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Abstract

Islamic University of Technology (IUT), admits students from various countries with a
diverse educational background. There has also been an effort to recruit female students
in the university since 2016/17 whose number increases year by year. This has brought up
a further challenge for teachers adopting to various teaching methods that will suit the
different learning styles of these students. In addition, IUT offers both undergraduate and
postgraduate programmes. Courses at these levels are often taught by same teachers. This
diversity of the programme offers teachers a challenge with whether to deploy the same
method of teaching in both undergraduate and postgraduate. Therefore, this study aims to
enhance the effectiveness of teaching-learning through exploring different learning styles
and how they differ among undergraduates and postgraduate engineering students at IUT.
A quantitative research approach was employed in conducting the study. The researcher
adopted and customized the VARK questionnaire which was administered to 340 students
to determine their preferred modes of leamning. After analysis of the obtained raw data
from the participants, the unimodal learning style was found to be dominant over the
multimodal leamning style. Among the unimodal learning style, kinesthetic was the most
preferred mode of learning. The findings also revealed that there was a difference in
learning style preference according to gender. The percentage of the kinesthetic scores
was much higher in males than in the females whereas in the multimodal leaming style,
the percentage of the read/write-kinesthetic score was much higher in females than in the
males. There was no significant difference found between the leamning styles of the
undergraduate and postgraduate students of IUT.

Key words: Learning styles, Engineering, undergraduate and postgraduate, IUT
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CHAPTER 1 INTRODUCTION

1.1 Background of the problem

The organization of Islamic cooperation over the years has invested a huge amount of
money in its subsidiary Organ, Islamic University of Technology to improve the quality
of education. Investing in education is of a great value to the students' future, and a great
deal of focus is put on the curriculum and educational values to allow students meet the
needs of the industry (JORGE et al., 2020). Students are believed to be academically able
to grasp lessons and tasks given to them. Most of them are able to graduate, but the burden
falls on academic requirements or teaching techniques for those who are not able to
graduate (Shaaidi, 2015). The student’s ways of acquiring knowledge and their learning
styles are given less attention. Ideally, teachers should match their ways of teaching to
students’ ways of learning by adopting teaching techniques that suite the students’
learning styles (Halif et al., 2020; Papadatou-Pastou et al., 2020).

Learning styles can be assessed in different ways, but the most popular approach is
focused on ones’ preference on the type of sensory modality to assess and make use of
new knowledge in a particular learning environment. Fleming (2011) proposed four
sensory modalities as visual, auditory, reading and kinesthetic (VARK), and his VARK
questionnaire is used to assess the sensory modalities. Learning style plays a crucial role
in the influence of diversity of student's academic performance. Therefore, learning style
should often be used as a tool to guide educationist towards selection of better and
appropriate teaching methods that will improve the quality of student’s learning
experiences (Asiry, 2016).

Many educationist have also developed a keen interest in exploring students’ learning
style in engineering education (Gaikwad, 2017). Unlike other educational domain,
engineering education deals with teaching students the knowledge and fundamental
principles that they will need in practicing engineering as a profession (Palmer et al.,

2017). In addition, engineering education brings about an increase in technological and



educational innovations as well as improving the standards and diversity of engineering
graduates preparing to join the technical workforce (Pleasants & Olson, 2019). Therefore,
investing in engineering education may help in progressing the country’s technological

status.

Students in engineering have the task of gathering, organizing and thinking the various
information provided by their teachers in relation to their fields of specialization. This
forces students to develop different learning styles in order to be able to keep up with all
the information provided to them. Learning styles differ from one students to another as
each student has their own way of taking in new information (Berkova et al., 2020). By
exploring how students learn and style of learning approaches will guide educationist
towards proper selection of teaching tool and appropriate learning materials for their

learners.

1.2 Problem statement

In Islamic University of Technology (IUT), students are admitted from various countries
with a diverse educational background. Recently, since 2016/ *17 there has also been an
effort to recruit female students in the university whose number increases year by year.
This has brought up a further challenge for teachers adopting to various teaching methods

that will suit the different learning styles of these students.

Like any other higher educational institution, IUT offers both undergraduate and
postgraduate programmes. Courses at these levels are often taught by same teachers. This
diversity of the programme offers teachers a challenge with whether to deploy the same
method of teaching in both undergraduate and postgraduate (Awang et al., 2017). To the
best of the researcher’s knowledge, literature investigating different learning styles among
engineering students, particularly in Bangladesh is scarce. Furthermore, no studies have
examined the correlation of gender and graduate level with learning styles in engineering

context.

In this research, we investigated the leamning styles among the undergraduate students of
IUT and how they differ from those of the postgraduate students of IUT. We further



investigated whether gender has an impact on the learning styles of the engineering

students.

1.3 Research objectives

Educational institutions have demonstrated a great interest in investigating student’s
learning styles over the years, as they recognize that students learn and understand things
differently (Gaikwad, 2017; Palmer et al., 2017). As a result, this issue caught the attention
of the researcher as an educator to know the student’s most favored learning styles in IUT.
Therefore aim of this study is to enhance the effectiveness of learning-teaching through
exploring different leamning styles and how they differ among undergraduates and
postgraduate engineering students at IUT. To achieve this aim, the following specific

objectives were constructed:

! To identify the most preferred learning style of the undergraduate students
from the six departments of 1UT.

i, To identify which learning style do the postgraduate students of IUT favor
most.

il To identify the most preferred learning styles of students of IUT with respect
to gender.

V. To determine if there’s a significant difference in leamning styles between

levels of education.

1.4 Research questions

Alternatively, the study will be guided by the following research questions :

1. What learning styles do undergraduate students of IUT prefer most?

2. What learning styles do IUT postgraduate students prefer most?

3. How do the learmning styles of the male students in IUT differ from that of female
students?

4. 1s there any significant difference in the learning styles of the undergraduate and
postgraduate students of 1UT?



1.5 Hypotheses
Research question 3: How do the learning styles of the male students in IUT differ

from that of female students?

e Ho: There is no significant difference in the learning styles of IUT students
with respect to gender.

e Has: There is a significant difference in the learning styles of IUT students with
respect to gender.

Research question 4: Is there any significant difference in the learning styles of the

undergraduate and postgraduate students of IUT?

e Ho: Student’s level of education does not significantly influence their preferred
style of learning.
o Haa: Student’s level of education significantly influences their preferred style

of learning.

1.6 Significance of the study

IUT has students from diverse background who come with various learning styles that
they are familiar with. Its goal is to produce productive competent professionals that can
compete in the professional life. To achieve that, a great emphasis is put on the academic
excellence of its students. Butt (2020) in his research noted that to achieve great
satisfaction in education, educators should empower their students to be familiar with their
individual learning styles and in turn teach those students using the methods that match
best with the student’s individual learning styles. Therefore, by exploring how each
student learns and their style of learning approach, will guide educationist towards
selection of a proper teaching tools and appropriate learning materials for learners thereby
enhancing their academic performance.

