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Abstract: This study was conducted to determine learning style and mathematics achievement among High
Performance School (HPS) students. 362 form four students were selected to be the respondents of the study.
Using survey method, a set of questionnaire which has two parts of A and B. Part A is designed for
demographic factors on respondent’s profile and part B is the Index of Learning Style (ILS) which has 44 items.
The ILS has four dimensions that include active and reflective, concrete and intuitive, visual and verbal as well
as Sequential and global. While the achievement test was based on the respondents’ final year examination
grade. The collected data was being processed by SPPS version 20.0 which has shown that the value of
Cronbach Apha for the pilot study was 0.895 for ILS.The data were analyzed using descriptive statistics and
inferential statistics including t-test and Pearson correlation. The findings revealed that most students tend
balance learning style among active, concrete, visua, Sequential and gobal. Furthermore, there is a significance
difference between learning style of visual, verbal, Sequential and global based on gender.In addition, there
exist a relationship between active and reflective learning style and mathematics achievement.
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INTRODUCTION through observing the treatment of manifest. [4] refers

A student learning style is different from one style to understand and remember new information or skills [3].
another according to inclination of students respectively. Therefore, learning style is a consistent behavior which
Different learning styles arise from the nature of the may reflect underlying matters of learning. 
difference between the individual and the unique values
??appearing in the students in acquiring knowledge. There are various opinions about the concept of
Therefore, the teacher should be served with a variety of learning styles among researchers and their study with
teaching methods, depending on the state student. variety of approaches such as Dunn and Dunn, Kolb,
Through learning styles, teachers have the opportunity to Felder and Silverman, Slavin and Honey and Mumford.
identify the strengths and weaknesses of each student Each providing a different focus on the aspects under
[1]. All educators should have a professional knowledge study and can be seen from the models of learning styles
of the psychology student who refers to the way students presented.
learn, which is associated with learning styles, interests
and abilities, attitudes and beliefs and learning problems Problem Statement: Students' learning style is an
faced [2]. important element that can affect a student's ability to

[3] stated learning style refers to a person's style or achieve something better [5]. Each student has different
way of learning and it also can be attributed to the way a learning style that process the information [6]. Although
student learns to understand a lesson that he has nearly all students in HPS have the same academic
learnt.The student's learning style can be identified potential,    but     their     learning     style    may    not   be

learning styles as a way of concentrating the individual to
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identical. The learning styles have be matched to the
subjects, methods and learning materials. Thus, learning
styles as a method of educating students should be aware
of the SBT [7].

Each individual has their own learning style. Some
students like to be guided, the rest may prefer to study in
group and some can perform better if they are given the
chance to be freely involve in their learning activities.
Some students get actively involve, being observant and
listening to the music while learning [3]. These are related
to students learning style which has to be identified by
teachers in ensuring the teaching and learning process
can be implemented effectively to achieve the objective.
Without being aware of these learning style, students
tend to be left behind of what they learn [5]. 

The effectiveness of teaching and learning process is
dependable on teachers’ interaction with students as well
as communication among students and how these
students communicate with their learning material.
Teachers play a vital role in teaching which requires in
depth understanding of learning process and students
characteristics which differ in development stages [8].
However, conflicts do occur in teaching and learning are
related to the difference of learning style among teachers
and students. Teachers tend to teach according to their
learning style with assumption that all students have the
same learning style as they are [9]. This is contradicted
with [10] who stated that students prefer to learn based
on their own learning style.Therefore, teaching style and
learning style should be matched in order to yield a high
quality of learning [11].

Research Objective: The purpose of the study was to
determine students’ learning style and mathematics
achievement among boarding school students of HPS.
Specifically the research obejectives are as follows:

To determine the type of students learning style
among HPS students.
To determine the difference of learning style based
on gender.
To identify the relationship between type of learning
style and mathematics achievement.

