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ABSTRAK 

Kajian ini bertujuan untuk melihat Amalan Penerapan Pembelajaran Aktif 

dalam Proses Penyelesaian Masalah Matematik dalam Kalangan Guru Sekolah 

Rendah di Daerah Kulai merentas pengalaman mengajar guru. Seramai 150 responden 

yang terlibat sebagai sampel kajian. Reka bentuk kajian yang digunakan adalah 

kuantitatif. Alat kajian yang telah digunakan adalah borang tinjauan yang telah 

dibahagikan kepada 3 bahagian. Borang tinjauan tertumpu kepada Amalan Pendekatan 

Pembelajaran Aktif dalam Penyelesaian Masalah Matematik dalam Kalangan Guru 

Sekolah Rendah di Kulai. Hasil kajian menunjukkan bahawa kebanyakan guru sekolah 

rendah di Kulai telah menunjukkan maklum balas yang positif terhadap amalan 

pendekatan pembelajaran aktif dalam penyelesaian masalah Matematik bagi aspek 

perancangan; (median = 4.00), aspek pelaksanaan; (median = 4.00) dan aspek 

penilaian; (median = 4.00). Sementara itu, dapatan kajian juga membuktikan bahawa 

tidak terdapat perbezaan yang signifikan bagi kemahiran penerapan pembelajaran aktif 

dalam proses penyelesaian masalah matematik murid sekolah rendah merentas 

pengalaman mengajar guru, [𝑋2 (2) = 3.935, 𝑝 =  3.237]. Secara keseluruhan, 

kajian ini menunjukkan bahawa guru sekolah rendah di Kulai mengamalkan 

pendekatan pembelajaran aktif dalam penyelesaian masalah matematik dari aspek 

perancangan, pelaksanaan dan penilaian. Oleh itu, pentadbir sekolah dan guru dapat 

mengkaji penyelidikan ini untuk mendapatkan idea dalam pelaksanaan pendekatan 

pembelajaran aktif di bilik darjah. 
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ABSTRACT 

This study aims to see the Practices of Active Learning Application in the 

Mathematical Problem Solving Process Among Primary School Teachers in Kulai 

District across the teaching experience of teachers. A total of 150 respondents were 

involved as the study sample. The study design that has been used is quantitative and 

the research tool that has been used is a survey form that has been divided into 3 parts. 

The survey form focuses on the Practices of Active Learning Approach in Solving 

Mathematical Problems Among Primary School Teachers in Kulai. The results show 

that most primary school teachers in Kulai have shown positive feedback on the 

practice of active learning approach in problem solving Mathematics for the aspects 

of planning; (median = 4.00), implementation; (median = 4.00) and evalaution; 

(median = 4.00). Meanwhile, the findings of the study also prove that there is no 

significant difference for the application of active learning skills in the process of 

solving mathematical problems of primary school students across the teachers teaching 

experience, [𝑋2 (2) = 3.935, 𝑝 =  3.237]. Overall, this study shows that primary 

school teachers in Kulai, practice active learning approach in solving mathematical 

problems from the aspects of planning, implementation and evaluation. Therefore, 

school administrators and teachers can study this research to get ideas in the 

implementation of active learning approaches in the classroom.  
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CHAPTER 1 

 

 

INTRODUCTION 

1.1 Introduction 

21st century learning was introduced in 2014 is a transformation in the national 

education system that demands changes in the teaching and learning process 

(Masyuniza, 2015). 21st century learning brings many new changes to the world of 

education. The implementation of 21st century learning in teaching aims to shift the 

paradigm of the education system and further make Malaysia a center of educational 

excellence in the Asian region and international level (Madinah Mohamad, 2014). 21st 

century learning focuses on the student centered learning process and emphasises on 

student skills (Jansen & Van Der Merwe, 2015). Bernet Berry (2011), explains that 

21st century learning is a form of learning that requires students to master the content, 

synthesise and evaluate information from various subjects and solve problems. In this 

process, students are provided with the skills to deal with the challenges in the world 

of education that are exposed to various problem solving processes as well as 

challenging individual thinking (PPPM, 2013). 

21st century learning emphasises five key skills elements that are important 

namely communication, collaborative, critical thinking, creativity as well as the 

application of noble values and ethics (4C 1V), (Buletin Anjakan, 2015). These five 

elements in 21st century learning skills can be applied through problem based learning 

using real life situations which is capable of preparing students to think critically and 

creatively (Dunlap, 2005; Watson, 1980). This method has the potential to make 

students to be more active in the classroom through the active learning approach. 

Hence, this study intends to incorporate this method in a mathematics classroom.  
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An active learning approach in mathematics classroom has the potential to 

affect students' active involvement in the teaching and learning process (Rahimi, 

2012). Apart from improving the quality, it also helps students to follow learning better 

as well as optimizing the potential and motivation of students (Abdul Hakim, 2015; 

Emmanuel, 2014). The application of active learning can also have an impact in the 

problem solving process among students and help in the cognitive development of 

students especially in the problem solving process (Zuriawahida, 2016; Noor Hidayah, 

2017). Mathematical problem solving is the application of mathematical skills to solve 

various problems (Voskoglou, 2008). Teachers today need to be more creative in 

providing teaching materials that involves problem solving methods which is in line 

with the objectives of 21st century learning and should always ensure that students are 

actively involved in the classroom.  

However, in their comparative analysis of international frameworks for 21st 

Century competences, Voogt and Roblin (2012) identify a common recognition of the 

development of skills relating to communication and collaboration, problem-solving 

and creativity as being fundamentally important. Voogt and Roblin (2012), has also 

stated that teachers should not only facilitate in the acquisition of 21st century learning 

skills among their students, but they have to possess the skills. One of the findings has 

emerged with continuous professional development (CPD) for teachers in order to 

facilitate the development of 21st Century pedagogies (Conneely et al., 2015; Maab & 

Artigue, 2013). The structured CPD module has been incorporated in 21st century 

learning skills for all the primary school teachers (Bridge21, 2014). Therefore, today's 

teachers have been provided with 21st century learning skills and are encouraged to 

design student centered learning experiences that support 21st century learning skills.  

The application of 21st century learning practices in teaching and learning using 

active learning methods can benefit students in the process of solving mathematical 

problems. Therefore, this study examines the practices of active learning approach in 

mathematics problem solving among primary school teachers from the aspect of 

planning, implementation, evaluation and across teachers teaching experience. 



 

3 

1.2 Background of Study 

Mathematics is a subject that involves many abstract concepts (Nurulhuda, 

2014). Therefore, the process of learning mathematics that emphasizes memorization 

method is less effective (Noor Azlan, 1987). Mathematics teachers should be aware of 

teaching strategies and should always reflect on pedagogy by implementing relevant 

teaching strategies (Shulman, 1986; Nadzri, 2017). Furthermore, mathematics is 

considered a difficult subject to understand, tedious and lacks direct meaning for 

certain students (Noraini Idris, 2005). Therefore, negative perceptions towards this 

subject affect the mathematical problem solving process among students. Furthermore, 

the set of skills that students are required to acquire in the 21st century learning aims 

to provide a learning that focuses on active learning which is important to help students 

master the problem solving process (Aimi Hafizah, 2017).  

1.2.1 The Importance of Problem Solving in Mathematics 

Mathematical problem solving is considered difficult for certain groups of 

students because it often requires a student to analyze long Mathematical sentences 

(De Corte, 2000). As a result, students are confused in choosing the most appropriate 

method to apply in the process of solving mathematical problems. Previous studies 

report that difficulties in the process of solving mathematical problems are not only 

experienced by students in the Institute of Higher Learning but also experienced by 

most school students (Zamri, 2012; Ainun Rahmah, 2017). This situation has 

implications on teachers where teachers need to be more efficient in the method of 

presenting the content in the classroom. This enables students to receive the input that 

will be presented by the teacher and help them in the process of solving problems 

especially in mathematics. 

The difficulty among students in the process of solving mathematical problems 

is also due to the fact that most concepts in mathematics are interrelated where the 

understanding of one concept is dependent on the understanding of other mathematical 

concepts (Wheeler, 1983). This means, students have to master the skills in all 
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mathematics topics in order to understand the requirements of the question and choose 

the right technique in solving the question. Therefore, mathematics is able to improve 

the problem solving skills such as understanding problems, planning strategies, 

implementing plans and reviewing the results should be emphasized to improve 

student’s understanding (Polya, 1973). 

Students sometimes understand the requirements of the question but they do 

not know the correct method to solve the problem. One of the common reasons for this 

problem is the lack of teacher’s exposure in answering techniques as well as lack of 

training for problem solving questions (Zarina, 2012). Problem solving questions are 

important to be given to the students so that they will be able to experience answering 

the questions (Poon, 1994). Another factor that contributes to the weakness of students 

in solving mathematical problems is the lazy attitude to read long mathematical 

sentences (Lim Beng Tin, 2000). Certain students tend to choose to answer only direct 

and shorter mathematics questions as compared to a long mathematical problem 

solving question. This situation occurs because students think they will allocate more 

time to solve long mathematical questions. In this case, teachers can teach students 

how to answer problem solving questions effectively to avoid students from feeling 

the burden or lack of time to answer (Baharin, 2007). 

