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Abstract

The Learning Style Detection model in e-leaming systems is experiencing rapid development. This development is characterized by the
existence of two leamning style detection approaches namely automatic and conventional. The development of detection of automatic and
conventional leaming styles that exist today does not pay attention to the relationship of learning styles with prior knowledge. This is
important to note because the style of learning is not static and tends to be dynamic depending on the topic of leamning. This study builds
the VARK MDP leamning style detection model. It explores the relationship between learning styles with prior knowledge as evidenced by
experiments on 32 learners. There are three steps taken: Measurement Prior Knowledge, Determine Prior Knowledge, Preference Learning
Style. To evaluate this model we built detection scenarios with prior knowledge and compared with the results of interviews based on
VARK leaming style questionnaire. This study succeeded in building a model of measurement of prior knowledge that is more accurate
than the previous model. Detection results also show that every learner does not only have one learning style and changes according to the
topic.

Keywords: Dectecting Learning Stvle, Prior Knowledge, VARK.

LI ducti is characterized by the many learning objects or teaching materials
- Introduction available on the Internet.

The detection model of learning styles in e-leaming systems has

experienced very rapid development. This development is charac-  Thig study builds a detection model of VARK learning styles with
terized by the existence of two detection methods that have been prior kli(n\-’lﬂdge approach, this is done to prove the existence of
developed, namely conventional methods [1] [2] and autom a relationship between learning styles with prior knowledge and to
methods [3] [4] [5] [6]. Detection of learning styles is needed in achieve more aceurate detection resuls.

e-leamning system: this is due to the limitations of meeting leamers
with teachers. This limitation if not noticed will reduce the learner's
motivation in participating in leamning, because previously Sabine
stated in his research that the detection of learning styles could in-
crease learner motivation [7]. The current leaming style detection model can be divided into

two. namely conventional and automatic [3]. The conventional ap-

2. Related Works

proach 1s done using a questionnaire that1s owned by each learning
style. Some learning style questionnaires include Kolb’s with Kolb
Leaming Style Inventory (KLSI) [11]. Honey and Mumford ques-

The current process of detecting learning styles has not used prior
knowledge as a basis for determining the learning styles. Prior
knowledge 1s existing knowledge possessed by a learner that can R . . X i . . X
help them by offering convenience in subsequent leaming [8]. The  lionnaire [12] and Flemming with a questionnaire of VARK learn-
relationship between leaming styles and prior knowledge is shown  ing style [2]. The conventional detection model has the disad-
in previous studies, which stated that leamning styles depend on top-  vantage that this model 1s less accurate because when the leamer
ics and tend to change frequently [9] [10]. fills i the questionnaire they feel bored because of the number of
questions and don't even understand the purpose of the questions.

This study will build a detection model of VARK learning styles
with a prior knowledge approach. VARK leaming style is a method N X ;
ll is developed with a teaching material approach consisting of ~ '* built with two approaches, namely literature based, data driven
Visual, Audio, Read and Kinesthetic [2]. This VARK learning style ~ and hybrid [13] [14] [15] [16] [17] [18] [19] [5]. Research that uses
is one of the relevant methods used in e-leaming systems, and this  literature based is by using learner visit logs on teaching materials.
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The second model 15 the automatic detection model. This model
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This wvisit log 1s like a visit to teaching matenals, discussion or as-
sessment. Length of visit and periodic visits become the basis for
determining leamning styles [20].

While the current automatic learning style detection models can
be grouped into two, namely based on extemal and intemal factors.
Extemal fars can be characterized by the behaviour of the learn-
ers' visit to teaching materials, the process of the learners following
the discussion forum, the process of the length of the interaction for

learners, while the internal learning process follows assessment.

The accuracy measurement method involves comparing the re-
sults of automatic detection with conventional. As for testing the
accuracy, the model normally uses mathematical equations:

Time Spend
Time Predictable

RT Is =

Research by Yahya succeeded in detecting Visual, Audio and
Kinaesthetic (VAK) learning styles with an automatic approach by
calculating the number of visits and the time used by learners to
access teaching materials [6]

The VARK leaming style detection model is then carried out by
Amran by detecting leamning styles by using questionnaires given
to children outside school [4]. This study successtully detected the
VARK leaming style using questionnaires. This study found that
every leamner does not only have one learning style. Each learner
has one, two even three learning styles as identified through ques-
tionnaires.

