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Higher order thinking skills act as crucial component skills to face worldwide 

competition in this rapid information era. Ministry of Education (2013) defined higher 

order thinking skills (HOTS) as the capability to apply knowledge, problem solving, 

reflection, value reasoning, reasoning skills, innovating something new and decision 

making. Teachers are responsible to instill the learning of HOTS to instigate activities 

which requires deeper thinking among students in the pedagogy of 21st century. 

Nevertheless, not much research has been conducted pertaining to the teaching of 

Higher Oder Thinking Skills, and the factors that may influence in teaching of  HOTS 

among teachers as not many comprehensive studies have been done in relation to this. 

The purpose of this study is to determine factors influencing to the teaching of HOTS 

in mathematics classroom. This study looked at  teachers’ knowledge of HOTS; 
teachers’ pedagogical skill;  teachers’ attitude; barriers in teaching higher order 
thinking skills in mathematics class.  

 

 

This study used a correlation research design carried out on 71 primary schools in 

Temerloh district. Cochran’s formula stratified random sampling technique was used to 
select 269 teachers for this study. The respondents were selected by using proportional 

stratified random sampling technique. Data were collected using a set of questionnaire, 

which was adapted from previous studies and validated by a panel of expert. The 

obtained data were analyzed using SPSS statistical software version 19. Descriptive 

statistics were used to assess the demographic profile of the Mathematics teachers of 

Temerloh district. Subsequently, Pearson-Product moment correlation was used to 

identify the relationship between independent and dependent variables. The multiple 

regression analysis was also employed to predict the factors influencing to the teaching 

of HOTS in mathematics classroom. 
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The results revealed that the majority of mathematic teachers self-reported a moderate 

to high level of teaching HOTS. The analysis showed that majority of the teachers 

agreed that how to stratify the learning components to the level of the students for 

teaching HOTS (M = 3.79, SD = 0.38). In addition, the teachers’ reported that they are 
able to use different strategies and techniques to teach HOTS in mathematics classroom 

(M=3.94 , SD=0.43). Moreover, the teachers were found to have a positive attitude 

towards teaching of HOTS (M=3.74,SD=0.49). In terms of barriers, the finding 

revealed that the teachers merely faced slight problem due to the teachers related 

barriers, students related barriers, and external related barriers. Positive significant 

correlations existed between the level of HOTS usage and the four factors. The 

multiple regression analysis revealed that all the four factors influencing were found to 

be significant in predicting the level of teaching HOTS among mathematics teachers.    
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Kemahiran berfikir aras tinggi bertindak sebagai kemahiran komponen penting untuk 

menghadapi persaingan di seluruh dunia dalam era maklumat ini. Kementerian 

Pendidikan Malaysia (2013) mendefinisikan kemahiran berfikir aras tinggi (KBAT) 

sebagai keupayaan untuk mengaplikasikan pengetahuan, penyelesaian masalah, 

refleksi, penaakulan nilai, kemahiran menaakul, menginovasi sesuatu yang baru dan 

membuat keputusan. Guru bertanggungjawab untuk menanamkan pembelajaran KBAT 

untuk mencetuskan aktiviti yang memerlukan pemikiran yang lebih mendalam di 

kalangan pelajar dalam pedagogi abad ke-21. Walaupun begitu, tidak banyak kajian 

dilakukan berkaitan dengan pengajaran kemahiran berfikir aras tinggi dan faktor-faktor 

yang mempengaruhi pengajaran kemahiran berfikir aras tinggi dalam kalangan guru 

kerana tidak banyak kajian komprehensif yang dilakukan berkaitan dengan ini. Tujuan 

kajian ini adalah untuk mengetahui factor-faktor yang mempengaruhi pengajaran 

kemahiran berfikir aras tinggi di kelas matematik. Kajian ini meninjau  pengetahuan 

guru mengenai KBAT;  kemahiran pedagogi guru; sikap guru;  kekangan dalam 

pengajaran kemahiran berfikir aras tinggi dalam kelas matematik. 

 

 

Kajian ini menggunakan reka bentuk kajian korelasi yang dilakukan di 71 buah sekolah 

rendah di daerah Temerloh. Teknik persampelan rawak berstrata formula Cochran 

digunakan untuk memilih 269 orang guru untuk kajian ini. Responden dipilih dengan 

menggunakan teknik persampelan rawak berstrata berkadar. Data dikumpulkan 

menggunakan satu set soal selidik yang disesuaikan dari kajian sebelumnya dan di 

sahkan oleh panel pakar validasi.data yang diperoleh dianalisis menggunakan perisian 

statistik SPSS versi 19. Statistik deskriptif digunakan untuk menilai profil demografi 

guru matematik daerah Temerloh. Selepas itu, korelasi momen pearson-product 

digunakan untuk mengenal pasti hubungan antara pemboleh ubah bebas dan bersandar. 

