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Foreword

Mathematics has been a primary requirement of school education system 
throughout the world. It plays a vital role in understanding of various concepts 
of different subject matters. Moreover, it is required in various aspects of  
day-to-day life. Thus it has become essential to teach the subject at early 
stages of education. 
Mathematics as a subject has been an integral part of the Department of 
Education in Science and Mathematics since the inception of NCERT. 
Mathematics being a vital area of science, faculty members have developed 
foundation for its application in different areas very well over the year. 
Research has been the backbone of any subject and NCERT has spearheaded 
research in mathematics education over the years. We at NCERT are actively 
engaged in educational research, training and extension programs in Science 
and Mathematics Education. 
As a part of extension exercise, we have conducted the 7th National Conference 
on Mathematics Education from 20–22 December, 2018. In this conference 
quite a number of researchers presented their research findings. As a part of 
conference, the proceedings of selected research papers are presented through 
this document. I hope this may help the purpose of research in Mathematics 
Education and the researchers may be benefitted from this. 

Sunita Farkya
Professor and Head

DESM, NCERT
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PreFace

Mathematics is the backbone of reasoning. Since the time human beings 
started to seek reason for everything around them, Mathematics began to 
develop as the language of reason and service. Mathematical acumen is 
recognized all over the world as a mark of higher order learning. We have been 
blessed to belong to a nation with distinct contribution to the subject. The 
world recognizes us as people belonging to the nation of Aryabhatta, the man 
who taught the concept of “0” and the rest is history.
The NCERT is engaged in creating the premise of Mathematical learning 
among the children of our country. We are continuously striving to make 
the study of the subject joyful and meaningful. In the process apart from 
developing the mathematical courses curriculums, we are also researching 
on Mathemtical Kits to make the learning of subjects enjoyable. Continuing 
with our effort on research on the subject, the Depatment of Education in 
Science and Mathematics (DESM) has organised the 7th National Conference 
on Mathematics Education from 20–22 December, 2018. The theme of the 
conference was connecting, past and present, assessment, innovative practices, 
issues and learning, curriculum, popularisation and recent development in 
Mathematics Education. As a part of conference, selected papers are presented 
in the proceedings of the 7th National Conference of Mathematics Education. 

This document is a collection of research papers selected by the editorial team. 
I would like to thank DTP operator Kanika, Arun, Rajiv for their valuable 
contribution to give shape to this proceeding. 
I presume that this small effort will add substantial volume of knowledge to 
Mathematical Education. 

T.P.Sarma
Convener
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Euclid’s Postulate 5: The Non Euclidean 
Connection Math

1Ekta Sachdeva
1 Lotus Valley International School, Gurugram

Euclid’s fifth postulate has been shrouded in controvery in the history of Mathematics. 
Some feel that even Euclid, the father of Geometry, was not fully satisfied with 
the idea. To clarify the idea in the language of the common man, the postulate is 
questioned when we go beyond lines: Like when a triangle is formed with a ruler 
and a pencil and the sum of the three angles is 2 right angles. Based on this, what 
happens if the triangles are formed on earth’s surface?

introduction 

Our learners study hyperbolic 
or spherical geometry, but the 
connection is missing. This keeps 
them away from making friends with 
the topic and the topic remains alien 
to them. This research paper connects 
the entire Non Euclidean geometry to 
Euclid’s Geometry and to be precise, 
to the postulate 5.

Objectives 
To connect present day Mathematics 
to historical Mathematics using 
technology and storytelling. 

Method and Procedure 
Geogebra is used to explain the proof 
to sum angle property, describing the 
original version of Sum Angle property 
of triangle as mentioned in Euclid’s 
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elements. This is missing from our 
present day books.
Learners were pretty inquisitive to see 
the proof using Congruent Triangles. 
Some of them questioned the present 
day proof to Sum Angle Property 
that we study in our textbooks. The 
only way to deal with the questions 
was “Going back to basics” from 
where it all started— the Euclid’s 
Elements and the five postulates that 
he stated. No one doubted that a line 
could be drawn between two points 
or that a circle could be drawn or 

the right angles would be equal, but 
Gauss and other Mathematicians did 
not find postulate 5 quite obvious. 
Parallel Postulate – If on a plane, a 
line crosses two other lines such that 
the sum of angle alpha and beta on 
the same side is less than two right 
angles then the lines will eventually 
meet on that side.
I told my learners, let us flip the coin 
and try to go against the parallel 
postulate. Taking a closer look 
suggests that there could be two 
possibilities. As the postulate states 
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Case 1 NO PARALLEL LINES