The same study related to the detection of VARK leaming styles
was carried out by adopting questionnaire r that has been adapted
to the topic carried out by Moazeni [10]. Moazeni detects learning
styles with quizzers, then learers obtain leaming models that are
appropriate to their leaming styles. This detection process is carried
out by learner per topics so that it is more dynamic, the learning
model is given in the form of Power Points.

Moayeri's research detected VARK learning styles by using a
questionnaire and proficiency test. The results of the detection of
VARK leamning styles indicate a relationship between test results
and learning styles [18]. The research was given to the three fields
of Humanities, Engineering and Basic Science.

Another study was conducted by Drago to detect VARK Learn-
ing styles using online quizzers [19]. Drago detected VARK learn-
ing styles by comparing thealse in classes and online learning.
Drago obtained six findings related to the use of VARK leamning
styles in the classroom and online. One of the results of this study
states that the use of Kinaesthetic learning styles is not recom-
mended online.

This method of measuring prior knowledge uses bramstorming
methods, cognitive maps and KWL charts, This method has the dis-
advantage of the very long time to obtain the value of prior
knowledge and 1s also subjective because of face-to-face meetings.
This study uses the W-BLEU method to measure prior knowledge.

The W-BLEU method was developed initially to translate the lan-
guage [21] [22]. The W-BLEU method was onginally developed
from the BLEU method and expenenced progress towards accuracy.
Based on the W-BLEU method, the concept uses knowledge key-
words to indicate prior knowledge.

3. Research Method

The VARK Learning Style detection model in this study can be
seen in Figure 1 below. This model 1s named the Detect Model of
MDP learning style which describes the steps of the process of ob-
taining leaming stvles, namely: Measurement Prior Knowledge.
Determine Prior Knowledge, Preference Leaming Style. This MDP
process can be seen in the red block diagram below.

Learning Style

Prior Knowledge

Taxonomy Bloom

Figure 1 MDP Detection Learning Style Model

In Figure 1 above we can see that there are three basic theories
that build this model. First is Bloom's taxonomy theory. Bloom's
theory was developed in 1965 and is used for the leaming process
that focuses on the cognitive side [23]. Bloom's taxonomy has six
cognitive levels, namely Know, Understand, Apply. This study
only uses three levels of the six in Bloom's taxonomy, namely
Know, Understand and Apply. The taxonomy that Bloom used is
the taxonomy that has been revised by Alexander.

The second theory used is the Prior Knowledge Theory used by
Hailikari. This theory is used to determine the ownership of the
prior knowledge leamer afler prior knowledge is measured through
assessmeln]'here are four levels of prior knowledge according to
Hailikari, namely Knowledge of Fact, Knowledge of Meaning, In-
tegration of Knowledge and Application of Knowledge [24]. The
third theory used is the VARK Learning Style Theory. This VARK
Leaming Style Theory is a learning style model developed by Flem-
ming consisting of Visual. Audio. Read and Kinaesthetic.

Based on the above three theories, a detection model of VARK
learning style is built with a prior knowledge approach. This model
of detection approach to learning styles with prior knowledge is
more dynamic than previous detection models. This 1s because the
learning style detection process is done at the beginning of each
learning topic. This is done in order to measure the prior knowledge
possessed by the learner, which will later become a learning style
preference.

So, in its implementation, later leamers who have more
knowledge and understanding on a particular topic will find it easier,
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be motivated and quickly complete the leaming process. This is cer-
tainly different if the learner does not have prior knowledge. The
process of measuring prior knowledge uses the essay method. Ques-
tions given by the essay method will reflect the level of prior
knowledge that the learner has. In the next process the system will
read the answers of each learner using the W-BLEU method. The
W-BLEU method works by finding the match of the keyword with
the learner's answer; this keyword will have a value of 1 while the
non-keyword value 1s 0.

From the results of prior knowledge measurement it then contin-
ues by grouping prior knowledge. There are two groups, namely
declarative and procedural. Declarative is a group with knowing
what learning process. This declarative group has initial and basic
knowledge. The declarative group is divided into two, namely
Knowledge of Fact and Knowledge of Meaning. Both are charac-
terized by facts- and understanding-based learing. Facts are things
they see and mean something they understand.

