study.

Questionnaires and the consent form to participate in the
research were sent to the participants one week before the
end of the semester exams using the online questionnaire.
The researchers’ contact number was also provided to
the participants to answer the possible questions. The
obtained data were analyzed with the help of SPSS
v26 software using descriptive (mean and standard
deviation) and inferential (ANOV A, LSD) statistics.

Ethical consideration

Initially, the ethical approval of the current research
was received through the Ethics Committee of Zanjan
University of Medical Sciences (IR.ZUMS.REC.1400.505);
then, we obtained the participants” written informed
consent and asked the participants to complete the
anonymous questionnaire voluntarily. We also assured
them that their data would remain confidential and
anonymous.

Results

Out of 235 participants in our study, five students were
excluded from the study due to incomplete completion
of the questionnaires, and 12 were excluded from the
study due to obtaining a higher score on the DASS scale.
Thus, the information obtained from 218 participants
was analyzed. According to the results, the students’
mean age was 21.12 years, and 61.4% were female.
Most participants were single (88.3%) and studied in
the fourth semester (22.2%). Also, 59.9% had a grade
point average (GPA) between 16 and 18, and 32.9% had
amoderate interest in nursing. Demographic information
of the current study’s participants is listed in Table 1.

In the next step, we analyzed the results of the learning
style questionnaire. The findings showed that the most
score of the learning method of the participants was
active experimentation (AE), and the lowest learning
method was the concrete experience (CE). On the
other hand, the results of the test anxiety questionnaire
revealed that the mean and standard deviation of the test
anxiety score of the nursing students participating in this
research was 28.30 + 3.56, indicating the high anxiety of
the students [Table 2]. Afterward, we determined the
learning styles of the participants due to the cut points
recommended by the questionnaire authors based
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on learning methods. Therefore, the majority (32.2%)
of students had a divergent learning style, whereas
the convergent learning style had the lowest (14.3%)
frequency [Table 3]. In line with the primary goal of
the research, we investigate the relationship between
learning styles and test anxiety of nursing students.
In this regard, first, the research data were evaluated
in terms of normality. According to the number of
participants and referring to the central limit theorem as
well as the result of the Kolmogorov-Smirnov statistical
test (P > 0.05), the use of parametric statistical tests was
confirmed. Then, we used ANOVA statistical tests to
analyze the relationships between learning styles and
test anxiety. According to the obtained P value, it can
be said that there is a statistically significant relationship
between learning styles and the level of students’ test
anxiety [Table 4].

Post hoc statistical tests were used for more detailed
analysis. The results of the LSD test showed that the level
of test anxiety in students with divergent learning styles
is significantly higher than the students with convergent
learning styles (P < 0.05). However, the difference in the
mean score of students’ test anxiety in other learning
styles was not statistically significant [Table 5].

Moreover, regarding the relationship between test
anxiety and the learning styles with the demographic
characteristics of the participants, the results of the
multiple statistical tests revealed that the learning style of
the participants has no statistically significant relationship
with any of their demographic characteristics. In other
words, we can say that student’s learning style is not
affected by their demographic characteristics, such as age,
gender, marital status, semester, GPA, and interest in the
field of study. Furthermore, the statistical relationship
between the mean test anxiety score and the participants’
demographic characteristics was investigated. The
results showed that only the statistical relationship
between the gender of the participants and the mean
score of their test anxiety is significant. For this purpose,
we used the independent t-test, and it was found that
women have a higher test anxiety score than men, and
this relationship is statistically significant (P < 0.05). The
relationship of other demographic variables with test

Table 1: Frequency and percent of demographic
characteristics variables

Variable Frequency (%) Percentage
Age

>22 132 60.7%

22-26 59 27.1%

>26 27 12.2%
Gender

Male 84 38.6%

Female 134 61.4%
Marital status

Single 192 88.3%

Married 26 11.7%
College

Abhar 146 67.2%

Zanjan 72 32.8%
Semester

First 26 11.8%

second 20 9.2%

Third 42 19.2%

Fourth 48 22.2%

Fifth 44 20.4%

Sixth 38 17.2%
Total grade point average

<16 45 20.6%

16-18 131 59.9%

>18 42 19.5%
Interest

Uninterested 21 9.8%

Low 65 29.9%

Moderate 72 32.9%

High 60 27.4%

Table 2: Mean, standard deviation, minimum and
maximum scores, and score ranges of learning
methods and test anxiety in nursing students