Case 2 INFINITE PARALLEL LINES”

that there could be one line, what if 
we say the following—
This is hard to visualise, but when 
learners were trying hands on 
the geogebra spheres they could 
discover no lines were parallel to the 
given line, they were all meeting at 
the poles (Case 1). This gives rise 
to spherical geometry which may 
have an altogether different set of 

postulates. Like it does not satisfy 
the second postulate of Euclid (A 
line can be extended indefinitely on 
both the sides). Looking carefully, 
we observe that a great circle is the 
analogue of a straight line and moving 
on the great circle a point actually 
comes back to its intial position. 
Therefore, spherical geometry is not 
a good example in here. In Case 2 or 

7th National Conference on Mathematics Education.indd   13 14-Mar-23   2:36:42 PM



Mathematics Conference   Proceedings  December 2019

14 

hyperbolic geometry, where learners 
could find infinite lines that would 
never meet the given line or were 
parallel to it.
Mathematicians from different parts 
of the world came in, who all worked 
independently in their own ways, 
then came the era of Non Euclidean 

Geometry. In a plane through a point 
there could be infinite lines that 
never meet the given line. There are 
two very interesting lines one in each 
direction asymptotic to the initial line. 
That is, it gets close and closer but 
never meet, these are the Asymptotic 
Parallels to the initial line.
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Don’t these asymptotic parallels 
resemble the Shivalinga? A never 
ending Shiv Linga that goes to infinity. 
Such simple analogies from daily life 
help children to retain concepts. 

results, discussion and 
conclusion 

 So the answer to the question, “What 
kind of geometry do we live in? “ is 

simple. If we look at the earth from the 
“Outside” it is a map of 3 dimensional 
non Euclidean space discovered by 
Bolyai and Lobachevsky. But on 
the “Inside” - the non Euclidean 3 
dimensional space in which we live 
has an accurate picture of another 
geometry perhaps unfamiliar to us, 
but logically possible the remarkable 
world of two dimensional Euclidean 
geometry. 

Reference 
eucliD’S elementS, mit open courSeware
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 The Content Development of Mathematical 
and its Pedagogical Knowledge Through  

Educational Technology
1Jayveer Singh

1Central Institute of Educational Technology, NCERT

New Delhi, India

abstract
Content conceptualisation of Mathematical knowledge is difficult than other subjects. 
Mathematics was a boring and burdenfull subject in the past. Students were 
usually stressed to learn its concept. The Indian education system recommended 
that learning mathematical and scientific content must be more interesting by using 
educational technologies. Difficulties of Mathematical Content Conceptualization 
and understanding is much more compared to other subject content and pedagogical 
knowledge. In the ear of modernization and globalization we need to drop out the 
traditional method of conceptualisation of content, and emphasize the new and 
innovative methods of conceptualisation of Mathematical and their pedagogical 
knowledge. We need to give the appropriate role of educational technology to enhance 
the mathematical and its pedagogical knowledge. The researcher emphasises the 
role of the facilitator and learner instead of teacher and student. Facilitators are 
expected to possess not only the knowledge for facilitating the development of all 
also students mathematical content knowledge but also the pedagogical skill to 
support the unique learning needs of all learners. We have the need to modification 
inclusion of educational technology in following aspects.
1. The Content (What the learners learn)
2. The Process (How the learners access the information through the help of 

educational technology)
3. The product (how learners demonstrate their mathematical knowledge)

the help of using educational technology researcher want to modification 
past periodic thought for learner to learn mathematical concept meaningfully it is 
necessary for them to struggle with concepts procedures and ideas. In future we 
need to understand a new Method of facilitating and drop the traditional methods of 
teaching, and we need to adopt new scientific and technological approach to facilitate 
mathematical content. Further, we need to take help of Educational Technology and 
ICT tools for enhancing the facility of learning and develop a good way of interaction 
with the learner.
Key words: Content, Conceptualisation, Mathematics, Educational 
Technology, Facilitator, Learner, and Pedagogy.