Research Methodology: This study was carried out using
a questionnaire survey method as a measuring instrument
in data collection. Number of population of this study is
5076 people of all form four students in HPS for SBP
category that consists of 30 schools. The choice of form
four  students  in  the  study  population  was   based   on

Table 1: Respondents’ Profile

No. School Frequency

1 SMS Tengku Muhammad Faris Petra 159
2 SBP Integrasi Tun Abdul Razak 103
3 SM Sains Tengku Abdullah 100

Total 362

(Source: schools’ record)

Table 2 The detail of Research Instrument 

Content Dimension Frequency

Part A Demographic factors 3
Part B Learning style

Active and Reflective 11
Concrete and Intiuitive 11
Visual or Verbal 11
Sequential or Global 11

Total 47

the justification that this group of students had been in
the school for several years and has matured and can
respond well [12]. This study involves a total of 362
people (203 males and 159 females). Table 1 shows the
distribution of the samples.

Research Instrument: The instrument used in this study
is a set of questionnaire consisting of two parts, Part A
and Part B. Part A contains questions related to
respondents' personal information and Part B consists of
ILS questionnaire. The detail of the questionnaire can be
summarized as in Table 2.

Part B with 44 items of ILS which has four
dimensions of processing, perception, input and
understanding. This ILS is adapted based on a study by
[13] which has been used to determine the students’
learning style. The first version if ILS has 28 items was
administered to 100 students in order to test the validity
of the instrument. Some of the items with low coefficient
were removed and new items were used to replaced these
items. Hence, there were 44 items were accepted to be in
new version of ILS [14]. Each dimension contains
subscales of processing (active and reflective), perception
(concrete and intuitive), input (visual and verbal) and
understanding (structured and globally) [13] and [15].

Each dimension of learning styles is measured by
eleven items. The instrument used a forced choice format
(forced choice or selected responds) which has two
options of ‘a’ and ‘b’. The first option refers to the first
category and the second options refers to the dimension
of the second category. Table 3 shows the number of
items of the ILS dimension.
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Table 3: Number of items for ILS Dimension Table 4: Frequency and percentage of respondents based on their learning

Dimension Item Total

Active and Reflective 1, 5, 9, 13, 17, 21, 25, 29, 33, 37, 41 11
Concrete and Intuitive 2, 6, 10, 14, 18, 22, 26, 30, 34, 38, 42 11 High active 23 6.4
Visual and Verbal 3, 7, 11, 15, 19, 23, 27, 31, 35, 39, 43 11 Moderate active 192 53.0
Tersusun and global 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44 11 Balanced active and reflective 95 26.2
Jumlah 44 Moderate reflective 51 14.1

(Source: [13], [15])

To determine the dimensions, the respondents’
answers  were  processed  separately  for  each  of the
four sub-scales. In each sub-scale, high number of
answers represents the respondents’ learning style
dimension. Having active and, reflective subscale as the
example, if there are more choices of ‘a’ than ‘b’, then the
respondent is considered to have active learning style.
Therefore, the respondents have four choices of
dimensions.

The difference in score for each respondent is
counted to determine their characteristic of the learning
style dimension. The calculation in obtaining the score
based on [13] and [15] is as follows;

If  the  score  obtained  is  1  or  3,  the  individual is
said  to  have  a  balanced  learning  style.  For
example, a score of '1a 'obtained in active and
reflective category index shows a rather vague as to
be under active learning dimension, but basically the
person is someone who has a balance in that
dimension. Such learning style is balanced in the
learning process because the individual is able to
receive other learning patterns easily and without
problems.
If the score obtained was 5 or 7, the individual is said
to have a moderate learning style in the dimension.
For example, individuals with a score '5 b 'in concrete
and intuitive dimension is the one who has mild
learning styles in an intuitive learning style. This
individual had no problems to adapt to any learning
style.
If the score obtained was 9 or 11, the individual is
said to have a strong learning style in that
dimension. For example, a score '9a 'in visual and
verbal is a person who has a high learning styles in
visual learning style. This individual will have a
problem if the teaching style is not consistent with
his learning style. Tendency towards a particular
learning style will cause difficulty in accepting the
teaching style that is not accordance with their
learning style preferences.

style of active and reflective

Learning Style Frequency (N) Percentage (%)

High reflective 1 0.3

Total 362 100.0

Pilot Study: A pilot study was conducted to 40 students
of form four from a boarding school of HPS in order to
determine the reliability of the ILS. The Cronbach alpha
value was found to be 0.895 which indicates that the ILS
has high reliability.

