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ABSTRACT

This study was to investigate the use of HOTS-based module approach
on the performance of primary school pupils. This module was devel-
oped systematically using ADDIE model with adaptation on Cognitive
Apprenticeship Model (CAM) as the framework to enhance Higher Or-
der Thinking Skills (HOTS) among year five pupils. For the purpose
of the study, a quasi-experimental, nonrandomized control group, pre-
test-post-test and post delayed-test design was conducted on two intact
groups. This study was conducted in two national schools located in the
rural area, in one of the states in Malaysia. Two primary schools were
selected to get a better view on the effects of using HOTS-based module
in teaching and learning mathematics. Sample in schooll was a total of
76 pupils (38 pupils in the treatment group and 38 pupils in the control
group), while for school2, 51 pupils (28 pupils in the treatment group and
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23 pupils in the control group) participated in this study. The instrument
used in this study was the twelve items problem solving test on the topic
of Measurement and Geometry developed by the researcher. Reliability
of the tests were .78 for pre-test, .79 for post-test and .71 for post delayed-
test. The analysis of covariate (ANCOVA) indicated that no significant
difference in the post test and post delayed test for both schools. This
study showed that HOTS in mathematics is still new in Malaysia, even
though module approach was used especially for those pupils in rural
area. More time need to be given to the teachers and pupils in rural area
school to be familiar and practice using HOTS. Hence it is recommended
that HOTS-based module approach should be continued in teaching and
learning Mathematics in the future.

Keywords: HOTS-based module approach, conventional approach, ru-
ral school.
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1. Introduction

Education in Malaysia is aimed at developing individual potential through
the quality in education by providing a generation with thinking capability.
Ministry of Education continuously review their curricula to ensure the im-
plementation of the curriculum in schools equip pupils with the knowledge,
skills and values to face current and future challenges. Kurikulum Standard
Sekolah Rendah (KSSR) for Mathematics is revised and reorganized. The re-
structuring is taking into account the ongoing sustainability to the next level.
The revision is appropriate to pupils who have a wide range of capabilities
and background, since it offers the knowledge and skills of mathematics. With
knowledge and skills provided, they are capable of exploring knowledge, make
adaptation, modification and innovation in facing and dealing with the changes
and challenges in the future (Ministry of Education, 2013). The aim of KSSR
for Mathematics Education is to build pupils’ understanding of number con-
cepts, basic skills in computing, mathematical ideas that are easy to understand
and are competent to apply mathematical knowledge and skills to effectively
and responsibly in everyday life (Malaysian Ministry of Education, 2014a).

Since 1994, thinking skills were stressed in the curriculum with the introduc-
tion of Critical and Creative Thinking Skills (CCTS) (Ministry of Education,
2001). KSSR has emphasized on higher order thinking skills (HOTS). Accord-
ing to Ministry of Education (2014b), the definition of HOTS is the capability
to relate knowledge, skills and values, generating reasoning and reflection in
solving problems, making decisions, innovate and try to produce something.
HOTS are a reference to the skill of apply, analyze, evaluate, and create ac-
cording to revised Bloom’s taxonomy by Anderson and Krathwothl (2001).

In 2015, Malaysian students recorded better results in TIMSS with the high-
est increase of 25 points among 18 nations that have shown improvements for
mathematics (Aziz, 2016). Even though, Malaysia is now at mid-table in the list
of participating countries, the aimed to achieve a score of 500 points in TIMSS
2019 is still continued ("Better 2015 UPSR results", 2015). A lot of studies have
been conducted on mathematics achievements across the globe, among the fac-
tors influencing mathematics achievement among Malaysian eighth graders was
lacking of HOTS (Nor’ain & Mohan, 2015; Tajudin, & Chinnappan, 2016) and
not familiar with open ended questions (Ministry of Education, 2014c). Hence,
various efforts must be continued in promoting of HOTS among students in
schools in order to achieve the government’s desire for world-class education.

One of the important skills in the 21%¢ century is HOT which is acknowl-
edged as accelerative skills in this changing era. Individual needs to be not only
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educated but also hold the important ability; being able to think effectively and
to make right decisions as well as creative in many way, in order to live well or
even merely exist in this highly competitive world (Huang, 2011).