Analisis regreasi berganda juga digunakan untuk meramalkan factor-faktor yang 

mempengaruhi pengajaran KBAT dalam kelas matematik. 
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Hasil kajian menunjukkan bahawa sebagian besar guru matematik melaporkan tahap 

pengajaran KBAT aras sederhana hingga aras tinggi. Analisis menunjukkan bahawa 

majority guru bersetuju bahawa bagaimana untuk mengelompokkan komponen 

pembelajaran ke tahap pelajar untuk mengajar KBAT (M= 3.79, SD=0.38). Sebagai 

tambahan, para guru melaporkan bahawa mereka dapat menggunakan strategi dan 

teknik yang berbeza untuk mengajar KBAT di kelas matematik (M= 3.94, SD= 0.43). 

dari segi kekangan, penemuan menunjukkan bahawa guru hanya menghadapi sedikit 

masalah kerana halangan yang berkaitan dengan guru, halangan yang berkaitan pelajar 

dan halangan berkaitan dengan luaran. Juga didapati korelasi signifikan yang positif 

wujud di antara tahap pengajaran KBAT dengan kesemua empat faktor tersebut.  

Analisis regresi menunjukkan bahawa keempat-empat faktor yang mempengaruhi 

didapati signifikan dalam meramal  tahap pengajaran KBAT dalam kalangan guru 

matematik. 
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CHAPTER 1 

INTRODUCTION 

1.1 Background of the Study   
 

 

Higher order thinking skills act as a crucial component skill to face worldwide 

competition in this rapid information era. Ministry of Education (2013) defined higher 

order thinking skills (HOTS) as the capability to apply knowledge, problem solving, 

reflection, value reasoning, reasoning skills, innovating something new and decision 

making. Teachers are responsible to instill the learning of HOTS to instigate activities 

which requires deeper thinking among students in the pedagogy of 21st century. This is 

in line with the aspiration of the Malaysian Education Blueprint 2013-2025. Nessel & 

Graham (2007) stated the most fundamental skill which can developed in the classroom 

is thinking skills and it plays crucial role in making a student to achieve higher. Higher 

order thinking skills concept originated from Bloom (1956) cognitive domain 

taxonomy (Forehand, 2010). Pappas et al. (2012) stated that these cognitive domains 

requires knowledge and intellectual skills development and in hierarchically ordered 

from concrete knowledge to abstract. Marshall & Horton (2011) stated that HOTS 

consist of reasoning skills, logical thinking and critical thinking which are fundamental 

skills for daily life and also for academic achievements. 

 

 

HOTS application in assessment and pedagogy such as learning based on inquiry and 

high-level questioning in assessment and pedagogy, could promote HOTS among the 

students and directly enhance the achievement of a student. Correspondingly, Vygotsky 

(1962) stated that process of learning may benefit the students if they are involved in 

the process of thinking directly. Sener  et al. (2015) stated that consequently, 21st 

century’s learning and teaching must concentrate more on independent learning and 
student-centered, collaborative learning and learning based on project, and authenthic 

assessment as well. The above approaches enhance cognitive development and HOTS 

of students. Teachers should include various teaching strategies in learning process, 

such as problem solving activities, learning based on project, thinking tools, 

questioning techniques, discussions, role play, simulations and difficulty level of tasks 

should be increased gradually. Weimer (2002) stated that an effective approach to 

improvised student’s learning experience is student-centered learning. It can be done by 

various methods application such as assessments and assignments to understand a 

single concept (Bishop  et al., 2014) and this is apt to grasp the science concept “an 
environment that allows students to take some real control over their educational 

experience and encourages them to make important choices about what and how they 

will learn” (Doyle, 2008).  
 

 

Yahya et al. (2012) and Clark (2010) stated that intellectual behavior has been 

catogorised by Bloom into six levels of thinking, knowledge, comprehension, 
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application, analysis, synthesis and evaluation. The hierarchical progression identifies 

the lower level to higher level of cognitive processing (Clark, 2010).  

 

 

Yahya et al. (2012) and Forehand (2010) stated that the first three levels of Bloom’s 
taxonomy needs fundamental recognition such as knowledge, comprehension and 

application, while the rest three levels requires HOTS of students. Thus, HOTS of 

analyses, synthesis and evaluation will be applied by students in their learning process 

of mathematics. Gradually, students able to excel in problem solving, thoughtful 

decision making and life-long learning through that experience. Noor (2008) stated that 

higher order cognition is also playing an important role in process of turning a student 

into an independent learner. This process helps students to incorporate the new 

knowledge with the existing ones for deeper understanding in a meaningful way. 

