
Research Paper 

The International Journal of Indian Psychology  
ISSN 2348-5396 (Online) | ISSN: 2349-3429 (Print) 
Volume 8, Issue 4, Oct- Dec, 2020 

DIP: 18.01.047/20200804, DOI: 10.25215/0804.047 
http://www.ijip.in  
 

 

 

© 2020, Chaurasia P.; licensee IJIP. This is an Open Access Research distributed under the terms of the 
Creative Commons Attribution License (www.creativecommons.org/licenses/by/2.0), which permits 
unrestricted use, distribution, and reproduction in any Medium, provided the original work is properly cited. 

Self-learning: a constructivist approach to enhance teaching- 

learning of mathematics 

Dr. Prateek Chaurasia1* 

ABSTRACT 

The paradigm of teaching and learning has been changed now a days. In the present scenario 

major thrust of teaching is to facilitate the learners and provide them the learning 

experiences, so that they can construct knowledge by their own thinking process and prior 

experiences. To achieve this, it is very necessary to provide them innovative and thinking 

situation in which learners can think at their own pace. In this process, self-learning can play 

a vital role in enhancing the learners thinking potentials. The purpose of this article is to 

explore the various self-learning materials, their uses and role in the present time, particularly 

with reference to school teaching and to provide a systematic over view of the self-learning 

approach in mathematic. The discussions in the present article deals with the self-learning 

materials (SLMs) along with the innovative and other child centered self-learning materials 

like; self-learning module in mathematics, worksheets based on mathematics, open source 

software’s for mathematics learning, instructional program designed for self-learning in 

mathematics, along with various initiatives for better self- learning. The discussion of the 

present article will be fruitful to stakeholders, school teachers for enhancing the quality of 

teaching learning of mathematics across the globe. 
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athematics is a subject which highly relays on the thinking process, it mostly 

involves the cognitive process of mind to learn. The overarching goal in the 

teaching of mathematics is to do the Mathematisation of a child (NCF-2005). 

Basic mathematical competencies include problem solving abilities reasoning ability, ability 

to generalize, logical thinking this all are the expected outcome of the mathematics learning. 

As mathematics leaning heavily depends upon the cognitive exercise of the learners and use 

of mental faculties. Therefore, it offers the extra challenge to the learners and teachers to 

learn and teach as compare to others subjects. At school level, mathematics achievement is 

affected by the various factors like math’s anxiety, fear from subject, learner’s interest and 

many more factors. NCF-2005 provides a guideline with which teachers and schools can 

choose and plan experiences that they think children should have. It is a reviewed version of 
NCF-2000 in the light of the report Learning without Burden (1993, Professor Yashpal). 
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The study of mathematics includes a relatively abstract concepts, which requires thinking, 

reasoning and problem solving in learning. This is due to the fact that mathematics is not 

solely about counting, but also about selecting and employing the precise, accurate and 

efficient information necessary in problem solving with an establishing its relationship with 
the experiences of daily life and this all actually leads to the Mathematisation.  

 

All this factors have raised the challenges and forced the mathematics learning towards such 

an arena where most of the student has started to felt that mathematics is a tough subject and 

a prior perception is framed that mathematics is a subject which demands higher order 

cognitive thinking skills. 

 

Mathematics learning has become mechanical instead of so many innovative practices done 

and adopted in our schools. National achievement survey (NAS) - 2017 conducted by 

National Council of Educational Research and Training (NCERT) has also shown the 

variation in Student’s achievement in mathematics and students’ progress at different 

classes.  

 

“Math teaching in India is robotic”, make it creative: Manjul Bhargava (article published 

in times of India (09/06/2017). This statement clearly supports the fact that mathematics 

learning is desperately to be updated and improved. Mathematics should be taught as subject 

which plays a major role in the upcoming life of the learners, as it’s a major part of their 

daily life, as well as learning mathematics must be treated as a cognitive fun or game. 

Learning can happen though various modes like real life experiences, with the help of 

textbook, classroom learning and discussion, etc. some of it can happen through self-active 

mode also. During this type of learning, learner learns through their own activities and 

learning becomes a personal process including listening, visualizing, memorizing, reasoning, 

divergent and convergent thinking.  