Many studies on HOTS had been done using different definitions of HOTS.
Among the definitions used are transfer and flexible reasoning over memorizing
of facts, (Richland & Simms, 2015); skill that is above the level of memo-
rizing facts (Thomas & Thorne, 2009); deep thinking process which include
critical and creative information processing when solving complex problems
(Brookhart, 2010; Conklin, & Manfro, 2012; Lewis, & Smith, 1993; Resnick,
1987). Although different definitions were used in the studies, the result of the
findings led to the achievement of pupils and the pedagogy used in teaching and
learning. Effective pedagogy is not only important to develop pupils’ HOTS,
nevertheless it is also able to improve pupils’ achievement (Boaler & Staples,
2008; Franco, Sztajn, & Ramalho Ortigao, 2007; Gutierrez, 2000). Boaler
and Staples (2008) claimed that mathematical achievement will improve when
pupils are exposed to instructions that focus on problem solving, conjecturing,
explanation and justification of ideas. These skills are very important in learn-
ing mathematics. Teachers need to focus on the development of these skills
in the form of assignments and assessments. Brookhart (2010), indicated the
increment of pupils’ achievement is related to the use of tasks and assessments
that need higher order thinking skills and critical thinking. Furthermore, ac-
cording to Sulaiman, Ayub and Sulaiman (2015), curriculum should undergo
some changes in the aspect of content, teaching strategies or assessment in
order to prepare pupils facing the future challenges.

Many studies had been done to enhance HOTS among pupils through dif-
ferent strategies and tools. Among the tools used is the i-Think map. Owi,
Azhar, Mazlini, and Ang (2017) conducted a study on identifying pupils’ profi-
ciency by the using i-Think map in solving HOTS Mathematics questions; they
indicated there was a significant improvement in the post-test. They claimed
that when applying i-Think map, the pupil’s ability to solve HOTS questions
was enhanced. Authentic instruction which integrated different subjects is one
of the strategies that can be considered in enhancing HOTS among pupils.
Althauser and Harter (2016) conducted a study on grades K-5 pupils that inte-
grated economics into mathematics in order to go a step further than traditional
teaching by combining teaching materials to infuse higher-order thinking skills.
They found that by combining these teaching materials, pupils’ higher order
thinking skills had been improved. They claimed that authentic instruction
could produce knowledge that is applicable to the real world situations. In
other words, this transfer of knowledge and skills was critical if we want our
pupils to apply classroom learning to their everyday lives.
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Other study by Lopes and Macedo (2013) who conducted experimental
studies on the non-traditional instructional strategies including cooperative
and collaborative learning models showed that the pupils in the non-traditional
teaching strategies group could contribute to the development of problem solv-
ing and higher order thinking skills. The pupils had adopted the strategies
and they could overcome some of the difficulties faced during problem solving.
From the above confab, it can be summarized that in order to enhance HOTS
among pupils, teacher should make changes in teaching strategies, resources
and assessments.

In Malaysia, about 58% of teaching and learning process is dominated by ex-
plaining, and practicing in mathematics; the rest goes for reviewing homework,
re-teaching, taking tests, and participating in activities that are not related
to the lesson content (Zabit, 2010). Mullis, Martin, and Foy (2008) claimed
that Malaysian mathematics teachers gave more attention to the product of
thinking and less emphasize on the outcomes of the learning. Moreover, tra-
ditional method of teaching mathematics still exists and will continue to exist
in Malaysian classrooms |Zanzali et al| (2011). Research shown that teacher-
centered teaching using textbooks and emphasized on procedural understand-
ing in mathematics was related to student’s achievement in mathematics (Zan-
zali, 2011; Bayat & Tarmizi, 2010; Lim, 2007). Thus, the raised concern calls
for more effective techniques and alternative teaching and learning approaches
in infusing HOTS in mathematics contents. Other factor that influenced stu-
dent achievement was the learning environment.

1.1 HOTS in Rural Schools

Pupil achievement depends on several factors. Among the factors that led
to the achievement of the pupil achievement gap was locality. The achievement
gap of urban and rural pupils is a debate issue. As is known, the achievement
of pupils from rural school pupils is far different from the achievement of pupils
from urban schools. The review of TIMSS report stated that a school’s loca-
tion can give a significant effect on whether the pupils attending schools that
can provide access to important additional resources such as libraries, media
centers and other facilities or schools that is relatively isolated (Mullis, Mar-
tin, Foy & Arora, 2012). From the result of TIMSS 2015, pupils in the urban
schools achieve 470 points, whereas pupils in rural schools obtained 442 points
in mathematics. Even though there is an increment of points in both locations
from TIMSS 2011, the scores are still considered moderate in achievement. Ac-
cording to the Ministry of Education (2014a), in the Ujian Penilaian Sekolah
Rendah (UPSR) examination, the gap between urban and rural pupil was al-
most 4 % higher for urban schools. Thus, early intervention is really critical.
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Several researches have been conducted to investigate the effect of location on
mathematics learning around the globe.

