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Abstract:
BACKGROUND AND AIM: There is a growing interest in learning styles of undergraduate health‑care 
professional students; however, the evidences about learning styles over time during undergraduate 
programs are rare. In this study, the learning styles of undergraduate health‑care professional 
students from the beginning to the completion of the program were examined to determine changes 
in learning style over time.
METHODOLOGY: This is a longitudinal descriptive study from 2015 to 2018. A total of 101 health‑care 
professional students were selected by census method. Learning styles were evaluated using the 
Perceptual Learning‑Style Preference Questionnaire three times in the study at the beginning (T1), 
the middle (T2), and the end of the educational course (T3). The data were analyzed using repeated 
measures ANOVA.
RESULTS: In T1, auditory (mean = 13.99) and visual (mean = 13.54) styles were preferred as major 
learning styles, whereas at T2, visual style (mean = 13.6) was the only preferred major learning 
style. At T3, the major learning styles were kinesthetic (mean = 14.32), tactile (mean = 13.98), and 
visual (mean = 13.58). There were statistically significant differences in auditory, kinesthetic, tactile 
and group scale scores between the three time points (P < 0.05). Group learning style was in the 
negative type at all three time points.
CONCLUSIONS: Learning styles can change depending on the context, environment, teaching 
method, and the subject of learning material and are probably a flexible changing feature rather than 
a fixed inherent feature a student possesses.
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Introduction

Learning styles have been described 
as the individualized and preferred 

ways that students perceive, process, 
and retain information.[1] Several studies 
have shown that students adopt different 
methods in the process of acquiring and 

processing information. The differences 
indicate the learning styles adopted by a 
student.[2] Learning styles directly influence 
the learning process of a student so that 
based on their personality, different learners 
adopt different learning styles.[3] Learning 
styles are a key factor in determining how 
students learn so that it significantly affects 
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learning strategy chosen by the student and notably 
influences the outcomes of learning.[4]

Knowing about the preferred styles of learning can 
be used in planning, delivering, resource usage, and 
evaluation of learning activities.[5,6]

Many believe that learning styles are effective factors in 
success in higher educations. The authors have reported 
that the knowledge of learning styles can be useful for 
the educators and students as well.[7] It is argued that 
learning about the differences in learning styles gives the 
teacher a chance to adjust their methods to match better 
with the preferences of their students.[8‑10] In addition, it 
is important to determine an individual’s learning styles. 
In the case of student, determining learning styles can be 
highly beneficial and useful.[11] In addition, the learner 
can enjoy decisions that may improve the outcomes of 
learning process and increase the student’s satisfaction 
with the education process.[7,9,12]

To make effective plans and deliver teaching–learning 
activity in an effective manner, the educators need to 
know what learning styles are used by students.[13,14] In 
the fields of health‑care profession education, instruction 
considerably depends on a combination of didactic and 
practical elements, which grab the attention of students 
through a mixture of sensory inputs. This complicated 
nature of health‑care profession education highlights 
the gravity of learning about preferences that might be 
found among health‑care professional students and the 
specifications of these preferences. Learning about these 
preferences may potentially lead to more efficiency of 
health‑care profession education process. It is possible 
to improve health’ professional development through 
detecting their preferred learning styles.[9,15]

Literature review showed that different models have 
been developed to determine learning styles. The most 
commonly used models are Dunn and Dunn Learning 
Style,[16] Riechmann and Grasha Learning Style,[17] 
Gregorc Learning Style,[18] Kolb’s Learning Style,[19] 
McCarthy Learning Style,[20] and Reid’s Learning Style.[21] 
Different learning style models focus on different aspects. 
For example, Reid’s Learning Style Scale can be easily 
understood and administered so that it uses clear and 
understandable questions.[21] In light of these advantages, 
it was used in this study for data gathering.

There is a growing interest in learning styles of 
undergraduate health‑care professional students; 
however, the evidences about learning styles over time 
during undergraduate programs are rare. Some experts 
in education field believe that students’ learning style 
is part of their personality that cannot be changed.[22] 
Most studies have assessed students’ learning style 

preferences. However, changes in learning styles over 
a period of time have been less evaluated. To our 
knowledge, no one has assessed if any change exists in 
learning style of undergraduate health‑care professional 
students over time. We carried out a longitudinal 
descriptive study to answer this question: if the learning 
style of undergraduate health‑care professional student 
changes over time in the educational course.