Higher order thinking skills has been firstly highlighted by Benjamin Bloom through 

his taxonomy a few decades ago. Duron et al. (2006) stated that higher order thinking 

is perceived as a higher level of cognitive ability. A study suggests that HOTS need not 

to be taught to students as it is a natural process which is carried by human (Sternberg 

& Williams, 2002). In spite of that, a study conducted by three researchers argued that 

thinking is a natural process; on its own it can often be biased, distorted, partial, 

uninformed and potentially prejudiced (Duron et al., 2006). Hence to excel in thinking, 

it must be cultivated by a student. Black (2005) conducted a study and the results 

shows students may improve their thinking skills, if teachers teach them how to think. 

The same study suggested teachers may teach the strategies and terms which can be 

used in higher order thinking and provide students with the criteria to judge 

information. 

 

 

Thus, we can conclude that it is crucial that teachers should guide the students in order 

to improve their skills even though higher order thinking is a natural ability. A lot of 

efforts have been made by the Ministry of Education to develop students’ higher order 
thinking skills. As an example, Ministry of Education and the Agensi Inovasi Malaysia 

(AIM) joints to develop the i-THINK programme in order to enable schools to teach 

thinking skills to students and to encourage them to be lifelong learners. The main aim 

of this project is to produce creative workers who are innovative and those who able to 

solve problem which is complex. In order to implement HOTS in teaching and 

learning, eight thinking tools is used by students and teachers in this project. On Friday 

July 13, 2012, The Star Online reported, Malaysian Prime Minister Datuk Seri Najib 

Abdul Razak at the launching of the Premier Rally Excellent Teachers 2012 in 

Putrajaya, talked about the importance of HOTS among students. Quoting his words 

that: 

 

 

 “Rapid progress in technology has created jobs that did not even exist 20 years before. 
This trend will become more prevalent in years to come. The question is, how do we 

prepare them to take on jobs that don't exist yet? The answer is, we can't because we 

don't know what will come in the future. What we can do is prepare them with higher 

order skills, with the ability to not only think at a deeper level but also creatively” (The 

Star Online, 2012). 
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Attitudes, behaviors and perceptions of teachers sometimes limits the improvement of 

thinking skills (Paul, 1990). Currently attention to the improvement of higher order 

thinking skills increased by recognizing the importance of HOTS and the deficiencies 

exhibited by the youth in thinking. Several studies carried out in some developed 

countries on various aspects of HOTS along with the constraints on it. 

 

 

In a nutshell, it is vital for teachers to obtain skills in the usage of HOTS in 

mathematics teaching and learning. Thus, this study aims to explore the teachers’ 
knowledge to teach HOTS, their pedagogical skills, their attitudes and the barriers in 

teaching HOTS in their respective mathematics classrooms. 

 

 

1.2 Mathematics Education in Malaysia 

 

 
Mathematics is known to be a mandatory subject at all levels in Malaysian schools 

since independence. This subject is taught from year one to year six in primary level 

and form one to form five in secondary level. There are significant changes in teaching 

Mathematics curriculum in Malaysia. The changes include content transformation from 

traditional Mathematics mainly emphasising on computation skills to Modern 

Mathematics Programme (MMP). In early of 70’s, MMP was introduced in Malaysian 
primary and secondary schools. The primary aim of this programme was to bring in 

some ‘modern topic’ into the Malaysian mathematics curriculum. This programme 
concentrated on a concepts’ understanding rather than gaining computational 
efficiency. Teachers were encouraged to utilise the inquiry method in their teaching 

and students were exposed to the mathematics processes to produce certain results in 

mathematics during the implementation of MMP. The fund for MMP programme given 

by the Asian Foundation. American Peace Corps members was the invited advisers for 

this programme. 

 

 

There was another major update in the content of mathematics curriculum from 

primary level right up to upper secondary level in Malaysian national schools in the 

80’s. In 1983, the New Curriculum for Primary School (KBSR) was implemented to 

replace MMP following the international trends on “students-centered learning” and the 
ideology of an “all-rounded development of the individual”. Lee (2002) stated that 
KBSR in mathematics focused on the addition of primary skills and knowledge through 

direct experiences, motivate students to actively involve in different types of learning 

activities, using a variety of instructional materials and practicing a variety of students’ 
groupings. The syllabus of mathematics was separated into two levels in KBSR. Level 

one (year one until year three) and the level two (year four until year six). Level One 

focused more on mastering the primary concepts of basic skills to solve the 

Mathematics problems. The aim of  KBSR in mathematics was to give an equal 

chances for all students to obtain skills, knowledge, rules, attitudes and desired 

common social practice in community. 
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As a continuation of curriculum, KBSM (Integrated Curriculum for Secondary School) 

was introduced to improve efforts at secondary level in 1989. The major goal of the 

mathematics KBSM was to develop individuals who has ability to think 

mathematically and also apply the mathematical knowledge in daily life. Based on this, 

the content of the curriculum is arranged to the common occurrence in our daily lives 

specifically in three areas: Numbers, Shapes ad Relations and Space (Curriculum  

Development Centre, 2004). Some aspects of mathematics are stressed in secondary 

mathematics curriculum. According to Bishop (1991), these aspects are the balance 

between understanding of concepts and the mastery of basic skills,  the usage of 

mathematics in real-life contexts, problem solving skills development,  history of 

mathematics appreciation and human spiritual and societal values inherent in the 

subject. 