The findings from a recent study on HOTS discrepancies between rural
and urban pupils are notable. Pupils from rural school seem to have lower
HOTS in mathematics compared to pupils from urban schools. Among the
factors that contributed to this were the motivation toward knowledge (Jaya-
gandi, 2018; Hua & Ping, 2017), infrastructure and resources (Uwaezuoke &
Ekwueme, 2015; Butt & Dogar, 2014; Weal, Mercuriani & Paidi, 2018), the
level of pupil’s thinking (Nepal, 2017), pupil’s engagement (Mullis, 2012; Sigh,
Rahman & Hoon, 2010) and school environment (Allokan & Arijesuyo, 2013).
Although there are many factors contributing to the low level of HOTS achieve-
ment for rural pupils, there are studies showing rural pupils have a higher level
of HOTS achievement than urban pupils. Among the factors that rural pupils
scored higher achievement were the class size and school environment (Ab-
dullah, Mokhtar, Halim, Ali, Tahir & Kohar, 2017) and school’s management
(Hemavathi & Reddy, 2016). While Firdaus (2017) in his study shows that
there was no significant difference between urban and rural pupils towards
HOTS in mathematics. Therefore, this study will focus on the development
and effect of higher order thinking skills module in order to enhance HOTS
among primary school pupils. This is in line with Ally (2005) recommendation
that learning materials must be designed properly in order to engage pupils
and promote HOTS in learning mathematics.

1.2 HOTS-based Module

The concept of modular approach has been used in educational software
to upgrade the pedagogical skills in the teaching and learning (Isaacs, Wal-
ton & Nisly, 2015; Ozer, Kenworthy, Brisson, Cravalho & McKinley, 2003) of
mathematics. Even though there are too many ICT based tools available as an
alternative to textbook, it is not always possible and accessible for the pupils
in rural area who go through their lives with poor access to educational tech-
nologies (Alordiah, Akpadaka & Oviogbodu, 2015; Graham & Provost, 2012)
and having to face their own struggle. Furthermore, this module will fill in the
gaps in the teaching and learning of mathematics using module for 5 years.
Therefore this study had developed a low cost and convenient manual mod-
ule that can be used to access and obtain basic knowledge Measurement and
Geometry. It can be accessible even in rural areas.

This study focused on a group of Year five school pupils learning ‘Measure-

ment and Geometry’ for a few reasons. They were (i) Analysis of the pupils’
quality of answers in Ujian Penilaian Sekolah Rendah (UPSR) 2012, 2013 and
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2014, found that pupils could not answer correctly in the topic of Measure-
ment and Geometry. Pupils were not proficient in the conversion, calculating
area, and perimeter, and solving word problem questions. (ii) A module for
the topic of Measurement and Geometry in Year 5 was not supplied by the
Curriculum Development Division and (iii) They have already experience the
learning of this topic in a conventional classroom practices. Thus, they are
significantly suitable selection of sample to experience the topic taught using
Cognitive Apprenticeship Model (CAM) approach.

HOTS module is an instrument to promote HOTS among Year 5 pupils,
for the topic of Measurement and Geometry. The module consists of four sub-
topics such as Length, Mass, Volume in Liquid and Space. They are produced
in two versions, the pupil’s version and also the teacher’s version. The pupil’s
version consists of Lower Order Thinking Skills (LOTS) and HOTS practice
questions, while in the teacher’s version, explanation on how to implement the
strategy of CAM in teaching strategies is included. Formative assessment is
provided at the end of each topic.

1.3 Objective of the Study

The aim of this study was to determine the impact of HOTS based module
on pupils’ performance in learning mathematics year five. In order to achieve
this aim two research objective were formed:

1. Compare the effects of the treatment and control group on Year 5 pupils’
performances for post-test in the topic of Measurement and Geometry at
schooll and school2.

2. Compare the effects of the treatment and control group on Year 5 pupils’
performances for post delayed test in the topic of Measurement and Ge-
ometry at schooll and school2.

Research Hypothesis:

Hg; There is no significant difference in the means of the pupils’ performance
test scores (post-test) between HOTS-based module and conventional
group while controlling pre-test scores at rural areas (school 1) in the
topic of Measurement and Geometry.

Hpo There is no significant difference in the means of the pupils’ performance
test scores (post-test) between HOTS-based module and conventional
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group while controlling pre-test scores at rural areas (school 2) in the

topic of Measurement and Geometry.

Hps There is no significant difference in the means of the pupils’ performance
test scores (post-delayed test) between HOTS-based module and conven-
tional group while controlling pre-test scores at rural areas (school 1) in

the topic of Measurement and Geometry.

Hos There is no significant difference in the means of the pupils’ performance
test scores (post-delayed test) between HOTS-based module and conven-
tional group while controlling pre-test scores at rural areas (school 2) in

the topic of Measurement and Geometry.

2. Methodology

2.1 Research Design

In education, many experimental situations occur in which researcher need
to use intact groups. This might happen because of the availability of the par-
ticipants or because the setting prohibits forming artificial groups (Klassen,
Creswell, Clark, Smith & Meissner, 2012). This study will use the quasi-
experimental research design by using the existing class of year five pupils,
designating one as the experimental group and one as the control group. Ran-
domly assigning pupils to both groups will disrupt classroom learning. The
research design is the pretest-posttest control group design. Figure 1 shows the

research design model, which is used in this study.