Variables Mean+SD Min Max Score

score score range
Concrete Experience (CE) 28.43+4.18 12 32 12-48
Reflective Observation (RO) 33.59+3.81 15 42  12-48
Abstract Conceptualization (AC) 30.06+3.68 14 40 12-48
Active Experimentation (AE) 38.17x4.22 26 48  12-48
Test Anxiety 28.30+3.56 8 34 0-37

Table 3: Students' learning styles based on their
learning methods

anxiety scores was not statistically significant (P > 0.05). ~ Variables Cut points Frequency Percentage
Learning Styles
Discussion Dlverglng AC-CE<7 & AE-RO<6 70 32.2%
Accommodating AC-CE<7 & AE-RO=>7 66 30.3%
Based on the results, the most widely used learning Assimilating  AC-CE=8&AE-RO<6 51 23.2%
style in nursing students was divergent. This finding Converging AC-CE=8&AE-RO=7  Sf 14.3%
Table 4: Relationship between test anxiety and Learning Styles in nursing students
Variables Learning Styles Test P- value
Diverging Accommodating Assimilating Converging
Test Anxiety 32.11+4.01 28.27+3.62 27.90+3.28 24.88+3.51 ANOVA 0.038
4 Journal of Education and Health Promotion | Volume 13 | July 2024
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Table 5: The post hoc test (LSD) results for the mean
differences of the test anxiety based on Learning

Styles
Variables Learning styles Mean difference P
Test Anxiety Diverging
Accommodating 3.84 0.11
Assimilating 4.21 0.06
Converging 7.23 0.02
Accommodating
Diverging -3.84 0.11
Assimilating 0.37 0.67
Converging 3.39 0.14
Assimilating
Diverging -4.21 0.06
Accommodating -0.37 0.67
Converging 3.02 0.18
Converging
Diverging -7.23 0.02
Accommodating -3.39 0.14
Assimilating -3.02 0.18

is similar to the results of some studies in Iran, such as
Kamran et al. (2022)'" and Shirazi ef al. (2019),’ and most
foreign studies, such as Campos et al. (2022)* in Brazil
and the United States of America, Nosheen et al. (2020)
in Pakistan,®Y AbuAssi ef al. (2016) in Saudi Arabia,
and Madu et al. (2019) in Nigeria.® In this context, it
can be said that the dominant abilities of students with
a divergent style lie in the fields of concrete experience
and reflective observation; They see a situation from
multiple angles, emphasize brainstorming and idea
generation, have a powerful imagination, are more
sensitive to values, respect the feelings of others, and
listen with an open mind and without bias.”! Studies
show that this learning style is suitable for practical and
clinical environments. Because more than half of nursing
courses are taught in skill lap and clinical environments,
nursing students are more inclined to use this style for
learning.[**"! Also, based on the findings, no significant
relationship was found between the learning styles and
the demographic characteristics of the participants,
which is in line with the findings of similar studies in
this field.%*!! Learning styles express people’s personal
and individual characteristics and are less affected by
demographic variables.[!

On the other hand, nursing students’ test anxiety
level was reported at a high level. This rate was
high in the studies of Kumar et al. (2022)P* and Vasli
et al. (2021).") However, Zargarzadeh ef al. (2014)5¢
and Khoramirad ef al. (2013)"" reported a low level.
By reviewing the related articles, it can be claimed that
there is some relationship between the year of the study
and the degree of test anxiety. So that students have
reported a higher level of test anxiety in recent years,
and perhaps one of the reasons for this increase in test
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anxiety can be the COVID-19 pandemic. Because with
the start of this pandemic, the general level of anxiety
among students increased, and teaching and evaluation
methods underwent a sudden transformation.l**! On
the other hand, it should be kept in mind that in this
study, the participants’ test anxiety level was evaluated
one week before the exams, and it may be expected for
students to report a higher level of test anxiety during
this period.

