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Educators should be considered the learning style of students so that the best practice
approach can be applied in learning activities. As students understand their learning style,
they will be able to integrate it into their learning process. Kolb Learning Style was the
learning style that was widely used based on the theory of learning experiences. Therefore,
this study aimed to describe engineering and non-engineering students’ learning style. The
survey research design with a quantitative approach was applied in this study. A total of 300
respondents were selected randomly from all faculties in Universiti Tun Hussein Onn
Malaysia. The survey questionnaire consisted of two main sections representing Learning
Goals, Learning Style, and Learning Activities. The result explains that both engineering
and non-engineering students are more dominant to adopt the Accommodator learning
style, followed by the Converger learning style, and then Assimilator learning style and
Diverger learning style. It is concluded that the engineering and non-engineering students
are more incline to be a kinesthetic learner. These learning preferences and learning styles
will contribute to their engagement in the concept of learning and for educators to plan

teaching strategies.

1. Introduction

Learning about students’ learning styles can be very beneficial
for both teachers and students. Involving students in the active
learning phase necessitates recognizing and comprehending
learners’ learning styles and teachers’ teaching styles. Types of
learning play a considerable role in learners’ lives. Students may
incorporate their learning style into their learning process as they
become more aware of it. Students learn in various ways, and
teachers must design their courses according to different types of
learning. Learning skills, creativity and life and career skills are
evidence that students master the process of capability and
development, integration and knowledge assessment from
different subjects and sources of understanding [1]. Identifying
students’ learning styles will help educators plan their teaching
methods and activities effectively to achieve their learning
outcome [2]. The learning style of students is f the supporting
forms of active learning [3]. The style of learning plays an
important role in ensuring that the learning process is performed
effectively.
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Students should have 21st-century skills, especially soft skills,
to enhance their employability and values. [4]. Universities must
make vital elements of education to conduct learning by
introducing effective student learning processes in the growth of
international education in the formulation of skills in the twenty-
first century. [5]. To ensure that all students receive knowledge
from the learning process, educators must observe and consider
the discrepancies and similarities between students and use the
knowledge to prepare for the learning process [6] to design
learning regardless of the learning style of the students [7]. To
compare learning style preferences between engineering and non-
engineering students in Malaysia, this study used a measurement
method called the Kolb Learning Style Inventory (LSI) since LSI
is able to provide a simple validation of the Experiential Learning
Theory.

1.1. Kolb Learning Style

The Experiential Learning Theory of Kolb forms the basis of
the paradigm of Kolb’s learning style. Experiential learning,
which is distinct from other cognitive learning theories, notes the
increase in learning process interactions [8]. The Kolb Learning
Style Inventory (LSI) is one method for measuring learners’
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preferential teaching style. Kolb’s learning style, or more
generally known as Experiential Learning Theory (ELT),
describes learning as a process in which information is created by
transforming experience [9]. Learning is a process, according to
Kolb, and knowledge is the transformation of experience [10].
Kolb also indicates that, to have a complete learning experience,
students must go through all four phases of the learning cycle, as
depicted in Figure 1. These four stages not only allow students to
explore a subject through various activities and viewpoints
thoroughly, but they also accommodate different learning styles.
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Figure 1: The Learning Model of Experiential Learning at Kolb’s Learning
Styles

In the Kolb view, learning styles refer to processes in which
the person organizes the ideas, rules and principles that address
them in dealing with new situations. In practice, one of the most
powerful methods in the learning analysis of the individual is the
theory of the Kolb learning style. The learning styles as a
collection of values, interests, and habits that people attempt to
learn about a particular situation by using it [11]. Previous
research put it another way: the learner first conducts an action
(concrete experience), then tries to think about it (reflective
observation), then develops a  hypothesis (abstract
conceptualization), and finally attempts to exempt it (active
experimentation) [12]. According to Kolb, experiential learning
can be used in both engineering and non-engineering educational
environments [13]. It enables students to participate actively in the
learning process to develop awareness, skills, values, and attitudes
through direct experience. The learning stages will promote
knowledge transfer by providing direct practice tailored to student
expertise’s scope [14]. This learning method enables students to
create their awareness and experience and the acquisition of new
skills and knowledge. It stresses that learners learn to use their
expertise and experience to solve their problems. This study
aimed to compare the preferential learning styles of engineering
and non-engineering students in Malaysia by using a Kolb
Learning Style Inventory (LSI) model as a reference model
because it can provide a basic foundation for validating the theory
of experiential learning.

2. Learning Style in Technical and Vocational Education

Technical and Vocational Education is an important road to
vocational education and the growth of skills. To meet Malaysia’s
economic needs, the country’s TVET enrollment must be
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increased by 2.5 times by 2025. Transformation Programme [15].
The human resources to meet this demand, however are
inadequate. Right at the time. Moreover, TVET is regarded to be
less appealing than traditional university education. This has led to
a shortage of, especially highly skilled, TVET students. Malaysia
must therefore move from the commonly accepted assumption
that the only career path for Malaysian youth is traditional
university education, and also emphasize TVET as a valid higher
education choice.

