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Abstract—Guided by the theory of learning styles, this study is
based on the development of a multimedia learning application for
students with mastery learning style. The learning material was
developed by applying a graduated difficulty learning strategy.
Algebra was chosen as the learning topic for this application. The
effectiveness of this application in helping students learn is measured
by giving a pre- and post-test. The result shows that students who
learn using the learning material that matches their preferred learning
style perform better than the students with a non-personalized
learning material.
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I. INTRODUCTION

EARNING is facilitated and attainable when the teaching

strategy is in accordance to students preferred learning
style [1]-[4]. Studies have proven that by facilitating students
with appropriate learning materials, their learning will
significantly be improved [5]—[7]. Therefore, it is important to
know the learning style preferences of each student when
developing the learning strategy to enhance student’s
achievement.

The theory of learning style is influence by figures such as
Carl Jung, Jean Piaget and John Dewey [8]. Carl Jung in 1921
described eight different personality types that can be
concluded into four main categories: feeling, thinking,
sensation and intuition [9]. Working from Jung’s work and
personality type, Kathleen Briggs and Isabel Myers expanded
Jung’s model into Myers-Briggs Type Indicator (MBTI) [10].
Since then, the personality type model has been adopted into
more practical and classroom oriented model of learning styles
by researchers. [11] in particular have developed The Math
Learning Style Inventory (MLSI) for Mathematics learning.

The MLSI categorized the learning style into four: Mastery,
Understanding, Self-Expressive and Interpersonal. The
mastery learner like learning material consists of step-by-step
instructions and procedures. The Understanding learners like
to learn by looking for pattern and reasons why the
mathematic works. The Self-Expressive mathematic learners
like to solve problems creatively by visualizing and exploring
alternatives. The Interpersonal learners like questions and
learning materials that linked to real life problems. [12]
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believes that even though there is no person that is a perfect
representative of a single style, people tend to have preference
to specific learning styles. This paper reports a small part of a
larger ongoing study and focuses on only one learning style,
the Mastery Learning Style. Thus the objective of this study
was to determine whether there was a difference in the
achievement of mastery students who were presented with the
mastery learning material and mastery math student who were
not presented with the mastery learning material. There were
three phases in this study. The first phase was administering a
pre-test to the students followed by the MLSI to determine
their learning style preference. The second phase was the first
treatment followed by the post test and last, the second
treatment preceding the post-test questions. Two intact classes
of semester one engineering students who had enrolled in one
of the Malaysian Polytechnic were the respondent for this
study.

II. LITERATURE REVIEW

Lecturers normally do not have sufficient time to guide
students individually through every subject in a course
especially mathematics which has been considered as one of
the toughest yet fundamental subject for engineering students
[13]. The concept of learning style is a relevant pedagogy
concept as the number students in a class increases and is
more diverse [14]. Teachers need to acknowledge the fact that
individuals have diverse approaches to their thinking and
doing mathematics [15]. Mathematics is a highly personalized
activity requiring flexibility, and capacity for play and
improvisation.

A personalized tutoring can particularly enhance interest
and motivation in the teaching and learning process [16].
There cannot be the same learning for all students because
each student has a different learning style [17]. Reference [12]
has listed six types of learning strategy that is suitable for
students with mastery learning style. The strategies are
Convergence Mastery, Vocabulary Knowledge Rating,
Procedural, Mental Math Strings, Graduated Difficulty and
New American Lecture. All these strategies are based on a
decade of study of mathematics learning in schools throughout
United States of America. For this specific research,
Graduated Difficulty strategy was chosen as the suitable
strategy to develop the learning material since it offers tasks of
various degrees of difficulty for the mastery learning style
student.