Findings: Mathematics achievement in the study were
divided into five categories according to the grades
obtained by the respondents in Year-End examinations.
From a total of 362 respondents, 206 students obtained
excellent results category level, 62 of the high honors,
honors 44 people, 31 people passed and 19 failed. This
shows that 56.9% of respondents obtained excellent
results category level, 17.1% high honors, honors 12.2%,
8.6% and 5.2% failed to pass.

Analysis of Students Learning Style: Active and
Reflective: The percentage and frequency results of this
study showed that 23 students (6.4%) had a high active
learning style, 192 students (53.0%) had moderate active
learning style, 95 students (26.2%) had active and
reflective learning style balanced, 51 students (14.1%) had
moderate reflective learning style and only one student
(0.3%) had a high reflective learning style. This shows
that there is high number of students who practice a
moderate active learning style. Meanwhile, many students
practice active learning style versus reflective learning
style. Table 4 shows the frequency and percentage
distribution of respondents according to active and
reflective learning style.

Concrete and Intuitive: The frequency and percentage
analysis shows that there were 18 students (5%) have
high concrete learning style, 148 students (40.9%) have
moderate concrete learning style, 104 students (28.7%)
have a balanced of concrete and intuitive learning styles,
85 students (23.5%) have a moderate intuitive learning
style and 7 students (1.9%) have high intuitive learning
style. This shows that most students practice concrete
learning   styles in   their   learning.   Meanwhile,   many
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Table 5: Frequency and percentage of respondents based on their learning

style of concrete and intuitive

Learning Style Frequency (N) Percentage (%)

High concrete 18 5.0

Moderate concrete 148 40.9

Balanced concrete and intuitive 104 28.7

Moderate intuitive 85 23.5

High intuitive 7 1.9

Total 362 100.0

Table 6: Frequency and percentage of respondents based on their learning

style of visual and verbal

Learning Style Frequency (N) Percentage (%)

High visual 97 26.8

Moderate visual 186 51.4

Balanced visual and verbal 55 15.2

Moderate verbal 23 6.4

High verbal 1 0.3

Total 362 100.0

Table 7: Frequency and percentage of respondents based on their learning

style of sequential and global

Learning Style Frequency (N) Percentage (%)

High sequential 10 2.8

Moderate sequential 128 35.4

Balanced sequential and global 153 42.3

Moderate global 68 18.8

High global 3 0.8

Total 362 100.0

students practice the concrete learning styles than
intuitive learning style. Table 5 shows the frequency and
percentage of the respondents according to the concrete
and intuitive learning styles.

Visual  and  Verbal:  The percentage and frequency
results  of  this  study  showed  that there were 97
students (26.8%) had a high visual learning style, 186
students (51.4%) had moderate visual learning style, 55
students (15.2%) had visual and verbal learning styles
balanced, 23 students (6.4%) had mild verbal learning
style and only one student (0.3%) had a high verbal
learning style. This shows that the largest number of
students is found to practice simple visual learning styles
in their learning. Meanwhile, many students practice the
visual learning style than verbal learning style. Table 6
shows the frequency and percentage distribution of
respondents according to visual and verbal learning
styles.

Sequential and Global: The percentage and frequency
analysis results of this study showed that 10 students
(2.8%) had a high structured learning style, 128 students
(35.4%) had moderate structured learning style, 153
students (42.3%) had a structured and global learning
style balanced, 68 students (18.8%) had moderate global
learning styles and 3 students (0.8%) had a high global
learning style. This shows a high number of students
practice learning styles of sequential and global.
Meanwhile, more students will practice structured
learning style than global learning style. Table 7 shows
the frequency and percentage of respondents by
structured and global learning style.