 

Gibbons (2003) stated that Self-directed learning is a process that occurs certainly for 

everyone. Self-directed learning is an essential skill required in the present context. These 

learning experiences are meaningful when they are related to the individual’s daily life and 

prior obtained experiences. Self-learning almost follows the principle of self-pacing and 

active learner’s involvement. According to the ASER -2018 report basic reading and math in 

early grades having improvement in many states, this improvement needs to continue the 

momentum and sustain improvements. Report also focuses on helping children to attain 

skills of reading and basic mathematics. Overall, findings and suggestions of different 

national reports clearly reflects that mathematics learning needs an improvement and 

especial attention on different aspects i.e. rural students, upper primary students and girls 

students. 

 

Concept of Self- Learning and Constructivism  

Concept of self-learning and constructivism is closely related. Constructivism basically relay 

on the genesis of learning by the active involvement of learners. This active involvement 

inspires the self-activeness and readiness of the learners in the process of learning and 

meaning making, during this process of meaning making role of mentor is as a scaffolding 

and a facilitator. On the other hand, self-learning provides the optimum chances to the 

learners to be creative and become an independent thinker to bring out the innate learning 

capacity within a self. Therefore, a close relation exits between the self-learning and 

constructivism and this relationship can be further used to engage the learners in the self-

active process of learning.  
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The fundamental philosophy behind the development of Self-learning materials is its 

appropriateness and flexibility for the learners, it is highly supportive for the learners. Self-

learning materials are highly appropriate for those learners which are at distance and wants 

to learn at their own pace. Due to its flexible nature and learner centered approaches it has 
gain the popularity. Now a day’s Students are expected to initiate their own learning process. 

Initiating self-learning, scheduling learning time, identifying learning necessities, 

formulating learning goals, identifying resources and materials for learning, selecting and 

employing appropriate learning strategy, and evaluating learning outcomes, are important 

aspects in learning mathematics. If all this are being promoted with the help of SLMs the 

learning process, students will be free to navigate different information essential for 

achieving their goals as per the learners pace and ability.  

 

In present time the major thrust of teaching and learning is bended towards the child 

centered approach. Constructivism is an approach to teaching and learning based on the 

assumption that is the consequence of mental construction and reconstruction of 

experiences. Or we can say, students use new gathered information together with what they 

already know. Constructivists believe that learning is affected by the context in which an 

idea is taught as well as by students' beliefs and attitudes theory of constructivism has direct 

application to education especially in terms of teaching and learning.  

 

Self-Learning materials are important because they can significantly increase student 

achievement by supporting student learning by involving their active participation. For 

example, a worksheet or self-instruction al module may afford a student with important 

opportunities to exercise a new skill in class according to their own pace and style. This 

process mainly focuses on the development of independent practice among the learners. On 

the other hand, learners who possess the capacity to learn on their own can be regarded as 

suitable subjects for the using SLMs. Since in a constructivist classroom learner are 

supposed to construct their own knowledge on the basis of their prior experiences, on the 

other hand self-learning materials also promotes the ways to construct the knowledge by 

their own. 

 

Hodgson (1993) have stated that self-instructional or self-learning material flexible system 

are, to some extent distant learners or learner is at a distance. Another of the self-

instructional material is the teacher who teaches through the material effectively. The 

learners can pursue their studies in their own way, in their own time and in places of their 

choice. These are the advantages of self-instructional material and all learners who use 

material of this kind, are either actual or potential distance learners. The self-instructional 

materials are qualitative and possess good characteristics. These materials are used by the 

learner. 

 

Relying on the principle of self-learning materials i.e. Small steps or units of content to be 

learned, Active student involvement, immediate feedback, Positive reinforcement, and Self-

pacing. This all are interlinked together and proves to be very helpful in developing the way 

to think independently and improve the thinking abilities of the learners. Overall, this make 

a sense of constructivism. 

