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Abstract  Metacognitive Regulation Strategies (MRS) 
and Activity Based-Learning (ABL) is a learning strategy 
that is significant and have proven to effect student’s 
mastery. The student’s ability to plan, monitor and 
evaluate the learning process and their thinking process, 
known as metacognitive regulation, can strengthen the 
understanding. ABL also has significant positive effects 
on students’ level of interest, engagement and 
performance. Through the activity, students developed 
their communication skills, self-regulation and the learned 
knowledge has positive effects on retention due to 
learning by doing and having fun while learning. In fact, 
Best Seller Mathematical Learning Activities (Apm-BS) 
merges principles and strategies from the activity during 
learning and metacognitive regulation skills. This 
conceptual paper tries to discuss the potential of merging 
activity based learning and metacognitive regulation 
learning strategies as an intervention to the problem of 
mastering the mathematical concept of students. This 
activity was designed and created based on the basic of 
the concept of entrepreneurship, which involves buying 
and selling activities among students during the learning 
process. Students communicate and interact with peer to 
practice the metacognitive behavior and improve 
metacognitive skills in order to enhance their 
understanding. 

Keywords  Metacognitive Regulation Strategies, 
Metacognitive Regulation, Activity Based Learning, 
Mathematical Learning, Student's Mastery 

1. Introduction
A mathematical thinker is an individual who is creative 

and innovative and is able to meet the demands of the 21st 
century. However, the constraints to fulfilling these goals 
are the problem of students to understand the mathematical 
concepts (Noor Hidayah & Zanaton, 2017). The issue of 
poor mastery of concepts in mathematics is not to be 
underestimated and need immediate solutions in an 
effective way. So, what is needed is the cooperation of all 
stakeholders to act accordingly to overcome this problem. 
Students who do not master the mathematical concepts and 
do not understand the topics’ need consider mathematical 
subjects as difficult and unpredictable (Du Toit & 
Kotze,2009; Effandi & Norhidayah, 2015; Nor Esah & 
Nurulwahida, 2016; Aizu & Hasbiah, 2017). In this regard, 
Syed Azman & Siti Mistima (2017) argued that students 
would forget the mathematical concept and lost confidence 
when failing to solve mathematics questions. 

Good metacognitive development, capabilities and 
practices are closely related to effective learning. While 
effective learning is influenced by activities during the 
learning process (Wan Hasmah & Nur Munirah, 2015). 
Teacher practices play a role in improving students’ 
metacognitive skills. Thus, the learning approach selected 
by the teacher should be in line with the student's 
metacognitive needs (Noor Hidayah & Zanaton, 2017; 
Kyairaniah, Mohd Isa & Maimun, 2017; Adnan & Arsad, 
2018). On this basis, the researcher sees the need for 
in-depth studies to see the relationship between 
conceptualization, metacognitive and appropriate learning 
activity factors. Perhaps this study can be used as a solution 
to solve mathematics performance problems especially in 
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schools. It is hoped that the present study will contribute to 
the learning field in order to enhance student’s mastery of 
the mathematics contents.  

2. Mastery of Mathematics among 
Students 

Mathematics is an abstract, using figures and symbols 
and requires thinking skills (Poh, 2000; Halim, 2011; Chris, 
2015). According to Chris (2015) mathematics also 
includes logic, reasoning and critical thinking. That's why 
mathematics is considered difficult by some students (Noor 
Erma & Leong, 2014; Du Toit & Kotze,2009). 
Mathematics is also considered a killer subject and is not 
an interesting subject (Nurul Nashrah & Effandi, 2017; Nor 
Ezah & Nurulwahida, 2016). However, according to Noor 
Erma & Leong (2014) there are still students who shows 
good achievement as well as those who remain in control 
of the mathematical concept despite being faced with easy 
topics. This is because, according to Harizon (2014), the 
way students understand the mathematical facts, realize the 
process, solve the problem and make generalization of the 
topic is through the student's own awareness of the learning 
process. 