Problem solving in mathematics not only involves the process of listening, 

reading but also the process of visualisation (Radazt, 1979; Hoon, 2013). Pupils find 

it very difficult to do visualisation process after reading mathematical questions based 

on problem solving. The visualisation process requires high skills to from various 

directions either from two dimensions or three dimensions when it is manipulated by 

a person (Mohd Daud Hamzah, 2004). This is because mathematical problem solving 

questions are more focused on the visualisation process and students can solve the 

question by relating it to real life situations. Pupils can solve problems that require 

visual skills if the teacher can display images, drawings on whiteboard, display on 

computer or by using interactive books (KPM, 2019). 
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1.2.2 Active Learning Approach in Teaching and Learning Mathematics 

Students’ active involvement and the need for students to work in groups 

during the learning process is an effective strategy in improving student’s mastery 

(Nortan & Zhang, 2014; Kamruddin, 2011). Students' negative perceptions in 

Mathematical problem solving is connected to teachers teaching methods (Uya, 2011). 

However, in the process of learning mathematical problem solving, there are still 

teachers who use pen and paper, chalk and talk as well as memorisation methods 

(Samuelsson, 2010). As a result, there are no interesting activities that involves 

students actively interacting with their friends or teachers (Neuman & Fisher, 2012). 

Hence, students will expect the teacher to always provide information and ideas in 

exploring problem-solving questions. Therefore, students are not independent to think 

critically or creatively and do not strive to find and build their own knowledge in 

solving mathematical problems (Yang & Wu, 2012). 

The one-way teaching and learning process between teachers and students 

causes students to not apply their ideas in the learning process. The lack of active 

involvement of students in the process of solving mathematical problems, causes them 

to be discouraged and feel unmotivated. This statement is also supported by Rosati 

(2016), who has stated that teacher centred learning has made it difficult for students 

to visualise and understand the actual problem. Rohani Arbaa, Hazri & Nordin (2010) 

has proven that one of the factors that leads to students' weaknesses in solving 

Mathematical problems is poor teaching methods. This is due to the fact that teachers 

often lecture in a classroom without trying to diversify the methods according to 

different groups of students. 

Students are also found to be less interested in the problem solving process if 

the teacher does not relate the lesson to daily life situations (Khairuddin Ahmad, 2011). 

This causes students to not understand what they have learned and how to apply what 

they have learned when they are engaged in mathematical problem solving questions. 

This is supported by the study of Emily (2017), who found that most students are 

sensing learners, who like things that happens around them and which is relatable to 
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their daily lives. He also found that students show lack of interest if the teacher does 

not relate it to the real life situations. 

Teaching activities that encourage student’s active involvement in learning are 

less practiced by teachers in teaching and learning process (Mok.Soon.Sang, 2011). 

There are teachers who still tend to use teacher centered teaching methods such as 

lecturing techniques (Wright, 2011 & Norlela, 2007). According to Zamri and Nur 

Aisyah (2011), most mathematic teachers still use traditional methods in the teaching 

process. This causes students to misunderstand the things they have learned. Teaching 

methods that are one-way are no longer suitable in curriculum reformation and is not 

in line with 21st century learning skills.   

Overall, there are some constraints faced by teachers in mathematical problem 

solving. Therefore, teachers should plan the teaching and learning process using 

appropriate techniques and methods in order to help students overcome the challenges 

when they are engaged in mathematics problem solving questions. 

1.2.3 Teachers Skills in the Implementation of Active Learning 

Active involvement of the students has to be ensured by a teacher during the 

planning of a lesson. It needs to be done meticulously to make sure the teaching and 

learning process runs smoothly. According to a study by Richards (2010), the 

planning, implementation and evaluation of teaching and learning should be done by 

giving priority to the active learning process of students. However, the study of Mok 

Soon Sang (2011), found that teachers are capable in the aspects of assessing their 

students but they face obstacles in handling it due to lack of skills. Teachers are lacking 

active learning skills and face difficulties in preparing their lesson plans (Hallinger, 

2010). They face difficulty in choosing the most appropriate activity to ensure students 

are actively involved in the classroom. Teachers rarely choose appropriate techniques 

that could result in students not being able to understand the topics that they have 

learned (Noriati Rashid, 2010). 
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Active learning can also be implemented through good questioning techniques 

and encourage critical and creative thinking skills among students. However, the 

failure of teachers in managing time while planning and implementing activities results 

in teachers not being able to carry out active learning approach in the classroom.  As 

a result, most teachers are comfortable using traditional method that emphasise one-

way communication. In addition, lack of time causes teachers to focus more on 

completing the syllabus before the test (Zamri, 2011) which is a common situation that 

is prevalent in Malaysia.   

Psychological knowledge refers to the knowledge needed to create and 

optimize teaching and learning environment. The absence of psychological knowledge 

among teachers such as ignoring student’s learning styles causes active learning cannot 

be implemented effectively (Wiseman, 2008). This is because, each individual has a 

different learning style (Callie, 2020). Teachers' skills in using manipulative materials 

are very important so that students can have a clear picture of what they have learnt 

and students can be actively involved in the teaching and learning process. Experts 

from America argue that the use of manipulative objects is not emphasized by teachers 

in learning although research has concluded that students can learn mathematics 

through participation in daily activities and engaging in student centered activities 

(Azizi Yahya, 2007). This situation occurs in the context of most classrooms in 

Malaysia. Manipulative materials are not constructively and regularly used in a 

classroom. 

According to Alexandra (2020), the process of reflection can occur when the 

teacher discusses with other colleagues to obtain information and views on how to 

solve an issue or problem and give importance on that area when planning the next 

lesson. Lindh (2016), states that individuals who practice reflective thinking will 

always be aware in giving importance to problems and are committed to find solutions, 

willing to sacrifice time to ensure that problems can be overcome and always consider 

the expert’s views that have the potential to solve problems. 
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Teachers do less reflection process after the end of teaching and learning 

sessions. In addition, teachers do not take into account the suitability of teaching aids, 

students' prior knowledge as well as methods and techniques used in the topics that is 

being taught. This is evident by the existence of various studies on reflective thinking 

and practice conducted by educational researchers around the world from time to time 

(Roessger, 2014; Ong, 2004). Teachers’ skills in the implementation of active learning 

are very important in order to create a conducive learning environment and to 

reciprocate students' interest in the mathematical problem solving process. 

1.2.4 Application of Active Learning in Mathematical Problem Solving Process                

across Teacher’s Teaching Experience 

A teacher’s teaching experience also may affect the application of appropriate 

methods used in solving mathematical problems. This is because the effectiveness of 

an effective teaching is the result of teachers’ skills in planning, implementing and 

evaluating active learning approach. This is also stated by Cruickshank, Jenkins and 

Metcalf (2006) who argue that an effective teacher is a teacher who can help students 

gain knowledge from a teaching and learning process. Sulaiman (2003), says that 

teachers should have skills and expertise in mastering certain subjects. Novice teachers 

can improve the quality of students learning as a result of improving the skills and 

teaching quality of the teachers themselves (Duke, 2006). 

The duration of teacher’s teaching experience throughout their service 

influences the effectiveness of a practical teaching and learning method (Lovorn, 

2017). This matter arises because there are differences between newly graduated 

teachers (novice) who are placed at schools among experienced teachers (experts). The 

research study done by Lovorn (2017) is in line with Hattie (2003) who have explained 

that new teachers are still less experienced with the school situation and the teaching 

and learning process in the classroom compared to the teachers who taught for more 

than five years with extensive experience in issues related to class management where 

they can implement active learning. However, the study of Abbas and Niloofar (2012), 

has reported that teacher’s motivation is not influenced by factors of teacher’s teaching 
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experience. Therefore, they are able to implement active learning approach in 

mathematical problem solving. Furthermore, Muhamad Yazid Khalil (2018) has stated 

that teaching experience does not affect level of knowledge in practicing active 

learning skills among teachers in primary schools. 

There are many results of the study conducted in western countries shows the 

method of learning based on problems is an alternative method in providing students 

who can solve problems critically, prioritize self directed and active learning in facing 

the challenges in today’s world. (Sternberg, 2010). Therefore, teachers must equip 

themselves with active learning approach in mathematical problem solving despite 

their teaching experience. 

1.3 Problem Statement 

21st century learning emphasises that the active learning of students should be 

able to improve communication, collaboration, critical and creative skills as well as 

values and ethics in themselves (Clark, 2009). Therefore, applying active learning in 

the process in solving mathematical problems will enable students to understand, 

analyse and answer questions with excellent should be strived by all teachers in all 

Malaysian classrooms.  

However, teachers are confused in choosing the most appropriate method to be 

applied during the planning aspect of the problem solving process because it involves 

long sentences (Glazer, 2010). Problem solving process not only involves one specific 

topic to obtain the answers but it involves a combination of several topics. Lack of 

teachers’ exposure in the technique of answering mathematical problem solving 

questions and lack of worksheets cause students to face difficulties when they are 

engaged I problem solving questions (Katherine etc,al.,2009). Lack of training in 

doing worksheets involving mathematical problem solving causes students to run out 

of time to read, understand and analyse for solutions. In addition, teachers face 

challenges in the implementation of the process due to the lack of learning aids for this 

subtopic. 
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Therefore, students have a negative mindset towards mathematical problem 

solving questions (Rohimi, 2014). In addition, the use of traditional methods that is 

commonly used by teachers’ cause students to be dependent and this hinders their 

critical thinking process. It also disables students from applying ideas in the teaching 

and learning process. Teachers who do not apply active learning in the classroom cause 

students to be less focused (Yeliz, 2016). In addition, the relatively poor level of 

mastery in Mathematical concepts and the use of inappropriate teaching methods cause 

students to not be able to answer mathematical problem solving questions. 