Whereas the second group, namely procedural, has entered the
"knowing how" domain. This understanding enters the realm of im-
plementation of the knowledge that has been possessed. This pro-
cedural group is divided into two, namely Integration of Knowledge
and Application of Knowledge.

From the two prior knowledge groups. the prior knowledge of
the leamner will be determined. The mapping results between learn-
ing styles with prior knowledge can be seen in Table 1, which is the
basis of reference for teachers to build essay questions. This map-
ping can be used in accordance with the learning topics that will be
given. Of course, the declarative point is noted to the theoretical and
procedural portion to the implementation portion of the theory that
has been obtained from previous knowledge.

Kn::::r;lge Learning Style Descn‘pti(m
Leamers do
learning based
on experience of
interaction with
the environment
and usually only
have a basic
knowledge of the
definition but not
yet deep under-
standing.

Knowledge of

Vi
Fact isual

This learner con-
ducts lbre leamn-
ers from the
knowledge  of
fact because they
have understand-
ing and
knowledge

through listening
to  information
that is related to
the visual. Char-
acterized by
learners who are

Knowledge of

. 10
Meaning Andie

able to provide

definitions  and
understand  the
concept.

Leamers do the
learning with the

me@Bd of read-
Integration of . ing and writing.
Knowledge Read/Write Leamers at this

stage have skills

comparing sev-
cral concepts.
These learners
already have the
knowledge and
skills so as to
solve problems
and implement
solutions. This
leamer already
has a qualified
expertise.

Application of S,
Knowladge Kinaesthetic

Table 1 Mapping Prior Knowledge with Leaming Style

In the table above it can be seen that the Prior Knowledge with
Knowledge of Fact level is recommended using Visual leamning
styles. This is because visual learning style is the basic sensor that
learners have in learning. There are two basic sensors, namely see-
ing by using the eye and listening using the ear. The eve works by
looking at the visualization received by the leamer. the leamer can
gain new knowledge but has not arrived at the realm of understand-
ing the knowledge.

For level 2 Prior Knowledge, Knowledge of Meaning can be rec-
ommended with Audio learning stvles. This is consistent with the
second sensor that the learner has after the eve. namely the ear. By
hearing information the learner can complete what is seen with what
is heard. So that the learner at the Knowledge of Meaning level is
marked by a learner who has the ability to define and understand
something deeper than the previous level of Knowledge of Fact.

Whereas the third level is the Integration of Knowledge (I10K).
This IOK level can be recommended with the Read/Write leamning
style. Learners at this level already have sufficient knowledge and
understanding to be able to do mtegration. Based on the knowledge
and understanding they have, the learner has the ability to compare
one concept with another.

The last level of prior knowledge is the Application of
Knowledge (AOK). This level of AOK can be recommended with
the Kinaesthetic learning style. Kinaesthetic level 1s marked by the
learner not only having the ability of knowledge and understanding
and also integration but also having the ability to solve problems
faced. So that leamners at this level have the ability to solve prob-
lems through comprehensively comprehended knowledge and un-
derstanding.
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After mapping the prior knowledge determination is given. then
the rule base is used to give preference to the learning style. The
rulings are as follows:

Ifx1 > x2.x3.x4 : Visual

Ifx1 =x2 : Audio

Ifx1=x3: Read

Ifx1=x2,x3 : Read

If x1=x2, %3, x4 : Kinaesthetic
If x1 = x4 : Kinaesthetic

If x2 = x1, x2.x3 : Audio
If x2 < x1 : Audio

If x2 =3 : Read

If x2 = x4 : Kinaesthetic

Ifx3=x1x2x3: Read
If x3 = x4 : Kinaesthetic
If x3 <x1 : Visual

If x3 < x4 : Kinaesthetic

If x4 = x1,%2.x3 : Kinaesthetic
If x4 <x3 : Read

If x4 <x1 : Visual

If x4 < x2 : Audio

From the above rule, it is translated in Table 3 below and confir-
mation of answers is made through interviews with leamners. To test
the accuracy of the MDP leaming style detection model. we tested
it with Figure 2 below

Evaluation
Maodel

Detection
Learning Style base
‘on Prior knowledge

Detection Learning
Style Conventional
{Interview)

Result
Precision

Profile Student

Figure 2. Models testing of learning styles detection MDP

To test this MDP model, testing was carried out according to Figure
2. The testing process was by comparing the detection model with
prior knowledge with the results of interviews based on question-
naires.