Whenever in a mathematic classroom, students will usually
function at different levels of proficiency and comprehension
[18]. Since every individual is unique and the preliminary

3909



International Journal of Business, Human and Social Sciences
ISSN: 2517-9411
Vol:8, No:12, 2014

knowledge are not at the same level, some students may fail to
answer beginner level questions, while some may excel when
given the same questions. This means that there will be some
students who will be bored in class when given questions or
concept that they have already mastered. In the graduated
difficulty strategy, students have options to choose their level
of understanding in the specific topic [12]. Options are based
on a sequential analysis of the subject to be learned and the
degree of difficulty of tasks to be performed. Students are
responsible for assessing their own abilities and for choosing
the task and level of performance they consider best suited to
them.

Algebra is a branch of Mathematics that deals with
symbolizing and generalizing numerical relationship [19].
There are basically two fundamental concept of algebra:
variables and equations. Therefore, some students would find
it difficult to accept the concept of algebra when first
introduced to it. The failure to understand the basic concept of
Algebra has led to further failure when these students
encounter more challenging problems. As for Malaysian
polytechnic students, they need to understand and pass the
subject before completing the three years of diploma studies in
the engineering field [20].

Multimedia has a good track in helping mathematic students
learn well. Applications such as e-WayCOOL [21],
UZWEBMAT [22], CDiCL [23] and iMLc 2.0 [24] have been
proven to help students from primary schools to higher
education in learning mathematics.

III. SYSTEM ARCHITECTURE AND DESIGN

The multimedia application is divided into four main
sections as illustrated in Fig. 1.

Math

Learning Mastery

Learning
Material

Pre-test Post-test

Style
Inventory

Fig. 1 The sections in the multimedia application

A.Pre-Test

The main section was the pre-test. For the pre-test, 10 sets
of algebraic fraction questions were given to the students.
They have to choose the correct answers from four options
given in a limited time. All the questions required them to
simplify algebraic fractions. These questions range from
simple monomial fractions to polynomial fractions with
multiple parentheses. Fig. 2 shows one of the questions in the
pre-test section.

Question 2 of 10

Simplify the fraction

7
49x3y3

Fig 2 Pre-test question

B. Math Learning Style Inventory

The respondents have to complete a set of MLSI with
questions like Fig. 3 in order to know their learning
preference. The inventory has been translated into Malay
Language because most of them have difficulty to understand
long instructions and words in English. On the contrary, the
pre-test and the learning materials are in English language
because the questions and materials are taken out from their
official mathematics module. Adding to that, most of the terms
in the test questions and learning style are terms that they have
got used to in ordinary classrooms.

d ya, p Gurumatematikyang ideal sepatutnya E
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berkongsiIdea dan bekerjasama denganrakan  [] Ay (R R
sakelas. miember cabaran untuk berfikir sendir El
- Tugasanmatematik yang bagus adalah yang -
mahkamah, di mana saya bolsh terang dan [a] TR
partahan hujah saya i [a]
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# ba bend. [e] latihan mengenai apa yang telah diketahui ]
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p-mmnn dengan pensyarah dan [o] membuktikan sesuatu
rakan-rakan
e adakepelbagaian yang menarik yang EI
sebelum beraksi dalam sukan, o] menpdianmgasan i menarik

B

Fig. 3 The MLSI

C.Mastery Learning Material

The Mastery Learning Material (MLM) consists of six main
sections that have been illustrated as six library books that
have been placed on the shelf in the application (see Fig. 4).
There are three levels of difficulty for learning the algebraic
fraction: beginner, intermediate and expert. In each level, one
learning material and one self-assessment are given. By
applying the Graduated Difficulty strategy, the mastery
learning style students are free to choose any books to learn
the topic based on their level of understanding. In this section,
students with Mastery learning style were also given the
Randomized Learning Material (RLM) that are not matched to
their preferred learning style. The RLM is the learning
materials that are developed to facilitate students with
Understanding, Self-Expressive and Interpersonal learning
styles.
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Fig. 4 The MLM section
D.Post-Test

The last section is when their understanding is measured.
After completing the learning material and self-assessment,
the students have to answer a set of post-test questions. This
post-test as in Fig. 5 has the same level of difficulty with the
pre-test. The difference between pre-test and post-test are used
to measure the understanding of the material presented to
them.