However, not many studies emphasize on the importance of active learning in 

the teaching and learning process in mathematical problem solving. Therefore, this 

study aims to identify the practices of active learning approach in mathematics 

problem solving among primary school teachers from the aspect of planning, 

implementation, evaluation and across teachers teaching experience. In a nutshell, 

students can be actively involved in the activities implemented in the classroom as 

well as they will be able to apply methods and techniques in the process of solving 

mathematical problems. 

1.4 Research Objectives 

  There are four research objectives to elaborate. The aims of this research are: 

i. To identify the practices of active learning approach in mathematics 

problem solving among primary school teachers from the aspect of 

planning. 

ii. To identify the practices of active learning approach in mathematics 

problem solving among primary school teachers from the aspect of 

implementation. 

iii. To identify the practices of active learning approach in mathematics 

problem solving among primary school teachers from the aspect of 

evaluation. 
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iv. To identify the practices of active learning approach in mathematics 

problem solving among primary school teachers across teachers 

teaching experience. 

 

1.5 Research Questions 

The questions for this study are as follows; 

i. What is the level of active learning approach in mathematics problem 

solving among primary school teachers from the aspect of planning? 

ii. What is the level of active learning approach in mathematics problem 

solving among primary school teachers from the aspect of 

implementation? 

iii. What is the level of active learning approach in mathematics 

problem solving among primary school teachers from the aspect of 

evaluation? 

iv. Is there any significant difference in the level of active learning 

practice in the mathematics problem solving among primary school 

teachers across their teaching experience? 

 

1.6 Research Hypotheses 

The aims of this study is to test the following hypothesis: 

i. Ho 1: There is no significant differences in practices of active 

learning approach in mathematics problem solving among primary 

school teachers from the aspect of planning across the teachers teaching 

experience. 
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ii. Ho 2: There is no significant differences in practices of active 

learning approach in mathematics problem solving among primary 

school teachers from the aspect of implementation across the teachers 

teaching experience. 

iii. Ho 3: There is no significant differences in practices of active 

learning approach in mathematics problem solving among primary 

school teachers from the aspect of evaluation across the teachers 

teaching experience. 

iv. Ho 4: There is no significant differences in practices of active 

learning approach in mathematics problem solving among primary 

school teachers across the teachers teaching experience. 

1.7 Theoretical Framework 

 Teaching models and theories contain important elements that can give 

an idea of the teaching process. Teachers should take various considerations in 

choosing teaching models that can have a positive impact on their teaching and to 

determine the effectiveness of teaching and learning process. This can be ensured by 

the selection of appropriate methods, techniques and approaches. Each model has its 

own strengths in assisting teachers in their teaching and learning process (Mok Soon 

Sang, 2003). For this study, Glaser’s basic teaching models and constructivism theory 

were used 

 

 

Figure 1.1 Theoretical Framework of the Study 
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Figure 1.1 shows the relationship between models and theories used to apply 

in active learning in the mathematics problem solving process. The Glaser’s model and 

the theory of constructivism were used in this study. The basic teaching model was 

introduced by Robert Glaser in 1962. The Glaser’s model divides the teaching process 

into four parts, namely teaching objectives, prepared behaviour, teaching procedures 

and performance behaviours. Teachers as facilitators, can plan and implement their 

daily lesson plans based on the Glaser Model. The learning objectives emphasised in 

this model help teachers to observe and measure students’ behavior after the teaching 

steps are carried out. A clear statement of the students’ behavior to be achieved through 

the lesson, allows the teachers to plan the teaching steps and make an assessment on 

the effectiveness of their teaching process. 

The theory used in this study is constructivism theory. This theory was put 

forward by John Dewey in 1966. Constructivist learning theory emphasises that 

teachers can relate new learning to their prior knowledge, abilities and interests of 

students so that the teaching and learning process becomes more meaningful. While 

implementing the planning process, teachers can refer to the prior knowledge, skills 

and attitudes of a student. Teachers have an important influence and role in increasing 

students' commitment to their lessons (Ismail Abas, 2007). Next, in the process of 

implementing the teaching procedures outlined in the Glaser’s model help teachers to 

select appropriate activities based on 21st century learning and learning elements.  

Teachers can implement the teaching and learning process by using appropriate 

methods so that the content of the lesson is delivered effectively. Active learning 

activities can be inserted to attract students which has been emphasized in 

constructivist theory (John Dewey, 1966). Pupils can also be involved in learning 

activities such as observing, concentrating, discussing and solving problems. The 

evaluation process which is the final process in this model, allows teachers to reflect 

on the teaching and learning process. Teachers can observe and conduct tests to 

determine whether students have mastered the problem solving process. Teachers can 

conduct quizzes or formative tests after completing each subtopic. By doing so, the 

teacher can find out the weaknesses of the students and can conduct various activities 

to overcome the weakness.  
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Trotter (1986) has stated that there are 5 stages in teacher’s development. The 

first stage of teacher’s development is novice level teachers. At this stage, teachers 

begin to learn how to teach. Novice teachers also learn basic facts, concepts and rules 

in teaching. According to Ragbir Kaur (2013), the learning and facilitation process in 

the classroom requires teachers to master some knowledge related to pedagogical 

practices. The second stage of teacher’s development is advanced novice level. The 

results of the teacher's initial experience related to practice in the classroom help the 

teacher to build self confidence. According to Syed Ismail Syed Mustapa and Ahmad 

Subki Miskon (2010), advanced novice teachers need the guidance of mentor teachers 

to maintain the interest and motivation of the advanced novice teachers. Advanced 

novice teachers need to add and strengthen the understanding of facts, concepts, 

principles related to the learning process and facilitation.  

The third stage of teacher’s development is skilled teachers. At this stage, 

teachers already have professional qualifications. The fourth stage of teacher’s 

development is expert teachers. At this stage, teachers have become proficient in their 

field. Syed Ismail Syed Mustapa and Ahmad Subki Miskon (2015), argues that expert 

teachers are a group of teachers who have skills, expertise and excel in their respective 

subjects or areas of specialization.The fifth stage of teacher’s development is master 

level. At this stage, an expert teacher is an authoritative person in his or her profession 

because his or her ideas and skills can influence policies related to classroom practice. 

At the master level, teachers have acquired specialized expertise and the ability to 

manage change efficiently and effectively (Ministry of Education Malaysia, 2016). 

The problem solving process in mathematics can be solved using the Polya’s 

Model which has been introduced by George Polya in 1945. This model emphasizes 

four principles in mathematical problem solving namely understanding the problem, 

formulating strategies, implementing strategies and checking answers. This model can 

help students solve mathematical problems easily guided by clear and orderly steps. 

By using this step, teachers can use appropriate methods and strategies in solving 

mathematical problems by using active learning. 
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1.8 Conceptual Framework 

The conceptual framework briefly explains how dependent and independent 

variables are closely related to each other to improve students’ achievement in the 

mathematical problem solving process. 

Teachers need to take into account several factors in implementing active 

learning in the classroom as shown in figure 1.2. Teacher’s teaching experience is an 

independent variable in this study. Planning, implementation, evaluation and teaching 

experience of teachers are dependent variables in this study. 
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experienced teacher is someone who is rich in experience and can analyse and organize 

complex information related to a learning situation creatively and uniquely. 

Teachers teaching and learning methods impact students’ interest and efforts 

to achieve academic excellence or better achievement in the problem solving process. 

According to Kamarudin (2008), students' attitude towards education is essential in 

achieving their success. Therefore, by applying 21st century learning and active 

learning in classrooms, it can stimulate interest in learning, cultivate curiosity and 

develop critical and creative mind. By using communication skills, collaboration, 

creative and critical thinking skills in addition to the values and ethics found in 21st 

century learning, teachers can create a two-way interaction between teachers and 

students. Teachers can indirectly create a positive attitude among students and 

encourage them to participate in classroom activities via active learning. 

Based on Figure 1.2, planning in the teaching and learning process is the input 

stage. Teachers should master the skills of 21st century learning and the characteristics 

and methods that can be used in active learning. Teachers will absorb input in the form 

of lesson content delivered by teachers based on the syllabus by combining active 

learning. According to Johnson (2003), there are several techniques and skills required 

in this stage. For example, students need listening skills, reading skills, thinking skills, 

note taking skills, questioning skills, learning skills, practical skills, remembering 

skills and so on. 

Active learning activities such as hot seats, round table, think-pair-share, role- 

play and gallery walk can optimize the potential and motivation of students in learning 

as well as give students the freedom to think critically and creatively. Therefore, 

teachers can use active learning activities in the process of solving Mathematical 

problems of primary school students. Management involves the formulation and 

planning, implementing planning and working effectively with others to do the right 

thing until the goal is achieved (Scott, 2015). 

Teachers can plan and implement daily lesson plans by applying active 

learning in order to elicit students' interest in the problem solving process. Skills 
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diversifying teaching strategies, learning assessment and information and 

communication technology (ICT) are focused on the skills that have to be equipped by 

teachers (Ahmad & Jinggan, 2017). Therefore, teachers should equip themselves with 

skills in line with the 21st century learning to create a conducive classroom. 

