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Abstract. This study intended to examine the difference in students' 
performances in terms of measurement and geometry between urban and 
rural schools.  This research used a quasi-experimental design.  This study 
involved a total of 63 students from urban school and 51 students from the 
rural school. This study conducted a pre-test, post-test, and post-delayed 
test to measure the students’ performance. The treatment group utilized 
the Higher Order Thinking Skills (HOTS) based Module framed Cognitive 
Apprenticeship Model (CAM). The analysis of covariance showed that 
there is a significant difference between the post-test and post-delayed 
tests for the urban school.  This finding revealed that the HOTS approach 
in teaching mathematics was more effective than the conventional 
teaching approach for students in an urban school. However, the result of 
rural schools showed that there is no significant difference in both 
tests.   This result revealed that teachers and students from rural schools 
need more time to familiarize and practice the use of the HOTS approach. 
Hence, continuously using this approach in teaching and learning in the 
future should be recommended. 

 
Keywords: Higher-order thinking skills; academic performance; 
measurement and geometry; experimental study; rural and urban area 

 
 

1. Introduction  
A few years ago, international studies of students, the International Student 
Assessment Program, and the Developments in International Mathematics and 
Science Research (TIMSS) seemed to compare the quality of education systems 
directly across different countries (Mullis, Martin, Kennedy & Sainsbury, 2009). 
These programs assess a wide range of cognitive skills in mathematics and 
science. In primary schools, analytical performance refers to the outcome of the 
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mathematics test. In 2015, Malaysian students had better results in TIMSS, with 
the highest increase of 25 points among 18 nations that have exhibited 
improvements in mathematics (Aziz, 2016). Despite Malaysia being now in mid-
table in the list of participating countries, it still aimed to get a score of 500 points 
in TIMSS 2019 (Bernama, 2016). Researchers conducted studies on analytical 
performance across the globe. The factors that influence the analytical 
performance among grade 8 Malaysian students were the lack of higher-order 
thinking skills (HOTS) (Nor’ ain & Mohan, 2015; Uwaezuoke & Ekwueme, 2015) 
and unfamiliarity with open-ended questions (Ministry of Education Malaysia, 
2014). Hence, educators must expend their effort to promote HOTS among 
students and achieve the government’s desire for a world-class education. In 
Malaysia, explaining and practicing in mathematics dominated about 58% of the 
teaching and learning process; 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 emphasis on the 
outcomes of the learning. 
 
Moreover, the traditional method of teaching mathematics still exists and will 
continue to occur in Malaysian classrooms (Zanzali, Abdullah, Ismail, Nordin & 
Surif, 2011). Research showed that teacher-centered teaching using textbooks and 
an emphasis on procedural understanding in mathematics was related to 
student’s achievement in mathematics (Zanzali et al., 2011). Thus, the raised 
concern calls for more effective techniques and alternative teaching and learning 
approaches in infusing HOTS in mathematics content. 
 

2. Literature Review 
The Malaysian education system has undergone a rapid change along with 
changes in lifestyle towards the 21st century. Education in Malaysia has changed 
three times in terms of the curriculum, which are before 1982, namely the KLSR 
[Old Primary School Curriculum], then the KBSR [New Primary School 
Curriculum], and KSSR [Standard Based Curriculum for Primary Schools]. KSSR 
was designed and launched in 2011 to fulfill the needs of the students in facing 
the 21st century. The focus in KSSR for the teaching and learning process is to help 
students understand the mathematics knowledge deeply so that they can apply 
the concepts, values, and means of mathematics in the actual world (Ministry of 
Education Malaysia, 2011). KSSR emphasis more on HOTS. Thus, teachers were 
accountable for creating opportunities that deal with HOTS. Since the HOTS 
approach is entirely new in the curriculum and education system, hence it is a 
great challenge to the teachers. 
 