Question 3 of 10

Simplify the fraction
56a%b’c®
5a’b3c?

Fig. 5 The post-test

IV. RESULT

In order to answer the research question, two classes of
semester one engineering student from one of the Malaysian
Polytechnics were chosen as samples. The total number of
students for these two classes is 78 students. They are given
the Multimedia application in two computer lab sessions. The
result shows that 30 students from these two classes preferred
Mastery learning style as their learning style preference.

Repeated measures were conducted on the thirty Mastery
learning style students whereby they were given the MLM
material first, then tested followed by the RLM material and
once again tested at the end of the treatment. From the 30
students, 47% or 14 of them that have been giving the MLM
showed an increase in the result from pre-test to post-test.
Thirty-three percent or 10 of them showed an increase in the
achievement test when learning from randomized materials.
The remaining 20 percent or 6 of them show no differences in
the test. The students that were given the learning material
matched to their learning style had an average mean result of

51 which is higher than the result from the pre-test which is 44
and with the randomized learning material, M=50. Figs. 6 and
7 show the comparison of result between MLM and RLM.

No change 6
Result Increase with RLM 10

Result Increase with MLM 14

o
wv

10 15

Fig 6 Students’ Result
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Fig. 7 One to one Students’ Result

V.DISCUSSION

This study shows that students that were presented with the
MLM obtained better results in the post-test rather than the
RLM. Nevertheless, further research must be done on this
topic to give more insight and to get better results. It is hoped
that the result from this study can be a starting point for
researchers, especially for the Polytechnics in Malaysia to do
more study in the area of learning styles in order to improve
students’ performance.

3911



[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]
[19]

[20]

[21]

[22]

[23]

[24]

International Journal of Business, Human and Social Sciences
ISSN: 2517-9411
Vol:8, No:12, 2014

REFERENCES

F. a. Dorga, L. V. Lima, M. a. Fernandes, and C. R. Lopes, “Comparing
strategies for modeling students learning styles through reinforcement
learning in adaptive and intelligent educational systems: An
experimental analysis,” Expert Syst. Appl., vol. 40, no. 6, pp. 2092—
2101, May 2013.

M. Graff, P. Mayer, and M. Lebens, “Evaluating a web based intelligent
tutoring system for mathematics at German lower secondary schools,”
Educ. Inf. Technol., vol. 13, no. 3, pp. 221-230, Jul. 2008.

J. G. Glonek, “Learning Styles: Theories and Pedagogical Strategies,”
United States Military Academy,, 2013.

S. Cassidy, “Learning Styles: An overview of theories, models, and
measures,” Educ. Psychol., vol. 24, no. 4, pp. 419-444, Aug. 2004.

A. Klasnja-Mili¢evi¢, B. Vesin, M. Ivanovi¢, and Z. Budimac, “E-
Learning personalization based on hybrid recommendation strategy and
learning style identification,” Comput. Educ., vol. 56, no. 3, pp. 885—
899, Apr. 2011.

C. Tulbure, “Learning styles, teaching strategies and academic
achievement in higher education: A cross-sectional investigation,”
Procedia - Soc. Behav. Sci., vol. 33, pp. 398-402, Jan. 2012.

R. S. Vaishnav, “Learning Style and Academic Achievement of
Secondary School Students,” Voice Res., vol. 1, no. 4, pp. 1-4, 2013.

F. Coffield, D. Moseley, E. Hall, and K. Ecclestone, “Learning styles
and pedagogy in post-16 learning,” London, 2004.

T. Sandhu and S. Kapoor, “Implications of Personality Types For
Emotional Regulation,” Voice Res., vol. 1, no. 4, pp. 34-39, 2013.

C. J. Beuke and D. G. Freeman, “Reliability and Validity of the Myers-
Briggs Type Indicator ® Form M when Translated into Traditional and
Simplified Chinese Characters,” in Psychological Type and Culture—
East & West: A Multicultural Research Conference, 2006.

