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Abstract. This study aims to investigate the learning styles dimension of students in MOOC learning

and propose a MOOC development model that is adaptive to learning styles. A mixed-method approach

was adopted in this study to investigate the learning styles dimension of students in MOOC learning based

on Felder and Silverman's (1988) Learning Style Model. Samples for the quantitative and qualitative stud-

ies were 50 and 20 students, respectively. The interview consists of 14 questions, and 11 students were

involved in the interview. The results from the survey analysis revealed that the highest dimension among

the eight learning styles is visual learner 76%while the result from the interview session is also conirmed

visual (24.24). In order to propose aMOOC development model that is adaptive to students learning styles,

a literature studywas conducted. The study revealed the preferred learning styles dimensions and patterns

proposed suitable for an adaptive MOOC content development model.

© 2017 The Author(s). Published by TAF Publishing.

INTRODUCTION

Learners’ characteristics are important in all forms of online learning where there are

three types of learner characteristics: (1) learning style, (2) cognitive style, and (3) multi-

ple intelligence (Ashaari, 2017; Lever-Duffy et al., 2002; Park et al., 2015). Authors stated

these types are the effective factor for student learning. Asmentioned inMohamad (2014),

each student has their own learning style to be considered during the learning process.

Figure 1, shows the types of learner characteristics.

According to Sadhasivam and BabuKalivaradhan (2017), learning styles are authentic

as it is the appropriate techniques or methods in which learners learn, comprehend and

get information. The authors highlight that learning styles are an approach to help en-

hance the rate and nature of learning. According to Bakar and Ali (2016), learning styles

are the ways of receiving and responding to a learning stimulus with (1) unique psycho-

logical, (2) affective, and (3) cognitive composition. Learning styles refer to the variations

in individual ability to accumulate as well as assimilate information, sensory preferences

that impact learning and are related to personality (Abante et al., 2014; Bakar and Ali,
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2016; Kongmanus, 2016; Lever-Duffy et al., 2002). However, according to Fasihuddin et

al. (2017), learning styles refer to themanner inwhich learners receive andperceive infor-

mation. In year 2016, Bakar and Ali (2016) listed three important relationship elements

for learning styles: (1) academic achievements, (2) attitudes toward learning, and (3)mul-

timedia technology.

The objective in this study is to investigate the learning styles used in MOOC in Man-

darin and the research question is: What are the learning styles of learners that are used

inMandarinMOOC? From the indings of this study, the researchers propose a content de-

velopment model in MOOC based on learning styles.

FIGURE 1 . Types of learner characteristics

REVIEW OF RELATED LITERATURE

MOOCs have a large heterogeneous population of learners and each learner has a: (1)

different learning style, and (2) different learning approach (Arora et al., 2017). Previ-

ous studies have reported a few learning style models to build up pedagogical hypothesis:

(1) Kolb Experiential Learning Theory, (2) VARK Model, (3) Felder and Silverman (1988)

learning/teaching style model, and (4) Dunn and Dunn Learning Style Mode (Sadhasivam

and BabuKalivaradhan, 2017). Authors highlight that the Felder and Silverman Learning

StylesModel has been selected as themost appropriatemodel for open learning (Fasihud-

din et al., 2017).

Previous studies found that therewere four different dimensions of learning styles: (1)

processing (active/relective), (2) perception (sensing/intuitive), (3) input (visual/ver-

bal), and (4) understand (sequential/global) (Hone and Said, 2016; Al-Azawei et al., 2017;

Fasihuddin et al., 2017; Hmedna et al., 2016). Rohaniyah (2017), stated the major differ-

ences in learning style are (1) the way people perceived (sensation versus intuition), (2)

the way they made decisions (logical thinking versus imaginative feelings), and (3) how

active or relective they were while interacting (extroversion versus introversion). Felder

and Silverman (1988) stated that engineering students tend to prefer active, sensing, vi-

sual, and sequential styles (Al-Azawei et al., 2016; Alahoul et al., 2016). Since 2004, author
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stated more than 71 learning style models in which each model was based on particular

dimensions. In the paper, the Felder and Silverman (1988) learning/teaching style model

was used as learning styles model in MOOC.

TABLE 1 . Summary of learning style by dimension

Dimension Description Author

Sadhasivam and Fasihuddin et al. Hmedna et al. Al-Azawei et al. Al-Azawei et al.