 

 

In 2001, the curriculum of mathematics underwent a total review. As a result, in 2003, 

the Teaching and learning of Mathematics in English (PPSMI) was implemented in 

2003 as a result of the total review done in 2001. Firstly it was implemented for 

Primary One, Secondary One and Secondary Lower Six. Progressively, it was 

implemented in all other level and in 2008 it was completed. Extensive usage of 

Information and Communication Technology (ICT) was expected in order to deliver 

the Mathematics education in English language. Moreover, the students get more 

opportunities to improve their knowledge and skills when they learn mathematics in 

English median assisted by ICT. 

 

 

As a replace for New Curriculum for Primary School, Integrated Curriculum for 

Primary School (KBSR) was introduced in 1993. The goal of KBSR is to produce 

students with better communication skills, critical thinking skills, collaborative and 

creative thinking skills. In 2011, KSSR (Standard-based Curriculum for Primary 

School) was introduced as a replacement for KBSR in 2011. The aim of KSSR is to 

serve all students irrespective of their social background, and offer them an opportunity 

to discover their capabilities, mainly for those with special needs. KSSR also enables 

teachers and students to improve their creativity and thinking capacities. In 2016, 

KSSR were fully implemented where year six students evaluated based on their overall 

performance and participation in the classroom rather than public examination results. 

Standard-based Curriculum for Secondary School (KSSM) for all subjects will be 

ready to roll out to form one students in 2017 (Kementerian Pelajaran Malaysia, 2012). 

Currently, KSSM is still in use. 

 

 

In 2010, new curriculum was launched under the National Key Area Result for 

education after the announcement and introduction of this new curriculum in 2009 by 

the sixth Prime Minister of Malaysia, Dato’ Seri Najib Bin Tun Abdul Razak. The 
goals of the new curriculum are to provide equal education without any partiality 

between students in the city and the students in the village. The introduction of this new 

curriculum is to encourage students to think, know, understand and act like what they 

have learn from the new curriculum’s modules and also to lessen the focus in exams in 

school. This new curriculum also encouraged the students to think critically (Amalina 

& Nik, 2012). 
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1.3 Teaching of Higher Order Thinking Skills in Malaysia      
 

 

Over the years, the major educational goal was to improve and develop the HOTS of 

the students (Zohar & Schwarter, 2005; Fisher, 1999). As Resnick in 1987 said, 

“scaling up the ‘thinking curriculum’ in a way that will foster proficiency for all 
students is currently a major educational challenge” (as cited in Zohar, 2013, p. 234); 

and a primary glance at the perspectives of the teachers conveys that most teachers 

accept that teaching HOTS to students is crucial, mainly to lead their idea generation 

(Yee et al., 2012). Focusing on HOTS is crucial in order to enhance the worldwide 

economic growth, the development of information and communications technology 

(ICT), a knowledge-based economy and a fast-paced world. In reality, most important 

skill for every individual in any educational setting is HOTS. Fisher (1999) thought that 

the development of students’ HOTS is complementary with the inculcation of lifelong 
learning among them. Moreover, Vijayaratnam (2012) stated that we need “thinking” 
students who can constantly respond to real-world demands. 

 

 

We know what is important and what we expect from our education system, from our 

teachers and from our students; but how well are they responding to the challenge of 

teaching and learning HOTS? Ivie (1998) stated that HOTS teaching receiving little or 

no attention in most of the classrooms. She also stated that according to previous 

findings when HOTS does occur in the classroom, teachers seldom put effort to 

maintain students’ flow of higher-level thoughts, perhaps due to teachers’ 
incompetency or disinterest in pursuing learning outcomes other than learning content-

specific goals. Unfortunately, this classroom scenario happens worldwide. 

Contrastingly, Zohar (2013) stated that in spite of contrary reports, fair development 

has occurred in improving the teaching and/or learning of HOTS; it is just that in terms 

of realizing the educational ideal of having ‘thinking’ students in a ‘thinking’ 
classroom within the ‘thinking’ curriculum where active cognition is a routine, yet we 
should put in more effort. Ivie (1998) stated that in the planning and implementation 

levels attention is needed because reoccurrence of inconsistencies in the development 

of curriculum and enforcement will continue to keep the effective teaching of HOTS in 

the classroom as pure rhetoric. 