Schocll HOTS-based module (93] X1 Oz O3
Control group o Oz O3
Schocll HOTS-based module o X2 Oz O3
Control group 1 9] O3

X1: Treatment group Schooll
X1 Treatment group School2
O1: Pre-Test

O7: Post-Test

03: Delayed-Post Test

Figure 1: The Pretest-Posttest Control Group Design
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In this study, two national schools were selected since national schools type
was the majority schools in the district of Kota Bharu. These schools were the
average academic achievement (band 3, 4, and 5). The samples were selected
using simple random sampling technique for selecting the schools, selecting two
classes from each school and selecting experimental groups from each class since
it is easy and obtains accurate representation of a larger population. Lottery
method (Acharya, Prakash, Saxena, & Nigam, 2013) was used where each
school was assigned a number and, two numbers were drawn. Next, numbered
classes involved (two classes with highest achievers and lowest achievers were
excluded) in each selected schools. Again, two numbers represent classes were
drawn from each school, and subsequently, the numbered class was chosen to
determine groups for treatment and control. Two schools (schooll and school2)
were selected in this study. Sample in schooll was a total of 76 pupils (38 pupils
in the treatment group and 38 pupils in the control group), while for school2,
51 pupils (28 pupils in the treatment group and 23 pupils in the control group)
participated in this study. Year five pupils are considered as practical and
manageable within time and budget constraints since they are not involved in
major public examination such as UPSR.

2.2 Data Collection Method

The purpose of this study was to investigate the impact of the use of HOTS-
based module approach on the pupils’ performance. It therefore required using
the existing class of year 5 pupils, designating one as the experimental group
and the other as the control group. A pre-test was administered to both groups
to determine whether the means of both groups were significantly different.
The experimental group utilized the HOTS-based module approach while the
control group utilized the general approach on the same topics. After providing
the HOTS-based module, a post-test was administered to measure the pupils’
performance at the end of 12 weeks followed by the delayed post-test three
weeks after.

The test paper on the topic of measurement and geometry consisted of 12
subjective questions. The test questions were designed to fulfil the expecta-
tions embedded in the new curriculum standards in mathematics-including the
instructional shifts and higher order thinking skills. Questions developed were
reviewed by three experts, two senior lecturers from the Institute of Teach-
ers Education and a mathematics teacher. They were modified and arranged
within the Malaysian context as desired after content validation by the profes-
sional experts.
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2.3 Data Analysis

Analysis of data is divided into three steps which are preliminary analysis,
descriptive statistics and inferential analysis. Descriptive Statistics and Ex-
ploratory Data Analysis (EDA) are employed as a preliminary data analysis
technique. According to Pallant (2013), when it became clear that, there are
no errors in the specific data set, the descriptive phase of data analysis could be
started. This study used mean, standard deviation and frequency in describing
its data. Descriptive statistics were used to describe the distribution of sub-
jects according to treatment groups and control group. However, inferential
statistics such as ANCOVA will be used to answer the research questions.

3. Findings

In this section, the findings were based on the stated research hypothe-
ses. After conducting the experiment for 12 weeks, a one-way between group
analyses of Covariance (ANCOVA) was carried out on the post-test scores to
compare the effectiveness of the two different types of mathematics teaching
approaches. The pre-test scores were used as the covariant in this study.

Table 1 shows the descriptive statistics (means and standard deviations) of
the post-test scores of the groups undergoing the HOTS-based module and the
conventional approaches in Schooll. The mean and standard deviation mean
scores of post-test for both groups in Schooll is as shown in Table 1. For the
post-test scores, mean values for treatment group (M = 12.26,SD = 3.531) is
higher as compared to control group (M = 11.58, 5D = 3.629).

Table 1: Descriptive Statistics of Performance (Post-test) Scores in Schooll

Group of pupils M SO N
treatment 12.26  3.531 38
control 11.58 3.629 38

Levene’s test has been used to check for the equality of variances. Table 2
shows that the Levene’s test [F(74,1) = .762,p = .385 > .05] was not signifi-
cant, hence the assumption of homogeneity of variance was not violated.

Table 2: Levene’s Test of Equality of Error Variances of Post-test Scores in Schooll

F dfi  df2 Sig.
0.762 1 74 0.3%5
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After adjusting mean scores of Pre-Test, Table 3 showed that there was
no significant difference between the treatment group and the control group
on post-test scores on the performance test [F(1,73) = 1.503,p = .224 >
.05]. Therefore, hypothesis 1 (Hp;) was not rejected. This showed that pupils
that exposed in both approach did not differ in their post-test performance in
schooll.