In today's educational context, students’ learning outcomes can be measured 

through observations, quizzes, questions and answers, classroom assessments and 

examinations held at schools. Good planning, implementation and evaluation enable 

teachers to apply active learning methods in the mathematical problem solving 

process. Therefore, by providing an effective lesson plan by taking active learning 

skills into account can help students in the problem solving process. 

1.9 Significant of the Study 

This study is expected to benefit several parties such as schools, teachers and 

the Ministry of Education (MOE). Further details are explained in subtopic 1.9.1, 1.9.2 

& 1.9.3. 

1.9.1 School 

Students can realise the strength of an active learning approach when a more 

active and effective teaching and learning session is implemented in classrooms. 

Therefore, it indirectly creates interest and achievement among students to participate 

in the teaching and learning sessions. This will further facilitate students to understand 

the mathematical problem solving process in more depth from the theoretical aspects, 

concepts and applications in daily life. 
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1.9.2 Teachers 

This study can provide alternative guidance for teachers on active teaching 

approach as a constructive approach to improve the quality of teaching in the problem 

solving process without rejecting traditional teaching methods because this method is 

more effective in conveying information. Next, it also serves to provide guidance to 

teachers in the preparation of daily lesson plans that include the process of planning, 

implementation and evaluation to include student centred activities in the problem 

solving process. As educators, teachers can also choose appropriate methods and 

teaching materials in active learning implementation to attract students to engage in 

mathematical problem solving process. 

1.9.3 Ministry of Education 

Based on the findings obtained from this study, it is hoped that the MOE can 

make improvements to the teaching and learning system for a better curriculum. This 

study helps the MOE to know the level of planning, implementation and evaluation 

among teachers. This can be used as a guide in conducting courses and workshops for 

teachers so that they can improve their level of knowledge in the mathematical solution 

process. This study can also help the MOE to provide and supply teaching aids in order 

to assist teachers in the mathematical problem solving process and produce excellent 

students.  

1.10 Research Limitations 

This study has some limitations in order to facilitate the data collection process 

and make the study successful. This study will only be conducted in regular day 

primary schools in Kulai district. Hence the scope of the study is restricted to only one 

area. Additionally, the respondents of this study only involve teachers who teach 

Mathematics of various genders. Students are not involved in this study. The approach 

used in this study is quantitative and the design used is survey so it is not subjected to 
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views and reflections of teacher individually for a wholesome study.  Moreover, this 

study only examines aspects of planning, implementation, evaluation and teacher 

experience in the process of solving Mathematical problems. 

1.11 Definition of Terms 

This subtopic will discuss the operational and conceptual definitions of the key 

terms for this study. The terms include active learning, problem solving, planning, 

implementation, evaluation and teachers teaching experience which will be described 

in subtopics 1.11.1 to 1.11.6. 

1.11.1 Active Learning 

According to Akmaliza (2016), active learning is a method of teaching and 

learning that encourages students to be actively involved in the learning processes and 

activities through writing, discussion, problem solving or reflection. In addition, active 

learning also allows students to engage in learning activities other than just listening 

and observing to the teachers. Teachers can create diversity and change the level of 

ability in students so that students will be able to participate and not just being 

spectators. In this study, active learning refers to the active involvement of students in 

the teaching and learning of mathematics among primary school students. 

1.11.2 Problem Solving 

Problem solving in mathematics is a problem in the form of structure, involving 

more than one operation or applying mathematical skills in real situations (Tan Son 

Nan, 2014). Good strategy and planning are needed to answer problem solving 

questions. Therefore, teachers should choose the most interesting and appropriate 

techniques and methods that are in line with the 21st century learning process so that 
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students can understand the problem solving process in mathematics. In this study, 

problem solving refers to the cognitive process of students in solving mathematical 

problems by using appropriate steps through active learning. 

1.11.3 Planning 

According to Esah Sulaiman (2004), planning a lesson is a decision that should 

be made by teachers on what to teach and how to teach so that students can understand. 

Teachers can see a positive impact in the teaching and learning process when they are 

careful and comprehensive in planning. Teachers can determine the effectiveness and 

emphasise on the content of each lesson through careful planning. This guide allows 

teachers to allocate their time more systematically. Planning in teaching allows 

teachers to schedule the time accurately and can ensure that the syllabus is completed 

on time. In this study, planning stage will be measured using survey form consist of 

eight items. The survey form refers to the set induction, selection of appropriate 

methods and techniques according to the topics to be taught. 

1.11.4 Implementation 

 According to Aimi Hafizah (2017), implementation refers to the 

teaching process by teachers in the classroom based on daily lesson plans that have 

been prepared after careful planning. Noraini and Shuki (2009) stated that teaching 

includes all methods, strategies and approaches used to convey the content of subjects 

found in the curriculum. In this study, implementation stage will be measured using 

survey form consist of nine items. In implementation process, teachers will use 

teaching aids, methods and appropriate teaching techniques which are aligned with  

the 21st century learning so that students can achieve the teaching objectives set by the 

teachers. 
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1.11.5 Evaluation 

According to Mok Soon Sang (2010), evaluation is the process of analysing, 

finding reasons, suggestions and actions for self-improvement. Teachers use feedback 

from students and others to evaluate and improve their teaching while reflecting on 

their own classroom performance in an effort to improve the quality of teaching (Lucas 

and Bernstein, 2005). In addition, through the process of evaluation, teachers can 

determine the best ways to teach students. Teachers can also detect successful and 

unsuccessful methods and techniques as well as implement improvements so that 

students can understand the content of the lessons presented by the teacher. In this 

study, evaluation stage will be measured using survey form consist of six items. 

Evaluation refers to teachers obtaining feedback on the effectiveness of active learning 

approach in the mathematical problem solving process. 

1.11.6 Teachers Experience 

Teaching experience is the working hours of the teachers in carrying out their 

duties as educators in accordance with the letter of assignment from the authorized 

institution (Mansur Muslich, 2007). In this study, teaching experience of novice 

teachers are 1 to 5 years of service. Meanwhile, skilled level teacher’s teaching 

experience is 6 to 10 years and expert level teacher’s teaching experience is 11 to 15 

years. Teacher’s teaching experience means a teacher's teaching period and the input 

gained during their teaching times in school. Teaching experience allows a teacher to 

plan and implement the teaching and learning process well and select appropriate 

techniques and methods based on the topics.  
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1.12 Summary 

  In conclusion, this chapter highlights that the best approach to ensure students 

achieve excellence should teachers should emphasise on the 21st century learning 

skills. This is believed to help in the process of solving mathematical problems and 

students can be actively involved through the active learning approach implemented 

by teachers in the teaching and learning process. Teachers should improve their skills 

and modify appropriate teaching methods and techniques from time to time so that the 

delivery of input to students will be interesting and meaningful.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

79 

REFERENCES 

Abdul Hakim, A., Abdul Aziz, S., & Wan Ismail, W. A. (2015). Faktor-faktor yang 

Mempengaruhi Motivasi Terhadap Pembelajaran Bahasa Arab. Jurnal Islam 

Dan Masyarakat Kontemporari, 10, 104–118. 

Adams, P. (2003). Thinking skills and constructivism. Teaching Thinking, 10, 50–54. 

Ahmad B. & Noor H. (2010). Pengajaran dan Pembelajaran Dalam Pendidikan. Teori 

dan Konsep Asas. Shah Alam: Synergy Media Sdn. Bhd. 

Ahmad Zanzali, Noor Azlan and Daud, Nurdalina. (2010). Penggunaan Bahan Bantu 

Mengajar Di Kalangan Guru Pelatih UTM Yang Mengajar Matapelajaran 

Matematik. Penggunaan Bahan Bantu Mengajar Di Kalangan Guru Pelatih 

UTM Yang Mengajar Matapelajaran Matematik . 1-6. 

Ahmad, A., & Jinggan, N. (2017). Pengaruh kompetensi kemahiran guru dalam 

pengajaran terhadap pencapaian akademik pelajar dalam mata pelajaran 

Sejarah. Jurnal Kurikulum & Pengajaran Asia Pasifik, 3(2), 1-11. 

Ahmad.A ,& Jinggan.N. (2015). Pengaruh Kompetensi Kemahiran Guru Dalam 

Pengajaran Terhadap Pencapaian Akademik Pelajar Dalam Mata Pelajaran 

Sejarah. Jurnal Kurikulum & Pengajaran Asia Pasifik , Bil. 3 Isu 2. 

Aimi Hafizah . (2017). Pelaksanaan pengajaran dan pembelajaran koperatif 

berasaskan abad ke-21: satu tinjauan di Sekolah Menengah Kebangsaan 

Pekan Nenas. Masters thesis. Universiti Tun Hussein Onn Malaysia. 

Aimi Hafizah binti Fadzilah. (2017). Pelaksanaan Pengajaran dan Pembelajaran 

Koperatif Berasaskan Abad ke-21. Satu Tinjauan di Sekolah Menengah 

Kebangsaan Pekan Nenas. Fakulti Pendidikan Teknikal dan Vokasional, 

Univerisiti Tun Hussien Onn Malaysia. 

Ainun Rahmah Iberahim, Zamri Mahamod dan Wan Muna Ruzanna Wan Mohammad. 