introduction

The nature and scope of mathematics 
facilitator perceptions that influence 

mathematical facilitating and 
learning mathematical processes. 
The facilitator needs to of each area 
of mathematics and creates ample 
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opportunities for the learners. 
Facilitators reflect critically on 
their belief and perceptions about 
mathematics learning. National 
Council of Teachers of Mathematics 
(2014) advocates for supporting 
learners in struggling productivity by 
viewing, “struggles as opportunities 
for dealing deeply understanding 
mathematical structure of 
problems and relationships among 
mathematical ideas, instead of simply 
seeking correct solutions” P.48. 
Facilitating mathematics can only 
be described as truly effective when 
it positively impacts learning. We all 
know that learning practices can make 
a major difference in learner outcomes 
as well as what makes a difference 
in the classroom. Focus group on 
teaching mathematics, (March 2006) 
emphasises, “Mathematics for all”. 
Learners understand and generalize 
the basic and natural structure 
of mathematics with the help of 
educational technology. For the 
conceptualisation of mathematical 
terms, we need to offer a good 
methodology for understanding and 
generalizing. Drijners, Boon, and Van 
Renu Vijh (2010) have distinguished 
three directional functionalities for 
digital technology.

1. The tool function for doing 
mathematics refers to 
outsourcing work that could 
also be done by hand

2. The function of a learning 
environment for practicing skills.

3. The function of a learning 
environment for fostering the 
development of conceptual 
understanding.

The Content
Content development of mathematics 
should emphasise the software 
used for facilitating and learning 
mathematics as Graphic calculators, 
Dynamic graphing tools (GeoGebra) 
Dynamic geometry tools, Microsoft 
Excel/spreadsheet, Microsoft 
Mathematics, Auto shop, Olab, and 
Mat lap. With the help of educational 
technology, mathematical content 
should be learner centered and 
learner utilitarian. The learner 
can successfully impart education 
characterized by imparting 
instructions, collaborative learning, 
multidisciplinary problem-solving 
and promoting critical thinking skills 
as highlighted by NCF-2005. Content 
development of mathematics and 
its pedagogy in an effective way in 
the following areas need a facilitator 
to know:

1. How a learner learns 
mathematical concepts?

2. What do learners need to learn 
mathematical concepts?

3. What do learners already know 
about the mathematical concepts 
which we share with them?

The Process
Conceptualisation of mathematical 
concepts depends upon 
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understanding, explaining, and 
predicting mathematics concepts, 
or depends on learners’ interest 
and curiosity. Developing the 
mathematical and their pedagogical 
content for easy conceptualization, we 
need to use relevant and appropriate 
Educational technological and 
pedagogical skills for facilitating 
mathematical content. the help 
of the educational technology we 
implementing mathematical content 
in real life benefits. A number of 
factors may influence the facilitating 
of mathematics but facilitator plays 
an effective and important role in the 
facilitating conceptual learning of 
mathematics. Some factors are:
• Encourage risk taking to solve 

mathematical problems.
• Create purposeful learning 

experiences with mathematics 
concepts.

• Create a challenge in an 
understanding of mathematics 
concepts.

• Create the purposeful learning 
experience for students 
through the use of relevant and 
meaningful contexts.

The Products
Reflecting on many ways of 
conceptualisation and understanding 
of mathematical concepts. Using 
and implementing educational 
technology to easily conceptual 
and understandable mathematical 
concepts. use of the recent web-based 

technology and ICT-approach to the 
conceptualization of mathematical 
and their pedagogical concepts. using 
of ICT and educational technology, 
mathematical and their pedagogical 
content relate with concrete and 
abstract material in their scenario. 
The help of hardware and software 
tools developed mathematical 
and their pedagogical content 
easily conceptual and creating 
environment learning with joyful. 
Web-based(digital) learning is any 
type of learning that facilitated by 
technological instructional that 
makes the effective learning. digital 
learning occurs across all learning 
areas and domains.as
• Blended and virtual 

mathematical learning.
• Game-based mathematical 

learning.
• Accessing digital 

mathematical content.
• Collaborating locally and globally 

with mathematics content.
• Assessment and reporting online 

mathematical content.
• Active participation in online 

mathematical communities.
Using technology to connect, 
collaborate, create mathematical 
understanding and enriching 
mathematical concepts. To become a 
mathematician, learner needs regular 
opportunities for exploring links 
within their mathematical experience, 
through reasoning, problem-solving 

7th National Conference on Mathematics Education.indd   18 14-Mar-23   2:36:42 PM



Mathematics Conference   Proceedings  December 2019

19 

and pattern spotting. Learners need 
to be exposed to concrete, pictorial 
and abstract representations of ideas 
and concepts at all time. Components 
of mathematics content best promote 
the current scenario of learning 
as follows:
• Mathematics and its pedagogical 

content developing.
• Experiential learning.
• Reflection on mathematics 

conceptualisation.
• A supportive environment; 

Rapport and positive regard.
• Learner-centeredness.