2.1 Higher Order Thinking Skills (HOTS) 
HOTS is one of the essential skills in the 21st century. In which the world 
acknowledged as accelerative skills in this changing era. Individuals not only 
need to have an education but also be able to think creatively and make the right 
decisions.  (Huang, 2011). According to Richland and Simms (2015), it means that 
education in the 21st century should highlight students’ skills for HOTS, transfer, 
and flexible reasoning over memorizing facts. According to Bloom (1956), there 
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are six skill groups in the cognitive domain. The first three levels in Bloom's 
taxonomy are knowledge, understanding, and application. This first level is 
considered a lower level of thinking skills (LOTS). Bloom thought the next three 
levels; analysis, synthesis and, evaluation as a higher level of thinking skills 
(HOTS) (Chang & Mao, 1999; Pappas et al., 2012; Yahya et al., 2012). Later, these 
three levels were changed to analyze, evaluate, and create in Bloom's revised 
taxonomy. 
 
2.2 HOTS in Urban and Rural Schools  
According to a report released by TIMSS, school location has a significant impact 
on student achievement. Facilities such as libraries, media centers, and other 
facilities influence student learning (Mullis, Martin, Foy, and Arora, 2012). From 
the result of TIMSS 2015, students in urban schools achieved 470 points, whereas 
students in rural schools obtained 442 points in mathematics. Even though there 
is an increment of positions in both locations from TIMSS 2011, the scores are still 
considered moderate in achievement. The Department of Statistics Malaysia 
(2010) defines urban areas as gazetted areas, saturated districts bordering it, and 
a combination of the two. It has features such as; there is a population of at least 
10,000 and less than 60 percent of the population aged 15 years and above are 
engaged in non-agricultural activities. The Department of Statistics Malaysia 
(2010) defines the rural areas as gazetted and non-gazetted regions with a 
population of fewer than 10,000 people. Rural schools experienced quality in 
school facilities such as internet and ICT infrastructures, lack of adequate 
instructional supplies (e.g., well-equipped libraries, laboratories and media 
center) and appropriate facilities for students (e.g., free textbooks) (Othman & 
Muijs, 2013). However, urban schools have advantages in the facilities provided, 
educational resources, and appropriate infrastructures.  
 
According to the Ministry of Education (2014), in the UPSR [Primary School 
Assessment Test], the gap between urban and rural students was almost 4 % 
higher for urban schools. Researchers have conducted studies on the effect 
location towards mathematics learning around the world. Jayagandhi (2018) 
conducted a study to observe the continuous and comprehensive evaluation of 
HOTS in science among 150 students in Madurai district. The result revealed that 
students from urban schools performed better HOTS than rural students. Urban 
schools provided better knowledge and facilities that can increase the motivation 
of students towards learning. Wae, Mercuriani, and Paidi (2017) carried out a 
survey to describe the ability of HOTS students for biology in Ende district. The 
result showed that students from urban schools gained higher in the average score 
of knowledge compared to students from a rural school. It showed that with 
excellent infrastructure, availability of learning resources, transportation, good 
teaching quality, and a conducive learning environment could improve the 
knowledge of students in the urban school. Abdullah, Mokhtar, Halim, Ali, Tahir, 
and Kohar (2017) have conducted a study to determine the level of knowledge 
and practice of HOTS among mathematics teachers in the Terengganu district. 
The findings indicated that mathematics teachers who taught in rural schools 
gained higher expertise and used several strategies in applying HOTS. It happens 
because the environment in rural schools is more comfortable with smaller class 



249 

 

©2020 The authors and IJLTER.ORG. All rights reserved. 

sizes. Firdaus (2017) carried out a study to determine whether there is a difference 
in mathematical literacy among students who received problem-based learning 
and direct instruction in different areas of schools. The sample involved was fifth-
grade students in Bandung. 
 
