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Abstract: 

In the present time, technology can be found everywhere, including in classrooms.  The integration of technology 

within the teaching and learning of any subject, specifically teaching Mathematics, has become a very critical issue.  

It is a well-known fact that many school students have a phobia of Mathematics. Several publications addressed the 

issue and proposed different ideas to overcome the phobia with the help of technology or strategies. But a large number 

of schools (government or government-aided schools in west Bengal, India) do not have the requisite minimum 

infrastructure to fulfill the technical requirements in each classroom. Therefore, it is quite challenging for teachers to 

achieve mastery of learning in the classrooms with the help of technology. Therefore, reviewing the non-technical 

activity-based strategies again in the present scenario becomes essential. 

The present paper will explore different strategies for supplementing school infrastructural limitations.  

The paper will try to propose activity-based strategies for achieving mastery learning in Mathematics classrooms. The 

strategies will be applied to some school students to study the effect on them. 

Key words: mastery learning, mathematical modeling, discovery approach, self-learning, Cooperative learning, 
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Introduction: 

  "As are the crests on the heads of the peacock, as are the gems on heads of the snakes so is the 'Ganit' at the top of 

the science known as Vedanga."-Vedanga Jyotish. 

Mathematics is the most basic and essential subject for academic and social development. It provides the framework 

and language in which much of science is formulated. It provides precisions, and clarity and enables other scientists to 

establish laws and deduce consequences. 

Teachers do not consistently use any kind of practical teaching aid with students during math instruction to promote 

math retention and achievement. Recently the use of technology in the classroom has grown up rapidly. A positive 

correlation between the use of technology and activity work in mathematics instruction will enhance students learning 

experience in their classroom. 

According to (Stoblein, 2009), (Azuka 2012), (Pokhrel, T. R. 2018), some learners (less attentive) do not use their 

brains during class lectures. They use their ears and hand only. On the other hand, during well-planned activity-based 

learning, the students participate actively and enthusiastically. (Pokhrel, T. R. 2018) also observed that the activity-
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based learning pedagogy is not only helpful for Mathematics teaching but also helps in the all-around development of 

the students. 

Key concepts of Activity-Based Learning: 

Activity-Based Learning: 

As the name suggests, Activity-Based learning is a process whereby learners are actively engaged in the learning 

process, rather than passively absorbing lectures. It is based on the belief that learning should be based on performing 

some hands-on experiments and activities instead of a listing job. Students will be able to relate abstract ideas and 

theories with their observations. Activity-based learning involves reading, writing, discussion, practical activities, and 

engagement in problem-solving, analysis of problems, synthesis, and evaluation of the results. Active learning is also 

defined as a strategy that involves students in doing things and thinking about the concepts they are doing” (Bonwell 

& Eison, 1991). “If a child can get the opportunity to explore the learning environment by themselves with an optimum 

learning environment, learning becomes joyful and long-lasting” (Wikipedia, 2012; Pokhrel 2018). Active learning 

can also be defined as a method where the teacher will act as a facilitator and learners will carry out the learning process 

by their high involvement in practical activities and discussions. This approach develops Creativity and imagination 

among the students (Pokhrel, 2018). Self-initiated learning involving the whole person- feeling as well as intellect – is 

the most pervasive and lasting type of learning (Okwudishu, 2011).  

According to (Meyers and Jones in Kathleen 1996) Active learning “derives from two basic assumptions: (1) that 

learning is by nature and active endeavor aid (2) that different people learn in different ways”.  

(Bonwel and Eison 1991) states that the characteristics of Active Learning are as follow:  

a) Students can involve themself in activity-based learning than in listening 

b) The focus   is more on developing student’s skills with less emphasis on transmitting information,  

c) Students are encouraged to perform higher-order thinking (analysis, synthesis, evolution) and to explore their own 

attitudes and values. Students are engaged in activities like reading, discussing, and writing. 

[Morable in Okwudishu (2011)] defined the following benefits of Activity based learning:  

a) it reinforces the overall learning processes,  

b) develops skills like collaborative learning, improves learners’ self-esteem, stimulates participatory learning,  

c) allows to build creative problem-solving skills, and improves the concept of discovery learning.  

Studies by (Iqbal et. al, 2022) have revealed that activity-based teaching is more beneficial than traditional teaching 

and obtain higher grades through activity-based methods. 