Besides that, the learning method also affects the 
awareness of learning process to master the concepts and 
math skills (Aizu & Hasbiah, 2017). In that regard, the 
learning process should ensure that students can use the 
process of thinking and interaction skill. The students 
themselves need to be aware of their level of ability, which 
means that, they are knowing and aware of the potential of 
their thinking. Knowing the right and convenient way to 
learn, it may reduce the problem of mathematical learning. 
In this situation, the student's self-regulation about the 
thinking process and the action cause of that is the 
prediction of the learning process. The weakness of 
mathematical mastery among students is due to ignoring 
the metacognitive regulatory capacity that greatly 
influences the learning process of mathematics. 

Metacognitive regulation is the highest component of 
metacognition other than metacognitive knowledge 
(awareness) and metacognitive experience (Du Toit & Du 
Toit, 2013; Crawford, 2018). Through awareness and 
metacognitive experience, students will regulate their 
cognition to plan activities and thinking actions towards 
achieving learning goals (Crawford, 2018). If students can 
plan, control and evaluate their cognitive abilities in 
mathematical learning, the student can master the 
mathematical concept. Thus, its importance to 
mathematical teachers determines the best approaches so 
that aspects of metacognitive regulation can be improved. 
This is because real mathematical performance is 
determined by metacognitive regulation and not merely 
having knowledge or cognitive awareness. 

3. Metacognitive Regulation Strategies 
(MRS) and Activity Based Learning 
(ABL) 

Metacognitive regulation is a component of 
metacognition. There are three subcomponents, namely 
planning, monitoring, and evaluating. According to Do 
Toit & Do Toit (2013) metacognitive regulation refers to 
the control of actions that students undertake in their 
learning process. Schraw & Moshman (1995) states that 
these aspects are: i) planning ie planning, determining 
goals and studying resources and learning needs; ii) 
information management, which refers to the sequence and 
strategies used during learning among them to process 
information more efficiently, for example organizing, 
describing, summarizing or focusing; iii) monitoring of a 
own learning process or monitoring the use of learning 
strategies; iv) debugging is a method or strategy used to 
correct mistakes and weaknesses; and v) evaluation is a 
process or act of analyze the effectiveness of learning, 
finding, results, mastering or performance and evaluating 
strategy after learning experience. 

The effectiveness of mathematical learning is strongly 
influenced by the effects of individual metacognitive 
regulation. According to Moos & Ringdal (2012) this 
metacognitive regulation will spontaneously begin when a 
mathematical tasks is given by addressing the process to 
four phases. Understanding mathematical problems is the 
beginning of this cognitive process, at this stage 
metacognitive knowledge will play a role. However, 
subsequent metacognitive regulation will continue the 
cognitive process by setting goals, designing, selecting 
strategies, using strategies and then refocusing them with 
the evaluation phase. Obviously, metacognitive regulation 
plays many roles in ensuring students can solve problems 
or mathematical tasks. 

Activity-based learning is a learning approach from the 
understanding of active learning theories and the 
development of constructivism philosophy. This activity 
learning approach was first introduced by David 
Horsburgh. For mathematical learning purposes, it is 
termed an Activity Based Teaching of Mathematics which 
involves students doing activities such as reading, writing, 
discussing, practical activities, problem-solving activities, 
analysis, synthesis and evaluation (Festus, 2013). 
According to Pokhrel (2018) the activities involved in this 
approach are like the use of materials, models, forms, 
charts, pictures, posters, games and experiments. In the 
context of learning, it is about what are doing, activities, 
situations and exercises with the aim of providing 
knowledge, skills and enhancing students' understanding. 
This activity will create conducive learning environment. 