According to the most crucial finding of our study,
there was a relationship between learning styles and
test anxiety in nursing students. In this way, students
with divergent and accommodating learning styles
had a higher level of test anxiety than students with
assimilating and convergent learning styles. Consistent
with this finding, in Ayalp ef al.’s (2016)" study, students
with a divergent learning style, and in Yadi Yosefabad
etal’s (2021)P study, students with an accommodating
learning style reported higher levels of test anxiety. On
the other hand, in the study of Kan Ontiirk et al. (2021),1
students with an assimilating learning style had less
anxiety in the learning environment, and in the research
of Baigi et al. (2019),*! secondary school students with
a convergent learning style expressed less test anxiety.
Perhaps one of the reasons for the difference in the level
of test anxiety can be found in students” individual and
personality characteristics.!*!! Based on Kolb’s learning
cycle, divergent and accommodating learning styles
are placed on one side of the cycle, and convergent and
assimilating styles are placed on the other. Thus, people
with two learning styles on the same side of the cycle
have many points in common regarding personality and
individual characteristics. For example, both groups of
people with divergent and accommodating learning
styles have sensitive and emotional personalities;
therefore, it is not far from the expectation that they
experience higher test anxiety.®® On the contrary, people
with a convergent and assimilating learning style have
high planning and forecasting power; thus, they can
plan better for the exam time and experience less test
anxiety during this period.”!"! In the next step, for
detailed investigation, the relationship between learning
styles and test anxiety was analyzed by the LSD post
hoc statistical tests. The results of LSD showed that only
in students with divergent learning styles, the level of
test anxiety is significantly higher than in students with
convergent learning styles. It can be justified by the
argument mentioned above. Convergent and divergent
learning styles are on opposite ends of the spectrum.
People with a divergent style are emotional and act
impulsively, whereas convergent people have a higher
ability to think and solve problems.”’ Therefore, it is
natural that people with a converging style perform
better in managing tensions and anxiety. This finding
is consistent with the study results by Yadi Yosefabad
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et al. (2021)P1 and Baigi et al. (2019).#7 Among the
demographic variables, only gender had a significant
relationship with test anxiety; thus, women reported
more test anxiety. In this regard, it can be said that, in
general, women experience more anxiety when facing
stressful situations because they are more sensitive to
getting a grade and being encouraged; therefore, on
average, they are expected to experience higher test
anxiety than men.!*?

Limitations and recommendation

The first limitation of this study was the possibility of
not completing the questionnaires accurately due to the
electronic data collection method and the high number of
questions. In order to control this factor, during the data
collection, the participants were contacted by phone, and
the necessary guidance and counseling were provided
to them. Another study limitation was using self-report
tools, especially to measure participants” anxiety, which
was beyond the researcher’s control.

As mentioned, learning styles are a complex structure,
and in the present study, only Kolb’s theory was used to
investigate it. Therefore, in future studies, other available
theories and tools are suggested to investigate it, and
for in-depth analysis, it is better to use qualitative or
mixed studies.

Conclusions

Test anxiety is undoubtedly a most common, essential,
and complex phenomenon that various factors can
influence. The present study only investigated one of the
factors affecting it, i.e. learning styles, and showed that
learning styles could affect students’ perceived anxiety.
Based on the results of this study, the divergent learning
style was the most frequent among the participants. The
exciting thing to note is that these students also reported
the highest level of test anxiety. Based on this, it is easy to
justify the high statistics of nursing students’ test anxiety
in different texts. The results of the present study cannot
consider all students’ test anxiety under the influence of
their learning style. There is a need to investigate various
factors to assess this phenomenon accurately. However,
based on the results of this research, it can be said that
due to the significant frequency of divergent learning
styles in nursing students and the reliance of these
people on seeing and experiencing for better learning,
it is recommended for teachers to use observational
learning methods as much as possible during their
training process. Photos, videos, shows, and games
can strengthen their learning process and reduce test
anxiety. On the other hand, holding anxiety control and
management sessions before the exam by psychological
experts can be considered by educational managers.
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