Technical and Vocational education students are exposed to an
educational system aimed at getting a job. (1) A component of an
educational activity aimed at providing the necessary knowledge
and skills to carry out a specific job, occupation or professional
activity in the labour market can be technical and vocational
education. At the same time, other types of education, by training
people not only as workers but also as citizens, act as an additional
form; (2) an activity associated with the technology transition,
innovation, and growth processes Knowledge and skills must be
transferred since they form the foundation of technical progress
and growth [16]. In technical and vocational teaching, as in many
fields of knowledge, it is important to identify and understand
students differences to adopt the institute’s needs to best suit the
students’ learning conditions and skills. A fact in the classroom,
which can be seen in actual scenarios or in virtual techniques, is
the need to adapt teaching methods to student learning styles and
interests.

If learning styles are not identified, they may influence the
teaching and learning process [17]. A lack of knowledge of the
modes of learning can also be problematic. In the implementation
among students of the acceptable and successful learning styles
[18]. Academic success will be impaired as a result [19].
Unfortunately, teacher-centred learning sessions are held by most
educators, allowing fewer students to engage in the process and
activities of learning [17]. Therefore, for the performance of
students, learning style is an important matter. The style of
learning will ensure that a learner learns well [19]. Students need
to identify their learning styles to build on their learning skills and
expand their learning skills. By posing a challenge or using
various education methods, educators are also expected to
encourage their students to identify their learning style. [20].

3. Material and Method

The survey research design with a quantitative approach was
applied in this research. A set of questions was designed based on
the collected learning style and activities found in literature based
on the Kolb Learning Style Inventory. A total of 300 respondents
were randomly selected from all faculties in Universiti Tun
Hussein Onn Malaysia, UTHM (i.e. Faculty of Civil Engineering
and Built Environment, Faculty of Technology Management and
Business, Faculty of Technical and Vocational Education,
Faculty of Electrical and Electronic Engineering, Faculty of
Computer Science and Information Technology, Faculty of
Applied Sciences and Technology and Faculty of Engineering
Technology). The survey questionnaire consisted of two main
sections representing the Learning Goals, Learning Style and
Learning Activities. This questionnaire was deployed online
from the university’s online forum and platform. Respondents
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were able to complete the questionnaire in approximately 10-15
minutes.

4. Finding and Discussion

The findings discussed are based on the data of the Learning
Goals, Learning Style and Learning Activities items that were
constructed. Data that had been collected were used to analyze in
the context of Learning Style characteristics, and T-test was
conducted to determine whether there are any variations between
the two groups of fields, as well as descriptive statistics such as
frequency and percentage, to evaluate and interpret the results in
this report. The interpretation in the research instrument was used
to explain the frequencies and percentages. The agreement level
was used to assess the students’ perceptions in both areas, which
were either Yes or No.

4.1. The Learning Style Between Engineering and Non-
Engineering Students (Descriptive Results)

Based on a survey conducted, the different learning styles of
engineering and non-engineering students were gathered and
divided into four forms of learning style defined by Kolb,
following the learning style Diverger, Assimilator, Converger
and Accommodator. To better understand both of these learning
styles, it should be understood that the Assimilator learning style
(think and watch) is a variation of Reflective Observation (RO)
and Abstract Conceptualization (AC).Converger learning (think
and do) is a synthesis of Abstract Conceptualization (AC) and
Active Exploration (AE) (AE). Accommodation learning style
(feel and do) is a combination of Active Experimentation (AE)
and Concrete Experience (CE) and Diverger learning style (feel
and watch) is a combination of Concrete Experience (CE) and
Reflective Observation (RO) [21]. The percentage of students’
data distribution on each Kolb learning style determined by The
Kolb Learning Style Inventory is shown in Table 1 and illustrated
in Figure 2 below.

Table 1: Results of Learning Style in Vocational Education between
Malaysian engineering and non-engineering students

Field Kolb Learning Style
Conver | Assimila | Accomod | Diverge Total
ger tor ator T
fl1l% | f |1 % f % | f 1% | f 1%
Fnei
riﬁgmee 42 028 |2 19.| 51| 34 |2]18]15]10
9 3 8 7 0 0
Non-
Enal 51|34 2] 1460 |40 |1|12|15]10
nginee ) 8 ol o
ring

The results show that Accommodator learning style in
engineering students is the highest percentage than others
learning style with value (f'= 51, 34%) followed by Converger (f
= 42, 28%) and Assimilator (f'= 29, 19.3%). While Diverger
learning styles shows the lowest percentage within engineering
students with values (f = 28, 18.7%). Other than that, a similar
condition was shown by non-engineering students where the
Accommodator learning style shows the highest worth
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percentage (f = 60, 40%) followed by Converger (f = 51, 34%)
and Assimilator (f = 21, 14%). While the lowest value of
percentage is Diverger which is (f'= 18, 12%)).