According to Nik Azis (1999) effective mathematical 
learning is in the form of a combination of diverse 
activities, and effectively and continuously interactions 
occur. For the purpose of applying and using the ABL 
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approach to transform the mathematical learning of 
students, Bonwel & Eison (2013) has outlined some 
features of ABL as a guide: 
a. involves learning activities that enable students to 

develop their potentials and skills that are more than 
just listening to, not just receiving or transferring 
information 

b. involves students in high-level thinking skills such us, 
analysis, synthesis and evaluation 

c. are more likely to be exploring the attitudes and 
self-appraisal of the students 

In relation, the ABL principle also directs the 
development of metacognitive regulation through 
metacognitive learning strategies. According to Hasbullah 
(2015) activity is a mediator or tool that can be a moderator 
of metacognitive regulation. In addition, ABL also helps 
students learn independently and use their potential. In this 
context, Raudys (2018) describes ABL's impact on 
students' self-esteem as: i) students will remain focused on 
being active, ii) learning in new and different situations ie 
with full attention, emotion and more dynamic, iii) 
focusing on problem-solving and more critical. 

The effectiveness of implementing strategies based on 
practically metacognitive skills is much discussed in 
studies that show increased student achievement. Among 
them are studies by Leidinger & Perels (2012), Hasbullah 
(2015), Listiani, Wiarta & Darsana (2014), Nongtodu & 
Bhutia (2017), Cheng (2011), Shaw (2008), Su, Ricci & 
Mnatsakanian (2016) Stephanou & Mpiontini (2017) and 
Noorzeliana, Norazilawati & Saniah (2015). Their positive 
results are clear that metacognitive greatly influences 
learning. Many researchers conclude that through 
metacognitive strategies, it can encourage the 
strengthening of knowledge in improving students’ 
achievement. 

Metacognitive skills can relate to the previous 
knowledge and form the new knowledge about 
mathematics, it reduces the nature of interconnectedness 
that exists due to the nature of the mathematical knowledge 
itself (Hasbullah,2015). Researchers also found that 
aspects of metacognitive regulation strongly influence 
students' performance, e.g aspects of monitoring, 
evaluating and following aspects of planning (Cheng,2011; 
Stephanou & Mpiontini,2017). In addition, metacognitive 
skills can also develop problem-solving and thinking skills 
that will also have a direct impact on students’ achievement. 
Students will be more careful in accuracy, perfection and 
self-determination in solving mathematical problems 
(Shaw,2008). The solution learned by the student will also 
enhance the thinking skills and give the impression that 
previous knowledge has been combined with new 
knowledge, applied and synthesized in a new form (Su, 
Ricci & Mnatsakanian,2016). 

Studies by Altintas & Ozdemir (2012), Muhammad, 
Niaz, Maqsood, Faiza & Sher Aman (2012), Hussain, 
Anwar & Majoka (2011), Celik (2017), Khonchaiyaphum, 

Srikunlaya & Rakrai (2017) and Yuksel (2013) shows the 
ABL's impact on students’ learning and have a positive 
impact on achievement. The researchers found that ABL's 
approach can increase the critical thinking skills and the 
attitudes of mathematical problem-solving also change 
(Altintas & Ozdemir,2012). It can be concluded that in 
ABL, students are more motivated to think, criticize and 
ask questions. This activity can expose students to debates, 
collaborative learning, ideas, project creation, project 
presentation and positive attitude. 

Therefore, in order to ensure learning process can 
improve the mastery of the students, the suitable and 
interactive activities should be provided. By involving and 
doing the activities, students can develop and train their 
metacognitive regulation skills that are seen to improve the 
self-regulation, to change their attitude towards learning 
positively and improve student's thinking skills. Thus, 
designing and developing learning activities in line with 
the needs of metacognitive regulation are required. In 
addition, further studies are also needed to relate the 
activity-based learning to satisfy the metacognitive 
regulation learning strategies. 