BabuKalivaradhan (2017) (2017) (2016) (2017) (2016)

Learn by trying things X

Can be impulsive X

Risk-takers X

Active Do not prefer lectures X

Interpersonal X

Prefer group work X X X X X

Participate in learning X X

tasks immediately

Think about concepts X

quietly before any action

Like writing X

Not inclined to too X

much note-taking

Relective Learn by thinking X X X

Intrapersonal & X

introspective

Learners adopt X X

an analytical approach

Working alone X X X X

Learn from X X X

concrete material

Sensing Learners prefer facts X X

Follow tutors’ approaches X X

in problem-solving

Intuitive Learners prefer X X X X X

to learn abstract material

Learn and tend to apply X X

their own innovation approaches

Visual Learners learn best X

from what they see

Learners prefer X X X X

pictorial materials

Verbal Learners prefer to X X X

learn from words

(spoken/written)

Learners prefer X X

written and listen

Learner prefer step X X X

by step in a linear way

Sequential Learn in logically X

sequenced steps

Learners who X

focus on details

Learners learn in X

continual small steps

Global Learners prefer to learn in large leaps X X X

skipping, understand

and look at detail

Learners learn X X

holistically in large jumps
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Previous research has shown that even though engineering students prefer active, sensing,

visual, and sequential learning as do other students from different backgrounds, they can

adapt to a learning context even if their preferences are not met (Al-Azawei et al., 2016).

In 2015, researchers mentioned, the different learning styles may affect student success

in online courses (Chang et al., 2015). This paper aims to study the relationship between

learning styles and academic achievements inMOOC. Table 1 shows the summary of learn-

ing styles by dimension and Figure 2 shows the dimensions of learning styles.

FIGURE 2 . Dimension of learning styles

MATERIALS ANDMETHODS

Method

Amixed-method involvingbothquantitative andqualitative researchmethodswasadopted

in this study. The quantitative data were collected using a survey, involving 50 students

from a public university in Malaysia. The qualitative data were collected from the inter-

view while quantitative data was collected through the students’ questionnaires. More-

over, semi-structured interviewswere conductedwith the students in an attempt to obtain

students’ experiences and their opinions on MOOC assessment.

Participants

Theparticipants in the researchwere50 technical students in apublic university inMalaysia.

The study found the numbers of male students are more than female students. Table 2

shows the percentages and number of participant. However, the data obtained are consis-

tent for both genders.

TABLE 2 . Percentages and number of participants

Gender Survey Interview

Male Female Male Female

No. of participants 27 23 5 6

Percentages 54.00 46.00 45.45 54.55
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Figure 3 shows the percentages of survey participants by faculty.

FIGURE 3 . Percentages of participants by faculty

In addition to these, the participants for the semi-structured interviews were also se-

lected randomly. There were students studying at all faculties of the university who par-

ticipated in the interviews. Figure 4 shows the percentages of interview participants by

faculty.

FIGURE 4 . Percentages of participants by faculty

Research Instruments

Questionnaire and interview are used as the research instrument to investigate this study.

The questionnaire consists of 8 constructs and 20 survey items. The construct are
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eight dimensions of learning styles. The survey itemswere adopted from several research

projects with similar research scope (Drucker, 1993; Kintakaningrum, 2012).

The interview was conducted using 14 items. Based on the students answers, the re-

searcher conducted an afinity analysis to identify learner characteristics based on the 8

constructs and dimensions of learning styles. The interviews are to obtain students’ expe-

riences and their opinions on assessment of MOOC.

The purpose of both these methods is to identify learning styles in MOOC for assess-

ment using OpenLearning platform. Thus, the interview questions are constructed to ob-

tain students’ experiences and their opinion on the MOOC assessment. The objective of

this study is to investigate the existing learning styles in learning Mandarin via MOOC. Ta-

ble 3 shows the research instrument used in this study.

TABLE 3 . Research instrument

Research Instrument Construct Item

Questionnaire Active, Relective, Question 1 to Question 20

Sensing, Intuitive,

Visual, Verbal,

Sequential, Global

Interview Active, Relective, Sensing, Question 1 to Question 14

Intuitive, Visual,

Verbal, Sequential, Global

Data Analysis

The data were analyzed by using frequency and percentages analysis. In the process of

data analysis, the collected data are triangulated in the mixed-method approach to study

the learning styles in using Mandarin MOOC.

RESULTS AND DISCUSSION

Questionnaire

The indings of the questionnaires indicated that visual and active have the highest per-

centages among the learning styles for students based on the Felder and Silverman (1988)

Learning StyleModel inMandarinMOOC. Figure 5 shows the dimensions of learning styles

by frequency and percentages.

FIGURE 5 . Dimension of learning styles by frequency and percentages
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According to the result of learner characteristic questionnaire, Table 4 shows the dimen-

sions of learning styles by frequency and percentages in second language course. Visual

learning has the highest frequency and percentage, the values are 38 and 76.00%.