The results showed that there is no significant difference between learning 
approaches and the location of the schools. However, there is an increase in the 
mathematical literacy of students who received problem-based learning and those 
students who received direct instruction in both urban and rural schools. Hence, 
the researcher recommended that the teacher should emphasize the teaching 
model with HOTS that had an impact on a student’s mathematical literacy and 
HOTS. Hua and Ping (2017) conducted a study to evaluate the effectiveness of 
application information system-based in enhancing student’s HOTS. They 
applied a mixed-methods approach in this research. The sample involved was 
only the standard five students and the teachers in Selangor. The result showed 
that there was a significant improvement in the use of information system-based 
in enhancing student’s HOTS.  Several factors that influenced the students were 
student’s attitude, teacher’s attraction, school facilities, and computer approach. 
Hence the use of information system-based in enhancing student's understanding 
of HOTS was suggested.  
 
According to the TIMSS 2015 report, the average score for Malaysian students in 
the Measurement and Geometry is low compared to other content domains such 
as Number and Algebra. It showed that Malaysian students only have basic 
knowledge of Measurement and Geometry. Furthermore, analysis of the students’ 
quality of answers in UPSR 2012, 2013 and 2014, (Ministry of Education, 2014) 
found that students were not proficient in the conversion of the unit, naming a 
three-dimensional shape, calculating area, and perimeter. They also failed to 
understand the problem-solving issues, transforming the information given in the 
questions to mathematics sentences (Malaysia Examination Syndicate, 2014). 
Hence, teachers must find ways to engage students in learning measurement and 
geometry and acquire HOTS. We can conclude that teachers need to diversify 
teaching methods to enhance HOTS among students in school. 
 
2.3 Cognitive Apprenticeship Model (CAM) 
Apprenticeship is a process through which a more experienced person assists a 
less experienced one by way of demonstration, support, and examples (Dennen & 
Burner, 2008). It was a natural way to learn. Collins, Brown, and Newman (1989) 
proposed an alternative model of instruction called CAM that goes back to an 
apprenticeship but incorporates elements of schooling. CAM is a model of 
learning based on situated learning theory (Brown, Collin & Dugnid, 1989; Renick, 
Levine & Zeitz, 1991). CAM is a model of instruction that makes thinking visible 
to help students (Collins, Brown & Holum, 1991; Collins, 2006; Dennen, 2008). 
Several studies suggested that by combining the learning strategies such as 
constructivism with CAM could increase students’ understanding of the concept 
of the subject matter. (García-Cabrero, Hoover, Lajoie, Andrade-Santoyo, 
Quevedo-Rodríguez & Wong, 2018; Putica & Trivic, 2016; Saadati, Tarmizi & 
Ayub, 2015; Kuo et al., 2012; ). Thus, this would support the students’ HOTS. 
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2.4 Theoretical and Conceptual Framework 
In this study, the theoretical framework used was an adaptation from Dunkin and 
Biddle (1974), of classroom teaching study. The model distinguishes four variables 
as presage (teachers’ experiences, characteristics, and beliefs about mathematics, 
teaching, and learning), context (students’ experiences, school and community 
contexts, and classroom contexts), process (actual teaching and learning behaviors 
that take place inside the classroom) and product (immediate and lasting student 
effect). These variables are then connected to form the conceptual framework.  
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

The conceptual framework is constructed based on the ADDIE model, and this 
model is used to develop a module, which has the characteristics of higher-order 
thinking skills. The researcher developed a module framed on the CAM that 
consists of three phases. The learning theories are embedded in the process of 
teaching and learning within these phases. The main ideas involved in the 
conceptual framework are Constructivism, Social Learning and ZPD, and 
Situated Learning. 

3.   Objectives  
This study aims to investigate the difference in students' performances by using 
HOTS modules for the topics of measurement and geometry between urban and 
rural schools. Specifically, the study based on the next research objectives: 
1. To determine the difference in the students’ performance test scores (post-

test) between the treatment and control groups while controlling the pre-test 
scores at the urban area in the topic of measurement and geometry. 

2. To determine the difference in the students’ performance test scores (post-
test) between the treatment and control groups while controlling the pre-test 
scores in the rural area in the topic of measurement and geometry. 