(2017). Pembelajaran Abad Ke-21 dan Pengaruhnya Terhadap Sikap, Motivasi 

dan Pencapaian Bahasa Melayu Pelajar Sekolah Menengah. Jurnal Pendidikan 

Bahasa Melayu, 7(2), 77-88. 

Akhbar Ibrahim & Siti Zaliha Reduan. (2002). Penilaian prestasi berasaskan sekolah: 

Pelaksanaan dan kesediaan guru. Kertas kerja dibentangkan di Persidangan 



 

80 

Kebangsaan Penilaian Kemajuan Berasaskan Sekolah. Pulau Pinang: 

Universiti Sains Malaysia. 

Akmaliza bt Abdullah . (2016). Pembelajaran Aktif. Retrieved from 

https://people.utm.my/akmaliza/2016/09/27/pembelajaran-aktif/ 

Alexandra Spalding . (2020). How to encourage reflective teaching in your school. 

Retrieved from https://blog.irisconnect.com/uk/blog/5-benefits-of-

encouraging-teacher-self-reflection 

Aljabali, M.A. (2013). Jordanian Teachers’ Awareness of Their Role in the 

Classroom. Finland: Academy Publisher . 

Aminuddin, H. (2013). Kemahiran Berfikir. Fakulti Pengajian Pendidikan: Universiti 

Putra Malaysia. 

Amran N. & Rosli R. (2017). Kefahaman Guru Tentang Kemahiran Abad Ke-21. 

Universiti Kebangsaan Malaysia. 

Ashaari, O. (1990). Pengajaran Kreatif untuk Pembelajaran Aktif. Kuala Lumpur: 

Dewan Bahasa dan Pustaka. 

Attard, A., Di Lorio, E., Geven, K. and Santa, R. (2010). Student-centred learning 

Toolkit for students, staff and higher education institutions. Retrieved from 

http:// www.esib.org/index.php/Publications 

Aziz Omar, Sabri Ahmad & Tengku Zawawi Tengku Zainal . (2006). Isu-isu dalam 

pendidikan matematik. Kuala Lumpur: Utusan Publications dan Distributions 

Sdn Bhd. 

Azizi Yahaya, Shahrin Hashim, Jamaludin Ramli, Yusof Boon, & Abdul Rahim 

Hamdan. (2009). Menguasai penyelidikan dalam pendidikan. BS Print (M) 

Sdn. Bhd. 

Azizi Yahya. (2007). Menguasai Penyelidikan Dalam Pendidikan. Kuala Lumpur: 

PTS Profesional Publishing Sdn.Bhd. 

Azman, A. & Mohamad, N . (2009). Proses penyelesaian masalah. Universiti Sains 

Malaysia. 

Baharin Abu, Othman Md Johan, Syed Mohd Shafeq Syed MAnsor & Haliza Jaafar. 

(2007). Kepelbaagian Gaya Pembelajaran dan Kemahiran Kemahiran BElajar 

Pelajar Universiti di Fakulti Pendidikan. Universiti Teknologi Malaysia, Johor. 

Balİncebacak, B., & Ersoy, E. (2016). Problem solving skills of secondary school 

students. China-USA Business Review, 15(6), 275-285. 



 

81 

Bansford, J. D., Linda Z., Daniel S., Brigid B., Nancy, V. & The Cognition and 

Technology Group at Vanderbilt. (1996). Fostering Mathematical Thinking in 

Middle School Students: Lessons from Research. In R. J. Sternberg & T. Ben-

Zeev (Ed.), The Nature of Mathematical Thinking. Mahwah: Lawrence 

Erlbaum Associates. 

Barkley, E. (2010). Student engagement techniques: a handbook for college faculty. 

San Francisco: Jossey-Bass. 

Barron, B. and Darling-Hammond, L. (2008). Teaching for meaningful learning. A 

review of research on inquiry-based and cooperative learning. 

Beebe, L. H. (2007). What can we learn from pilot studies? Perspectives in Psychiatric 

Care, 43(4), 213– 218. 

Bellanca, J. (2009). 200+ Active Learning Strategies and Projects for Engaging 

Students’ Multiple Intelligences. United Kingdom: Corwin Press A Sage 

Company. 

Bernet Berry. (2011). Teaching 2030: What We Must Do for Our Students and Our 

Public Schools- Now and in the Future. Teachers College Columbia University 

New York and London. 

Beth, H. (2013). Teacher as Curriculum Leader. United States: University of 

Wisconsin-Madison. 

Bridge21. (2014). Postgraduate Certificate in 21st Century Teaching and Learning 

Course Handbook 2014/2015. Dublin: Trinity College Dublin. 

Brown, G. T. L. (2008). Conceptions of assessment: Understanding what assessment 

means to teachers and students. Nueva York: Nova Science Publishers. 

Bryman, A. (2004). Social Research Methods, (2nd Edition). New York: Oxford 

University Press. 

Bryman, A. (2006). Integrating qualitative and quantitative research. How is it done? 

Qualitative Research, 6(1), 97–113. 

Buletin Anjakan. (2015). Pelan Pembangunan Pendidikan Malaysia 2013-2025 

(Bil.4). . Kuala Lumpur: Kementerian Pelajaran Malaysia. 

C K Chin & K H Khor. (2005). "Is gallery walk an effective teaching and learning 

strategy for biology?”. Kuala Lumpur: Springer. 

Callie Malvik . (2020). 4 Types of Learning Styles. Retrieved from How to 

Accommodate a Diverse Group of Students: 

https://www.rasmussen.edu/degrees/education/blog/types-of-learning-styles/ 



 

82 

Campell, K.J., Collins, K.F. dan Watson, J. M. (1995). Visual processing during 

mathematical problem solving. Educational Studies in Mathematics, 177-194. 

Cheah Bee LEan, Ong Saw Lan. (2006). PErbandingan Kebolehan MEnyelesaikan 

MAsalah Antara Murid yang Belajar Abakus-Arithmetik MEntal dengan 

Murid yang Tidak Belajar Abakus-Arithmetik Mental. Jurnal Pendidi dan 

Pendidikan, 21, 85-100. 

Chemhuru, O, H. (2013). Issues and foundations in education. Gweru: Booklove 

publishers. 

Chetty R, Friedman JN, Rockoff J. E. (2014). Measuring the impacts of teachers. 

Evaluating Bias in Teacher Value-Added Estimates, 104(9), 2593–2632. 

Claire Dewhrist. (2019). Evaluation of learning and teaching. Northern Ireland: 

Queen's University Belfast. 

Conneely, C., Girvan, C., & Tangney, B. (2015). An Exploratory Case Study into the 

Adaption of the Bridge21 Model for 21st Century Learning in Irish 

Classrooms. How the lessons of the past can shape educational 

transformation. Dublin: Liffey Press. 

Conway, P. (2001). Anticipatory reflection while learning to teach: from a temporally 

truncated to a temporally distributed model of reflection in teacher education. 

Teaching and Teacher Education, 17 (1), 89–106. 

Creswell, J.W. (2009). Research design: Qualitative, quantitative and mixed methods 

approaches. Third Edition. London: Sage Publications. Inc. 

Cronbach, L. J. (2004). My current thoughts on coefficient alpha and successor 

procedures. Educational and Psychological Measurement, 64(3), 391-418. 

Cruickshank, D. R., Jenkin, D. B., & Metcalf, K. K. (2006). The Act of Teaching. New 

York: McGraw Hill. 

Dagar, V. & Yadav, A. (2016). Constructivism: A paradigm for teaching and learning. 

Retrieved from .Arts and Social Sciences Journal, 2-4: 

https://doi.org/10.4172/2151-6200.1000200 

De Corte . (2000). Unravelling Students' Belief Systems Relating to Mathematics 

Learning and Problem Solving Center for Instructional Psychology and 

Technology. Belgium: University of Leuven. 

Dewey, J. (1966). Democracy and education. London, England: Collier Macmillan. 

Dr Hj Suhazeli . (2012). Researcher soft skill : Nota pengenalan asas SPSS. Retrieved 

from https://docplayer.net/68037548-Nota-pengenalan-asas-spss.html 



 

83 

Duke, L., Karson, A., Wheeler, J. (2006). Do mentoring and induction program have 

greater benefits for teachers who lack preservice training? Jurnal of Public & 

International Affairs-Princeton, 17, 61-82. 

Dunlap, J. & Grabinger, S. (2005). Preparing Students for Lifelong Learning: A 

Review of Instructional Features and Teaching Methodologies. Performance 

Improvement Quarterly, 2(2): 2-26. 

Durmus, Y. T. . (2016). Effective Learning Environment Characteristics as a 

requirement of Constructivist Curriculum Teachers’ Needs and School 

Principals’ Views. International Journal of Instruction, 9(2). 

Emily. (2017). 8 Things to Look For in a Student-Centered Learning Environment . 

Retrieved from https://www.gettingsmart.com/2017/08/8-things-look-student-

centered-learning-environment/ 

Emmanuel, A. O., Adom, E. A., Josephine, B., & Solomon, F. K. (2014). Achievement 

Motivation, Academic Self-Concept and Academic Achievement Among High 

School Students. European Journal of Research and Reflection in Educational 

Sciences, 2(2), 24–37. 

Ericsson, K. A., Charness, N., Feltovich, P. J., & Hoffman, R. R. (2006). The 

Cambridge handbook of expertise and expert performance. New York: 

Cambridge University Press. 