The Difference of Learning Style Based on Gender: the
Difference of Active and Reflective Learning Style Based
on Gender: Based on the t-test analysis, t= -0.16 and p=
0.87 which indicates that the null hypothesis cannot be
rejected at  = 0.05. This means that there is no significant
difference in the mean active and reflective learning styles
based on gender. A summary of the results of this
analysis are shown in Table 8.

Table 8: The mean difference of active and reflective learning style based on gender 

Variable Gender N Mean s t p

Active and reflective Male 203 2.48 0.79 -0.16 0.87

Female 159 2.49 0.86

*Level of significance at p < 0.05

Table 9: The mean difference of concrete and intuitive learning style based on gender

Variable Gender N Mean s t p

Concrete and intuitive Male 203 2.82 0.92 1.33 0.19

Female 159 2.69 0.94

*Level of significance at p < 0.05



World Appl. Sci. J., 28 (3): 392-399, 2013

396

Table 10: The mean difference of visual and verbal learning style based on gender 

Variable Gender N Mean s t p

Visual dan verbal Male 203 1.94 0.79 -2.15* 0.03
Female 159 2.13 0.88

*Level of significance at p < 0.05

Table 11: The mean difference of sequential and global learning style based on gender

Variable Gender N Mean s t p

Sequential and global Male 203 2.71 0.77 -2.32* 0.02
Female 159 2.91 0.83

*Level of significance at p < 0.05

Table 12: The relationship between active and reflective learning style and mathematics achievement 

Variable r r p2

Active and reflective
Mathematics achievement 0.12* 0.0144 0.03

*Level of significance at p < 0.05

Table 13: The relationship between concrete and intuitive learning style and mathematics achievement

Variable r r p2

Concrete and Intituitive
Mathematics achievement 0.08 0.0064 0.14

*Level of significance at p < 0.05

The  Difference  of  Concrete  and  Intuitive Learning The Relationship Between Learning Style and
Style  Based  on  Gender:  Based  on  the  t-test  analysis, Mathematics Achievement: the Relationship Between
t= 1.33 and p= 0.19 which indicates that the null Active and Reflective Learning Style and Mathematics
hypothesis cannot  be  rejected   =  0.05.  This  means Achievement: Based on correlation test, it is found that
that  there  is  no  significant  difference  in the mean r=0.12 and p=0.03. This indicate that the null hypothesis
concrete  and  intuitive  learning styles based on gender. is rejected at  = 0.05. It shows that the relationship
A summary of the results of this analysis are shown in between active learning style and mathematics
Table 9. achievement is very weak. Although the relationship is

The   Difference   of   Visual   and   Verbal  Learning value as shown in Table 12.
Style   Based on   Gender:   Based   on   the  t-test
analysis,  t=  -2.15  and  p=   0.03   which   indicates  that The Relationship Between Concrete and Intuitive
the null hypothesis can be rejected at  = 0.05. This Learning Style and Mathematics Achievement: Based on
means that there is a significant difference in the mean correlation test, it is found that r=0.08 and p=0.14. This
visual and   verbal   learning   styles  based  on  gender. indicate that the null hypothesis cannot be rejected at
A summary of the results of this analysis are shown in = 0.05. It shows that the relationship between concrete
Table 10. and intuitive learning style and mathematics achievement

The  Difference  of  Sequential  and  Global  Learning
Style  Based  on  Gender:  Based  on  the  t-test  analysis, The Relationship Between Visual and Verbal Learning
t= -2.32 and p= 0.02 which indicates that the null Style and Mathematics Achievement: Based on
hypothesis  can  be  rejected  at   =  0.05.  This  means correlation test, it is found that r=0.07 and p=0.14. This
that there is a significant difference in the mean indicate that the null hypothesis cannot be rejected at
sequential  and  global learning styles based on gender. = 0.05. It shows that the relationship between concrete
A summary of the results of this analysis are shown in and intuitive learning style and mathematics achievement
Table 11. is very weak. The analysis is shown in Table 14.

significant but it can be ommited due to low correlation

is very weak. The analysis is shown in Table 13.
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Table 14: The relationship between visual and verbal learning style and mathematics achievement