4. Result and Discussion

D To confirm 1f this MDP Leaming Style detection model 15 feasi-
ble or not, testing of the MDP model is needed. The testing process
is carried out by involving grade 7 students of SMK 2 Banjarmasin
with a total of 34 leamners. The first step taken is that the leamer
will enter the e-leaming system with the address http://e-learn-
ing.darmajaya.ac.id/,

2 Pty - 8 Praary

Silahkan Pilih Mode Personalisasi Anda

Figure 3 Display Implementation of MDP Models in Moodle

After the learner has registered on the e-learning system. they will
be given a login and password. Furthermore, learners will partici-
pate in an assessment with the form of essay questions to measure
the prior knowledge they have.

Testing the VARK MDP leamning style detection model uses com-
puter network subjects with the topic of learning computer network
infrastructure. There are eight questions given which will be
mapped to four prior knowledge levels, namely KOF, KOM, 10K
and AOK.

Table 2 Measurement Results of Prior Knowledge

NIS | x1 | x2 | x3 | x4
6534 | 3 3 |2 |2
6535 | 3 3 |3 |2
6537 | 4 3 |2 |3
6541 | 5 3 |12 |2
6581 | 3 3|2 |2
6584 | 4 3 13 |2
6585 | 4 3 13 |2
6598 | 4 3 (3 |2
6625 | 3 3 |2 |2
6626 | 2 3 |2 |2
6618 | 3 3 12 |1
6552 | 4 3 |3 |3
6560 | 3 3 |12 |4
6570 | 3 3 (4 |3
6588 | 3 3 12 |4
6589 | 4 3 |12 |2
6593 | 2 2 2 |1
6594 | 3 3 |3 |3
6597 | 3 4 (2 |3
6630 | 3 3 (3 |3
6632 | 4 3 12 |4
6553 | 4 3 12 |3
6606 | 4 3 |3 |3
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6604 | 4 3 12 (2
6582 |3 |3 |3 |2
6622 | 2 4 3 ]2
6559 | 3 3 1 |2
6624 | 1 3 13 |2
6620 | 3 2 |3 |3
6612 | 4 3 12 (3
6615 | 3 3 (3 |4
6619 | 4 3 12 (3

From Table 2 above it can be seen that there are x1, X2, x3 and x4.
x1 is the value for KOF, while x2 1s the value for KOM, x3 is the
value for [OK and x4 is the value for AOK.

From the results of Table 2, the next step is to use rule base to de-
termine the preference of the learing style of the learner. Table 3
below is the result of using the rule base by using the results of the
reduction in Table 2.

Table 3 Results of the rule base research

Result

Propose

NIS Model Wawancara

Audio

Audio

6585 | Visual Visual
6598 | Visual Visual
6625 | Audio Audio

Audio Audio

6552

6593 | Read Read

6594 | Kinaesthetic Kinaesthetic
6597

6630 | Kinaesthetic Kinaesthetic
6632 | Kinaesthetic Kinaesthetic
6553 | Visual Visual

6606 | Visual Visual

6604 | Visual Visual

6582 | Read Read

6622

6559 | Audio Audio

6624 | Read Read

6620 | Visual Visual

6612 | Visual Visual

6615 | Kinaesthetic Kinaesthetic
6619 | Visual Visual

From the table above it can be seen that in the results of testing of
VARK learning style detection from 34 leamers there are 12 that
are not appropriate. To calculate the accuracy value of this study,
the equation 1s used

MDP

———— * participant
Wawancara p p

Accurate = Z (LS

From the equation, the results are obtamed (34-12) / 34 = 64%.
5. Conclusion

The detection model of VARK MDP learning style uses a prior
knowledge approach to detect learning styles. The results of this
study are better than the previous model which conducted learmning
style detection with a literature base approach and data driven to
detect VARK learning styles.

The advantage of the MDP detection model is that it is more dy-
namic because the detection process is carried out per learning topic.
This aims to ensure that the learner has prior knowledge of their
topic, because the influence of initial knowledge has an impact on
learning styles.

In the future, it is expected that ﬂa:lelectiun model can provide
teaching material recommendations that are in accordance with the
leamning style that has been detected in this MDP model.
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