4. Conceptual Framework of Best 
Seller Mathematical Learning 
Activities (Apm-Bs) 

4.1. Design Principles of Apm-BS 

The study was aimed at designing, implementing, and 
evaluating the effectiveness of learning activities through 
buying and selling simulations. Based on the Constructivist 
Theory, Vygotsky Social Development Theory and 
Metacognitive Theory, constructs are seen to influence 
students’ learning. Constructivist theory states that 
learning is the process that students make modification of 
previous experience and knowledge in order to construct 
the new ones. Interactions, mediations, guidance and 
scaffolding become the important elements in Vygotsky's 
Theory to reflect the ability of the student in learning. 
While Metacognitive Theory proposes a metacognitive 
based learning strategy to optimize mental function in 
learning. So a conceptual framework can be built to see the 
relationship between the aspects or elements that will be 
the variables in this study. 

Based on how the learning occur through the 
understanding of the theories, researchers design and 
develop an activity named Best Seller Mathematical 
Learning Activity (Apm-BS) with the 4P's McCarthy 
Marketing Model. So Apm-BS will be an independent 
variable in this study including the 4P elements that are 
related to products, prices, places and promotions in the 
activity. This 4P element will be contained in the phases of 
the activity to be designed. This apm-BS will be assessed to 
look at the students' mastery. Thus, the dependent variable 
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in this study is the mastery of the student which will be an 
important measure of the effectiveness of the Apm-BS, 
while metacognitive regulation, including its components, 
planning, monitoring and evaluation will act as a moderate 
variable. 

The present study is also a concept of intervention study. 
Apm-BS is a teaching method that implements treatment of 
conventional mathematical learning. The activities 
contained in them are expected to strengthen metacognitive 
regulations that encourage students to correctly solve 
mathematical problems. It is hoped that the mastery of the 
students can be enhanced through Apm-Bs activities. 

 
Source : Adapted from Tamil Selvan (2015) and Mcleod (2018) 

Figure 1.  Learning Concept of Apm-BS 

 

4.2. Implement of Apm-BS 

Since the design of this activity uses buying and selling 
as an intermediary of activities, there are some terms of the 
marketing used. In summary, in this activity the students 
will be divided into two groups namely 'seller' and 
'customer' groups. The teacher is a 'banker' that controls the 
marketing process. In the context of learning, teachers are 
just as a provider of learning environment and will act as 
guiders and facilitators. The contents of the lesson refer to 
the 'product' which will be the source and learning 
materials. The 'product' is a mathematical question or 
specific task that needs to be solved. If the 'product' in the 
marketing world has a price, then in this activity the 
'product' also has a certain price which is actually the level 
of difficulty according to Bloom's Taxonomy. 

Then, a 'seller' group will plan a marketing strategy in 
the 'marketing planning' phase. The process of learning in 
this phase is actually a process during which a student 
solves mathematical problems, conducts operations and 
calculations in small groups cooperatively. The next phase 
is the process of buying and selling, which refers to the 
standard of promotional activities in marketing. 'Promotion 
time' will be the climax phase of learning activities and 
processes when students from the 'sellers' group sell, 
deliver explanations, explain, attract attention, or teach the 
‘customers’ groups to understand mathematical concepts 
and solutions. During the ‘promotion time’, ‘seller’ applies 
peer tutoring and reciprocal teaching methods. Purchases 
will occur when the customer is satisfied with the 
explanation and understands the presentations. Next in the 
last phase of the activity, the calculations are made to 
determine the 'seller' that will be awarded of 'best seller'. 

Table 1.  The Apm-BS Related To Teaching And Learning Process 

CHARACTER/ 
ROLES Apm-BS ACTIVITY TEACHING AND LEARNING PROCESS 

BANKER 
-Teacher - Financial control 

- Provides learning contents 
- Guiding students 
- Controlling time 

SELLER 
-Student 

- Salesperson 
- Selling products 

- Teaching other students (presentation)-peer tutoring 
- Give relevant examples 
- Guiding 

CUSTOMER 
-Student 

- As a customer 
- Buyer 

- Learner 
- Listening 
- Asking questions 

PRODUCTS - Sales products 
- Learning content 
- Worksheet 
- Questions 

MARKETING 
PLANNING 

- The marketing strategy to be 
determined by the salesperson 

- 1 or 2 students answer the questions cooperatively 
- Solve problems 
- Set up the presentation needs 