Esah Sulaiman. (2004). Pengenalan Pedagogi. Skudai, Johor: Universiti Teknologi 

Malaysia. 

Felder, R. M. & Henriques, E. R. (1995). Learning and teaching styles in foreign and 

second language education. Foreign Language Annals. 

Finlay. (2008). Reflective on 'Reflective Practice'. Retrieved from PBPL paper: 

http://www.open.ac.uk/opencetl/files/opencetl/file/ecms/web-content/Finlay-

(2008)-Reflecting-on-reflective-practice-PBPL-paper-52.pdf 

Fischer, H. E. & Neumann, K. (2012). Video analysis as tool for understanding science 

instruction. 115-140. 

Freeman, S., Eddy, S. L., McDonough, M., Smith, M. K., Okoroafor, N., Jordt, H., & 

Wenderoth, M. P. (2014). Active learning increases student performance in 

science, engineering, and mathematics. Proceedings of the National Academy 

of Sciences, 111(23), 8410-8415. 



 

84 

Froyd, J., & Simpson, N. (2010). Student-centered learning addressing faculty 

questions about student-centered learning. Retrieved from 

http://ccliconference.org/files/2010/03/Froyd_Stu-CentredLearning.pdf 

Fullan, M, & Mascall, B. (2000). Human resource issues in education. A literature 

review. Report prepared for the New Zealand Ministry of Education. 

Wellington: Ministry of Education. 

Fulton, K., & Britton, T. (2011). Stem Teachers in Professional Learning 

Communities: From Good Teachers To Great Teaching. Retrieved from 

Washington, DC: National Commission on Teaching America’s Future And 

Wested: 

Http://Www.Nctaf.Org/Documents/Nctafreportstemteachersinplcsfromgoodte

achersto greatteaching.Pdf 

George Polya . (1974). “Collected Papers.” Vol. II. “Location of Zeros” . Cambridge: 

MIT Press. 

Glen, S. & Wilkie, K. (2000). Problem-Based Learning in Nursing. A new model for 

a new context? . Basingstoke: Macmillan Press. 

Hall, T. (2006). Problem-based Learning for Technologies. Symposium I. Curriculum 

Development. Transnational Symposium on Technical-Vocational Education 

and Training, 20-26. 

Hallinger, P. and Heck, R.H. (2010). Collaborative leadership and school 

improvement:understanding the impact on school capacity and student 

learning. School Leadership andManagement, Vol. 30 No. 2, 95-110. 

Hargie O. (2011). Skilled interpersonal communication: research, theory and practice. 

Hove: American Economic Review. 

Hassan Pardi . (1998). Pola kesilapan murid tahun tiga menyelesaikan masalah 

bercerita dalam matematik: satu kajian kes. Tesis Ijazah Sarjana Pendidikan . 

Universiti Malaya. 

Hassan, Johari and Yeong, Wai Chung . (2010). Keupayaan Dan Kelemahan 

Menyelesaikan Masalah Matematik Dalam Kalangan Pelajar Tingkatan Lima. 

Keupayaan Dan Kelemahan Menyelesaikan Masalah Matematik Dalam 

Kalangan Pelajar Tingkatan Lima, 1-8. 

Hassan, Z. A. (2004). Keberkesanan Penggunaan Teknologi Maklumat dalam 

Pengajaran dan Pembelajaran Sekolah Menengah Bestari. Projek Sarjana. 

Universiti Tun Hussein Onn. 



 

85 

Hattie, J. (2003). Teachers make a difference. What is the Research Evidence? 

Australian Council for Educational Research Annual Conference on Building 

Teacher for Quality. Auckland: University of Auckland. 

Hegarty, M., Mayer, R. E. & Monk, C. A. . (1995). Comprehension of Arithmetic 

Word Problems: A Comparison of Successful and Unsuccessful Problems 

Solvers. Journal of Educational Psychology, 87(1), 18-32. 

Hill, H., Rowan, B., & Ball, D. (2005). Effects of teacher’s mathematical knowledge 

for teaching on student achievement. American Educational Research Journal, 

42(2), 371–406. 

Hoon, T., Kee K. and Singh, P. (2013). Learning mathematics using heuristics 

approach. Procedia - Social and Behavioral Sciences, Vol. 90, 862-869. 

Retrieved from http://dx.doi.org/10.1016/j. sbspro.2013.07.162 

Idris Mohd Radzi. (2009). The Attributes Of Teachers’pedagogical Decision Making 

Qualities In Mathematics Classroom. Conference on Science and Mathematics 

in Education (CoSMEd). 

Ismail & Atan . (2011). Aplikasi Pendekatan Penyelesaian Masalah Dalam Pengajaran 

Mata Pelajaran Teknikal Dan Vokasional Di Fakulti Pendidikan UTM. Journal 

of Educational Psychology and Counseling,volume 2, 113-144. 

Ismail Abas . (2007). Peranan Guru Membina Murid Menghadapi Wawasan 2020. 

Jurnal Penyelidikan Pendidikan Institut Perguruan Islam, Jilid 10, 2007. 

Jamalludin Harun, Baharuddin Aris and Zaidatun Tasir . (2001). Pembangunan 

Perisian Multimedia: Satu Pendekatan Sistematik. Kuala Lumpur: Venton 

Publishings. 

Jansen, C., & Van Der Merwe, P. (2015). Teaching Practice in the 21st Century: 

Emerging Trends, Challenges and Opportunities. Universal Journal of 

Educational Research, 3(3), 190–199. . 

Jay, J.K. and Johnson, K.L. (2002). Capturing complexity: a typology of reflective 

practice for teacher education. Teaching and Teacher Education, 18 (1), 73–

85. 

Johnson, D. W., Johnson, R. T., & Smith, K. A. (2014). Cooperative learning: 

Improving university instruction by basing practice on validated theory. 

Journal on Excellence in University Teaching, 25(3&4), 85–118. 



 

86 

Johnson, R. T., Johnson, D. W. and Smith, K. (2003). Active Learning: Cooperation 

In The College Classroom. Retrieved from 

http://www.cooperation.org/index.html 

Jordan, A., Carlile, O., & Stack, A. (2008). Approaches to learning: A guide for 

teachers. Berkshire: McGraw-Hill, Open University Press. 

Kamaruddin, M. (2003). Penguasaan Istilah Kimia Dan Hubungannya Dengan 

Penyelesaian Masalah Konsep Mol. Satu Kajian Kes Di Kalangan Pelajar 

Tahun Dua Jurusan Pendidikan Kimia Di Fakulti Pendidikan, Universiti 

Teknologi Malaysia. 

Kate Herbert-Smith. (2019). 5 benefits of encouraging teacher self reflection. 

Retrieved from https://blog.irisconnect.com/us/5-benefits-of-encouraging-

teacher-self-reflection 

Katherine Adams & Gloria, G. (2009). Communicating in groups: Application and 

skills. Boston: McGraw-Hill. 

Kaya, Z., and Akdemir, A. S. (2016). Learning and teaching: Theories, approaches 

and models. Ankara: Çozum Publishing. 

Kementerian Pendidikan Malaysia. (2013). Pelan pembangunan pendidikan Malaysia 

2013- 2025. Putrajaya: Bahagian Pembangunan Kurikulum. 

Kementerian pendidikan Malaysia. (2016). Data Pendidikan Khas 2016 Kementerian 

Pendidikan Malaysia . Retrieved from 

https://www.moe.gov.my/en/pemberitahuan/announcement/data-pendidikan-

khas-2016-kementerian-pendidikan-malaysia 

Kementerian Pendidikan Malaysia. (2019). Sistem Pendidikan. Retrieved from 

https://www.moe.gov.my/dasarmenu/sistem-pendidikan 

Khairuddin Ahmad. (2011). Keberkesanan kaedah peta konsep terhadap pencapaian, 

sikap, dan kemahiran memahami kronologi dalam kalangan pelajar tingkatan 

empat. Tesis Sarjana Pendidikan: Fakulti Pendidikan, Universiti Kebangsaan 

Malaysia. 

Koehler, M.J., & Mishra, P. (2005). Teachers learning technology by design. Journal 

of Computing in Teacher Education, 21(3), 94–102. 

Krejcie, R.V., &Morgan D.W. (1970). Determining sample size for research. 

Education and psychological measurement, 30,607 –610. 



 

87 

Laila Hairani Abdullah Sanggura . (2008). Buku Panduan Kursus Pemantapan 

Pelaksanaan Kurikulum Pendidikan Islam KBSR. Institut Perguruan Bahasa-

Bahasa Antarabangsa. 

Lim Beng Tin . (2000). Penyelidikan Mengenai Jenis Kesilapan Dalam Menyelesaikan 

Masalah Matematik Berayat bagi pelajar tingkatan 2. Universiti Teknologi 

Malaysia, Johor. 

Lindh, I. & Thorgren, S. (2016). Critical event recognition. An extended view of 

reflective learning and management learning, 47(5), 525-542. 

Lovorn, M. (2017). Thinking historically, acting locally: Training teachers in 

historiographical Analysis of local monuments. Multidisciplinary Academic 

Conference, 9 Mac 2017. 

Lucas S. G. dan Bernstein D. A. (2005). Teaching Psychology A Step By Step Guide. 

New Jersey: Lawrence Eribaum Associates. 

Lucas, B., G. Claxton and E. Spencer . (2013). “Progression in Student Creativity in 

School: First Steps Towards New Forms of Formative Assessments”, OECD 

Education Working Papers. OECD Publishing. 