Methodology

Design
The current study is a longitudinal descriptive study 
from 2015 to 2018. The data gathering tool was 
administered for baseline at the beginning of the 
program (T1) followed by two further times: one at the 
end of the 2nd year (T2) and another at the end of the 
program (T3) (4‑year follow‑up).

Sample and participants
The study population were the undergraduate health‑care 
professional students in Saveh University of Medical 
Sciences, Iran. The participants were selected through 
convenience sampling (n = 108) from the students who 
met the inclusion criteria, i.e., enrolled in BSc program 
of nursing, midwifery, operating room technology, 
and anesthesia. The students who missed one of the 
time points were excluded with a total of 101 (93.51%) 
students completing all time points.

Instruments
The participants’ perceptual learning style preferences 
were determined using the Perceptual Learning‑Style 
Preference Questionnaire (PLSPQ). It was designed by 
Reid in 1987. One part includes questions that uncover 
the demographic structure of the participant including 
age, gender, and educational program. The tool includes 
30 learning strategy statements that are arranged in 
a random order with six subcategories each with five 
statements. The subcategories include auditory learning, 
visual learning, tactile learning, kinesthetic learning, 
group learning, and individual learning. Auditory 
learners tend to remember what they hear and students 
with this learning style are good at remembering and 
recalling the information they learn through hearing so 
that they are better learners using hearing sense. Students 
with visual learning style preference learn better with 
shapes, figures, tables, schemes, designs, graphics, and 
pictures. They are good observers and good with drawing. 
These students usually use jests, mimics, and nod, and 
they are also good with recalling what they have seen. 
Tactile learners memorize things they draw, write, craft, 
and touch. Eye–hand coordination in these individuals 
is well‑developed, and they are good at recalling what 
they have felt by their tactual sense. Kinesthetic learners 
prefer taking action rather than talking; they are good 
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at remembering what they learn through participation 
in role‑playing studies in classroom. Students with 
individual learning style preference achieve better 
learning performance by studying alone. They like to 
accept individual responsibility, and they believe they 
are better off working alone. Group learners can work 
with others perfectly, as they find it hard to concentrate 
when they are alone. Students with this learning style are 
more successful when working with others as a team.[21] 
The questionnaire is designed based on a five‑point 
Likert scale (1 = strongly disagree to 5 = strongly agree), 
and the reliability is supported (Cronbach’s alpha = 0.96). 
Reid (1987) further classified the styles as major, minor, 
or negligible  (or negative). By definition, a preferred 
learning style is major, a learning style that learner can 
still work with is minor, and a negligible learning style 
refers to those that the learner has difficulty to work 
with. Reid recommended cutoff points for each category 
so that the cutoff point of major is 13.5 and above, 
11.5–11.49 for minor, and 11.49 or less for negligible. 
Negahban and Ansari[23] translated PLSPQ into Farsi 
in 2013, and the same version was used in this work. 
The content validity of the instrument was determined 
providing the tool to 10 experts in medical education. The 
reliability of the tool (Cronbach’s alpha = 0.73) and the 
subscales was also supported. The Cronbach’s alpha for 
the subscales was 0.81 for visual, 0.75 for auditory, 0.77 
for kinesthetic, 0.82 for tactile, 0.72 for individual, and 
0.89 for group subscale. To examine test–retest reliability, 
the tool was administered in a 14‑day interval with a 
sample group of 20 health‑care professional students. 
The intraclass correlation coefficient (ICC) for scale with 
30 statements was 0.91, which means an acceptable test–
retest reliability. The subscale ICC was 0.89 for the visual 
subscale, 0.87 for auditory subscale, 0.93 for kinesthetic 
subscale, 0.85 for tactile subscale, 0.94 for individual 
subscale, and 0.89 for group subscale.

Ethical considerations
The Ethics Committee of Saveh University of Medical 
Sciences approved the study  (Number: 93.012). The 
participants took part in the study voluntarily and under 
the condition of anonymity. The participants were given 
an ID code to track the subsequent survey data, and the 
authors were unaware of identity of the participants. 
The participants were provided with a participant 
information statement, a consent form, a demographics 
questionnaire, and PLSPQ. The students expressed their 
consent to take part in the study orally and in writing.

Statistical analysis
To illustrate the basic demographics of the participants, 
descriptive statistics were used. The data were further 
analyzed using repeated measures ANOVA to find any 
within‑subject differences in PLSPQ scores between 
time points. All the statistical tests were performed with 

an alpha level of 0.05 in SPSS 19 software  (SPSS Inc., 
Chicago, IL, USA).