Table 3: Tests of Between-Subject Effects of Post-test Scores in Schooll

Source Type III Sum of Squares df Mean Squares F Sig.
Corrected Model 140.44 2 70.22 6.27 0.00
Intercept 914.01 1 914.01 81.66 0.00
TPRE 131.54 1 131.54 11.75 0.00
GROUP 16.82 1 16.82 1.50 0.22
Error 817.08 73 11.19

Total 11758 76

Corrected Total 957.53 75

The following analysis will test pupil’s performance scores on post-test in
school2. Table 4 shows the mean and standard deviation post-test scores for
both groups in School2. As shown, control group has higher scores (M =
13.26,SD = 4.731) when compared to treatment group (M = 12.43,SD =
2.755).

Table 4: Descriptive Statistics of Post-test Scores in School2

Group of pupils M SO N
Treatment 12.43 2.755 28
Control 13.26 4.731 23

Table 5 has shown that there was no significant on Levene’s test [F'(1,49) =
2.813,p = .100 > .05]. Therefore, the assumption of homogeneity of variance
was not violated.

Table 5: Levene’s Test of Equality of Error Variances of Post-test Scores in School2

F dfl  df2z Sig.
2813 1 49 0.100

Analysis ANCOVA in Table 6, indicated that there was no significant dif-
ference between treatment and control group [F'(1,48) = 3.248,p = .078 > .05]
which means that Hy, was not rejected. This implied that pupils in both group
did not differ in post-test scores in school2.
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Table 6: Tests of Between-Subject Effects of Post-test Scores in School2

Source Type III Sum of Squares df Mean Squares F Sig.
Corrected Model 238.58 2 119.29 12.25 0.00
Intercept 474.68 1 474.68 48.72 0.00
TPRE 229.84 1 229.84 23.60 0.00
GROUP 31.63 1 31.63 3.25 0.08
Error 467.46 48 9.74

Total 9067 51

Corrected Total 706.04 50

The following analysis will test pupils performance scores on post-delayed
test in schooll. For that, the Hys will be tested. Table 7 shows the descrip-
tive statistics of performance test of treatment and control groups in Schooll.
Performance of treatment group has higher scores in Post-Delayed Test (M =
13.82, 8D = 5.239) when compared to control group (M = 10.68, 5D = 3.120).

Table 7: Descriptive Statistics of Performance (Post-Delayed Test) Scores in Schooll

Group of pupils Mean Std. Deviation N
treatment 13.82 5.239 38
control 10.68 3.120 38

Levene’s test has been used to check for the equality of variances. Table
8 shows that the Levene’s test [F(74,1) = 9.126,p = .003 < .05] was signifi-
cant. This means that null hypothesis was rejected. Hence the assumption of
homogeneity of variance was violated. Analysis of covariance is an extension of
analysis of variance which is reasonably robust to violations of this assumption,
provided the size of the group is reasonably similar (Pallant, 2013). Table 7
indicate that the large group size is not more than 1.5 times greater than the
small group size (38/38 = 1.00).

Table 8: Levene’s Test of Equality of Error Variances of Post-Delayed Test Scores in Schooll

F dfl df2z Sig.
9.216 1 74 0.003

After adjusting for Pre-Test of Performance scores, there was no significant
difference between the two intervention groups on post-delayed test scores on
Performance Test, [F(1,73) = 2.360, p = .129 > .05] (Table 9) which indicated
that Hgs was not rejected. This result showed that pupils in both groups in
Schooll do not differ in terms of their performance for post-delayed test.
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Table 9: Tests of Between-Subject Effects of Post-Delayed Test Scores in Schooll

Source Type III Sum of Squares df Mean Squares F Sig.
Corrected Model 254.16 2 127.08 7.09 0.00
Intercept 1178.68 1 1178.68 65.78 0.00
TPRE 67.83 1 67.83 3.79 0.06
GROUP 42.29 1 42.29 2.36 0.13
Error 1308.09 73 17.92

Total 12967 76

Corrected Total 1562.25 75

The following analysis will test pupil’s performance scores on post-delayed
test in school2. Table 10 shows the descriptive statistics of performance test
of treatment and control groups in School2. Performance of control group has
higher scores in post-delayed test (M = 10.87,SD = 5.354) when compared to
treatment group (M = 10.14, SD = 3.649).

Table 10: Descriptive Statistics of Post-Delayed Test Scores in School2

Group of pupils Mean Std. Deviation N
Treatment 10.14 3.649 28
Control 10.87 5.354 23

Levene’s test has been used to check for the equality of variances. Table 11
shows that the Levene’s test [F'(49,1) = .375,p = .543 > .05] was not signifi-
cant. This means that null hypothesis was not rejected; hence the assumption
of homogeneity of variance was not violated.