1.7 Limitations

The researcher concentrated only on the VARK Learning Styles Model that’s made up of

Visual, Aural, Read/Write and Kinesthetic sensory modalities instead of all the elementary



six models presented by Reid (1987). Therefore, all the research findings solely focused
towards the VARK model. In addition, since the research was limited only to the
engineering students of IUT, the findings may not be generalized to the entire engineering

education sector of Bangladesh.

1.8 Conclusion

The background of the study, problem statement, research objectives and questions,
hypotheses, significance and limitations of the study are discussed in this chapter. The
importance of learning styles to the administrators and teachers is explained. The research
will help the teachers select appropriate teaching techniques along with proper materials
to suite to learning styles of students. This research would also support the administration

as it will provide them with valuable knowledge to build a favorable learning atmosphere.



CHAPTER 2 LITERATURE REVIEW

2.1 Introduction

The academic as well as administrative communities have taken a keen interest in leaming
styles and interests of students. Over the years, many educationists have also developed a
keen interest in exploring students’ learning style in engineering education (Gaikwad,
2017). This chapter discusses learning style definitions, models and previous literature
related to this study.

2.2 Definitions of Learning Styles

Learning can be described as life-induced changes in behavior (Barron et al., 2015).
Experiential learning theory defines leaming as a process by which knowledge is
generated by transforming experience (A. Y. Kolb & Kolb, 2017). Knowing the student’s
learning behavior can help facilitate the process of learning (Studies et al., 2020). The idea
of learning styles has therefore become a common focal point in recent literature with
several learning style theories developed to simplify the complex learning process (A. Y.
Kolb & Kolb, 2017). Learning styles are the various specific ways a person absorbs,
processes, understands and retains knowledge and skills (ligin et al., 2018). They have
been defined in many ways over the past couple of years. Nja et al. (2019) describes
learning styles as a student’s specific technique of attaining new information so as to excel
when it comes to undertakings that are in line with their individual preferences.

2.3 Learning style models

To asses individual variations in learing styles, a variety of techniques have been largely
used with each technique providing a somewhat different view of expectations for learning
styles. Some of the models of leamning styles that can be used in assessing learning styles
of students are discussed in this chapter. All of these learning styles are valid and very
efficient in their own right. Theses learning style may vary among students and teachers
should also adopt teaching methodology that are in line with students learning styles.



231 Kolb's learning styles and experiential learning model.

This learning styles model was developed by psychologist David. A Kolb (2007). He
claimed that each individuals learning style is as a result of their genetics, the experiences
in their life and their current environment demands (D. A. Kolb, 2007). Kolb’s learning

styles incorporate four expressions for effective learning:

e Reflective observation: learners prefer observing and watching others to in turn
establish surveillances of their own experiences.

e Active experimentation: making decisions and solving problems using theories
is the major characteristic of the learners.

e Concrete experience: learners are made aware of new information through
practical experience.

e Abstract conceptualization: involves constructing concepts or theories by

learners in order for them to explain the observation.

232 VAK/VARK model

Neil Fleming’s VARK questionnaire is one of the commonly used technique in
determining these variations in learning styles (da Silva et al., 2020; Espinoza-Poves et
al., 2019; Fatimah, 2018; Zhu et al., 2018). There are four sensory modalities that he
describes i.e. Visual, Aural, Read/Write and Kinesthetic (Fleming, 2011).

e For the visual learners, they tend to use symbolic tools representing printed
information as a means of learning new information. These tools could be flow
charts, diagrams or models.

e The auditory learners on the other hand like content that’s read to them and
therefore learn more through seminars, tutorials, group discussions and even
communication with themselves about the reading material.

e The read/write learners prefer acquiring new information through written words
and texts. Such learners are inclined towards materials like lecture notes, text

books and handouts.
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Finally, kinesthetic learning uses a combination of sensory functions, the learners

need to live the experience to be able to learn from it.

Gregorc Mind Styles Model

This learning style model explains various learning styles based on how people receive

and process new information. It consists of two ordering abilities; sequential and random

and two perceptual attributes; abstract and concrete (Etikan & Babatope, 2019; Hawk &

Shah, 2007). Gregorc further initiated combinations from the above characteristics that

make up the four types of learning styles of this model (Hawk & Shah, 2007). They are

as follows:

Concrete sequential: These type of learners like logical presentations, systematic
instructions, practical experiences and following directions. They prefer a
structured setting or environment and pragmatically applying ideas. They find
difficulty in group works, working in an unorganized setting and having to deal
with abstract ideas,

Abstract sequential: these learners like acquiring new information through reading
assignments, lectures and listening to audio tapes. They also like applying logic
and analysis when solving problems and prefer working alone at times or in
environments that are stimulating. They find difficulty in expressing their personal
emotions and having to work with individuals having different views as compared
to theirs.

Concrete random: these type of learners like addressing problems independently,
finding solutions through experimenting and are found of taking risks since they
work independently. They find it hard to keep detailed records, having to deal with
restrictions and following routines.

Abstract random: these learners in most cases are emotionally sensitive. They tend
to keep friendly relationships with others. They also prefer not working in a

restricted environment. In addition, they usual y don’t like competition.



234  Dunn and Dunn Learning Styles Inventory Model

Based on several years of research, professors Rita and Kenneth Dunn actively studied
and developed this learming style model to improve student learning in New York that
ended up being beneficial worldwide (Dunn, 1990). This model is structured and designed
centered on the principle that students individually learn best in various ways. Therefore,
recognizing the various ways in which each student learns best individually yield
productive teaching and learning approach (Dunn et al., 2010). The model is based on the
assumptions that;

e Theindividual preferences of students in acquiring knowledge can be identified.
e Modifying the teaching environment as well as using different teaching procedures

to match the students’ preferences is possible.

Several major principles have been distinguished by the model for administrators and

teachers to follow committedly (Dunn, 1990):

e The educational environment, tools and methods respond to the strengths of
diversified learning styles,

e Strengths vary from one person toanother,

e Each instructor has their preferred way of instructingand it can be reliably
measured,

e Majority of the people are capable of learning,

e Teachers can learn how to use learning styles as a foundation of their teaching,

e Students are likely to obtain statistically greater achievement and attitude test
marks in matched as compared to mismatched management, provided an adequate
environment, facilities and methods,

¢ When focusing on challenging academic content, plenty of students may learn to

take advantage of the strengths of their learning style.



24 Other researchers’ opinions on learning styles and their impact on
education

There has been a rise in discussions about the relationship between the learing styles of
students and the corresponding education they obtain particularly when it comes to the
second language learners (Atika, 2020; Dantas & Cunha, 2020; Roohani et al., 2020). It
was suggested that learning style awareness would be beneficial for both teachers and
students, enabling teachers to tailor pedagogy to fit with student learning styles (Dantas
& Cunha, 2020; Newble & Entwistle, 1986). Also when teaching a diverse group of
students, the most effective approach is to build a course using various learning styles
(Atika, 2020; Tanner & Allen, 2004). Through this approach, teachers are able to consider

students' needs and in this way, students are able to learn more effectively.

Likewise, students that are aware of their learning styles may be encouraged to recognize
and use the methods of learning better suited to their particular styles, thereby improving
on their quality of education. Additionally, learning style also helps student to identify and
choose the correct direction for their learning, carrier and educational goals (Antelm-
Lanzatet al., 2020).