Cooperative Learning or Small Group Learning: 

Cooperative learning or small group learning is one of the best practices that may be adopted to ensure the active 

participation of the learners in the learning process. Cooperative learning is a practical-oriented learning strategy in 

which students participate proactively in their learning process (Yemi et. al, 2018). It creates an environment that helps 

to engage students who might not be engaged in their own learning in meaningful ways. When a small group of students 

is assigned a mathematical task, it enables all students to contribute to the learning process. Group work encourages 

academic discussions within the group which improves the understanding of each student. This makes learning, more 

engaging, meaningful, active and effective and a deeper process. Several studies have established the strong positive 

effect of cooperative learning on mathematics learning (Yemi et.al, 2018).   
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Discovery Approach of Learning: 

In the discovery approach, the learners are guided by their teacher to discover mathematical concepts, facts and 

formulae through organized activities and observations. (Herdian et. Al 2017) defined "discovery or invention" as a 

designed activity that allows students to discover mathematical concepts and principles through their intellectual 

processes.  According to (Kamaluddin, et.al, 2019), in the past few decades, the learning paradigm has been shifted 

from teacher-centric to learner-centric  

Example of discovery learning: “Sum of internal angles of a triangle is 180 degrees.” 

The teacher will ask the students to draw a triangle, measure the three internal angles and add them together. The 

students would discover that the sum of the angles is 180 degrees. 

Self-Learning: 

Self-learning is a learning approach where the learners make effort to identify their own learning needs, set learning 

goals, find the necessary resources, and evaluate their knowledge. Self-learning allows the learners to handle the new 

challenges and trends in teaching and Learning mathematics independently (Chaurasia, 2020) 

In this process, the teacher act as a facilitator and Self-learning materials can be used as scaffolding. 

Proposed Strategy for better learning:  

The author proposed an easily implementable strategy, considering activity-based learning approaches and existing 

strategies, to achieve the goals of Mathematics learning within the conventional classroom environment. 

                    

Presentation

Students will demonstrate their models and concept before the class and teacher and 
students will comment on that.

Implementation

Student will prepare models with paper / other materials/ ICT. The process of development of 
models will help the students to understand the topic better. 

Assignment

Teacher will ask the students to try to demonstrate the topic with the help of models.  

Demonstration

Teacher will use teaching aids for demonstrating the concepts. Technological tool may be 
used at this step. Teacher may share some ideas for preparation of model.

Introduction

Teacher will introduce a topic in conventional way before the class
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Results and Discussion: 

The proposed strategy had been applied to the 320 students of Class VI-X in 8 Government aided schools in West 

Bengal, India. The students were introduced to some Mathematical topics of their syllabi with models (sample 

examples are given below).  

The students were categorised into three types depending on their Mathematical skills and ability 

a) Above Average: they can solve exercises without or with little support. The confidence level is high. 

b) Average: they can solve exercises with support but can solve similar problems. The confidence level is medium. 

c) Below Average: they are afraid of Mathematics. The confidence level is low 

The trainee teachers taught in the classes for at least 3 months and introduced at least 10 different topics for a particular 

class/section.  

After completion of the training, it was found that all categories of students accepted the strategy. They enjoyed. 

Category a) and b) found it effective for understanding the concepts 

with broader dimensions. Category c) found it helpful to understand the problems. Their confidence was 

increased towards the topic as they could visualise and feel the concept by their own. 

Sample Model Ideas: 

Topics from Arithmetic, Geometry, Mensuration and Trigonometry are considered for the purpose. 

1) Arithmetic Topic: Time and Distance 

Normally in these types of problems students face difficulty to understand the length of different things. If they are 

asked to make models of specific lengths and to demonstrate the physical interpretation of displacement of any 

object and relation with time they will be able to understand the concepts. 

2) Trigonometry: Height and Distance  

Students can prepare models of different objects and physically measure the angles, heights and distances to solve 

the problem. 

3) Geometry Topic: TriangleSum of inner angles is 180o. 

 

  

     Description: Make a triangle with hard paper. Cut the corners of the triangle. Put the pivot points together. It will 

form three consecutive angles on a straight line. So the sum of the inner angles is 1800. 

4) Mensuration: Cylinder 

Take a piece of rectangular paper. Measure its length and breadth. Roll the paper to form a cylinder. So the perimeter 

is the area of the paper. 

Conclusion: 

The use of Technology in the classroom is the demand of the time. But it is not an alternative to traditional lecture  

Figure-1 :: Sum of inner angles of a triangle is 180o          
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based teaching. It will assist the lecture-based teaching activities. But activity-based strategies will make the learning 

more involving and joyful. 

The proposed strategy has been found relevant in the present time. It is proved that there is no alternative to activity 

based teaching where students are actively involved in their learning. A large number of resources are available online 

with different ideas for preparing models on different topics. But teachers are required to transform them into mentors 

and to encourage their students to do the modelling by themselves.  

More research can be done to examine the effectiveness of using different activity based approach through 

mathematical modelling and the use of ICT to various difficult topics in mathematics and different age groups  of 

cognitively and socially challenged child so that students get more joy  in learning Mathematics 
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