PROMOTION  - Time to promote the product 
- Time to purchase 

- Presentations 
- Teaching and explant to others 
- Reciprocal Teaching 

BEST SELLER’S TAG - Title to salesperson with highest sales - Reward to active students 
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5. Merging of Activities and 
Metacognitive Regulation Strategies 
in Learning 

Basically, the development and design of these learning 
activities is an alternative approach and intervention of 
learning methods. Accordingly, the implementation of 
Apm-BS is based on the use of the instrument, which is a 
kit that contains hands-out consisting of a product, a 
sample of money and a 'best seller' tag. This interactive 
learning application in the form of offline technology is 
seen to be more flexible and facilitate teacher work. 
Basically, Apm-BS is a learning activity through a game of 
competition. Accordingly, the competition should have 
certain goals and targets to be achieved. In this activity, the 
goal can be seen from two points. The first is during the 
learning process, where the student must achieve victory in 
the competition. In the context of Apm-BS, the winner is to 
get the highest earning money that is directed to the student 
who plays as a salesperson. The title and "Best Seller" 
award will be given to the student. Second is, at the end of 
learning, the objective of learning. Master the concept, 
increase understanding, improve thinking skills and so on 
are the goals and objectives of learning. According to 
Hasbullah (2015) and Smith & Mancy (2018) when 
learning activities require students to plan, set up the goals 
and targets, act on their planning strategies and constantly 
evaluate learning acquisitions, they relate to metacognitive 
regulation. This process can improve the students' thinking 
skills and potential. 

It can be concluded that, through the implementation of 
activities, it have a positive effect on the students. 
Activities can be a medium for students to develop many 
aspects that will be an increasing factor of understanding. 
Through activities, according to Schraw & Moshman 
(1995), Hasbullah (2015) and Nor Hidayah & Zanaton 
(2017) can create skills in planning, monitoring and 
evaluating the learning process. The metacognitive skills 
can be enhanced through the self-regulation of students 
which also affects their attitudes and motivations. Previous 
experiences and active experiences during learning can be 
structured well through this activity. In addition, according 
to Pantiwati & Husamah (2017) and Menz & Cindy Xin 
(2016) activity can also be used as a tool for evaluating 
learning. This assessment process can occur independently 
i.e prologue (Menz & Cindy Xin, 2016) or through 
interaction during activities (Pantiwati & Husamah, 2017). 

Applying this approach as a teaching and learning 
practice is essential to achieving effective learning goals. 
The features and principles of Apm-BS are also 
conceptualized by active learning and metacognitive 
development. Through activities, students will evaluate 
and look at something from the point of view, find 
similarities, evaluate causality, make predictions and 
estimates, not just memorizing and even be responsible for 
new experiences and knowledge (Raj, 2015). This 

coincides with the recommendation by Su, Ricci & 
Mnatsakanian (2015) which proposes a strategy that allows 
students to think, regulate and coordinate their thinking to 
achieve mathematical learning outcomes. 

When students are constantly exposed to cooperative or 
collaborative learning, they will communicate and interact 
with peers. Mathematical problem-solving becomes easier 
when they are guided by individuals with higher skill levels. 
Intellectual abilities will increase when students master the 
new concepts and skills, this will directly expand the 
current knowledge zone to the zone with high potential 
such as improvements in critical thinking skills (Taylor, 
1992). This process will repeat in the next learning and can 
increase the mastery of the mathematical concept of the 
students. 

6. Conclusions 
The change in students’ learning style illustrated in this 

study is due to excite, motivated and fun through the 
learning activities. Mastery can also be improved as 
students undergo self-regulation, and change learning 
strategies to continuously explore knowledge (Farah & 
Che Nidzam, 2014). These situation shows the 
development of metacognitive skills has done. Being active 
and guided is the effect of planning, exploring and 
interacting is the effect of monitoring component, while the 
evaluation component can be seen when self-determination 
or self-concept will strengthen the students' understanding. 
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