Students’ preferred learning style is taken into account in mathematics and science
education making the process of acquiring knowledge more affordable and efficient while
also providing the teachers a chance to deliver skills and concepts to their students more

effectively as compared to the traditional teaching style (Altun & Serin, 2019).

According to Nja ( 2019), students seem to struggle in obtaining sufficient academic
grades due to the fact that they are unaware of their individual learning styles. Therefore,
a focus on the student’s leamning styles would yield greater results. Through identifying
the learning styles of students, the teaching process can be modified by implementing
policies, methods and techniques according to the preferences of the students as well as
using the required teaching tools (Studies et al., 2020). In the process of acquiring
knowledge, the student’s leaming style is a significant factor since it’s the way of

obtaining new information and perceiving realism individually (Studies et al., 2020).

10



Therefore, awareness of learning styles can be beneficial in the process of acquiring new

information.

Educators use learning styles to better understand a student’s preferred method of
acquiring information, their comprehending skills and motivation so as to enhance the

academic performance of that very student (Wege & Keil, 2020).

Butt (2020) in his research noted that to achieve great satisfaction in education, educators
should empower their students to be familiar with their individual learning styles and in
turn teach those students using the methods that match best with the student’s individual

learning styles.

2.5 Learning styles in engineering education programs

In engineering programs, teachers have begun to have a greater interest in the learning
styles of students so as to enhance the success of the students, and also guide these teachers
in discovering the best methods of instruction (Jamila, 2021). Jamali and Mohamad (2017)
stated that engineering students have different learning styles and that a mismatch in their
learning styles usually brings about poor performance in class. They recommended that
providing learning materials and resources basing the students’ preferred ways of learning

will have a positive impact on the teaching and learning process.

According to a study in Saudi Arabia (2013) inspecting the gender differences in learning
styles and academic performance of medical students, multimodal was the dominant
learning style preference of the students (Nuzhat et al., 2013). Also compared with
unimodal learners, multimodal learners had higher cumulative GPAs. Kinesthetic and
Aural preferences prevailed for males and females among students who favored unimodal
preference. In addition, female students had more diverse preferences compared to the
male students (Nuzhat et al., 2013).

In the Universiti Tun Hussein Onn Malaysia, a study on identifying learning styles among
Engineering students was conducted using a survey questionnaire by Felder and
Silverman (1988) based on the Index of Learning Styles (ILS) and it scaled learners basing

on four dimensions with each dimension having two sub-scales; process (active-

11



reflective), understanding (sequential-global), input (visual-verbal) and perceive (sensing-
intuitive) (Jamali & Mohamad, 2017). The data obtained revealed that 54.54% were
sensing learners and 45.45%, reflective learners in the perceive dimension; 57.11% of the
participants were active learners, while 42.86% were reflective learners in the process
dimension; 52.96% were sequential learners and 47.03%, global learners in the
understanding dimension and 76.87% were visual learners and 23.12%, verbal learners in
the input dimension (Jamali & Mohamad, 2017).

A distinct study that utilized the VARK questionnaire on Iranian undergraduate students
concluded that 36.6% of the engineering students within the sample used favored
read/write as their learning style, and 26.6% recognized aural as their favored leamning
style, 20% were visual and 18.3% kinesthetic (Moayyeri, 2015).

In a descriptive-analytical cross-sectional study conducted at the Zahedan University of
Medical Sciences on all the dentistry students, results after being analyzed using the
ANOVA and chi-square test with a significant value less than 0.5 showed that 82% of the
students were unimodal learners (Honarmand et al., 2020). The aural style of learning was
dominant with a frequency of 43.32%. Aural-read/write was the most preferred method
with a frequency of 6.8% when it came to the multimodal styles (Honarmand et al., 2020).
In addition, there was no significant relationship between the variables being tested and
the learning styles (p>0.05).

2.6 Conclusion

Looking at the available literature on learning styles in engineering education, there are
not studies that have examined different learning styles between undergraduates and
postgraduates through the engineering students’ lens. Most importantly, the context of
the previous studied were based in Europe and Middle East, which may not necessarily
be generalized and adopted in engineering education of Asian sub-continent. Asian Sub-
continent has a different educational system and teaching methodology that have a unique
cultural aspect. Therefore, in this study, the researcher examined the correlation between
the learning styles of undergraduates and postgraduate programes in engineering. We also

identified different learning style as adopted by IUT engineering students.

12



CHAPTER 3 METHODOLOGY

3.1 Introduction

Knowledge on student’s leamning styles is particularly very useful to the administrators
and teachers. From this knowledge, teachers can be able to select appropriate teaching
techniques along with proper learning materials to suite the learning styles of students
(Atika, 2020). Student’s learning styles awareness will also be beneficial to the
administration as it will provide them with valuable knowledge to build a favorable
learning atmosphere (Antelm-Lanzat et al., 2020). Therefore, in this study, we attempt to
answer the research questions listed in chapter one. This chapter discusses the research
design consisting of the sample size, population, the instrument used to  collect data,

procedures of data collection and data analysis.

3.2 Research design

A quantitative research approach was employed in conducting the study and a
representation of its research design is shown in the Figure 3.1. The population box briefly
talks about the target population which in this case is the students of IUT in Bangladesh.
The sample and sampling technique box presents the sample size and the technique of
sampling used to select the sample size. The students were selected from all the six
departments of the university. The instrument box elaborates the use of a particular
questionnaire to collect data from the target population. In the data collection procedure
box, the researcher briefly shows that the data was collected remotely with the help of
Google forms in a specific period of time. Finally, the data analysis box shows the use of

SPSS to analyze the collected data.
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RESEARCH DESIGN

POPULATION

2300+ IUT students distributed across six departments
are the target population.

SAMPLE AND SAMPLING TECHNIQUE

The study adopted a stratified sampling technique to select 330 (14% of
target population) engineering students to participate in the study.

INSTRUMENT

A questionnaire was used to gather data required for the intended
objectives. It consists of 2 sections. First section included items for
gathering student’s demographic information and the second section
contained specific questions as adapted from VARK.

DATA COLLECTION PROCEDURE

Data was collected in a specific period of time usingan
online survey tools (Google Forms) accessible tostudents.

DATA ANALYSIS

The collected data was quantified
and analyzed using SPSS.

Figure 3.1: Research Methodology
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In this study, the researcher analyses the learning styles among the undergraduate and
postgraduate students of Islamic university of technology. The study adopted the survey
research because this approach provides greater accuracy and reliability of research
findings (Creswell, 2012, p.376). Creswell (2012) describes a survey as an empirical
strategy which investigates and provides possible information with respect to the
population in focus and enables data collection from individuals on their intelligence,
sentiments, views, health, social, financial and educational background. A  survey
questionnaire was used to gather learning styles of engineering students in IUT. In a
quantitative research, the researcher is expected to use methods to ensure that the findings
are not influenced by his or her personal beliefs and prejudices (Creswell, 2012, p.13).
Also in quantitative research, researchers often look to develop and prove equations or
sometimes theories usually mathematical that can be used in predicting or describing the
findings obtained through qualitative measures (Creswell, 2012, p.14). Therefore, the
researcher effectively uses quantitative research methods to collect primary data with the

help of a questionnaire administered to the students.