3. To determine the difference in the students’ performance test scores (post-
delayed test) between the treatment and control groups while controlling the 
pre-test scores at the urban area in the topic of measurement and geometry. 

Figure 1: Conceptual Framework of the study 
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4. To determine the difference in the students’ performance test scores (post- 
delayed test) between the treatment and control groups while controlling the 
pre-test scores in the rural area in the topic of measurement and geometry. 

 
The following research questions: 
1. Is there a difference in the students’ performance test scores (post-test) 

between the treatment and control groups while controlling the pre-test scores 
at the urban area in the topic of measurement and geometry? 

2. Is there a difference in the students’ performance test scores (post-test) 
between the treatment and control groups while controlling the pre-test scores 
in the rural area in the topic of measurement and geometry? 

3. Is there a difference in the students’ performance test scores (post-delayed 
test) between the treatment and control groups while controlling the pre-test 
scores at the urban area in the topic of measurement and geometry? 

4. Is there a difference in the students’ performance test scores (post-delayed 
test) between the treatment and control groups while controlling the pre-test 
scores in the rural area in the topic of measurement and geometry? 

 
The research hypotheses are as follows. 
H01 There is no significant difference in the means of the students’ performance 

test scores (post-test) between treatment and control groups while 
controlling pre-test scores in urban areas in the topic of Measurement and 
Geometry. 

H02 There is no significant difference in the means of the students’ performance 
test scores (post-test) between treatment and control groups while 
controlling pre-test scores in rural areas in the topic of Measurement and 
Geometry. 

H03 There is no significant difference in the means of the students’ performance 
test scores (post-delayed test) between treatment and control groups while 
controlling pre-test scores in urban areas in the topic of Measurement and 
Geometry. 

H04 There is no significant difference in the means of the students’ performance 
test scores (post-delayed test) between treatment and control groups while 
controlling pre-test scores in rural areas in the topic of Measurement and 
Geometry. 

4.  Methodology  
Various experimental conditions happen in education, which requires the 
researcher to use intact groups. As it is the accessibility of the member, or as the 
environment prevents artificial group formation (Klassen, Creswell, Clark, Smith 
& Meissner, 2012). This study utilized a quasi-experimental research design: the 
treatment group and the control group designated year five students.  Assigning 
students randomly to both groups will disrupt classroom learning (Miller, Smith & 

Pugatch, 2020). This study implemented a pretest-posttest control group design to 
evaluate the effectiveness of treatment to the respondents (Ni, Jong, Dison, Thomas, 

Yunus & Suliman, 2020). Two national schools were selected, and this type of school 
was the most common in the district of Kota Bharu. This research used manual 
lottery. Each school was assigned a number—the researcher drawn two numbers. 
Two schools, each in urban and rural areas, were selected in this study. The 
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researcher then numbered classes involved in each school chosen and drawn two 
numbers that represent classes from each school. Subsequently, the researcher 
numbered the selected classes to determine groups for treatment and control. 
Finally, the researcher drew two numbers to represent the experimental groups. 
A total of 69 students participated in an urban school, while a total of 63 students 
participated in a rural school. 

 
4.1 Instrumentation 
In this study, the researcher administered three tests (pre-test, post-test, and post-
delayed test) to measure the students' performances during the treatment. The 
reliability of the tests was 0.78 for the pre-test, 0.79 for the post-test, and 0.71 for 
the post-delayed test. The test paper on the topics of measurement and geometry 
consisted of 12 subjective questions—the test questions based on higher-order 
thinking skills and short-answer items. A group of expert panels determined the 
reliability and validity of the existing. As for the module validity, the evaluation 
activity had gone through four types of assessment that involved expert review, 
development try-out, pilot-test, and field trial (Gagne, Wager, Golas, Keller & 
Russell, 2005).  In this study, three expert reviews validated the modules, two 
from the Institute of Teachers Education and one officer (School Improvement 
Specialist Coaches plus, SISC+) from the District Education Office. The panels 
gave a very constructive comment. The modules were updated based on the 
feedback given before conducting the pilot test. Based on the input, the instruction 
was improved.  The actual study implemented the final version of the module.  
 