 

Overall, Self-learning material can be used to handle the new challenges and trends in 

teaching and learning, it can provide the learners a breath of relax and platform to work 

independently to arrive at meaningful conclusion. It can also be very handy in facilitating 
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the learners of various intelligence, since every classroom has students with the individual 

differences and they have a different way of thinking. 

 

SLMs can be very helpful in catering this needs of the learners. The learning principles on 
which SLMs are developed are based on the principles of programmed instruction, proposed 

by Skinner (1954) 

• Small steps or units of content to be learned, 

• Active student involvement, 

• Immediate feedback, 

• Positive reinforcement, and 

• Self-pacing.  

 

Self-learning Promotes the Natural Cognitive Abilities of the Learners  

Self-directed learning greatly increases a person’s ability to make sound, intelligent, self-

affirming choices by providing them the arena of independent thinking. It provides the 

optimum chances to the learners to practice in their own way the more practice people have 

with making their own decisions making by applying their own ideas, reasoning, thinking, 

and problem-solving ability to solve various problems. Overall, it promotes the 

comprehensive growth of the learners. self-learning promotes the initiatives and 

responsibility to learn, select and assess self-learning activity along with this it also provides 

the motivation freedom, motivation and interest along with this self-learning reinforces 

collaboration and promotes the ability of independent thinking among the learners. It also 

prominently focusses on collaborative work and provided the maximum chances to interact 

with the environment independently with the sense of freedom. 

 

Design of Self-Learning Materials  

Self-learning materials can be of several types now a days. It can be a SLM module, 

workbook, practice book on specific content and topic of subject. In the present context Self 

learning materials are in trend to facilitate the learners at different level, topic and course of 

study. Among the diverse range of self-learning material modules have gained the immense 

popularity and proved it utility in the present time. The module focuses on active learning 

and is based on an approach of deep understanding of learners with the prime aim to provide 

the optimum chances to the learners to learn in most effective way. Module is a set of 

learning opportunities organized around a well-defined topic, which contains the following 

components (Balu 1978) 

• Elements of instruction 

• Specific objectives 

• Teaching/learning activities, and 

• Evaluation 

 

Different levels and categories of learners have their different needs and on the basis of that 

SLMs can be developed in the form of self-contained units. Basically, this are called 

modules. These modules are like mini-curricula and are developed separately for each of the 

interrelated tasks or topics (Pareek and Rao, 1981). Self-learning material have the some 

highly specific nature and characteristics like: self-directed, self-explanatory, self-contained, 

self-motivating and self-learning. All this nature of the self-learning materials genuinely 

promotes the quality of learning along with the interests of the learners. 
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Self-Learning Modules in Mathematics 

“A module is a set of learning opportunities organized around a well – defined topic which 

contains the elements of instruction, specific objectives, teaching learning activities and 

evaluation using criterion – referenced measures” (UNESCO,1988). 
 

(Hussain, 2014) conducted a study for the students who are recognized as weak in 

mathematics. For them teachers have used remedial modules supplied by the Ministry of 

Education (Malaysia) in teaching and learning activities. Study has been initiated to propose 

digital game-based learning for the remedial students, aiming to enhance the achievement of 

the students with the help of modules. Findings suggest that remedial modules have been 

found to be beneficial and productive in term of the improving students’ performance.  

 

Basically, the nature of mathematics is logical in nature; the contents of maths are gradually 

developed on the basis of sequential process. This basic nature of mathematics promotes the 

way of thinking in the students and work independently according to their own pace. It is 

also noticeable that mathematical thinking requires the various types of ways which include 

the self-pacing as well. This all can be enhance by the appropriate use of SLMs. so, the 

nature of mathematics suits the basic concept of SLMs developed like self-paced with 

maximum amount of child centered approaches. Researches have suggested that the self-

learning promotes the joy among the learners and can provide them a way to think 

independently. Self-learning materials can play a vital role in the better mathematics 

learning. Since the principle of SLMs suits the nature of mathematics. 