321 Population and Sampling technique

In this study we shall target the students of Islamic university of technology (IUT) in
Bangladesh whose population is 2300+. The researcher adopted a finite population
formula, to generate an appropriate and adequate sample size that will minimize the
sampling error or biasness of the study (Etikan & Babatope, 2019). The formula is given
below (Equation 1) and it is a commonly used formula for computing or estimating the

sample size in a survey study.
Equation 1: Sample Size Equation

Z2.p(1—p)

02
4°.p(1—=p)
1+ (—2—e N )

From equation 1, the appropriate sample size calculated was 330 for our population of

2300+ at a confidence levelof 95%. The population proportion (p) was 0.5, margin of
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error (e) was 0.04 and the Z-score at a 95% confidence level was 1.96. The researcher
went on and obtained 340 students to participate in the study which is slightly above the
calculated sample size adding more accuracy. This 340 represents about 14% of the
university’s population. That is within the acceptable range of sample size (Creswell &
Guetterman, 2019). The participants were selected from Computer Science and
Engineering (CSE), Electrical and Electronics Engineering (EEE), Technical and
Vocational Education (TVE), Civil and Environmental Engineering (CEE), Business and
Technology Management (BTM) and Mechanical and Production Engineering (MPE)
departments. After the approximation of sample size (equation gl), the researcher adopted
two sampling techniques in the study, i.e. stratified sampling and simple random sampling
(Creswell, 2012, p.144). Stratified sampling is a sampling method that involves the
dividing of the target population into smaller identical sub-groups identified as strata to
increase the accuracy of the sample by lowering sampling error (Atika, 2020). These sub-
groups/strata are formed on the basis of the common attributes or features of members.
Simple random sampling is one in which every member of the target population has an
equal and independent opportunity to be chosen. Therefore, in this case, the researcher
used stratified sampling technique to divide the population into departments and then a
simple random sampling technique was used to choose participants of each sub-group.
The Table 4.1 below shows the distribution of the students selected from the six

departments.

Table 4.1: Sample Distribution

DEPARTMENT SAMPLE
Electrical and Electronics Engineering (EEE) 61
Mechanical and Production Engineering (MPE) 62
Computer Science and Engineering (CSE) 84
Technical and Vocational Education (TVE) 73
Business and Technology Management (BTM) 23
Civil and Environmental Engineering (CEE) 37
TOTAL= 340
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322  Theinstrument/ questionnaire design

Diverse instruments are used to collect data of a particular study depending on the type of
the data one intends to collect (Shaaidi, 2015). In this study, the researcher adopted and
customized the VARK questionnaire and administered it to the 340 students to determine
their preferred modes of learning. It consists of two sections. The first section (Section A)
includes the items for gathering student’s demographic information. The second section
(Section B) contains specific questions adopted from VARK (Leite et al., 2010) which
determines student’s preferred learning styles. Section B consists of 16 multiple-choice
questions with four answer possibilities to select from. Each possibility constitutes one of
the four modes of perception. A student may select more than one answer which is

important to recognize the poly modal modes of recognition and learning.

The validity of VARK questionnaire has been tested by Leite (2010) who found effective
in measuring student’s learning styles. Findings from a study conducted by Fitkov-Norris
and Yeghiazarian (2015) supported the suitability and reliability of VARK questionnaire
as a tool for determining a learner’s preferences for receiving and processing information

in Auditory, Visual, Read/Write and Kinesthetic ways.

323 Data collection procedure

With a view of adhering to the social distancing guidelines as provided by local
government and implemented by IUT, the data was collected through an online survey
tools (Google Forms) that was accessed by all the students involved. The questionnaires
were remotely distributed to the students, independently or through their teachers. Before
distributing the questionnaires, ethical considerations were maintained by the researcher
towards the students and the teachers in charge of distributing the questionnaires. In
addition, the researcher guaranteed the students that their answers were to be kept

confidential and will be used only for the purpose of this research.

324  Data analysis
The collected data was quantified and analyzed using a Statistical Product and Service
Solutions (SPSS) to estimate numbers and means clearly as well as to explain the

discrepancy between the responses. SPSS software is the most recommended and widely
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used modern software to analyze scientific data related with the social science research
that adapt a survey questionnaire (Creswell & Guetterman, 2019, p.398). SPSS was used
mainly because of its ability to analyze in details the essential characteristics of the
collected data (Norusis, 2008).

3.3 Ethical considerations

The respondents’ participation in this research was entirely voluntary. Al of them had a
choice to be or not to be a part of the study. Furthermore, the respondents, who willingly
accepted to participate in this research, had the right to withdraw from it at any given time
without owing any explanation to the researcher as to why they withdrew. Also, before
distributing the questionnaires, the main aim and objectives of this research were briefly
clarified by the researcher to the students and the teachers in charge of distributing the
questionnaires. In addition, the researcher assured the students that their answers were to
be kept confidential and will be used only for the purpose of this research. According to
Westfall (2017), researchers are not supposed to obtain identifying information from
participants of a particular study unless if it is critical for the procedure of that study. In
the design of the questionnaire, the use of insulting, discriminatory and any other
inappropriate language was avoided by the researcher. Finally, acknowledgement of

studies conducted by other researchers was done by adding references of their work.

34 Conclusion

This chapter discusses the research design which consists of the population and sampling
technique, the instrument/questionnaire design, data collection procedure and data
analysis. It elaborates the use of VARK questionnaire to collect raw data from the
students. In addition, it discusses the use of SPSS software to calculate the collected data

and present it in pie charts, graphs and tables.
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CHAPTER 4 DATA ANALYSIS AND RESULTS

4.0 Introduction

The results of analyzed data obtained from the evaluation of the questionnaire given to the
students of IUT are presented in this chapter. The first section (Section A) indicates the
student’s demographic information and the second section (Section B) indicates the results
obtained from the analysis of sixteen questions adopted from the VARK questionnaire to

determine the students learning styles.

4.1 Data presentation

411 Gender Representation
Figure 4.2 shows that 340 students that participated in this study, 288 were boys which
represents about 85% of the sample size and the remaining 52 were girls which represents

about 15% of the sample size chosen.

B remale ®Male

Figure 4.2: Gender Representation
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412 Representation of education level
Figure 4.3 below indicates that the undergraduate students outnumbered the postgraduate

students with 316 undergraduates compared to 24 postgraduates which means that 93%

of the sample size were undergraduates while the remaining 7% were postgraduates.

B Undergraduate M Postgraduate

Figure 4.3: Representation of education level

413 Students’ participation from different departments
In figure 4.4, 84 of the respondents were from the CSE department, 73 from the TVE

department, 62 from the MPE department, 61 from the EEE department, 67 from the CEE
department and 23 from the BTM department.
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Figure 4.4: Students number per department

4.2 Data presentation according to research Questions.

Research Question1:
What learning styles do undergraduate students of IUT prefer most?