4.2 Research Procedures 
A pre-test was conducted on all groups to obtain the fundamental difference 
between the treatment and control groups. The purpose of the pre-test was to 
determine whether or not the means of both groups were significantly different 
and to provide baseline values regarding the variables measured. Therefore, the 
covariate in the analysis used the pre-test. The treatment group utilized the HOTS-
based Module, whereas the control group utilized the conventional teaching 
approach. The post-test measured the students’ performance after they used the 
HOTS-based Module in 12 weeks. The researcher then conducted a post-delayed 
test after the 14th week of the intervention. The researcher used the term delayed 
effect to refer to the impact of treatment observed after some time. In the context 
of the study, the delayed effect meant remembering and utilizing what students 
have learned about HOTS during the treatment sessions. The teacher provided no 
additional treatment or feedback after the post-test and before the post-delayed 
test. In the instructional processes, different teachers handled the treatment and 
control groups. The school administrators have assigned teachers to a particular 
class since the beginning of school. Figure 2 presents the experimental procedure 
of this study. The teacher gave a short briefing to the students regarding the 
instructional intervention at the beginning of the course. After the researcher 
conducted the pre-tests on both groups, the teacher started adopting the HOTS 
approach for the treatment group and the conventional teaching approach for the 
control group. 
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Figure 2: Representation of the research experiment  

 

5. Results and Analysis  
This section will discuss the findings referring to the research objectives of the 
study and the evaluation of the HOTS-based Module in the field trial.  
 
Table 1 presents the mean and standard deviation of the performance test for both 
groups in an urban school. The performance score of the control group was higher 
in the post-test (M =20.97, SD = 4.882) compared with that of the treatment group 
(M = 12.87, SD = 4.884). Whereas, the treatment group was higher in the post-
delayed test (M =15.32, SD = 4.077) compared with that of the control group (M = 
14.19, SD = 4.700). 

 
Table 1: Descriptive statistics of post-test and post-delayed test scores in urban 

schools 

Tests Group of students Mean Std. Deviation N 

post-test Treatment 12.87 4.884 31 

Control 20.97 4.882 32 

post-delayed test Treatment 15.32 4.077 31 

Control 14.19 4.700 32 

 
Table 2 presents the mean and standard deviation of the performance test for both 
groups in a rural school. The performance score of the control group was higher 
in the post-test (M =13.26, SD = 4.731) compared with that of the treatment group 
(M = 12.43, SD = 2.775). Again, the control group was higher in the post-delayed 
test (M =10.87, SD = 5.354) compared with that of the treatment group (M = 10.14, 
SD = 3.649). 

 
Table 2: Descriptive statistics of Post-test and Post-delayed test scores in rural schools 

Tests Group of students Mean Std. Deviation N 

post-test Treatment 12.43 2.755 28 

Control 13.26 4.731 23 

post-delayed test Treatment 10.14 3.649 28 

Control 10.87 5.354 23 

 
Levene’s test was employed to examine the equality of variances in an urban 
school. The result revealed that Levene’s test for post-test [F (1,61) = .454, p = .503 
> .05] was not significant; hence, the assumption of homogeneity of variance was 
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not violated. Whereas, the result of Levene’s test for post-delayed test [F (1,61) = 
1.767, p = .189 > .05] was not significant; hence, the assumption of homogeneity 
of variance was also not violated. 
 
Table 3: Levene’s Test of Equality of Error Variances of Post-test and post-delayed test 

Scores in urban schools 

Tests F df1 df2 Sig. 

post-test .454 1 61 .503 

post-delayed test 1.767 1 61 .189 

 
Levene’s test was employed to examine the equality of variances in the rural 
school. The result revealed that Levene’s test for post-test [F (1,49) =2 .813, p = .100 
> .05] was not significant; hence, the assumption of homogeneity of variance was 
not violated. Whereas, the result of Levene’s test for post-delayed test [F (1,49) = 
.375, p = .543 > .05] was not significant; hence, the assumption of homogeneity of 
variance was also not violated. 