 

A Model Activity of a Self-Learning Module based on Constructivist Approach 

Topic: Area of Right-Angled Triangle 

Introduction 

 

 

 

 

 

 

 

 

 

 

In this unit, we will discuss about the area of right-angled 

triangle and how to calculate the area of right angled triangle.  

A right triangle is a triangle that has one of its angles a 

right angle. It is a regular polygon with three sides, the 

sum of two sides being greater than the other. The 

sum of all the angles is 1800.  So, now let us 

discuss the formula for obtaining the area of a 

right triangle. 

 

Objective After going through this unit  

1. You will be able to identify the right angled triangle. 

2.  You will be able to define area of right angled triangle.  

3. You will be able to calculate area of right angled triangle.  

Instructional 

scheme 

Activity 

done  

Given statement/s  Students activity (this 

column will be as a 

Fill in the blanks or 

writing their responses 

activity)  

Prompting 

 

 

 

• Here in the given figure a 

right angled triangle is given, 

How many side s does it have 

• Probable answer 3 

sides  
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Topic: Area of Right-Angled Triangle 

 

Seeking 

Further 
Information 

 

 

 

 

 

 

Relating to 

prior 

experiences 

of the 

learners   

 

 

Elaborating  

 

…….. 

• Does this triangle have any 

angle equal to 90? 

• Can you tell any specific 

name of this triangle know in 

mathematics   

 

• have you ever seen any such 

kind of bounded figure in 

your daily life  

 

• now what are three different 

side we have in this triangle  

 

• what can we call this  sides in 

terms of mathematics  

 

• now to calculate the area of 

the given triangle we have a 

formula  

 

 

 

• Yes, angle ABC  

 

 

 

 

• Right angled triangle    

(probable) 

 

 

 

 

 

probable answers can 

come  

 

 

 

 

 AB, BC, CA  

 

AB = hypotenuse 

 

BC= 

CA=   

 

Solve using the formulae  

½ (b×h) if b= 4 cm and h= 

8 cm 

 

Activity  1. Draw a right angled triangle with the help of a scale whose 

h= 6 cm and b= 3 cm and calculate the area of the right 

angled triangle.  

Assessment  1. Calculate the area of aright angled triangle if h= 2.5cm and 

b = 4 cm  
Note: It is a simple presentation of the particular content it can be more elaborated by deciding various 

activity and dimensions that are to be improved and here student’s activity will be left blank as they have to fill 

the responses. 

 

Worksheets based on Mathematics 

In Mathematics learning work sheets can play a vital role in promoting the exercise based on 

specific content and provides the optimum chances to the learners to think and explore their 

ideas. Since, during the process of learning mathematics learners requires a time as per their 

own cognitive abilities so worksheets can be used effectively to provide them an edge and 

chance to solve the mathematical problems at their own pace. As worksheets are developed 

for attaining the content mastery over specific topic. Therefore, it can play a handy role in 

developing the interest, arousal of thoughts and tricks to handle the mathematical activities 
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offered to them by practice and strengthening the concepts by following a certain pattern and 

at their own pace. 

 

Mathematics and Open Source Software’s 

Mathematics has been considered as the toughest school subject due to its nature and its 

inherent philosophy of logical argument. Therefore, classroom teaching and mathematics 

teacher both plays a vital role in enhancement of mathematic learning. Traditionally in our 

Indian classroom mathematics teaching was highly dependent on teacher, but now a day’s 

the balance is shifted, and the role of teacher has been changed to a facilitator from a person 

who teaches the whole curriculum in a fixed given time. NCF-2005 also advocates the role 

of teacher as a facilitator. On the other hand, teacher its self-need some support and facilities 

to teach inside the classroom which are still just dreaming to become modern and hoping to 

be equipped with modern ICT facilities.  

 

Mathematics teaching is slightly different as compared to other school subjects, not only due 

to is nature but also due to gap between the classroom teaching and real-life situations, this 

all complexity cannot be totally overcome with the use of ICT but certainly minimizes it up 

to some extend and make easier to grasp the various concepts. (Jeyamani, 1991).  Many 

researches have shown have shown that technological interventions can improve the 

mathematics learning Verma (1991) The technology is demand of the present hour in the 

teaching and learning process. It is essential as well as beneficiary to use FOSS in the 

technology to optimize the time, money and level of understanding. Free and open source 

learning process is in fact the injection of informal learning factors to traditional classes, it 

demands some adjustments. There are some challenges that this reform will face to 

education institutions.   