• Asking for and responding to 
feedback from the learner.

• Inductive and deductive learning.
• Recycling information.
• Assessment of learning.

Conceptualisation of 
Mathematics and its Pedagogical 
Concepts Integrating with 
Educational Technology
An interesting aspect of the findings 
is the purpose of the mathematical 
assumptions, however, there is a 
straightforward way to relate the 
extent of proficiency in simplifying 

Fig.1: Components of Mathematics Content
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the situation of the level of 
simplification. level of simplification 
mathematical problems and concepts 
leading to unrealistic (irrelevant) 
situations, would indicate a need for 
improvement in the conceptualization 
process of mathematical problems 
and their concepts. We need to 
maintain realistic features of 
conceptualization of mathematics and 
their pedagogical concepts with the 
help of the educational technology. 
Educational technology and its 
tools help conceptualization and 
understanding of the mathematics 
and its pedagogical concepts.
Using visual aids and integrating 
with educational technology 
mathematical content and its 
problems are procedures in multiple 
resources of the solution. Integrating 
educational technology, we able 
to define mathematical language 
and its characteristics. By help of 
educational technology we reduce the 
learners errors and their difficulties 
the definition of the knowledge 
elaboration to facilitate mathematics 
has been focus of recent discussion 
in the mathematics educational 
society, Shulman(1986) was one 
of the initiators of this discussion 
with the introduction of the idea of 
Pedagogical Mathematical Content 
Knowledge(PMCK), which is the 
intersection of mathematical content 
and specific knowledge of their 
pedagogy. mathematical content 
knowledge (MCK) and Pedagogical 
Content Knowledge (PCK) are integral 

parts of effective mathematics 
instruction, Shulman(1986).

The Benefit of Developing 
Mathematics and its Pedagogical 
Content Through Educational 
Technology
Fear of mathematics concept 
and its problems are not easy for 
conceptualization and reduces 
burden and boring scenario 
learning mathematics. With the 
help of educational technology make 
possible “everywhere, and all the time 
learning”. Educational technology 
was praised for offering support for 
differentiated instruction multiple 
intelligence, and learning approaches, 
(Kelly & Tangney, 2006). Educational 
technological and good pedagogical 
content of mathematics improving 
the achievement of the learner and 
removing barriers of the learners. 
Researchers focus on developing 
connections between mathematical 
knowledge and knowledge of 
mathematical content facilitated and 
knowledge of mathematics learner 
involving with the educational 
technology. Mathematics and its 
pedagogical practices we get benefits 
in content development following 
approaches.
• The richness of mathematics and 

its pedagogy content.
• Learners, participation increase 

in mathematics.
• Easily understandable 

pedagogical knowledge of 
mathematics.
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• Precaution and lack of errors.
• Enriches and enhances 

understanding of learners.
• Reduces learning burden.
• Learning and instructional 

material are more attractive.
• Learners taking interest in 

involving and participating in 
mathematical activities and its 
creativity.

Benefits of using educational 
technology facilitating mathematics 
and its pedagogy. Content 
development through educational 
technology in context to mathematics 
and its pedagogical benefits are done 
in the following areas:
• Knowledge of mathematics, and 

its pedagogy.
• Knowledge of mathematics 

content and learner.
• Knowledge of mathematics 

content and educational 
technology.

• Knowledge of mathematical 
thinking and pedagogical 
process.

• Knowledge of Integrating 
mathematics with educational 
technology.

• Knowledge of mathematics and 
its pedagogy with integrating 
educational technology.