Table 11: Levene’s Test of Equality of Error Variances of Post-Delayed Test Scores in School2

F dfl df2z Sig.
0375 1 49 0.543

After adjusting for Pre-Test of Performance scores, there was no significant
difference between the two intervention groups on post-delayed test scores on
Performance Test, [F'(1,48) = 2.347,p = .132 > .05] (Table 12). Therefore, the
null hypothesis was no rejected. This showed that pupils that exposed in both
approach did not differ in their post-delayed test for performance in school2.
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Table 12: Tests of Between-Subject Effects of Post-Delayed Test Scores in School2

Source Type III Sum of Squares df Mean Squares F Sig.
Corrected Model 324.51 2 162.25 11.59 0.00
Intercept 164.51 1 164.51 11.75 0.00
TPRE 317.84 1 317.84 22.70 0.00
GROUP 32.87 1 32.87 235 0.13
Error 672.20 48 14.00

Total 6588 51

Corrected Total 996.71 50

4. Discussion

This study was conducted to determine the effect of HOTS on mathemati-
cal performance among primary school pupils in two different schools in rural
areas. This study also compared teaching approaches using HOTS module and
conventional teaching approach in teaching and learning year five mathemat-
ics. The findings showed that there was no significant difference in mathematics
performance for both groups in Schooll and School2 in neither post-test nor
post-delayed test.

This finding was not consistent with the results of previous studies (Owi,
Azhar, Mazlini & Ang, 2017; Lopes & Macedo, 2013) that indicated different
in performance score after using HOTS module. Nevertheless, from the result,
it was stated that there was an increment in the mean score between post-test
and post-delayed test for pupils who was exposed to the use of HOTS based
module in schooll. This could be explained that teaching approach using HOTS
based module is still new in Malaysia especially for those pupils in rural area.
More time needed to be given to teachers and pupils in rural area schools to be
familiar and practice using HOTS. Teaching and learning using HOTS based
module that emphasized on pupil-centered method tend to feel uncomfortable
when being tried first. This change can be overcome by time and this approach
needs lots of commitments from the teacher (Hodge, 2006).

However, the result for school2 was different, there was a drop in mean
score between post-test and post-delayed test for pupils who was exposed to
the use of HOTS based module. The interpretation of this result was that
teachers and pupils were not ready to accept changes in teaching and learning
strategies since conventional teaching approach is familiar and easy to conduct
or follow for both teacher and pupils (Mokhtar, Tarmizi, Ayub & Tarmizi,
2010). According to Hagerty, Smith & Goodwin, (2010), there are difficulties
in converting from traditional teaching to new teaching approach. Thus a non-
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significance difference in mathematics performance for both groups of pupils
might be explained by the limited time in familiarized the HOTS approach,
since the duration of the study was in 12 weeks only. A longer duration of
utilizing the HOTS approach in the instruction may provide different result.
Other reason that could be contributed to this result was the selection of the
topic in measurement and geometry.

5. Conclusion

Based on the result and discussion, it can be conclude that HOTS based
module approach can be implemented as an alternative learning strategy for
infusing HOTS in mathematics content. Given the importance of HOTS in pro-
viding a generation with thinking capability, the result of this study contribute
to the body of knowledge in assessing pupils’ HOTS in mathematics learning
in rural area by using empirical evidence. Even though, the finding for pupil
who was exposed to HOTS based module in both schools was not significant,
pupils should be given an appropriate time to gasp new approach in learning
mathematics. As well as teachers, the implementation of HOTS in mathe-
matics teaching requires teachers to be familiar and change the paradigm to
achieve the national education’s goals. Changes need to be taken with caution
so that pupils have the opportunity and support needed to become proficient
in mathematics at an early age.

References

Abdullah, A. H., Mokhtar, M., Halim, N. D. A.; Ali, D. F., Tahir, L. M.,
and Kohar, U. H. A. (2017). Mathematics teachers’ level of knowledge and
practice on the implementation of higher-order thinking skills (hots). Eurasia
Journal of Mathematics, Science & Technology Education, 13(1):1-16.

Acharya, A. S., Prakash, A., Saxena, P., and Nigam, A. (2013). Sampling:
Why and how of it. Indian Journal of Medical Specialties, 4(2):330-333.

Ally, M. (2005). Using learning theories to design instruction for mobile learning
devices. In Attewell, J. and Savill-Smith, C., editors, Mobile learning anytime
everywhere, pages 5-8. Learning and Skill Development Agency, London.

Alokan, F. B. and Arijesuyo, A. E. (2013). Rural and urban differential in
pupil’s academic performance among secondary school pupils in ondo state,
nigeria. Journal of Educational and Social Research, 3(3):213-217.

Malaysian Journal of Mathematical Sciences 225



Ibrahim, N. N. & et al.

Alordiah, C. O., Akpadaka, G., and Oviogbodu, C. O. (2015). The influence
of gender, school location and socio-economic status on students’ academic
achievement in mathematics. Journal of Education and Practice, 6(17):130—
136.