Table 4.2 shows the distribution of the data collected from undergraduates and their level
of preferences basing on the Visual, Aural, Read/Write and Kinesthetic leaming styles.
The unimodal learmning style was dominant over the multimodal learning style with a
percentage of 61.3% over 38.7% for multimodal. Among the unimodal learning styles,
kinesthetic (26%) was the most preferred learning style followed by Aural (14%) learning
style, Visual (12%) leamning style and finally the Read/Write (9%) leaming style. Among
the multimodal learning styles, the combination of Aural and Kinesthetic (8%) was the

most preferred learning style.

21



Table 4.2: Undergraduate VARK scores

% of
_ VARK
Learning Style Category VARK
score

score

\% 601 12%

Unimodal Learning A 710 14%

Styles R 456 9%

K 1330 26%

VA 225 4%

VR 83 2%

VK 335 7%

Bimodal
AR 126 2%
0,

Multimodal Learning AK 419 8%

Styles RK 252 5%

VAR 45 1%

ARK 96 2%

Trimodal

VAK 162 3%

VRK 78 2%

Quadmaodal VARK 138 3%

A visual representation of the prevalence of the various learning styles of the IUT

undergraduate students is given in Figure 4.5. Kinesthetic modality was the most favored



among all modalities and the combination of VAR was the least favored among all

modalities.

30%
25%
20%

15%

percentage

10%

0 mMr I%llil
v A R K VA VR VK AR AK RK

VAR ARK VAK VRK VARK

x

prefered modality

Figure 4.5: Undergraduate Learning Styles

Research Question 2:
What learning styles do IUT postgraduate students prefer most?

Table 4.3 shows the distribution of the data collected from postgraduates and their level
of preferences basing on the Visual, Aural, Read/Write and Kinesthetic learning styles.
The unimodal learning style was dominant over the multimodal learning style with a
percentage of 56.0% over 44.0% for multimodal. Kinesthetic (29%) was the most
preferred learning style among the unimodal learning styles followed by Aural (11%)
learning style, Read/Write (9%) learning style and finally the Visual (7%) learning style.
Among the multimodal learning styles, the combination of Aural and Kinesthetic (10%)

was the most preferred learning style.
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Table 4.3: Postgraduate VARK scores

% of
_ VARK
Learning Style Category VARK
Score

Score

\ 26 7%

Unimodal Learning A 44 11%

Styles R 35 9%

K 110 29%

VA 11 3%

VR 6 2%

VK 33 9%

Bimodal

AR 11 3%

Multimodal Learning AK 37 10%

Styles RK 17 4%

VAR 3 1%

ARK 9 2%

Trimodal

VAK 20 5%

VRK 15 4%

Quadmodal VARK 6 2%

A visual representation of the prevalence of the various learning styles of the postgraduate

students of 1UT is given in Figure 4.6.
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Figure 4.6: Postgraduate Learning Styles

Research Question 3:
How different are the learning styles of the male from female students in TUT?

Figure 4.7 shows the distribution of the unimodal and bimodal learning styles among
female and male students. The unimodal and multimodal learning styles were evenly
distributed in the females with percentages of 50.5% and 49.5% respectively but not
evenly distributed in the males with percentages of 62.8% and 37.2% respectively (Figure
4.7). The percentage of the visual and kinesthetic scores was much higher in males than
in the females whereas the percentage of the read/write-kinesthetic score was much higher
in females than in males. This is clearly illustrated in figure 4.8.
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Figure 4.8: Male and Female students’ learning styles
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The difference in leaming styles preference between male and female students of IUT was
tested using the Mann-Whitney U test in SPSS. The test revealed a significant difference
in the unimodal learning style preference between the male (Median=11.0, n=288) and
female (Median=6.50, n=52) students, U = 6059.500, z = -2.208, p = .027, r =
0.119745613. The test also revealed a significant difference in the multimodal learning
style preference between the male (Median= 5.00, n=288) and female (Median= 9.50,
n=52) students, U = 6059.500, z = -2.208, p = .027, r = 0.119745613.

Table 4.4 shows the mean ranks of the VARK scores obtained from the unimodal and
multimodal learning styles of both the male and female students. Table 4.5 shows the Mann-

Whitney U test statistics obtained from SPSS with gender as the grouping variable.

Table 4.4: Male and Female Mean Ranks

Gender N Mean Rank Sum of Ranks
Unimodal Male 288 175.46 50532.50
Female 52 143.03 7437.50
Total 340
Multimodal  Male 288 165.54 47675.50
Female 52 197.97 10294.50
Total 340

Table 4.5: Mann-Whitney U test statistics

Unimodal Multimodal
Mann-Whitney U 6059.500 6059.500
Wilcoxon W 7437.500 47675.500
z -2.208 -2.208
Asymp. Sig. (2-tailed) .027 .027
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Research Question 4:

Is there any significant difference in the learning styles of the undergraduate and
postgraduate students of IUT?

Figure 4.9 shows the distribution of the unimodal and bimodal learning styles among
undergraduate and postgraduate students of IUT. The unimodal learning style was
dominant in both the undergraduate (61.3%) and postgraduate (56.0%) students when

compared to the multimodal learning style.

B Unimodal ® Multimodal

61.3%

56.0%

44.0%

38.7%

UNDERGRADUATE POSTGRADUATE

Figure 4.9: Undergraduate and Postgraduate Learning Styles

The significant difference in the learning styles of the undergraduate and postgraduate
students of IUT was tested using the independent t test. The test revealed that there is no
significant difference in the unimodal and multimodal learning styles between the
undergraduate students and postgraduate students, conditions t (338) = 0.733, p = 0.464
(Table 4.6 and 4.7).
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Table 4.6: Independent Samples t test

Levene's
Test for
Equality of
Variances t-test for Equality of Means
95%
® Confidence
w % = Interval of
& g [
S O S) the
SR EUP: Difference
@ @ D
£ 3 3
™ >
| ¢ 3
F Sig. t df Q K
C Equal variances -
3. 46 84 1.14 3.10
3 assumed 1.941 .164 .733 338 1.41
8 4 2 8 1
o 7
Equal variances not -
2569 52 .84 1.29 3.51
assumed .649 1.82
3 2 2 9 4
9
Equal variances - -
E a 46 1.14 1.41
=- assumed 1.941 .164 -733 338 .84 3.10
g 4 8 7
) 2 1
Equal variances not - -
25.69 .52 1.29 1.82
assumed -.649 .84 3.51
2 9 9
2 4
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Table 4.7: Means and Standard deviations

Level of Std. Error
Education N Mean  Std. Deviation Mean
Unimodal  Undergraduate 316 9.80 5.364 302
Postgraduate 24 8.96 6.189 1.263
Multimodal Undergraduate 316 6.20 5.364 .302
Postgraduate 24 7.04 6.189 1.263