 

 

A steady increasing influence of thinking skills in our education system is notable 

within Malaysia. In order to improve effective teaching of higher order thinking skills, 

the Ministry of Education (MOE) implemented a stretch of structural reforms through 

the Integrated Curriculum for Secondary Schools (KBSM) which introduced critical 

thinking skills, in 1988, the Vision 2020 in 1991, the Critical and Creative Thinking 

Skills (KBKK) in 1996, and the concept of “smart school” in 1997, with the aim of 
producing students with high thinking capacity. MOE released the Preliminary Report 

of the Malaysia Education Blueprint 2013-2025 in 2012 and the contents clearly 

emphasized higher order thinking skills in three key aspects of education: The written 

curriculum, the taught curriculum, and the examined curriculum (assessment). One 

may wonder, even though so much of attention given to higher order thinking skills in 

our curriculum through many educational policies, does problem of ineffectiveness in 
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teaching higher order thinking skills in schools still occur specifically in Malaysia? 

“Yes, of course”. It has been proved by previous studies. 
 

 

A study in the Preliminary Report of the Malaysia Education Blueprint 2013-2025 has 

found out that most lessons in schools fails to sufficiently engage students in 

constructive thinking where teachers depends on lecture format and most importantly, 

the learning concentrate on recalling facts or achieving surface-level content 

understanding instead of developing HOTS (Malaysia Ministry of  Education,  2012). 

Two earlier studies which was conducted in Malaysia by Zohar (2013) and Ivie (1998) 

portrayed lower-order thinking, instead of HOTS, still dominates teaching methods and 

learning outcomes. 

 

 

Research shows that the teaching and learning of HOTS does not follow a coherent 

path. A study stated that policy documents from all over the world insists the 

importance of teaching the skills of 21st century (Zohar, 2013). HOTS is one of the 

crucial component of 21st century skills. Soo  et al. (2015) stated that the education 

curriculum transformation in the Malaysia Education Development Plan (PPPM) 2013-

2025 concentrates more on HOTS concept which targets to produce knowledgeable 

students who are able to think critically and creatively can compete at the global level. 

The teaching strategies of teachers are hoped to change or at least be adapted and 

adopted to fulfill what has been outlined in the Malaysia Educational Blueprint 2013-

2025, the National Education Strategic Plans 2007-2020 documents and the Malaysia 

Education Blueprint 2013-2025 (Ministry of Education, 2013). Along with the 

principles of the National Philosophy of Education Malaysia, reform efforts by the 

government in the 1990s were concentrated on the demands of the Vision 2020. These 

efforts included restructuring the education system in Malaysia which brought about 

many outcomes, one of which was the introduction of a significant and explicit attempt 

to teach HOTS in schools. 

 

 

1.4 Factors Related in Teaching Higher Order Thinking Skills 
 

 

Previous studies have shown that several factor influencing in teaching HOTS in 

classroom. The following factors are identified based on several studies that 

concentrated on teaching HOTS. 

The first factor is barriers in HOTS teaching. First barrier is teacher-related barrier. 

Teachers are often unsure of how to teach HOTS (Vijayaratnam, 2012; Dooley, 2003; 

Rajendran, 2001; Sparapani, 1998). Teachers are always have an thought that HOTS is 

only meant for well performing students ( Zohar & Dori, 2013; Zohar & Schwartzer, 

2005). Afifah & Retnawati (2019) stated that students having difficulty in 

understanding the HOTS concept if apperception is not given by teachers. A study 

conducted in Malaysia found out that level of thinking ability among secondary and 

primary school teachers is low (Zulkipli et al., 2017). Thus results in inability to reach 

optimal student learning achievement (Altun & Akkaya, 2014). Seman et al. (2017) 

stated that heavy curriculum content and less time results in inability to teach HOTS  

during class hours. 
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Second barrier is student-related barrier. Zohar (2013) stated that several students (even 

the smart ones) usually choose easy way; they tend to neglect the importance to go 

through the hassle if there are any easier ways available to complete their tasks in or 

out of the classroom. Some students do not prefer and have less or no motivation to 

think. Some students think it is easier and faster to be given a direct answer rather than 

thinking out of box and give rationale for it. A study stated some students were too 

dependent on teachers as their cognitive ability is low (Seman et al., 2017). 

 

 

Second factor is pedagogical knowledge in HOTS teaching. Teachers lack of the 

appropriate pedagogical knowledge to teach HOTS to students. A descriptive 

explorative research showed that the knowledge of HOTS teaching is still lack among 

teachers due to less HOTS related training is provided (Afifah & Retnawati, 2019). 