Althauser, K. and Harter, C. (2016). Math and economics: Implementing au-
thentic instruction in grades k-5. Journal of Education and Training Studies,
4(4):111-122.

Anderson, L. W., Krathwohl, D. R., and Bloom, B. S. (2001). A tazonomy
for learning, teaching, and assessing: A revision of Bloom’s tazonomy of
educational objectives. Allyn & Bacon, Boston, MA.

Aziz, H. (2016). Achieving maths and sciences results. New Straits Times,
12(7).

Bayat, S. and Tarmizi, R. A. (2010). Assessing cognitive and metacogni-
tive strategies during algebra problem solving among university students.
Procedia-Social and Behavioral Sciences, 8:403-410.

Better2015 UPSR results (2015). 38344 candidates obtained *A’ for all subjects.
The Sunday Daily, 11(17).

Boaler, J. and Staples, M. (2008). Creating mathematical futures through an
equitable teaching approach: The case of railside school. Teachers College
Record, 110(3):608-645.

Brookhart, S. M. (2010). How to assess higher order thinking skills in your
classroom. ASCD, Alexandria, VA.

Butt, I. H. and Dogar, A. H. (2014). Gender disparity in mathematics achieve-
ment among the rural and urban high school students in pakistan. Pakistan
Journal of Social Sciences (PJSS), 34(1):93-100.

Conklin, W. and Manfro (2012). Higher Order Thinking Skills to develop 21st
century learners. Shell Education Publishing Inc, Huntington Beach, CA.

Creswell, J. W. (2014). A concise introduction to mized methods research. Sage
Publications, Thousand Oaks, CA.

Firdaus, F. M. (2017). Improving primary students’ mathematical literacy
through problem based learning and direct instruction. Fducational Research
and Reviews, 12(4):212-219.

Franco, C., Sztajn, P., and Ramalho Ortigao, M. I. (2007). Mathematics teach-
ers, reform, and equity: Results from the brazilian national assessment. Jour-
nal for Research in Mathematics Education, 38(4):393-419.

226 Malaysian Journal of Mathematical Sciences



Effects of Higher Order Thinking Module Approach on Pupils’ Performance at Primary
Rural School

Graham, S. E. and Provost, L. E. (2012). Mathematics achievement gaps
between suburban students and their rural and urban peers increase over
time. Carsey Institute, 52.

Gutierrez, R. (2000). Advancing african-american, urban youth in mathemat-
ics: Unpacking the success of one math department. American Journal of
Education, 109:63-111.

Hagerty, G., Smith, S., and Goodwin, D. (2010). Redesigning college algebra:
Combining educational theory and web-based learning to improve student
attitudes and performance. Primus, 20(5):418-437.

Hemavathi, M. S. and Reddy, V. D. (2016). A study of achievement in math-
ematics of ix class students with management and locality. Global Journal
For Research Analysis, 5(1):85-86.

Hodge, J. K. (2006). The top ten things i have learned about discovery-based
teaching. Problems, Resources, and Issues in Mathematics Undergraduate
Studies, 16(2):154-161.

Hua, A. K. and Ping, O. W. (2017, May). Applied information system-based
in enhancing students’ understanding towards higher order thinking (hots).
In AIP Conference Proceedings, page 030008. AIP Publisher.

Huang, J. (2011, August). Applying higher-order thinking in e-learning design.
In International Conference on Hybrid Learning, pages 135—145. Springer
Berlin Heidelberg.

Isaacs, A. N., Walton, A. M., and Nisly, S. A. (2015). Interactive web-based
learning modules prior to general medicine advanced pharmacy practice ex-
periences. American journal of pharmaceutical education, 79(3):1-6.

Jayagandhi, M. (2018). Continuous and comprehensive evaluation of higher
order thinking skills (hots) in science among vii standard students. Paripez-
Indian Journal of Research, 7(10):42-45.

Klassen, A. C., Creswell, J., Clark, V. L. P., Smith, K. C., and Meissner, H. L.
(2012). Best practices in mixed methods for quality of life research. Quality
of Life Research, 21(3):377-380.

Lewis, A. and Smith, D. (1993). Defining higher order thinking. Theory into
Practice, 32(3):131-137.

Lim, C. S. (2007). Characteristics of mathematics teaching in shanghai, china:
Through the lens of a malaysian. Mathematics Education Research Journal,
19(1):77-88.

Malaysian Journal of Mathematical Sciences 227



Ibrahim, N. N. & et al.

Lopes, M. and Macedo, J. (2013, October). Promoting problem solving and
high order thinking skills in geotechnical courses. In 2013 1st International
Conference of the Portuguese Society for Engineering Education (CISPEE),
pages 1-10. IEEE.

Ministry of Education Malaysia (2001). Sukatan Pelajaran KBSR Matematik.
Curriculum Development Division, Kuala Lumpur.