ENGINEERING

Diverger
19% Converger

28%

Accommodator Assimilator

34% 19%

NON-ENGINEERING
Diverger
12% Converger
34%

Accommodator

40%

Assimilator
14%

Figure 2: Results of Learning Style in Vocational Education between
Malaysian engineering and non-engineering students

The findings of the study can be seen more clearly by
referring to figure 3 below where you can see the significant
differences between the four learning styles. Although there is a
percentage difference between the two fields, it shows that most
of the engineering and non-engineering students can be described
as an accommodator, which indicates they are most potent in
Concrete Experience and Active Experimentation. Instead of
logic, they rely on intuition which prefers learning from personal
experience, relies on given knowledge rather than carrying out
his/her research, requires a clear explanation before starting work
[22]. It also shows that both engineering and non-engineering
students have strengths that lie in their desire to execute plans and
tasks to take part in new events [23]. This result is in line with the
Kolb Learning Styles trend, which states that students who use
the Doer and Feeler learning styles are best suited for teaching,
technician, and engineering jobs and have a background in
education, technical studies, and engineering [24].

Other than that, the overall result shows Converger is the
second-highest percentage for both fields. In contrast to
engineering students, non-engineering students prefer technical
tasks and better interpret complex concepts and hypotheses. They
also enjoy experimenting. This type of learning style’s strengths
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lie in their ability to set goals, solve problems, and make
decisions [23].

Apart from that, Assimilator shows the third-highest
percentage for both engineering and non-engineering fields. The
results show that engineering students have a higher percentage
than non-engineering students. This means that engineering
student who learns in this style has a wide range of knowledge
and arrange it in the most logical way [22] compared to non-
engineering students. It also indicates that these students prefer
rational, factual, and well-thought-through knowledge [24]. The
strengths of this learning style lie in their ability to schedule,
coordinate, evaluate and engage in inductive reasoning
systematically. The results of this study are confirmed by a study
conducted by [25] in which engineering students need more
diverse knowledge gathered from different sources since they
must observe how to execute the task before beginning to
perform it. The knowledge is presented from different angles and
concluded in a logical, simple, and concise manner. Finally, the
type of learning that shows the fourth-highest percentage for both
engineering and non-engineering is Diverger. The findings
showed that there was a higher proportion of engineering
students compare to non-engineering students. It indicates that
engineering students with a particular style of learning observe a
situation and then look at the situation later from multiple
viewpoints, learning from each one [22]. Besides, it also shows
that engineering students have more effective at seeing a
particular situation from different perspectives than non-
engineering students [26].

non-engineering Mengineering

Diverger

Accomodator

Assimilator

Converger

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Figure 3:Comparison of Learning Style in Vocational Education between
Malaysian engineering and non-engineering students

Because of the interest in designing the learning process,
educators have to consider the style of learning of different
students. Other than that, to maximize learning effectiveness, the
learning method that relates to each learning style is more
important because the learning method has a learning style
related to it [27]. The difference between the way information
was obtained and interpreted was more related to the style of
learning that students had. One of the key reasons for gathering
learning efficacy is the type of learning [21]. The suggest that
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knowledge of the learning styles of learners can be important for
curriculum and teaching improvement. Similarly, [28] state that
If the learning styles of students are evaluated, it is possible to
systematically plan learning activities that further strengthen
strengths or develop weaker phases to maximize thinking and
problem-solving skills.”

4.2. Comparison of Learning Style Between Engineering and
Non-Engineering Students (Inferential Results)

As for the comparison between Engineering and Non-
Engineering students, the inference analysis had shown a non-
significant value between both groups in practising learning style
in their learning process with mean and significant value
(Engineering = 0.538, Non-Engineering = 0.562, p=0.543).
Although there is a difference in percentage and frequency values,
the inference value indicates no significant value for engineering
and non-engineering students learning style. This shows that both
groups of students have approximately the same learning style
between engineering and non-engineering students.

Table 2: The Differences of Learning Style Between Engineering and Non-
Engineering Students

Field Mean | Std Deviation | Significant
Engineering 0.538 0.133 0.543
Non-Engineering | 0.562 0.130 )

5. Conclusion

The study showed that learning styles are necessary for a
course to achieve total value from learning. While sharing certain
characteristics, may show major differences in other aspects that
affect learning. Educators who are mindful of these differences
and can articulate these characteristics have a better chance of
creating good instruction for a wide range of learners. In knowing
their strengths and interests and utilizing the learning cycle, all
learning styles will become stronger for students exposed to
learning style models and Kolb’s Learning Style Inventory (LSI),
which will enable them to become more active learners. This
research can be very beneficial for educators who want to
increase the effectiveness of the learning process. Recognizing
and reacting to individual learning styles may improve students’
ability to accept and retrain content and help to avoid possible
learning difficulties by selecting the appropriate teaching
method. This may also aid in selecting the most suitable materials
and activities for the individual students.
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