 
Table 4: Levene’s Test of Equality of Error Variances of Post-test and post-delayed test 

Scores in rural schools 

Tests F df1 df2 Sig. 

post-test 2.813 1 49 .100 

post-delayed test .375 1 49 .543 

 
Table 5 shows that after adjusting the mean scores of the pre-tests, there was a 
significant difference in the mean post-test scores between the treatment and 
control groups [F (1,60) = 26.733, p = .000 < .05]. This study shows that students 
in the control group scored significantly better compared with those in the 
treatment group. Again, there was a significant difference between the two 
intervention groups in the post-delayed test scores in the performance test [F 
(1,60) = 4.877, p = .031 < .05]. This result revealed that students in the treatment 
group indicated significantly better performance scores compared with those in 
the control group. 

 
Table 5: Tests of Between-Subject Effects of Post-test and post-delayed test Scores in 

Urban Schools 

Tests Source Type III 
Sum of 
Squares 

df Mean 
Squares 

F Sig. Partial Eta 
Squared 

post-test GROUP 533.414 1 533.414 26.733 .000 .308 

post-delayed test GROUP 83.390 1 83.390 4.877 .031 .075 

 
Table 6 shows that after adjusting the mean scores of the pre-tests for a rural 
school, there was no significant difference in the mean post-test scores between 
the treatment and control groups [F (1,48) = 3.248, p = .078 > .05]. Thus, H02 was 
accepted. The result implied that students in both groups did not differ in the 
post-test. Again, there was no significant difference between the two intervention 
groups in the post-delayed test scores in the performance test [F (1,48) = 2.360, p 
= .129 > .05]. This result revealed that students exposed to both approaches did 
not differ in their post-delayed test.  
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Table 6: Tests of Between-Subject Effects of Post-test and Post-delayed test Scores in 
Rural Schools 

Tests Source Type III 
Sum of 
Squares 

df Mean 
Squares 

F Sig. Partial 
Eta 
Squared 

post-test GROUP   31.634 1  31.634  3.248 .078   .063 

post-delayed test GROUP 42.285  1 42.285 2.360 .129 .031 

 
To evaluate the HOTS-based Module, the researcher produced objective-by-items 
graphs base on the pre-test and post-test items. Figures 4 and 5 illustrated the 
result of the students who used HOTS-based Module during the intervention. 
Figures 3 and 4, the graph suggested that there is an increment in performance 
score between pre-test and post-test among urban students, as well as students in 
the rural school. Figure 3 indicated that the performance of students in urban 
school achieved seven goals out of twelve goals in the pre-test. After the 
intervention, the students manage to achieve ten goals out of twelve goals in the 
post-test. Students have not yet reached two goals after the treatment period. 
Figure 4 indicated that the performance of students in rural schools made four 
goals out of twelve goals in the pre-test. After the intervention, the students can 
make six goals out of twelve goals in the post-test. There were six goals not yet 
achieved after the treatment period.  
 

 
Figure 3: Pre-test and Post-test Showing Student's performance in Urban School for 

Field Trial 

 

 
Figure 4: Pre-test and Post-test Showing Student's performance in Rural School for 