Results

The participants were 67  females  (66.33%) and 
34 males (33.67%) at the age range of 18–22 years and 
mean age of 18.99 years (standard deviation = 0.97) at 
the beginning of the study. With regard to the field of 
study, 38 were nursing students, 21 were operating room 
technology students, 20 were anesthesia students (BSc), 
and 22 were midwifery students.

There was no statistical difference in terms of field of 
study and learning style at T1 and T2. However, group 
learning style was significantly higher in nursing 
students comparing with other fields at T3 (P < 0.05). 
There was no significant difference according to gender 
in terms of learning style (P > 0.05).

According to cutoff point, the mean scores of 
auditory (13.99 ± 2.38) and visual (13.54 ± 2.55) learning 
style preferences were at the major category at T1. That 
is, the participants preferred auditory‑oriented materials 
as a learning method at the beginning of their program. 
In addition, the participants’ individual  (12.78 ± 3.13) 
and tactile  (11.58  ±  2.01) learning style preferences 
were minor; that is, they could function within these 
preferences. Eventually, kinesthetic  (10.45 ± 2.11) and 
group learning (11.33 ± 3.1) scores were at negative or 
negligible category so that the students found it hard 
or uneasy to participate in activities that needed group 
work.

At T2, the visual style (13.6 ± 2.32) was at major category 
and group style (11.01 ± 2.87) was at negligible category 
and other styles were on the minor category.

At T3, the visual (13.58 ± 2.01), kinesthetic (14.32 ± 1.92) 
and tactile (13.98 ± 1.85) styles were at major category 
and group (9.79 ± 2.55) and auditory styles (11.38 ± 2.65) 
were at negligible category. The change trend of learning 
styles is shown in Figure 1.

Repeated measures ANOVA test was used along 
with Bonferroni’s post hoc test to examine significant 
differences of learning style preferences among the three 
time points [Table 1].

Discussion

As far as the authors know, this is the first study 
to investigate the learning styles of undergraduate 
health‑care professional students over the course of 
their undergraduate program. There is no evidence 
on changeability of learning styles after graduation 
from university. The findings indicated that learning 
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styles may actually vary depending on the content, 
environment, teaching method of teacher, and the 
subject. Therefore, learning styles are flexible changing 
traits rather than an unchangeable innate trait of the 
student. The majority of the previous studies on learning 
styles have used cross‑sectional approach and different 
tools to measure learning styles.

With regard to the relationship between learning styles 
and gender, no significant difference was observed 
between the genders. This is consistent with Ahmadi and 
Allami,[24] Darvishzade et al.,[25] and Rasouli et al.[26] and 
inconsistent with Nuzhat et al.[27] and Prajapati et al.[28]

The majority of the students had auditory learning style 
at T1, which might be explained by the fact that the main 
teaching style at school and high school is auditory. 
Taking into account that the visual learning style was 
the most common learning style at the beginning of the 
program, using visual teaching tools at the early stages 
of the program might improve learning in the students. 
Rasouli et  al.[26] showed that visual learning style was 
the most common and kinesthetic style was the least 
common learning style in nursing students. It is notable 
that their study was a cross‑sectional study and limited 
two nursing students at the 2nd year.

At the end of the program, the participants showed 
a preference toward kinesthetic and tactile styles 
that included a practical and experiential approach 
to learning. The students preferred a more engaging 
approach to learning experience at this stage. The high 
preference of kinesthetic learning style in the students at 
the end of the program can be attributed to the acquisition 
of clinical skills and learning at clinical environment and 
the student’s engagement with practical activities.

This piece of finding is inconsistent with the results 
obtained in Enrera[29] study. In this study, the learning 
style preference of most of the clinical laboratory science 
students was kinesthetic for the 2nd and 3rd years, whereas 
the 4th‑year students prefer group learning. It is notable 
that the participants in Enrera study were different from 
the participants in the present study and that it was a 
cross‑sectional study, i.e., the subjects at different levels 
were examined at the same time – not a longitudinal 
study.

As the results indicated, kinesthetic and tactile learning 
style preferences were at the major category at T3. The 
most significant changes in learning styles were found 
in kinesthetic learning style, which indicates that the 
students were more interested in active involvement in 
learning. The practical elements of the program required 
dedicating 50% of learning time to clinical environment. 
The clinical environment is a key part of preregistration 
education, where the students experience nursing 
profession. A  supporting environment with planned 
learning opportunities is essential.