Some teachers having difficulty in delivering material based on HOTS (Afifah & 

Retnawati, 2019). 

 

 

Third factor is teachers’ attitude in teaching HOTS. Teachers’ perceptions suggest that 
they demonstrate better attitude and belief in teaching higher order thinking skills 

(Nagappan, 2015;  Rajendran, 2001). 

 

 

1.5 Problem Statement 
 

 

Malaysia continues to put in plenty of efforts to enhance Science and Mathematics 

achievement to enable Malaysian students to compete globally. Last year (2021), more 

than 44,000 Malaysian students were participated in Kangaroo Math Competition. Only 

10% of them were able to become winners (Kangaroo Math Malaysia, 2021). This 

shows that majority of our Malaysian students still having difficulty in solving 

Mathematics questions which is related to HOTS. 

 

 

Sadly, students’ performance in mathematics subject in Malaysia has dropped in recent 
years even though so much efforts put in by our Ministry of Education to uplift 

Mathematics achievement. 

 

 

Mullis et al. (2012) stated that based on the report prepared by International 

Association for the Study of Educational Achievement (IEA), achievement in 

Mathematics by Malaysia in international exams such as the Trends in International 

Mathematics and Science Study (TIMSS) which is conducted quadrennially showed a 

notable decline either in ranking or average score for mathematics. Kementerian 

Pelajaran Malaysia (2012) stated that the above issue debated in parliament and 

pressured the Ministry of Education to look for a solution to overcome this problem so 

that it would not happen again. Out of 45 countries, Malaysia achieved 26th rank in 

TIMSS 2011 assessment. In year 2007, Malaysia achieved 20th rank. Moreover in 

2011, Malaysia participants gathered 440 scores in average. In 2007, average scores 

gathered by our participants were 474. The average score dropped from 474  (year 
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2007) to 440 (year 2011)  (see Table 1.1). The above situation became a major issue 

which was debated in parliament and the MOE was pressured to find a solution to 

avoid this from occurring again in future (Kementerian Pelajaran Malaysia, 2012). 

 

 

Table 1.1 :  Malaysia’s TIMSS ranking and average scores in mathematics from 
1999 to 2019 

Subject /Year 1999 2003 2007 2011 2015 2019 

Ranking 16 10 20 26 18   8 

Average Scores 519 508 474 440 473  702 

(Source : IEA, 2019) 

 

 

The unexpected result was very disappointing. Analysis for this issue was done and it 

showed that one of the factor for this decline was due to the lack of HOTS among 

Malaysian students as a result of an examination oriented educational system 

(Kementerian Pelajaran Malaysia, 2012). Hence, current learning and teaching of 

mathematics as well as assessment system needed to be revised. Nevertheless, it is 

acknowledged that figures only give a brief picture regarding the performance of those 

students. To improve the quality of education, there are more important aspects to look 

into. Those aspects include students’ physical, emotional and spiritual growth. It is also 

a fact that students who do not master the core intellectual skills such as literacy and 

numeracy, as well as HOTS, will have less chance to succeed in a rapidly changing 

economy as well as to compete in today’s global society Susuwela-Banda (2015) stated 

that to compete in current global society in this rapidly changing economy, students 

should master the core intellectual skills such as numeracy, HOTS and literacy. 

 

 

Malaysian primary schools are still practicing conventional teacher-centered 

approaches that concentrates on information provider, algorithms, as well as drill and 

practice (Tan & Arshad, 2014). Teachers recognise their main role as the information 

provider and instruction, and hence possess high intention to implement teacher-

centered learning in their classrooms. In the classroom while the lesson is going on, 

students pay attention passively to the teacher and questioning only happens once in a 

while. Most of the students depend on the information, explanation, and instructions 

which they gain from the teacher during lesson. Consequently, less participation rates, 

memorisation, and lack of higher-order thinking occur among the Malaysian primary 

school students. One of the prominent and important aspect in a classroom is teacher’s 
questioning. There are several functions of questioning such as reinforce factual 

knowledge, to evaluate student understanding, reinforce, stimulate student thinking, 

elicit prior knowledge and promote student participation as well as classroom 

interaction. Nevertheless, in conventional classrooms in Malaysia, lesser usage of 

questioning is evident and most of the teachers questions are in low order, which does 

not includes the thinking skills application (cited in Tan & Arshad, 2014). A study 

conducted by Zamri & Lim (2011) found out that in an hour only 24 questions are 

asked on average by the teacher, which is significantly lower compared to 69 questions 

asked by their Western counterparts (Graesser & Pearson, 1994). In addition, our 
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Malaysian teachers are still behind in questioning skills and techniques that could 

promote HOTS. 