Field Trial 

6.  Discussion  
Kuhs and Ball (1986) stated that teachers need to emphasize student achievement 
when teaching mathematics. Hence, one of the objectives of utilizing the HOTS 
approach was to improve learning performance. This study compared the use of 
the HOTS approach and the use of the conventional teaching approach between 
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urban and rural schools. The result of the post-test revealed that students in the 
control group in urban school had significantly better performance scores 
compared with those in the treatment group. Whereas, the result showed that 
students in the treatment group in urban school had substantially better 
performance scores compared with those in the control group in the post-delayed 
test. The findings indicated that students’ learning could facilitate within 
embedded activities in social contexts by exploring and applying CAM through 
HOTS-based Module (Averill, Drake & Harvey, 2013; Brown, Collins & Duguid, 
1989). Assisting students by coaching and modeling in the way that expert 
planned, revised, and evaluated measurement and geometry problems and 
solutions were useful for students in the treatment group. Phase I included some 
activities based on coaching-modeling-scaffolding; however, this study did not 
report the exact changes. This result was also in line with Hendriks (2001) and 
Stockhausen and Zimitat (2002) that claimed CAM accommodated elementary 
schools’ students’ cognitive skills and reasoning capability. These skills are 
essential in promoting HOTS. 
 
In contrast, the result of the post-test and the post-delayed test of the students 
from rural schools showed that there was no significant difference in the mean 
scores of the measurement and geometry performance. The result of the finding 
was in agreement with the study, both national and international (Ibrahim, Ayub, 
Yunus, Mahmud & Bakar, 2019; Uwaezuoke & Ekwueme, 2015; Nepal, 2017). 
However, this result was not consistent with the results of previous studies (Owi, 
Azhar, Mazlini & Ang, 2017; Yee, Md Yunos, Othman, Hassan, Tee & Mohamad, 
2015; Saido et al., 2015) that indicated differences in performance score after using 
HOTS module. Two interpretations could explain this inconsistent result; the first 
interpretation is that the teaching approach using HOTS based Module is still new 
in Malaysia, especially for those students in a rural area. The conventional 
teaching approach is familiar and comfortable to conduct or follow for both 
teachers and students (Ayub, Mokhtar, Luan & Tarmizi, 2010). According to 
Hagerty, Smith & Goodwin, (2010), there are difficulties in converting from 
traditional teaching to the new teaching approach. The second interpretation is 
that more time needs to be given to teachers and students in rural area schools to 
be familiar and practice using HOTS. Teaching and learning using HOTS based 
Module that stressed on student-centered method tend to feel uncomfortable 
when being tried first.  

Students in rural schools are not only unfamiliar with new contexts, but they have 
difficulty adapting new understandings to prior knowledge. Students also faced 
mathematical problems in the form of sentences (Vurayai, 2020). Time can 
overcome the problem, and this approach needs lots of commitments from the 
teacher (Hodge & Kemp, 2006). Thus, a non-significance difference in 
mathematics performance for both groups of students might be explained by the 
limited time in adapting the HOTS approach.  

This finding might also cause by several factors, such as family, excellent facilities 
and resources, and qualified teachers. The majority of the parents in urban areas 
are more educated than those in rural areas. The family upbringing was an 
essential factor in determining the students' academic performance (Aziz, 2016). 

http://aip.scitation.org/author/Adnan%2C+Mazlini
http://aip.scitation.org/author/Hua%2C+Ang+Kean
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The expectations of an educated family from their children's education are very 
high. Some experts believed that family expectations were the most influential 
factors of the students' decisions to pursue their learning (Davis-Kean, 2005; 
Benner, Boyle & Sadler, 2016). A well-educated family with high income could 
manage to send their children to tuition classes to exhibit better achievement. 
Urban students could also afford to buy other books for their references. Hence, 
students in urban areas have access to more resources to improve their 
performance at school. Also, teachers play an essential role in enabling students 
to exhibit excellent performance. School administers assigned the most 
experienced and qualified teachers to urban schools, whereas new and less-
experienced teachers to rural schools. 
 