TABLE 4 . Dimension of learning styles

Dimension Frequency Percentages (%)

Visual 38 76.00

Active 37 74.00

Sensing 33 66.00

Sequential 29 58.00

Global 21 42.00

Intuitive 17 34.00

Relective 13 26.00

Verbal 12 24.00

Table 5 shows thedifferent dimensions of learning styles by frequency andpercentages

in second language course. The highest different dimension of learning styles is ASenViSeq

(Active, Sensing, Visual, Sequential), the values are 14 and 28.00%. The lowest different

dimension of learning styles is RNVG (Relective, Intuitive, Verbal, Global). The percentage

for dimension RNVG is zero (frequency = 0).

TABLE 5 . Different dimension of learning styles

Dimension Frequency Percentages (%)

Active, Sensing, Visual, Sequential

(A, Sen, Vi, Seq) 14 28.00

Active, Sensing, Visual, Global 8 16.00

Active, Intuitive, Visual, Global 6 12.00

Relective, Sensing, Visual, Sequential 4 8.00

Active, Sensing, Verbal, Sequential 3 6.00

Active, Intuitive, Visual, Sequential 3 6.00

Relective, Intuitive, Verbal, Sequential 3 6.00

Relective, Sensing, Verbal, Global 2 4.00

Relective, Intuitive, Visual, Global 2 4.00

Active, Sensing, Verbal, Global 1 2.00

Active, Intuitive, Verbal, Sequential 1 2.00

Active, Intuitive, Verbal, Global 1 2.00

Relective, Sensing, Visual, Global 1 2.00

Relective, Intuitive, Visual, Sequential 1 2.00

Relective, Sensing, Verbal, Sequential 0 0.00

Relective, Intuitive, Verbal, Global 0 0.00

The different dimensions of learning styles are by percentages shown in Figure 6. The

indingsof thequestionnaires indicated thatActive, Sensing, Visual andSequential (ASiVenSeq)

dimensions are the learning styles for the students in second language course.
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FIGURE 6 . Percentages of different dimension learning style

Interview

According to the results of learner characteristics interview, Table 6 shows the dimensions

of learning styles by percentages. Visual style has the highest percentage, the value is

24.24% in students’ experiences and their opinions on MOOC assessment. Based on the

interview, two elements in visual styles are identiied; (1) learn best from what they see,

and (2) learners prioritize pictorial materials.

TABLE 6 . Dimension of learning styles by percentages

Dimension Percentages (%)

Visual 24.24

Active 18.18

Sensing 18.18

Relective 15.15

Verbal 9.09

Sequential 9.09

Intuitive 6.06

Global 0.00

To summarize, the indings of the mixed-method show that visual and active dimen-

sions have the highest percentages of learning styles in second language course. The re-

sults from the survey analysis revealed that the highest dimension among the eight learn-

ing styles is visual learning76%while the result from interviewsessionhas also conirmed

visual (24.24). Figure 7 shows the summary of preliminary result for learning styles when

using MOOC in second language. This study indicates that visual learning is the type of

learning style of learners that used Mandarin MOOC.

FIGURE 7 . Summary of preliminary result for learning styles
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Table 7 shows the investigation of the existing learning styles in learning Mandarin via

MOOC with both methods. The results from the survey analysis revealed that the dimen-

sions for learning styles are Active, Sensing, Visual, and Sequential(ASiVenSeq) while the

result from interview session also conirmed Active, Sensing, Visual, and Sequential.

TABLE 7 . Existing of learning styles

Percentages (%)

Questionnaire Interview

Active, Sensing, Visual, Visual = 24.24, Active = 18.18,

Sequential (ASenViSeq) = 28.00 Sensing = 18.18, Sequential = 9.09

Figure 8 shows the interaction between dimensions of learning styles of technical stu-

dent’swho learn usingMOOC. The dimension of learning styles is ASenViSeq (Active, Sens-

ing, Visual, Sequential) that is used in Mandarin MOOC. The result is supported by Felder

and Silverman (1988), engineering students tend to prefer active, sensing, visual, and se-

quential styles compared to another style dimension (Al-Azawei et al., 2016).

FIGURE 8 . Interaction between dimensions for learning styles

Finding shows the content developmentmodel for learning styles that usesMOOC. This

model is developed based on interaction between dimensions of learning styles of techni-

cal student’s who learn usingMOOC. The researchers identify learning styles based on the

four dimensions of learning styles. The Figure 9 shows the content development model

for learning styles.
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FIGURE 9 . Content development model for learning styles

CONCLUSION

This initial study identiied the learning styles of learners in using Mandarin MOOC. The

indings of the questionnaire and interview indicate that visual and active are learner di-

mensions of learning styles. The results from the percentage analysis revealed that out

of the eight learning styles dimensions, the preferred dimensions are visual learning fol-

lowed by active learning.

LIMITATIONS AND RECOMMENDATIONS

This study is a small step, and it has a lot of potential for improvement. In future study,

researchers aim to propose an effectiveness assessmentmodel inMOOCbased on learning

styles.
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