4.2 Summary of Findings

From the overall data obtained, the unimodal learning style (61%) was found to be the
more prevailing among all students compared to the multimodal learing style (39%). Our
first research question sought to find the most preferred leamning style among
undergraduates and after analyzing data, the unimodal learing style (61.3%) was found
to be dominant over the multimodal learning style (38.7%). Among the unimodal learning
style, kinesthetic (26%) was the most preferred and among the multimodal, the
combination of Aural and Kinesthetic (8%) was the most preferred. The second research
question was intended to find out which learmning style do the IUT postgraduate students
prefer most and from thoroughly analyzing data, the unimodal learning style (56%) was
found to be dominant over the multimodal learning style (44%). Kinesthetic (29%) was
the most preferred among the unimodal learning style while a combination of aural and
kinesthetic (10%) was the most preferred among the multimodal. The Mann-Whitney U
test was conducted to find the difference between the male and female learning styles and
the results showed a significant difference between the two groups. Finally, an
independent t test was done to test for a significant difference between the undergraduate
and postgraduate learning styles and from its results, there was no significant difference
found between the learning styles of the two groups. The Figure 4.10 below shows the

distribution of the learning styles of all the participants of the study.
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Figure 4.10: Overall Learning Styles

4.3 Conclusion

This chapter presents and discusses the results obtained from the questionnaires presented
to the various participants. It further discusses the research questions of the study and
reveals that Kinesthetic was the most preferred among the dominant learning style which

was found to be unimodal learning style.
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CHAPTER 5 DISCUSSION AND CONCLUSION

5.1 Discussion

The present study aimed at examining the most preferred learning styles and how they
differ among the students of Islamic University of Technology (IUT) in terms of gender
and level of education. After analysis of the obtained raw data from the participants, there
were many various leamning styles identified to be present in the students. To better
understanding the students’ preferred leaming styles, the researcher first divided the
learning styles into two categories i.e., the unimodal and multimodal learning styles.
Overall, the unimodal learning style was found to be dominant over the multimodal
learning style. Among the unimodal learning style, kinesthetic was the most preferred
mode of learning. Kinesthetic learners relate to real or simulated practices and
experiences. These kinds of learners are more inclined to case studies, demonstrations,
simulations, practice and applications, videos and movies of “real” things. They learn best
through the experience of doing things by themselves (Wege & Keil, 2020). The
combination of Aural and Kinesthetic modalities was the most preferred among the

multimodal learning style.

The findings also revealed that there was a difference in learning style preference
according to gender. Overall, the percentage of the unimodal learning style was much
higher than the multimodal learmning style in males than in the females. In the unimodal
learning style, the percentage of the kinesthetic scores was much higher in males than in
the females whereas in the multimodal learning style, the percentage of the read/write-
kinesthetic score was much higher in females than in the males. Kinesthetic modality
being dominant in males meant that there were more male students who preferred to learn
by actively engaging in activities by themselves which is a profound characteristic in
males (Good & Brophy, 1995). The read/write-kinesthetic modality prevailing among the
females as compared to males meant there were more females than males who preferred

acquiring new information through reading as well as hands on experiences.
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Finally, the ultimate result obtained from this research was that there was no significant
difference between the learning styles of the undergraduate and postgraduate students of
IUT. This was contrary to the findings of a study carried out by Samarakoon (2013) that
reported a significant difference of learning style and approaches among undergraduate
and postgraduate students. This could be due to the fact that most of the postgraduate
students in IUT are from the same educational background of IUT or one similar to 1UT.

Hence continuing with the same learning styles they are accustomed to.

Learning style preferences were also found to be varying among students in other fields
of education (Asiry, 2016; Berkova et al., 2020; Jr, 2019; Nuzhat et al., 2013; Subia et al.,
2019). Various studies investigating leaming styles among students have found a
difference in learning styles across gender which is in line with this study. (Abdulla & Ph,
2017; Nuzhat et al., 2013). However, in this research, the multimodal learning style was
dominant in females than males which is not consistent with a study carried out by Nuzhat
(2013) who found that the multimodal learning style was preferred more by male students
than the female students. This could be due to the fact that the context of this research was
completely different from that study’s context. The participants in that study were from
the medical field not the engineering field which is a complex domain. From this study,
various learning styles were found to be present among the IUT students. The kinesthetic
learning style was found to be dominant over all the other learmning styles. Combinations
consisting kinesthetic modality were also found to be higher in scores compared to other

combinations that don not consist the kinesthetic modality.

5.2 Implication of the findings

This study’s findings wil help engineering educators improve their teaching and learning
practices through adopting to the student’s preferred learning styles. The findings will
further contribute to the literature concerning engineering education.

5.3 Recommendations

In light of the findings obtained above, it is suggested that teachers incorporate in their
curriculum more hands on practices, simulations, applications and engage students in real

life experiences. This would suite the majority of the students learning preferences and
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will in return have a positive impact on their learning experience. It is also recommended
that, for future study, researchers may use a larger sample size and with varied
demographic background in order to obtain more accurate, insightful and better results
that can be generalized. This is due to the fact that this research was restricted only to the
engineering students of IUT. Future studies may also compare data between engineering
and other domains and go on to use both qualitative and quantitative approaches to better
understand the meaning of the findings. Future studies can focus on research questions
like; is there a connection between academic performance and leaming style in an online
learning environment? Is it possible to achieve the desired outcomes of learning by

accommodating various learning styles?

54 Conclusion

This study illustrated that IUT engineering students differ in their learing styles with the
unimodal leaming style prevailing over the multimodal learning style. It further revealed
that the kinesthetic modality of the unimodal learning style was the most preferred among
all students. The research also revealed a difference in learning styles between the males
and females with the multimodal learming style dominating more in females than in the
males. However, there was no significant difference found between the learning styles of
undergraduate and postgraduate students. The administration can accommodate different

approaches basing on the findings to enhance the teaching and learning experience.

34



REFERENCES

Abdulla, M., & Ph, O. B. (2017). Understanding Engineering Students ’ Learning Styles
Understanding  Engineering  Students °  Learning  Styles.  November.
https://doi.org/10.15640/ijlc.v5nl1a5

Alltun, H., & Serin, O. (2019). Cypriot Journal of Educational Determination of learning
styles and achievements of talented students in the fields of Science and Mathematics.
14(1), 80-89.

Antelm-Lanzat, A. M., Gil, A. J., Cacheiro-Gonzalez, M. L., Pérez-Nav’io, E., & Fonseca-
Pedrero, E. (2020). Learning Styles and Vocational Guidance in Secondary
Education. Educational Sciences: Theory and Practice, 20(3), 1-15.

Asiry, M. A. (2016). Learning styles of dental students. Saudi Journal for Dental
Research, 7(1), 13-17. https://doi.org/10.1016/j.sjdr.2015.02.002

Atika, R. N. (2020). Interactions among learning styles, language learning strategies and
gender of efl learners. SALEE: Study of Applied Linguistics and English Education,
1(01), 67-82.

Awang, H., Abd Samad, N., Mohd Faiz, N. S., Roddin, R., & Kankia, J. D. (2017).
Relationship between the Learning Styles Preferences and Academic Achievement.
IOP Conference Series: Materials Science and Engineering, 226(1), 1-6.
https://doi.org/10.1088/1757-899X/226/1/012193

Barron, A. B., Hebets, E. A., Cleland, T. A., Fitzpatrick, C. L., Hauber, M. E., & Stevens,
J. R. (2015). Embracing multiple definitions of learning. Trends in Neurosciences,
38(7), 405-407.