 

Our modern classroom teaching and learning has been dominated with the use of ICT and its 

integration. Main focus of educational institutions is to improve and shape themselves to use 

ICT in their daily activities, but to use ICT is not enough, but to use it effectively is major 

concerns. On the other hands free and open source software has proved to be quite 

revolutionary. Within this area of application, FOSS provides fruitful ground for its use in 

the teaching learning of mathematics. The FOSS integrates mathematics throughout by 
providing them the outlook to explore.  
 

Some Open-Source Software for Mathematics Learning 

• GeoGebra–Interactive Geometry, Algebra and Calculus 

• Sage – Computer Algebra System  

• Scilab –Numerical Computing 

 

Use of Self-Learning Materials in School Teaching  

The main aim of school education can be divided into three main categories 1. Philosophical 

aims, 2. Sociological aims, 3. Psychological aims. All these broader aims are sub divided 

into the various parts. During the school education the main aim of entire school experiences 

is to develop the child as an independent thinker.  

 

Self-learning material can be very handy in terms of school education. It provides a support 

system to teachers and other academic staffs with a touch of flexibility. Teachers can use a 

logistics support with providing the maximum chances to the learners to explore on their 

own. During this process teachers can act as facilitator and Self-learning materials can be 
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used as a scaffolding for during the whole learning process. As every classroom in a school 

consisted of the individual differences among the learners and Self-learning materials can 

prove to be supplement to the issue because it can be effectively used to fulfill the needs of 

the learners. In an all Self-learning material can be used by the teachers at various levels by 
school teachers and school administrator for enhancing the effective learning among the 

students and improve the overall learning systems of the school. 

 

Some important features of the Self-learning materials: 

1. The Self-learning materials encourage autonomy in learning and the use of modules 

provides user control of his/her learning. 

2. Self-learning materials can help system, maintain satisfactory minimum standard  

3. Self-learning materials enhance competency in teachers because they provide teacher 

well designed carefully structured lesson material and it can be specifically written 

for the teachers. 

4. Self-learning materials integrate theory and practice by relating each element to the 

other work convincingly and coherently than in conventional teaching. 

5. Self-learning materials caters for individual differences in learning because they are 

self-paced and it can be provided for all optional extra enrichment units to keen 

students, remedial modules can be used for poor students  

 

In School education most common user-friendly Self-learning materials can be used are as 

means of effective supplement: 

• Books  

• Learning modules  

• Activity sheets  

• workbooks 

• Worksheets  

• Video tapes  

• Computer based learning packages  

• Web based learning packages 

 

CONCLUSION  

In the modern time the changes occurred in the teaching learning process has led us to think 

differently and not only in a way to impart knowledge but to make this all learning process 

meaning full and child centered. In this sequence it is always felt that optimum chances 

should be provide to the learners to create their own knowledge. To promote effective 

learning and improve the retention among the students is the prime concern along with 

giving respect to the leaner’s voice and thinking. Therefore, the need of SLMs become vital 

since the nature of SLMs are totally child friendly. SLMs provides the better chances to 

interact the learners with the particular concept which is to be taught or learners want to 

learn. Since the SLMs are completely based on the principle of Programme instruction, it 

favorably suites the nature of mathematics, as it can be helpful in teaching and learning of 

mathematics by applying to slow learners as well as the learners with the higher order 

cognitive abilities. It’s also evident that SLMs provides a kind of psychological support to 

the learners, since it provides the time, and flexibility to solve the problems at their own 

pace and they can get immediate feedback in the process of learning and can move forward 

on the basis of attaining the mastery at certain level. This all principles and nature of SLMs 

proves to be supportive in promoting and enhancing the learning activity and ways of 

learning in mathematics. 
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