Researcher establishes the relation 
between mathematical problems 
and educational technology, 
where a set of operations consist 

of mathematical problems needed 
to transform and manipulate 
linguistic, symbolic or graphical 
representations. The richness of 
mathematical content developing 
integrated with educational 
technology. Linking with the real-
life situation and visualized with 
computer-assisted learning and 
web learning. Explanations of the 
mathematical content with concrete 
and abstract visualization. Using 
and integrating with educational 
technology mathematical content 
or problems and their solution 
procedures in multiple resources. 
Integrating educational technology 
we are able to define mathematical 
language and its characteristics. By 
the help of educational technology 
we reduce the learners errors and 
their difficulties the definition of the 
knowledge elaboration to facilitate 
mathematics has been focus of 
recent discussion in the mathematics 
educational society, Shulman(1986) 
was one of the initiators of this 
discussion with the introduction of 
the idea of pedagogical mathematical 
content knowledge, which is the 
intersection of mathematical content 
and specific knowledge of their 
pedagogy. Educational technology 
allowing creativity in facilitating and 
learning mathematics. Educational 
technology helps conceptualization 
and understanding of mathematical 
concepts.
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Difficulties in Facilitating 
Mathematical Concepts Help 
Educational Technology
Bob wrote “the problem would be too 
difficult for the learner in the current 
state of an educational system. 
I have no idea how this problem 
might go over in an environment 
where modelling problems are more 
commonplace”. Honestly, I think 
mathematical problem might be 
too complicated for each level of the 
learners, but researcher think with 
the help of the educational technology 
and right mathematical pedagogical 
skill we make easily understandable 
and joyfully conceptual mathematical 
and pedagogical concepts. Some 
factors are creating difficulties in 
facilitating mathematical concepts 
help of educational technology as 
follows:
• Assessing technological tools
• Integrating mathematics with 

educational technology
• Facilitator- Based factors
• Learner-based factors.
• Mathematical content-based 

factors
• Mathematical pedagogy 

based factors
• Educational technological factors
• Web-based and internet 

connectivity related factors
• Mathematics facilitator behavior 

with the technology.

• Mathematics symbols and 
operations based factors.

Benefits of Integrating 
Educational Technology in 
Facilitating Mathematical 
Concepts
• Providing high-quality web-based 

alternative routes for facilitating 
mathematical Concepts and 
mathematical knowledge.

• Building open resource for the 
learner and include with rural or 
urban areas Schools.

• Using educational technology 
integrating with a web-based 
resource of facilitating and 
learning as YouTube, Olab, 
and Google scholar we enhance 
learning and content elaboration.

• Educational technology provides 
a new innovative resource for 
learning mathematics and other 
subjects. 

• Educational technology 
provides us real visualization 
of nature of mathematics using 
and applying graphics and 
animation tools.

• Educational technology gives 
chance for the facilitator to 
explore his/her Mathematical 
knowledge in word scenario.

• Educational technology 
provides an open resource for 
learning mathematics and its 
pedagogical concepts.
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• Educational technology gives 
open chance for exploring 
Mathematics and other subject 
content knowledge using social 
media like Facebook, YouTube, 
Olab, twitter, Instagram, google 
scholar, and other open online 
resources.

Value of Different Approaches 
to Conceptualization of 
Mathematical Concepts
Beyond the relevance of strong 
mathematical content knowledge 
(MCK) several authors have 
argued that being successful 
mathematics facilitator also requires 
a solid foundation In mathematical 
pedagogical content knowledge 
(MPCK): that is, a type of professional 
knowledge that is used to facilitate 
the content of a particular branch of 
educational mathematical knowledge 
(Wilson; Shulman; Richert, 1987; 
Wilson; Floden; Ferrini-Mundy, 
2002). Ferdig (2006, P.52) state that, 
“a good innovation is consequently 
defined in relation to what it is on well 
as low it is implemented”. There are 
important criteria to determine the 
new of any innovation mathematical 
content development. As follows:
• Appropriate use of educational 

technology in mathematics and 
its pedagogical content

• Use of conceptualization 
tools in order to assess the 
effectiveness of mathematical 
content integrating with 
educational technology

• Use of different methods 
and methodology for dealing 
with mathematical concepts 
conceptualization and its 
problems solving

• Use of mathematical thinking 
and reasoning required for 
conceptualization for their 
concept

• Mentioning challenges on 
facilitating mathematical 
concepts

• Assessment of mathematics 
content and its concept of 
understanding

Barriers of use of educational 
technology in mathematics and 
its pedagogy
Development of content according to 
their easy conceptualization is also 
a difficult task. Mathematics and its 
pedagogical content are not easy to 
develop. Following are the barriers in 
their development.
• Lack of educational 

technological resources.
• Lack of adequate technical 

support for educational 
technology.

• Lack of knowledge and skill 
about inclusion and integration 
of educational technology.