 

 

A study shows that the teachers and students did show a practice of asking HOTS 

questions, even though high order questions are still low in frequency (Tan & Arshad, 

2014). Over a long period of time, teachers and students might improve their technique 

of questioning and high order thinking with the practice of more problem based 

learning lessons. This study found out the factors which influence the Mathematics 

teacher’s teaching higher order thinking skill during Mathematic class. The main aim 
of this study is to investigate factors which influence the Mathematics teacher’s 
teaching HOTS in learning and teaching process in mathematics subject. 

 

 

The goal of this study is to investigate factors influencing Mathematics teachers’ 
teaching HOTS in learning and teaching process in mathematics that can help improve 

the ranking of Malaysia in TIMSS and PISA assessment. 

 

 

1.6 Objective of the Study 

 

 

The motive of this study is to find out factors which influencing the teaching of HOTS 

in Mathematics class. Specifically, this study sought to determine the factors which 

influencing the teaching of the HOTS in their mathematics class among mathematics 

teachers in Temerloh district. 

 
i. To identify the level of teaching HOTS in mathematics classroom 

 

ii. To identify teachers’ views of their knowledge to teach HOTS, teachers’ views of 
their pedagogical skill to teach HOTS, teachers’ attitude towards teaching HOTS, 
to determine barriers in teaching HOTS in mathematics classroom. 

iii. To investigate the relationship between the selected factors (teachers’ views of 
their knowledge to teach HOTS, teachers’ views of their pedagogical skill to 

teach HOTS, teachers’ attitude towards teaching HOTS, barriers in teaching of 
HOTS) with the level of teaching HOTS among Mathematics teachers. 

iv. To identify the proportion of the variance in the level of teaching HOTS in 

mathematics classroom that can be explained by using the selected predictors. 

 

 

1.7 Research Questions 
 

 

The research questions are as follow based on the objectives of the study. 

 

 

Objective 1: 
RQ1  :   What is the level of teaching HOTS in mathematics classroom   

                      among Temerloh district teacher?  
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Objective 2: 
RQ2.1:   What are teachers’ views of their knowledge to teach HOTS in  
   mathematics classroom? 

RQ2.2:   What are teachers’ views of    their  pedagogical skills to teach  

                      HOTS in mathematics classroom? 

RQ2.3:   What   are   teachers’ attitude  towards   teaching   HOTS   in  

                      mathematics  classroom? 

RQ2.4:   What are the barriers in teaching HOTS in mathematics class? 

 

Objective 3 :   

RQ 3.1:   Is there any relationship between  knowledge to teach HOTS   

                      with teaching  of  HOTS? 

H3.1   :   There is a significant relationship between  knowledge to teach  

                        HOTS and teaching of  HOTS. 

RQ 3.2:   Is there any relationship between pedagogical skill to teach  

                      HOTS with teaching of HOTS? 

H 3.2   :   There is a significant relationship between  pedagogical skill to  

                        teach HOTS and teaching of  HOTS. 

RQ 3.3:   Is there any relationship between teachers’ attitude with          
                      teaching of HOTS? 

H 3.3   :   There is a significant relationship between  teachers’ attitude  
                        and teaching of  HOTS. 

 
RQ 3.4:   Is there any relationship between barriers with teaching of  

                  HOTS? 

H 3.4   :   There is a significant relationship between barriers and teaching  

                        of  HOTS. 

 

Objective 4 : 
RQ 4  :   What is the proportion of variance in the level of teaching  

                      HOTS in mathematics classroom that can be explained by using  

                      the selected predictor? 

 

 

1.8   Significance of the Study 
 

 

As mathematics teacher in primary schools assess their instructional practices, it is 

likely that they may be encouraged to consider concentrating on higher order thinking 

skills goals as an alternative to teaching. In the recent mathematics teacher-centered 

method and the large-sized classes of passive learners, it has not been common for 

teachers to involved their students in discovering the reasons for learning or the 

anticipated outcomes, since teaching towards examinations has been the standard. This 

study may be significant in collecting information about recent mathematics teachers in 

primary schools about factor influencing to the teaching of HOTS. Moreover, this study 

may be helpful to Malaysian mathematics teachers who seek to uplift the use of 

learning and teaching strategies that emphasise higher order thinking skills outcomes, 

aid the Malaysian MOE in making effective policy decisions, educational strategies 
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application with greater certainty, and establish expectations for hiring new 

mathematics teachers. 

 

 

This study would benefit the Malaysian teacher, the Ministry of Education, and future 

researchers to understand teachers’ perception of constraints on improving students’ 
HOTS. This study is a research to investigate factors influencing teachers’ teaching 
strategies in teaching HOTS in mathematics classroom among mathematics teachers in 

Temerloh, Pahang and volunteered teachers who want to take part in the study via 

questionnaire. The result from this study provides practical implication for teachers. 