Berkovd, K., Boravkova, J., Frendlovska, D., Krpélek, P., & Melas, D. (2020). Learning
Style Preferences of University and College Students. Problems of Education in the
21st Century, 78(4), 486-499. https://doi.org/10.33225/pec/20.78.486

Butt, F., Naz, A., Darvesh, S. A., Hussain, M., & Shaikh, M. S. (2020). Learning strategies
used by dental students and dentists using the ark questionnaire . 1065-10609.
https://doi.org/10.29309/TPMJ/2020.27.05.4317

Creswell, J. W. (2012). Educational Research: Planning, Conducting, and Evaluating
Quantitative and Qualitative Research (4th Edition).

Creswell, J. W., & Guetterman, T. C. (2019). Educational Research: Planning,
Conducting, and Evaluating Quantitative and Qualitative Research. Pearson.

da Silva, 1. N., Bilessimo, S. M. S., & da Silva, J. B. (2020). Use of the VARK Model for
Students of an Undergraduate Course in Systems Analysis and Development. In
Theoretical and Practical Approaches to Innovation in Higher Education (pp. 42—
56). 1GI Global.

35



Dantas, L. A., & Cunha, A. (2020). An integrative debate on learning styles and the
learning process. Social Sciences & Humanities Open, 2(1),100017.

Dunn, R. (1990). Understanding the Dunn and Dunn learning styles model and the need
for individual diagnosis and prescription. Reading, Writing, and Learning
Disabilities, 6(3), 223-247.

Dunn, R., Giannitti, M. C., Murray, J. B., Rossi, 1., Geisert, G., & Quinn, P. (2010). The
Journal of Social Psychology Grouping Students for Instruction : Effects of Learning
Style  on  Achievement and  Attitudes. = December 2014, 37-41.
https://doi.org/10.1080/00224545.1990.9924610

Espinoza-Poves, J. L., Miranda-V’ilchez, W. A., & Chafloque-Céspedes, R. (2019). The
Vark Learning Styles among University Students of Business Schools. Journal of
Educational Psychology-Propositos y Representaciones, 7(2), 401-415.

Etikan, 1., & Babatope, O. (2019). A Basic Approach in Sampling Methodology and
Sample Size Calculation. Med Life Clin, 1(1), 1006.

Fatimah, A. D. (2018). 4 descriptive study of Fleming’s theory based on VARK (visual,
aural, read/write, kinesthetic) of learning style in learning English used by the
eleventh grade students of Man Salatiga in the academic year of 2017/2018. IAIN
SALATIGA.

Fitkov-Norris, E. D., & Yeghiazarian, A. (2015). Validation of VARK learning modalities
questionnaire using Raseh analysis. Journal of Physics: Conference Series, 588(1).
https://doi.org/10.1088/1742-6596/588/1/012048

Fleming, N. D. (2011). Teaching and learning styles: VARK strategies. 1GI global.

Gaikwad, H. V. (2017). Analysis of Learning Styles of Engineering Students For

Improving  Engineering  Education.  Journal of  Engineering Education
Transformations, 1-28.

Good, T. L., & Brophy, J. E. (1995). Contemporary educational psychology.
Longman/Addison Wesley Longman.

Halif, M. M., Hassan, N., Sumardi, N. A., Omar, A. S., Ali, S., Aziz, R. A., Majid, A. A,
& Salleh, N. F. (2020). Moderating Effects of Student Motivation on the Relationship
between Learning Styles and Student Engagement. Asian Journal of University
Education, 16(2), 94-103.

Hawk, T. F., & Shah, A. J. (2007). Using learning style instruments to enhance student
learning. Decision Sciences Journal of Innovative Education, 5(1), 1-19.

Honarmand, M., Koochaknejad, G., & Hajihosseini, A. (2020). Learning styles of
Zahedan dental students by using the VARK model in 2019-2020. Future of Medical
Education Journal, 0, 3—7. https://doi.org/10.22038/fmej.2020.49261.1336

llgin, N., Tomruk, M., Yecsilyaprak, S. S., Karadibak, D., & Savci, S. (2018). The

36



relationship between leaming styles and academic performance in TURKISH
physiotherapy students. BMC Medical Education, 18(1), 291.

Jamali, A. R., & Mohamad, M. M. (2017). ldentifying learning styles among engineering
students. PERTANIKA J. Soc. Sci. Humanit, 25, 251-258.

Jamila, E. H. (2021). Determining Learning Styles of Engineering Students and the Impact
on Their Academic Achievement. Advances in Integrated Design and Production:
Proceedings of the 11th International Conference on Integrated Design and
Production, CPI 2019, October 14-16, 2019, Fez, Morocco, 419-423.

JORGE?, J. M., de OLIVEIRA, A. C. A, & dos SANTOS, A. C. (2020). Analyzing how
university is preparing engineering students for industry 4.0. Transdisciplinary
Engineering for Complex Socio-Technical Systems--Real-Life Applications:
Proceedings of the 27th ISTE International Conference on Transdisciplinary
Engineering, July 1--July 10, 2020, 12, 82.

Jr, G. C. M. (2019). Learning Styles , Study Habits and Academic Performance of Filipino
University Students in  Applied Science Courses: Implications for Instructions.
Journal of Technology and Science Education, 9(2), 184-198.
http://www.jotse.org/index.php/jotse/article/view/504

Kolb, A. Y., & Kolb, D. A. (2017). Experiential learning theory as a guide for experiential
educators in higher education. Experiential Learning & Teaching in Higher
Education, 1(1), 7-44.

Kolb, D. A. (2007). The Kolb learning style inventory. Hay Resources Direct Boston, MA.

Leite, W. L., Svinicki, M., & Shi, Y. (2010). Educational and Psychological
Measurement. https://doi.org/10.1177/0013164409344507

Moayyeri, H. (2015). The Impact of Undergraduate Students ’ L earning Preferences (
VARK Model ) on Their Language Achievement. 6(1), 132-1309.

Newble, D. I., & Entwistle, N. J. (1986). Learning styles and approaches: implications for
medical education. Medical Education, 20(3), 162-175.
https://doi.org/10.1111/j.1365-2923.1986.tb01163.x

Nja, C. O., Umali, C. B., Asuquo, E. E., & Orim, R. E. (2019). The influence of learning
styles on academic performance among science education undergraduates at the
University of Calabar. 14(17), 618-624. https://doi.org/10.5897/ERR2019.3806

Nuzhat, A., Salem, R. O., Hamdan, N. A. L., & Ashour, N. (2013). Gender differences in
learning styles and academic performance of medical students in Saudi Arabia.
https://doi.org/10.3109/0142159X.2013.765545

Palmer, B. R., Al Jassem, N., Abdeen, D., Mishra, B., Khalfaoui, W., Lee, E., & Olson,
D. (2017). Successes in the development of an Arabian gulf materials program.
Handbook of Research on Recent Developments in Materials Science and Corrosion
Engineering Education, 309-328. https://doi.org/10.4018/978-1-4666-8183-5.ch016

37


http://www.jotse.org/index.php/jotse/article/view/504
http://www.jotse.org/index.php/jotse/article/view/504

Papadatou-Pastou, M., Touloumakos, A. K., Koutouveli, C., & Barrable, A. (2020). The
learning styles neuromyth: when the same term means different things to different
teachers. European Journal of Psychology of Education, 1-21.