• Learners and facilitators do not 
have access to the necessary 
educational technology.

• The software is taking enough 
time to draw the figure, graph 
and symbols
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conclusion

The success of educational 
technological innovations should 
be elaborate open resources of the 
plate from. As online, and web-
based resources of assessing for 
learning enhance of mathematics 
and its pedagogy. designing and 
developing mathematics and its 
pedagogical content according to 
the need of digital-age of learning 
scenario. Content should be effective 
and efficient for learners, learners 
recognize the importance of using 
concrete materials and visual aids 
to develop a deep understanding 
of the mathematics concepts. For 
the effective and useful learning, 
we need to develop healthy content 
and less misconceptions with help 
of educational technology. The 
content should be developed based 
on these ideas. As (1) the nature 
and scope of mathematics, (2) 
mathematics facilitating and learning 
mathematical processes, (3) planning 
for facilitating mathematics content 
and (4) mathematics content should 
be useful in real-life. The facilitator 

needs to be aware of these and creates 
ample opportunities for a learner, 
facilitator needs to reflect critically on 
their beliefs and perceptions about 
mathematics and its facilitating and 
promote learning using educational 
technology.
The help of educational technology 
developing mathematics and its 
pedagogical content provides a new 
way of learning. It is necessary to 
contact develop according to present 
need and scenario, they fulfil the 
content and its pedagogical aspect 
according to social need and demand 
on the current scenario. We need to 
develop mathematical content and its 
pedagogical content integrating with 
educational technology and learner-
centered activities. Educational 
technology facilitate mathematical 
software, Internet accessibility, 
handheld data-collection devices and 
sensory probes. Content should be 
effective and efficient for facilitators 
and learners recognize the importance 
of using concrete materials and visual 
aids to develop a deep understanding 
of the mathematical concepts.
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abstract
The syllabus of mathematics aims to improve the teaching of mathematics by 
guaranteeing more equality and by updating the syllabus to correspond better to the 
new demand of the society. But the syllabus is not based on the use of technological 
tools used in our daily life. This study aims at comparing the mathematics syllabus 
for secondary schools in different countries and tries to establish any discrepancies 
between them. The study concludes with recommendations for further to investigate 
the pedagogical analysis and the content of secondary mathematics. 
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introduction

The world economy is changing 
very fast as knowledge becomes 
the key factor of power, wealth and 
happiness. (As knowledge becomes 
more important in international 
scenario, so, too does the secondary 
schooling). Secondary school is a 
gateway to achieve the opportunity 
and benefits of social and economical 
development. Quality in secondary 
schooling is very much essential in 
creating good and moral citizens. 
Hence, secondary schooling plays a 
crucial role for national growth and 
development of the country. Proper 
investment in secondary schooling 
yields the chance to gain positive 
attitude about the country and proper 
skills in young citizens. Presently, 
mathematics education plays an 
important role to attain proper 
knowledge in each subject with 

respect to global perspective which 
starts in primary schools and covers 
the base area in secondary education.

Review of literature
Indian mathematics emerged from 
1200 BC until the end of 18th 
century. Aryabhatta, Brahmagupta 
and Bhaskara II made important 
contributions in the classical period 
(400AD-1200AD). In ancient and 
medieval period, mathematics 
composed in sanskrit, usually 
consisted of a section of sutras in 
which a set of rules or problems were 
stated with great economy in verse 
in order to help memorization by 
students. Bakhshali manuscript is 
the oldest mathematical document 
discovered in 1881 at Bakhshali 
village near Peshawar and is likely 
from the 7th century CE. Another 
landmark of Indian mathematics 
is the development of power series 
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expansions for trigonometric 
functions by mathematicians of 
Kerala school in the 15th century 
CE (Stillwell, 2004). Use of practical 
mathematics like measurement of 
length, angle in plan, determination 
of position of stars for navigation, 
etc., is discovered at Harappa, 
Mohenjo-daro and other sites of 
Indus Valley Civilisation in 2200 BCE 
(Rao, 1992). Use of large numbers, 
solution of partial fraction, rules 
for ritual geometric constructions 
were discovered in Vedic period 
(1200–400 BCE) (Seidenberg, 1978). 
Mathematics of ancient and early 
medieval India was in oral tradition. 
The earliest written tradition in 
mathematical activity is Aryabhatiya 
written in 499 CE (Hayashi, 
2003). But Indian contribution in 
mathematics have not been given 
due acknowledgement in modern 
history and many discoveries and 
inventions by Indian mathematicians 
are presently culturally attributed 
to western counterparts due to 
lack of written culture. Indian 
mathematician have made a number 
of contribution to mathematics 
that have significantly influenced 
scientists and mathematicians in 
the modern era. These include place 
value arithmetical notations, the 
use of ruler, the concept of zero, 
and most importantly, the Arabic-
Hindu numerals predominantly used 
today and likely into the future. But 
there is no remarkable landmark in 
mathematics in the last two centuries. 