Maab, K., & Artigue, M. (2013). Implementation of inquiry-based learning in day-to-

day teaching. a synthesis, 45(6), 779-795. 

Markant, D.; Ruggeri, A., & Gureckis, T.M. (2016). Enhanced memory as a common 

effect of active learning. Mind Brain Educ, 10, 142–152. 

Masyuniza Yunos. (2015). Hubungan sikap dan persepsi murid terhadap pembelajaran 

Bahasa Melayu dengan kemahiran abad ke-21. Jurnal Pendidikan Bahasa 

Melayu, 22- 30. 

Mayer, R. E. (1983). Thinking, problem-solving, cognition. New York: W. H. Freeman 

& Company. 

Merriam, S. B. (2009). Qualitative research: A guide to design and implementation. 

San Francisco: Jossey-Bass. 

Mohamed Zakaria, Z. B. (2007). Hubungan Gaya Pembelajaran Dengan Pencapaian 

Akademik. Tinjauan Di Kalangan Pelajar-Pelajar Sarjana Muda Pendidikan 

Tahun Pertama, UTM, Skudai, Johor. 

Mohd Majid Konting. (2005). Kaedah Penyelidikan Pendidikan. Kuala Lumpur: 

Dewan Bahasa dan Pustaka. 

Mohd Ariff Albakri, and Fazilah Idris, and Maznah Ibrahium, and Alawiah Ibrahim. 

(2001). Kaedah pengajaran berkesan: Antara keperluan pelajar dan realiti 



 

88 

pengajaran pengajian jarak jauh. : Antara keperluan pelajar dan realiti 

pengajaran pengajian jarak jauh. MALIM: Jurnal Pengajian Umum Asia 

Tenggara, 2, 81-95. . 

Mohd Asnorhisham Adam & Abdul Rahim Hamdan. (2017). Komuniti Pembelajaran 

Profesional: Pengajaran Kolaboratif (Co-Teaching) Terhadap Penguasaan 

Literasi Bahasa Melayu Murid dibentangkan dalam Seminar Pendidikan 

Kebangsaan . Johor: 23-24 September. 

Mohd Daud Hamzah . (2004). Sedutan Dapatan Projek Pendidikan di Simunjan: 

Ketrampilan Berfikir dan Motivasi Pembelajaran. Universiti Sains Malaysia. 

Mohd Najib Abd. Ghafar . (2003). Rekabentuk Tinjauan Soal Selidik Pendidikan. 

Johor: Universiti Teknologi Malaysia. 

Mohd. Uzi Dollah . (1999). Penyelesaian masalah matematik: Satu kajian kes pelajar 

tingkatan dua. Tesis Ijazah Sarjana yang tidak diterbitkan. Pulau Pinang: 

Universiti Sains Malaysia. 

Mok Soon Sang . (2003). Peperiksaan Penilaian Tahap Kecekapan Skim 

Perkhidmatan Guru. Kuala Lumpur: Kumpulan Budiman Sdn. Bhd. 

Mok Soon Sang. (2010). Nota Intisari Ilmu Pendidikan Psikologi Pendidikan. 

Selangor Darul Ikhsan: Penerbitan Multimedia Sdn. Bhd. 

Mok Soon Sang. (2011). Pedagogi Untuk Pengajaran dan Pembelajaran (2nd ed.) . 

Selangor: Penerbitan Multimedia Sdn. Bhd. 

Mok Soon Sang. (2011). Pengurusan Bilik Darjah dan Tingkah Laku. 3rd ed. 

Selangor: Penerbitan Mulitimedia Sdn. Bhd. 

Moses, B. (1982). Visualization: A Different Approach to Problem Solving. School 

Science and Mathematics, 82, 141-147. 

Muijs, D., & Reynolds, D. (2011). Effective teaching. Evidence and practice (3rd 

edition): London: Sage. . Retrieved from 

http://dx.doi.org/10.1002/9780470686584.ch4 

Nekmahtul Hafizah Abdul Kani & Masitah Shahril. (2015). Applying the Thinking 

Aloud Pair Problem Solving Strategy in Mathematics Lesson. Asian Journal 

of Management Sciences & Education, Vol. 4, No. 2, 20-28. 

Nemirovsky, R. & Noble, T. (1997). On Mathematical Visualization and The Place 

Where We Live. Educational Studies in Mathematics, 33, 99-131. 

Noor Azlan Ahmad Zanzali. (1987). The Malaysian Mathematics Progam. A Case 

Study of the Difference Between Design Intention and Classroom 



 

89 

Implementation, An unpublished doctoral dissertation at the University of 

Wisconsin-Madison. 

Noor Hidayah Ibrahim & Zanaton H. Iksan. (2017). Srategi Metakognitif Untuk 

Kemahiran Berfikir Aras Tinggi Dalam Proses Pengajaran dan Pembelajaran. 

Simposium Pendidikan diPeribadikan: Perspektif Risalah, 131-139. 

Nooraini Idris. (2005). Penyelidikan dalam Pendidikan. Malaysia: McGraw-Hill Sdn. 

Bhd. 

Nor Razah Lim. (2006). Penggunaan teknik penyoalan lisan dalam kalangan guru 

Bahasa Melayu. Kertas Projek Sarjana Pendidikan, Fakulti Pendidikan. 

Bangi: Universiti Kebangsaan Malaysia. 

Noraini Idris & Shuki Osman . (2009). Pengajaran dan Pembelajaran Teori Dan 

Praktis. Kuala Lumpur: McGraw Hill. 

Noraini Idris. (2005). Penyelidikan dalam pendidikan. Kuala Lumpur: Mc Graw Hill 

Education. 

Noriati A. Rashid, Boon Pong Ying & Wong Kiet Wah. (2010). Asas Kepimpinan dan 

Perkembangan Profesional Guru. Selangor Darul Ehsan: Oxford Fajar Sdn. 

Bhd. 

Noriati A.Rashid, Yin, B. P., & Sharifah Fakhriah Syed Ahmad Zuraidah A. Majid. 

(2010). Guru dan Cabaran Semasa. Shah Alam: Oxford Fajar Sdn. Bhd. 

Noriati Rashid, Boon Pok Yong, Sharifah Fakhriah dan Zuaraidah. (2010). Guru dan 

Cabaran Semasa. Shah Alam: Oxford Fajar. 

Norlela Abdollah. (2007). Penyerapan nilai-nilai murni dalam pengajaran Bahasa 

Melayu di sekolah menengah. Kertas Projek Sarjana Pendidikan, Fakulti 

Pendidikan. Bangi: Universiti Kebangsaan Malaysia. 

Norman, G. (2010). Likert scales, levels of measurement and the “laws” of statistics. 

Advances in health sciences education, 15, 625-632. 

Norton, S., & Zhang, Q. (2014). Chinese students' engagement with mathematics 

learning. International Journal for Mathematics Teaching and Learning, 1-24. 

Norulbiah Ngah & Effandi Zakaria. (2016). Keupayaan Pelajar Dalam Menjana 

Masalah, Menyelesaikan Masalah Matematik dan Sikap Pelajar Terhadap 

Penyelesaian Masalah. Jurnal Pendidikan Matematik, Vol.4, No. 1, 1-16. 

Ong, R. (2004). The role of reflection in student learning. Retrieved from a study of 

its effectiveness in complementing problem-based learning environments: 



 

90 

http://discovery.rp.edu.sg/home/ced/research/papers/role_of_reflection_in_st

udent_ learning.pdf  

Othman, M. A. (2007). Keberkesanan Kaedah Pengajaran Berbantukan Komputer di 

Kalangan Pelajar Pencapaian Akademik Rendah bagi Mata Pelajaran Geografi 

Tingkatan Empat Negeri Sembilan. Tesis Ijazah Doktor Falsafah, Universiti 

Sains Malaysia . 

Palmer, D. J., Stough, L. M., Burdenski, T. K., Jr., & Gonzales, M. (2005). Identifying 

teacher expertise: An examination of researchers’ decision making. 

Educational Psychologist. 40, 13-25. 

Peterson, J.M. & Hittie, M.M. (2003). Inclusive Teaching : Creating Effective Schools 

for All Learners. Pearson Education. 

Pollard, A. dan Tann, S. (1990). Reflective Teaching in The Primary School: A 

handbook for the classroom. London: Cassell. 

Polya, G. (1973). How to solve it: A new aspect of mathematical method (2nd ed). 

Princeton, New Jersey: Princeton university press. 

Poon Cheng Yong. (2003). Kurikulum Yang Dihasrat dan Kurikulum Yang 

Dilaksanakan: Pengajaran Masalah Matematik KBSM. University Malaya. 

PPPM. (2013-2025). Kementerian Pendidikan Malaysia. Retrieved from 

http://www.moe.gov.my/index.php/my/dasar/pelan-pembangunan-

pendidikan-malaysia-2013-2025 

Radatz, H. (1979). Error analysis in mathematics education. Journal for Research in 

Mathematics Education, Vol 10 (3), 163-172. 

Ragbir Kaur Joginder Singh. (2005). Panduan ulangkaji ilmu pendidikan untuk Kursus 

Perguruan Lepasan Ijazah (KPLI). Subang Jaya: Kumpulan Budiman Sdn. 

Bhd. 