Pleasants, J., & Olson, J. K. (2019). What is engineering? Elaborating the nature of
engineering for K-12 education. Science Education, 103(1), 145-166.

Reid, J. M. (1987). The learning style preferences of ESL students. TESOL Quarterly,
21(1), 87-111.

Roohani, A., Etesami, R., & Mirzaei, A. (2020). Exploring learning styles and oral
communication strategies and their relationship with emotional intelligence of EFL
learners. Teaching English Language, 14(2), 1-27.

Samarakoon, L., Fernando, T., Rodrigo, C., & Rajapakse, S. (2013). Learning styles and
approaches to learning among medical undergraduates and postgraduates.

Shaaidi, W. R. W. (2015). A Study of the Preferred Learning Styles of Students Taking the
English 1119  Paper in  Smk  Tengku | e April, 123.
https://doi.org/10.13140/RG.2.1.3212.2403

Studies, L., Payaprom, S., & Payaprom, Y. (2020). Identifying learning styles of language
learners : A useful step in moving towards the learner-centred approach. 16(1), 59—
72. https://doi.org/10.17263/jl1s.712646

Subia, G. S., Trinidad, C. L., Pascual, R. R., Hernina, B., & Manuzon, E. P. (2019).
Learning Styles and Preferred Teaching Styles of Master of Arts in Teaching ( MAT
), major in Vocational Technological Education ( VTE ) Generation Y Learners. 2,
431-436.

Tanner, K., & Allen, D. (2004). Approaches to biology teaching and learning: Learning
styles and the problem of instructional selection - Engaging all students in science
courses. Cell Biology Education, 3(4), 197-201. https://doi.org/10.1187/cbe.04-07-
0050

Wege, M. Van Der, & Keil, S. (2020). VARK : Linking Teaching Strategies to Preferred
Learning Styles Discussion read / Write Methods.

Westfall, J. M., Zittleman, L., Felzien, M., Ringel, M., Lakin, A., & Nease, D. (2017).
Institutional review board training when patients and community members are
engaged as researchers. Family Practice, 34(3), 301-304.

Zhu, H., Zeng, H., Zhang, H., Zhang, H., Wan, F., Guo, H., & Zhang, C. (2018). The
preferred leaming styles utilizing VARK among nursing students with bachelor
degrees and associate degrees in China. Acta Paulista de Enfermagem, 31(2), 162—
169.

38



APPENDIX A

Learning Styles Questionnaire
Assalam alaikum,

| am conducting a research on the different learning styles of both male and female
students to enhance the teaching and learning process. Attached to this is a questionnaire

to help determine each student’s learning preference.

Please be assured that your responses shall be kept confidential and shall be used only for

the purpose of this research.
Thank you.
SECTION A

Please select one answer from the following.

Gender
e Male
e Female

Level of Education

e Undergraduate

e Postgraduate

Department
e EEE
e CSE
e TVE
e MCE
e CEE
e BTM
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SECTION B

Select the answer which best explains your learning preference and check it.

Please select more than one if a single answer does not match your perception.

1. I need to find the way to a shop that a friend has recommended. | would:

)
b)
9
d

Find out where the shop is in relation to some where | know.
Ask my friend to tell me the directions.

Write down the street directions | need to remember.

Use amap.

2. A website has a video showing how to make a special graph or chart. There is a person

speaking, some lists and words describing what to do and some diagrams. | would learn

most from:

9
b)
9
d

Seeing the diagrams.
Listening.
Reading the words.

Watching the actions.

3. 1 want to find out more about a tour that I am going on. | would:

© N o O

Look at details about the highlights and activities on the tour.
Use a map and see where the places are.
Read about the tour on the itinerary.

Talk with the person who planned the tour or others who are going on the tour.

4. When choosing a career or area of study, these are important for me:

o

(]

Applying my knowledge in real situations.
Communicating with others through discussion.
Working with designs, maps or charts.

Using words well in written communications.

5. When | am learning I:
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e o T o

Like to talk things through.
See patterns in things.
Use examples and applications.

Read books, articles and handouts.

6. 1 want to save more money and to decide between a range of options. I would:

a
b.

o

d.

Consider examples of each option using my financial information.
Read a print brochure that describes the options in detail.

Use graphs showing different options for different time periods.
Talk with an expert about the options.

7. 1 want to learn how to play a new board game or card game. | would:

a
b.

o

d

Watch others play the game before joining in.

Listen to somebody explaining it and ask questions.

Use the diagrams that explain the various stages, moves and strategies in the game.

Read the instructions.

8. I have a problem with my heart. I would prefer that the doctor:

e o T o

Gave me something to read to explain what was wrong.
Used a plastic model to show me what waswrong.
Described what was wrong.

Showed me a diagram of what was wrong.

9. I want to learn to do something new on a computer. 1 would:

a
b.

o o

Read the written instructions that came with the program.
Talk with people who know about the program.
Start using itand learn by trial and error.

Follow the diagrams inabook.

10. When learning from the Internet 1 like:

a

Videos showing how to do or make things.
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b.
C.
d.

Interesting design and visual features.
Interesting written descriptions, lists and explanations.

Audio channels where | can listen to podcasts or interviews.

11. I want to learn about a new project. | would ask for:

e o T o

Diagrams to show the project stages with charts of benefits and costs.
A written report describing the main features of the project.

An opportunity to discuss the project.

Examples where the project has been used successfully.

12. 1 want to learn how to take better photos. | would:

a
b.

o

d.

Ask questions and talk about the camera and its features.

Use the written instructions about what to do.

Use diagrams showing the camera and what each part does.

Use examples of good and poor photos showing how to improve them.

13. | prefer a presenter or a teacher whouses:

a
b.

o

o}

14. | have finished a competition or test and | would like some feedback. I would like to

Demonstrations, models or practical sessions.

Question and answer, talk, group discussion, or guest speakers.
Handouts, books, or readings.

Diagrams, charts, maps or graphs.

have feedback:

a
b.

o o

15. | want to find out about a house or an apartment. Before visiting it | would want:

Using examples from what | have done.
Using a written description of my results.
From somebody who talks it through with me.

Using graphs showing what | achieved.

a Toview a video of the property.
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b. A discussion with the owner.
c. A printed description of the rooms and features.

d A plan showing the rooms and a map of the area.
16. | want to assemble a wooden table that came in parts (Kitset). I would learn best from:

Diagrams showing each stage of theassembly.
Advice from someone who has done it before.
Written instructions that came with the parts for the table.

e o T o

Watching a video of a person assembling a similar table.

Scoring chart used to find the VARK category that each of the answers corresponds to.

Question a category b category c category d category
1 K A R V
2 \ A R K
3 K \Y/ R A
4 K A \ R
5 A \ K R
6 K R \Y A
7 K A \ R
8 R K A \Y
9 R A K \Y
10 K \ R A
11 \Y R A K
12 A R \Y K
13 K A R \%
14 K R A \Y
15 K A R \%
16 \ A R K

This questionnaire was adopted from VARK  questionnaire version 8.01 which can be
found at https://vark-learn.com/the-vark-guestionnaire/
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