Therefore and given the learning styles of students, 
the teachers and officials need to pay more attention to 
learning styles and prepare the ground for practice‑based 
learning styles. As far as medical science students are 
concerned, the practical activities are assumed as an 
interesting learning approach for them. Assignments 
may also help learning and comprehending the 
theoretical part of the course.

What is emphasized in practice‑based learning in 
health‑care profession education is the role and gravity 
of clinical settings and trainers. The result of this 
method can be proper guidelines for filling the gap 
between theoretical and clinical trainings, promotion of 
lifelong learning, self‑directedness, self‑actualization, 
and gaining new knowledge based on experiences in 
different professional positions.[30]

Group learning was the least preferred style, which 
means the student found in hard to work with partner(s) 
in a learning activity. This is consistent with Peacock[31] 
and Riazi and Mansoorian.[32]

Figure 1: The change trend of learning styles

Table 1: The mean and ANOVA tests and 
Bonferroni’s post hoc test for learning styles of the 
students at the beginning of the education  (T1), the 
middle (T2), and the end of the educational course
Style 
preference

T1 T2 T3 P Bonferroni’s post 
hoc test*

Visual 13.54 13.6 13.58 >0.05 ‑
Auditory 13.99 12.2 11.38 <0.05 T1>T2, T1>T3, T2>T3
Kinesthetic 10.45 11.57 14.32 <0.05 T1<T2, T1<T3, T2<T3
Tactile 11.58 12.54 13.98 <0.05 T1<T2, T1<T3, T2<T3
Individual 12.78 12.81 12.99 >0.05 ‑
Group 11.33 11.01 9.79 <0.05 T1>T3, T2>T3
*Mean differences for the Bonferroni’s post hoc test pairwise comparisons 
(P<0.05)
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Despite the fact that cooperative and group learning has 
long drawn the attention of educational planners and 
professors, the results showed that the students were less 
interested in this learning style at the beginning of their 
education in university. In addition, preference of group 
learning declined significantly during the program, 
which means that the teachers need to adopt supportive 
and incentivize policies to promote group‑based 
learning along with implementing cooperative learning 
approaches.[33]

Recent years have witnessed the development of several 
creative strategies that promote active learning, and some 
of them encourage students to work collaboratively with 
peers. Cooperative learning groups prepare the ground 
for the students to learn social skills.[33,34] Also one study 
showed that team‑based learning as a structured type 
of cooperative learning had a positive effect on nursing 
students’ perception of the psychosocial climate of the 
classroom.[35]

The results of this study indicate that the learning styles 
varied during the educational program depending on 
educational conditions. Different educational materials 
and different natures of the contents taught during the 
program might be some of the probable causes of this 
change. During the 1st year of undergraduate program, 
the courses are mostly theoretical, and during the next 
years, the students are given the chance to analyze 
the theories and put them into practice in clinical 
environment along with perceptual learning. Knowledge 
about learning styles facilitates training students with 
higher competency.[36] Since the learning styles of 
students change depending on the situation and different 
educational periods, it is essential to pay more attention 
to these changes and adjust teaching methods based on 
their learning styles.

The knowledge about learning styles and its variation 
over the course can improve learning performance, 
optimize environmental factors depending on individual 
learning styles, and eliminate ineffective measures.[2,9]

In addition, this knowledge improves the learning 
environment, the way teachers and students interact, 
and learning teaching methods. Thereby and to achieve 
higher learning performance, teachers and educational 
planners need to learn differences in learning styles of 
students and adjust the teaching techniques based on 
the needs of students at different stages.[5,6]

In present study, this fact that group learning style was 
less preferred than other learning styles indicates that 
the students require more interaction with teachers and 
other students to practice and comprehend materials in 
classroom and clinical settings.[35]

The findings of this work are useful information for 
increasing the quality of the teaching and learning 
experiences of undergraduate health‑care professional 
students. The most important implication in teaching is 
that more than one approach are needed to accommodate 
different learning styles in the classroom. Teachers need 
to know that there can be different learning styles in the 
classroom and there is a need to test different procedures 
and techniques in the classroom and clinical settings.

Small sample group and selecting the participants 
through census rather than sampling are some of the 
limitations of this study. Future works with larger sample 
groups on other fields of study are recommended.

Conclusions

The result of this longitudinal study showed that 
learning styles can be changed based on the context, 
environment, teaching method, and the subject of the 
course. Therefore, learning styles are flexible traits rather 
than an unchangeable innate trait of the student. The 
findings can be used to improve the quality of teaching 
and learning experiences of undergraduate health‑care 
professional students.
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