According to Owolabi (1990), highly educated teachers prefer to serve in urban 
schools rather than in rural schools. The teacher in the treatment group in urban 
school felt that the HOTS approach could improve her knowledge and experience 
in developing her students' performance. She, therefore, continues to implement 
it even after the intervention. Previous studies stated that urban teachers had done 
a lot of coaching in preparing their students for examinations, thus encouraging 
the spirit of competition and rivalry. However, this may be lacking in rural 
students (Obe, 1984; Kemjika, 1989). The experienced and qualified teachers were 
capable of handling tasks provided in HOTS-based Module, which were 
increased by complexity and diversity, hence require students to use their 
conceptual knowledge to solve HOTS problems. Experienced and competent 
teachers will indirectly increase students' confidence in their learning (Nguyen & 
Pham, 2018).  
  
The use of HOTS-based Module framed CAM, which highly stressed on 
constructivism, could increase students’ HOTS (Matanluk, Mohammad, Kiflee & 
Imbug, 2013). They claimed that; through the choosy experience, students 
construct their knowledge to create a conceptual understanding which forms the 
basis of their learning. According to DeWolf, Bassok, and Holyoak (2015), it is 
significant to foster a sense of mathematics beyond teaching algorithmic 
procedures. Students with a high level of conceptual understanding were capable 
of solving problems in various forms and different settings (Che Ghazali & 
Zakaria, 2011). This study showed that students in urban schools do better than 
those in a rural school in terms of location. Besides, a report by Ibrahim (2019) 
showed that students in the urban school had made fewer errors compared to 
those in the rural school. Students in urban schools have a very significant 
advantage whereby the environment helps them to enriches their academic 
knowledge, especially HOTS. The best opportunities, such as access to many 
resources equipped with urban students, which are not accessible to rural 
students. In other words, learning in an urban environment is advantageous to 
urban students, and it enriches their academic knowledge and HOTS.  
 

7. Limitation and Recommendation 
The researcher considered every attempt to remove errors in the aspects of design 
and analysis, hence considered a few limitations in this study. This study focuses 
on the effect of HOTS-based module learning instruction to promote HOTS by 
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using the problem of measurement and geometry as an exemplar. In the topic of 
measurement, the researcher only covered four subtopics (length, mass and 
volume, shape and space, and angle. Investigating HOTS using other issues will 
have a different result. The study is limited to Year five students in a primary 
school in Kelantan. In this case, perhaps different results will be expected with 
students from other years and locations, varied in subject streams and 
backgrounds. Finally, the duration of this study is limited to a period of 12 weeks. 
A longer-term of instruction may provide a different result. The results showed 
that the HOTS-based module framed CAM has effectively help primary school 
students in both locations to enhance higher-order thinking skills in Measurement 
and Geometry. However, due to the time constraint and complexity, the HOTS-
based Module frame CAM had covered only four subtopics of Measurement and 
Geometry. Thus, the researcher recommended the use of the same framework 
bounded in this study, the scope and treatment of the HOTS-based Module 
framed CAM could be drawn-out to include: 

a. different subtopic and topics in both primary and secondary Mathematics 
b. performances, problem-solving skills, conceptual and procedural 

knowledge by gender, and other capabilities. 
c. learners with different mathematical abilities and learning style 
d. different in research methodology 

 

8. Conclusion 
In conclusion, this study shows that despite the changes in mathematics education 
in schools today, there are still many students who cannot understand different 
parts of mathematics skillfully. Thus, it is rational for mathematics teachers to 
make a significant improvement in their teaching approaches. Therefore, the 
implementation of the HOTS approach should start at the primary school level. 
Teachers need to prudently approach the transformation at an early age so that 
students would have both the ability and support required to be competent in 
mathematics. Teachers and students also need to have positive beliefs in learning 
this new approach to improve their performance. Students with strong positive 
feelings will have an increased ability to learn mathematics and enhance their 
analytical performance (Bakar, 2019). The researcher recommended rural teachers 
are to diversify their teaching strategies and methods. Teachers would create a 
more efficient plan in teaching and learning using the HOTS approach. The HOTS 
approach is active learning proposed in the 21st-century learning; thus, the 
students who used the HOTS approach was able to grasp more strategies in 
problem-solving skills, concepts, and information in improving their decision-
making skills.  
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