H. Silver, E. Thomas, and M. Perini, Math learning style inventory. Ho-
Ho-Kus,NJ: Thoughtful Education Press, 2003.

E. J. Thomas, J. R. Brunstings, and P. L. Warrick, Styles and Strategies
for Teaching High School Mathematics:21 Techniques for
differentiating Instruction and Assessment, 1st ed. California: Corwin,
2010, p. 209.

N. M. Tawil, 1. Shaari, a. Zaharim, H. Othman, and N. a. Ismail,
“Implementing Internet Source as Tools in Teaching and Learning
Engineering Mathematics,” Procedia - Soc. Behav. Sci., vol. 102, no.
Ifee 2012, pp. 122-127, Nov. 2013.

F. Romanelli, E. Bird, and M. Ryan, “Learning styles: a review of
theory, application, and best practices.,” Am. J. Pharm. Educ., vol. 73,
no. 1, p. 9, Feb. 2009.

Q. Zhang and M. Stephens, “Personalized Education and the Teaching
and Learning of Mathematics: an Australian perspective,” vol. 6, no. 2,
pp. 48-57,2013.

E. T. Bates and L. R. Wiest, “Impact of Personalization of Mathematical
Word Problems on Student Performance,” Math. Educ., vol. 14, no. 2,
pp. 17-26, 2004.

N. Sirmaci, “The relationship between the attitudes towards mathematics
and learning styles,” Procedia - Soc. Behav. Sci., vol. 9, pp. 644-648,
Jan. 2010.

R. Strong, H. Silver, M. Perini, and G. Tuculescu, “Boredom and Its
Opposite,” Educ. Leadersh., vol. 61, no. 1, pp. 24-29, 2003.

A. 1. Usman, “Analysis Of Algebraic Errors in Applied Calculus
Problem Solving,” 12th Int. Congr. Math. Educ., 2012.

N. Azlina, M. Mona, M. Nur, E. Fairuz, and Z. Apandi, “Development
of Multimedia Application for Learning Algebra,” J. Educ. Pract., vol. 5,
no. 5, pp. 156-159, 2014.

A. Jasni and J. Zulikha, “Utilising Wayang Kulit for Deep-Learning in
Mathematics,” vol. II, no. Level 1, pp. 1-6, 2013.

0. Ozyurt, H. Ozyurt, and A. Baki, “Design and development of an
innovative individualized adaptive and intelligent e-learning system for
teaching—learning of probability unit: Details of UZWEBMAT,” Expert
Syst. Appl., vol. 40, no. 8, pp. 2914-2940, Jun. 2013.

S. Khalid, M. Alias, W. Razally, and Z. Suradi, “The influence of
multimedia supported courseware with collaborative learning in
algebraic fractions and problem solving skills among Pre-University
students,” iJET Int. J. Emerg. Technol. Learn., pp. 1-4, 2007.

J. 1. Vol, S. Z. Ahmad, N. A. Ahmad, A. F. Rosmani, M. H. Ismail, H.
Mazlan, and H. M. Ekhsan, “Interactive Mathematical Learning
Courseware 2 . 0 Using Mental Arithmetic for Preschool Children,” J.
Intelek, vol. 8, pp. 1-5, 2014.

Nur Azlina Mohamed Mokmin (August 2013 - present) is currently a PhD
candidate at the Centre for Instructional Technology and Multimedia,
Universiti Sains Malaysia.

She has taught Mathematics and Computer Application at one of the
Polytechnic in Malayisa for 7 years. Her interests are in the area Mathematics
and Computer Science.

Mona Masood is an Associate Professor at the Centre for Instructional
Technology Multimedia, Universiti Sains Malaysia. She has been with the
university for the past 14 years and is the Deputy Director for Academic,
Research and Innovation since 2010.

Her research interest lies in Human Computer Interaction, Visual
Communication and Eye Tracking.

3912