Variable r r p2

Visual dan verbal

Mathematics achievement 0.07 0.0049 0.16

*Level of significance at p < 0.05

Table 15: The relationship between sequential and glbal learning style and mathematics achievement

Variable r r p2

Sequential and global

Mathematics achievement -0.01 0.0001 0.86

*Level of significance at p < 0.05

The Relationship Between Sequential and Global Meanwhile, based on sequential and global learning
Learning Style and Mathematics Achievement: Based on style, the finding shows that these students prefer to
correlation test, it is found that r=-0.01 and p=0.86. This practice a balanced of sequential and global learning
indicate that the null hypothesis cannot be rejected at style. By using these learning styles, the students are able
= 0.05. It shows that the relationship between sequential to understand their learning through systematic and
and global learning style and mathematics achievement is logical step by step approach. The global learning style
very weak. The analysis is shown in Table 15 students like to learn through holisctic approach and

Discussion: The Learning Style among HPS students: style would lead students to understand learning easily
Based on the analysis, these students mostly practice [13] and [15]. This finding is also consistent what has
visual learning style as compared with other learning been studied by [16], [19], [20] and [18].
style. This finding is consistent with [16], [17] dan [18]
who found that visual learning style has the highest score The Difference of Learning Style Based on Gender: The
among their respondents. This study shows that most finding shows that there is a significant difference
students tend to practice more visual learning style than between the dimensions of visual and verbal as well as
verbal learning style.This shows that the students prefer sequential global based on gender. However, there is no
to memorize what they see using diagrams, drawings, significant difference between the dimensions of active
photographs, flow charts, tables, movies or teaching and reflective as well as concrete and intuitive based on
materials. These students opt to visualize during their gender.The previous study has shown that students tend
learning process and they do not like to listen what is to practice visual learning style than verbal.In addition,
delivered verbally in class. This finding is supported by students prefer to use sequential learning style than
what has been done by [16], [19], [20] and [18]. global learning style based on gender. The female

This study provides the information that most students tend to have combination of visual and
students practice active learning style as compared to sequential learning style as compared to male students
reflective learning style. Knowing this learning style, [21]. The female students tend to use materials like
these group of students understand better through diagram, charts, notes and book when they learn. They
discussion and applying what they learn and able to have the skill in reading and memorizing facts.This is
explain what they learn to their classmates. This is also supported by the study that has been done by [14].
consistent with the findings by [16], [19], [20] and [18] Despite the consistent finding, [17] finds no difference in
who agreed that students tend to actively involve in all learning style dimensions based on gender.
learning rather than doing reflective practice.

Next, the students in this study also tend to use The Relationship Between Learning Style and
concrete learning style than intuitive learning style. This Mathematics Achievement: All the relationships between
suggests that the students prefer facts and figures which all the dimensions of learning style and mathematics in
can be applied in real life. Hands-on activity is more this study has shown a weak relationship which can be
suitable to be used as teaching approach for this group of neglected due to low correlation value [22]. This finding
students [13] and [15]. is  similar  to  what  has  been  done  by  [17]  and  [16].

possess systematic thinking. Having balanced learning
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They have found no relationship between all the 7. Ab. Rahim Selamat, Kamarolzaman Hj. Mohd. Jidi,
dimensions of learning style and mathematics
achievement.However, [14] states that there is a
significant relationship between all the dimensions of
learning style and mathematics achievement at a very low
level. [23] refers learning style as strategy and technique
that favor by students during learning process. Although
each indvidual has their own learning style, they may
prefer learning in a different way of doing it. If the
students have the same level of understanding with
different learning style then this will lead to obtaining
different achievement.

CONCLUSION

This study has been conducted at boarding schools
of high performance schools. However, the finding of this
study has given insight on the HPS students’ learning
style. In conclusion, most students of HPS tend to have
visual learning style.There is a significance difference in
visual, verbal, sequential and global learning style based
on gender. The relationship between learning style
mathematics achievemen are found to be weak.
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