Ministry of Education Malaysia (2013). KBAT Inisiatif Kemahiran Aras Tinggi
Di Sekolah. Curriculum Development, Centre, Kuala Lumpur.

Ministry of Education Malaysia (2014a). Dokumen Standard Kurikulum dan
Pentaksiran KSSR Matematik Tahun 5. Curriculum Development Centre,
Kuala Lumpur.

Ministry of Education Malaysia (2014b). Elemen KBAT dalam Pedagogi. Cur-
riculum Development Centre, Kuala Lumpur.

Ministry of Education Malaysia (2014c). Preliminary Report Malaysia Educa-
tion Blueprint 2013-2025. Curriculum Development Centre, Kuala Lumpur.

Mokhtar, M. Z., Tarmizi, R. A., Ayub, A. F. M., and Tarmizi, M. A. A.
(2010). Enhancing calculus learning engineering students through problem-
based learning. WSEAS transactions on Advances in Engineering Education,
7(8):255-264.

Mullis, I. V., Martin, M. O., and Foy, P. (2008). TIMSS 2007: International
Mathematics Report: Findings From IEA’s Trends in International Mathe-
matics and Science Study at the Eight and Fourth Grades. Boston College,
Chestnut Hill, MA.

Mullis, I. V., Martin, M. O., Foy, P., and Arora, A. (2012). TIMSS 2011 inter-
national results in mathematics. International Association for the Evaluation
of Educational Achievement, Herengracht, Amsterdam, The Netherlands.

Nepal, B. (2017). Impact of gender and location on mathematical thinking and
mathematics achievement. Journal of Advanced Academic Research, 3(3):11—
21.

Nor’ain, M. and Mohan, C. (2015). Role of higher order thinking skills in
enhancing timss tasks. In International Conference On Research, Implemen-
tation And Education Of Mathematics And Sciences 2015 (ICRIEMS ’15),
pages 1-10. Faculty of Mathematics and Sciences Yogyakarta State Univer-
sity, Yogyakarta, Indonesia.

228 Malaysian Journal of Mathematical Sciences



Effects of Higher Order Thinking Module Approach on Pupils’ Performance at Primary
Rural School

Owi, W.P., A, A, A, M, ,and H., A. K. (2017). Effectiveness of higher order
thinking skills (hots) based i-think map concept towards primary students.
In AIP Conference Proceedings, volume 1847, page 030009.

Ozer, T., Kenworthy, M., Brisson, J. G., Cravalho, E. G., and McKinley, G. H.
(2003). On developments in interactive web-based learning modules in a
thermal-fluids engineering course. International Journal of Engineering Ed-
ucation, 19(2):305-315.

Pallant, J. (2013). SPSS survival manual. McGraw-Hill Education, United
Kingdom.

Resnick, L. B. (1987). Educational and learning to think. National Academy
Press, Washington, DC.

Richland, L. E. and Simms, N. (2015). Analogy, higher order thinking, and
education. Wiley Interdisciplinary Reviews: Cognitive Science, 6(2):177-192.

Sulaiman, T., Ayub, A. F. M., and Sulaiman, S. (2015). Curriculum change
in english language curriculum advocates higher order thinking skills and
standards-based assessments in malaysian primary schools. Mediterranean
Journal of Social Sciences, 6(2):494-500.

Tajudin, N. A. M. and Chinnappan, M. (2016). The link between higher or-
der thinking skills, representation and concepts in enhancing timss tasks.
International Journal of Instruction, 9(2):199-214.

Thomas, A. and Thorne, G. (2010). How to Increase Higher-Order Thinking.
Center for Development and Learning, Metairie, Louisiana.

Wae, V. P. S. M., Mercuriani, I. S., and Paidi (2011). Analysis of higher
order thinking skill (hots) student in class xi in ende district reviewed from
school location. In Proceedings of International Conference on Innovation
in Education, Science, and Culture (ICIESC-2017), number Proceedings of
International Conference on Innovation in Education, Science, and Culture
(ICIESC-2017, pages 251-254. Medan, Indonesia.

Zabit, M. N. M. (2010). Problem-based learning on students’ critical think-
ing skills in teaching business education in malaysia: A literature review.
American Journal of Business Education, 3(6):19.

Zanzali, N. A. A.) Abdullah, A. H., Ismail, N., Nordin, A., and Surif, J.
(2011). Comprehensive indicators of mathematics understanding among sec-
ondary school students. In Turning dreams into reality: transformations
and paradigm shifts in mathematics education: Proceedings of the eleventh
international conference, pages 377-380. Rhodes University.

Malaysian Journal of Mathematical Sciences 229



	Introduction
	HOTS in Rural Schools
	HOTS-based Module
	Objective of the Study

	Methodology
	Research Design
	Data Collection Method
	Data Analysis

	Findings
	Discussion
	Conclusion