The result of this study can be used by teachers to re-examine and redesign their 

instructional models to allow students to employ multiple thinking. The findings of this 

study will give broad implication for learning and teaching in Malaysia especially in 

implementation of HOTS in teaching of Mathematics and other subjects to promote 

better learning. This study would benefit both teachers and students because it provides 

the investigation of the barriers and difficulties that students face when their teachers 

are trying to teach them. Primary schools teachers in Temerloh chosen as sample of this 

study in order to improvise the knowledge level of HOTS in teaching mathematics. 

This study could help the Department of education Temerloh district to provide 

appropriate courses related to teaching HOTS in mathematics. Hence, it could improve 

the teachers’ knowledge level of teaching HOTS in mathematics. 
 

 

1.9   Limitation of the Study 

 

 

The scope of this study is the respondents involved in this study which were 

mathematics teachers in Temerloh district of Pahang. The study has its own limitations. 

Firstly, data from this study were acquired from 71 schools in Temerloh. The 

respondents involved in this study were mathematics teachers who are teaching 

mathematics in primary schools in Temerloh distrct. Therefore, findings drawn from 

this study may be not be generalized to all mathematics teacher population in Temerloh 

district. It is because there is less study based on primary schools. Other than that, 

Temerloh district choose to find respondents for conduct this study. The main reason is 

Temerloh district as many rural school. 

 

 
On the other hand, this study limits the research design. In this study I am as researcher 

use correlation research design. A correlational research design was chosen because no 

manipulation of variables involved in this study, and it was carried out in an attempt to 

obtain the information on the present scenario on barriers in teaching HOTS, teachers’ 
attitude in teaching HOTS, teachers’ knowledge about teaching HOTS, and teachers’ 
confidence level in teaching HOTS. 
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1.10   Definitions of Terms 
 

 

Every important key term or variable used in this study is crucial to be defined 

theoretically and operationally in order to give a clear understanding and guidance in 

conducting the study. The clearly defined key terms or variables are valuable for data 

collection, data analysis, and the generalization of the research findings. The key terms 

or variables used in this study are as follow:- 

 

 

1.10.1  Higher Order Thinking Skills 
 

 

A collection of skills or complex skill known as higher order thinking skills. Nickerson 

et al. (1996) stated that HOTS can be considered as a skill which might be done well or 

poorly, efficiently or not efficiently and it can be improvised with proper instructions. 

Higher order thinking skill is actually a process of applying, analyzing, synthesizing 

and assessing knowledge (based on Bloom’s taxonomy of educational objectives). 

 

 

1.10.2  Attitude towards Higher Order Thinking Skills 
 

 

Attitude described as a combination of feelings, beliefs and tendencies that influence an 

individual to act towards other persons, groups, ideas, or object (Schafer & Tait, 1986). 

Conversely, Ajzen & Fishbein (1980) defined attitude as an individual’s degree to act 
in a favorable or unfavorable way with respect to a psychological objects. In the 

context of this study, attitude toward teachers’ in teaching HOTS refer to the 
combination of feelings, beliefs, and tendencies of teacher in teaching HOTS in 

mathematics class in a favorable or unfavorable way.   

 

 

1.10.3  Barriers in Teaching Higher Order Thinking Skill 
    

 

Betts (1999) describes as factors that would inhibit individuals from participating in 

education. On the other hand, Thomas (2005) defined barriers as obstacles that would 

inhibit teachers to fully participate in teaching. In this study, the barrier refers to the 

obstacles that hinder teachers from teaching HOTS in mathematics classroom. 

 

 

1.10.4   Knowledge of Higher Order Thinking Skills 

 

 

The researchers who conducted study based on higher order thinking skills agrees that 

background knowledge plays a crucial role. Specifically, Willingham (2007) see 

background knowledge as necessity if students are to demonstrate their HOTS. McPeck 

(1990) stated that basic knowledge is needed for students when they need to think 

higher. Domain-specific knowledge is crucial to HOTS because the kinds of 
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evaluations, explanations and evidence that are most highly valued differ from one 

domain to another. 

 

 

1.10.5  Pedagogical Skill in Teaching Higher Order Thinking Skills 
 

 

Pedagogical skill is known as discipline that deals with the theory and practice of 

teaching. Pedagogical skill informs strategies in teaching, actions of teacher, decisions 

and judgements of teacher by taking into consideration of learning theories, student’s 
understanding, the needs of the students and the interests and background of individual 

students. Pedagogical skills includes the way of teacher interacts with students and the 

intellectual and social environment the teacher seeks to develop. 
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