Rahimi, M., & Asadollahi, F. (2012). On the Relationship Between Iranian EFL 

Teachers’ Classroom Management Orientations and Teaching Style. Procedia-

Social and Behavioral Sciences, 31, 49–55. 

Ravitz, J., Hixson, N., English, M., & Mergendoller, J. (2012). Using Project Based 

Learning to Teach 21st Century . Finding From A Statewide Initiative. In 

American Educational Research Association Conference, Vancouver, Canada 

(Vol. 16). 

Richards, J. C., Gallo, P. B., & Renandya, W. A. (2010). Exploring teachers’ beliefs 

and the processes of change. PAC Journal, 1(1), 41–58. 



 

91 

Roessger, K. M. (2014). The effects of reflective activities on skill adaptation in a 

workrelated instrumental learning setting. Adult Education Quarterly, 64(4), 

323-344. 

Rohani Arbaa, Hazri Jamil & Nordin Abd Razak. (2010). Hubungan Guru-Pelajar dan 

Kaitannya dengan Komitmen Belajar Pelajar: Adakah Guru Berkualiti 

Menghasilkan Perbezaan Pembelajaran antara Jantina Pelajar? Jurnal 

Pendidikan Malaysia, 35(2), 61-69. 

Rosati, R. (2016). Promoting self-directed learners in classrooms. Retrieved from 

https://www.impactteachers.com/self-directedlearners-in-classrooms/teacher-

tips. Accessed 18 June 2019. 

Roslina Radzali. (2007). Kepercayaan matematik, metakognisi, perwakilan masalah 

dan penyelesaian masalah matematik dalam kalangan pelajar. (Tesis Doktor 

Falsafah). Universiti Kebangsaan Malaysia. 

Roslina Radzali, T. Subahan Mohd Meerah & Effandi Zakaria. (2010). Hubungan 

antara Kepercayaan Matematik, Metakognisi dan Perwakilan Masalah dengan 

Kejayaan Penyelesaian Masalah Matematik. Jurnal Pendidikan Malaysia , 

35(2) (2010): 1-7. 

Sabilan, S., Ishak,M.F., & Din &Nasirudin. (2014). Tahap Pelaksanaan Pendekatan 

Strategi, Kaedah dan Teknik Pengajaran dan Pembelajaran Dalam Latihan 

Mengajar Menurut Persepsi Guru-Guru Pelatih Fakulti Pendidikan. Satu 

Tinjauan Awal: Jurnal Pendidikan. 

Sabri, A., Effandi, Z. & Norazah, M. N. (2007). Trend Pengajaran Dan Pembelajaran 

Matematik. Kuala Lumpur: Utusan Publications & Distributors Sdn. Bhd. 

Salkind, N. (2006). Exploring Research (6th Ed). New Jersey: Pearson Parentice Hall. 

Samuelsson, J. (2010). The impact of teaching approaches on students' mathematical 

proficiency in Sweden. International Electronic Journal of Mathematics 

Education, 5(2), 61- 78. 

Saye, J. W., & Brush, T. (2002). Scaffolding critical reasoning about history and social 

issues in multimedia-supported learning environments. Educational 

Technology Research and Development, 50(3), 77–96. 

Schoenfeld, A. H. (1985). Mathematical problem solving. San Diego: Academic Press 

Inc. 

Scott, C.L. (2015). The Futures of Learning 2. What kind of learning for the 21st 

century? UNESCO Education Research and Foresight, Paris. 



 

92 

Scott, C.L. (2015). The futures of learning 3: What kind of pedagogies for the 21st 

century? Paris: Unesco Education Research and Foresight. 

Shamsudin Drahman & Fatimah Saleh. (2004). Visualisasi Dalam Penyelesaian 

Masalah Matematik Berayat. Jumal Pendidikdan Pendidikan, 19,47-66. 

Sharifah Maimunah, S. Z. (2001). Pembelajaran Secara Konstruktivisme. Pusat 

Perkembangan Kurikulum. Kuala Lumpur: Kementerian Pelajaran Malaysia. 

Shulman, L. (1987). Knowledge and teaching: Foundations of the new reform. 

Harvard Educational Review, 57, 1–22. 

Shulman, L. S. . (2006). Those who understand. Knowledge growth in teaching. 

Educational Researcher, 15(2), 4-14. 

Sternberg, R. J. (2010). Teaching For Creativity. New York: Cambridge University 

Press. 

Struyven, K., Dochy, F. & Janssens, S. (2010). ‘Teach as you preach’: the effects of 

student-centred versus lecture-based teaching on student teachers’ approach to 

teaching. European Journal of Teacher Education 33, 1, 43-64. 

Sulaiman, E. (2003). Modul Pengajaran Asas Pedagogi Jabatan Asas Pendidikan, 

Fakulti Pendidikan. Fakulti Pendidikan. UTM: Cetak Ratu Sdn. Bhd. 

Syed Ismail Syed Mustapa & Ahmad Subki Miskon. (2015). Guru dan cabaran 

semasa. KualaLumpur: Penerbitan Sasbadi Sdn.Bhd. 

Tam, M. (2000). Constructivism, Instructional Design, and Technology: Implications 

for Transforming Distance Learning. Educational Technology and Society. 

Tan Son Nan, Looi Liew Min, Lee Kheng Nie dan Lee Kah Kiong. (2015). Matematik 

Tahun 6 Kurikulum Standard Sekolah Rendah. Kementerian Pendidikan 

Malaysia: Penerbitan Pelangi Sdn. Bhd. 

Trotter, R . (1986). The mystery of mastery. Psychology Today, 32-38. 

Trotter, R. (1986). The mystery of mastery. Psychology Today, 20(7), 32-38. 

Uya, A. O. (2011). Teacher’s characteristics and students’ attitude towards 

mathematics in senior secondary of Oron Federal constituency of Akwa Ibom 

State. University of Uyo: Akwa Ibom State. 

Voogt, J. & Roblin, N. P . (2012). A comparative analysis of international frameworks 

for 21st century competences: implications for national curriculum policies. 

Journal of Curriculum Studies, 44(3), 299-321. 

Voskoglou, G.M. (2008). Problem Solving in Mathematics Education. Recent Trends 

and Development, 22–28. 



 

93 

Watson, G., & Glaser, E. M. (1980). Watson-Glaser Critical Thinking Appraisal 

Manual. Psychological Corparation. 

Wheeler, M., M., & Feghali, I. (1983). Much ado about nothing: Preservice 

elementaryschool teachers' concept of zero. Journal for Research in 

Mathematics Education, 14(3), 147-155. 

Wiseman, D., & Hunt G. (2008). Best practice in motivation and management in the 

classroom (2nd ed). Springfield: Charles Thomas. 

Wright, G. B. (2011). Student-centered learning in higher education. International 

Journal of Teaching and Learning in Postsecondary Education, 23(1), 92-97. 

Yahaya, A, Hashim, S. & Mohamed, F. (2010). Tahap Penguasaan kemahiran 

Manipulatif di Kalangan Guru Pelatih Kimia. Universiti Teknologi Malaysia. 

Yahya, B., & Rashid, R. (2001). Aspek-aspek penting dalam kemahirn employabiliti. 

Buletin Fakulti Pendidikan. 

Yang, Y. T. C., & Wu, W. C. I. (2012). Digital storytelling for enhancing student 

academic achievement, critical thinking, and learning motivation. A year-long 

experimental study, 59(2), 339-352. 

Yeliz, Y. (2016). Sixth graders and non-routine problems: Which strategies are 

decisive for success? Educational Research and Reviews, 10 (13), 1807-1816. 

Retrieved from Which strategies and decisive for success? 

Yilmaz, K. (2008). Constructivism: Its theoretical underpinnings, variations, and 

implications for classroom instruction. Educational horizons, 86 (3), 161-172. 

Zakaria, O. S . (2014). Penerapan Kemahiran Berfikir Aras Tinggi Melalui Model 

Stesen Rotasi Pelbagai Mod. Konvensyen Antarabangsa Jiwa Pendidik. 

Zamri Mahamod & Nur Aisyah Mohamad Nor. (2011). Persepsi guru tentang 

penggunaan aplikasi multimedia dalam pengajaran komponen sastera Bahasa 

Melayu. Journal of Language Studies, Volume 11(3) . 

Zamri Mahamod, Masyuniza Yunos & Yahya Othman. (2014). Sikap Dan Persepsi 

Murid Terhadap Mata Pelajaran Bahasa Melayu Dengan Kemahiran Abad Ke-

21. Seminar Kebangsaan Majlis Dekan-Dekan Pendidikan IPTA. 22: (MDP-

42). Bangi: Fakulti Pendidikan, Universiti Kebangsaan Malaysia. 

Zarina Mustafa. (2012). Teachers' encountered challenges in the adoption of task-

based language teaching in Malaysian classrooms. The International Journal 

of Arts and Sciences, 5(3), 269–279. 



 

94 

Zhao, Y. (2016). Counting what counts: Reframing education outcomes. Bloomington, 

IN: Solution Tree Press. 

Zuriawahida Zulkifli. (2016). Keberkesanan Kaedah Pembelajaran Berasaskan 

Masalah Dalam Meningkatkan Kemahiran Berfikir Aras Tinggi dan 

Menyelesaikan Masalah Dalam Kalangan Pelajar. Tesis Sarjana, Universiti 

Tun Hussein Onn Malaysia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