Positions of UK, USA, Japan and 
India in GDP 
India has the world's sixth largest 
economy by nominal GDP and third 
largest by purchasing power parity 
(PPP). But it was placed 139th position 
in per capita GDP rank (nominal) and 
122nd position in per capita GDP rank 
(PPP). On the other hand, UK, USA 
and Japan are three global leaders in 
several industrial and technological 
sectors. USA has the world's largest 
economy by nominal GDP and second 
largest by purchasing power parity 
(PPP). It has the world's seventh 
highest per capita GDP (nominal) and 
eleventh highest per capita GDP (PPP). 
UK has highly developed and market 
oriented economy. It has the world's 
fifth largest economy by nominal 
GDP and ninth largest by purchasing 
power parity (PPP). It has the world's 
twenty second largest per capita GDP 
(nominal) and twenty sixth largest 
per capita GDP (PPP). Japan also has 
highly developed and market oriented 
economy. It has the world's third 
largest economy by nominal GDP 
and fourth largest by purchasing 
power parity (PPP). It has the world's 
twenty third largest per capita GDP 
(nominal) and twenty eightlargest per 
capita GDP (PPP) in 2018. These three 
countries has very high standard of 
living, featuring comprehensive social 
security and good quality health 
care system. For rich cultural and 
political background, these countries 
become the home of many influential 
philosophers, scientists, inventors, 
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music composers etc. Education is 
the responsibility of these countries. 

Positions of UK, USA, Japan and 
India in TIMSS 
Trends in International Mathematics 
and Science Study (TIMSS) is a 

Position for fourth grade
S. 

No.
TIMSS Position of 

UK
Position of 

USA
Position of 

Japan
Position of India

1 1995 12 10 3 Not found
2 1999 NA NA NA Not found
3 2003 10 12 3 Not found
4 2007 7 9 4 Did Not participate
5 2011 9 10 5 Did Not participate
6 2015 10 13 5 Did Not participate

Position for eightgrade
S. 

No.
TIMSS Position of 

UK
Position of 

USA
Position of 

Japan
Position of India

1 1995 25 28 3 Did Not participate
2 1999 20 19 5 Did Not participate
3 2003 Not found 15 5 46
4 2007 7 9 5 Did Not participate
5 2011 10 9 5 Did Not participate
6 2015 11 10 5 Did Not participate

Structure of education system
UK Duration USA Duration Japan Duration India Duration

Infant 
school

2 years Pre 
school

2/3 
years

Kinder-
garten

5 
years

Pre
primary

4 
years

Junior 
school

6 years Elemen-
tary 
school

5
years

Elementary 
School

6 
years

Primary 4/5 
years

Secon-
dary

4 years Middle 
school

2/3 
years

Lower 
secondary

3 
years

Upper-
primary

3/2 
years

series of international assessments 
of the mathematics and science 
knowledge of the students conducted 
by International association for 
the Evaluation of Educational 
Achievement (IEA).
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Hence, after completing primary 
education students enter secondary 
stage of education which caters to 
11–18 years of age in each country.

Secondary education in UK
Secondary schools are of three types, 
viz, grammar schools, secondary 
modern schools and comprehensive 
schools. The majority of students 
between 11–16 years of age are 
educated in comprehensive schools.

Secondary education in USA
Secondary schools are of two types, 
viz, Junior High Schools (Grades 
VII-VIII, VII-IX or VIII-IX) and Senior 
High Schools (Grades IX-XII, X-XII). 
Students between 13–18 years of age 
are educated in these schools.

Secondary education in Japan
The 6+3+3+4 school system is adopted 
by Japan after World War II. The nine 
year compulsory schooling from 6–15 
years of age, consists of 6 years of 
primary school and three years of 
lower secondary school (13–15 years) 
and three years of upper secondary 
schools (16–18 years). 

Secondary education in India
The 8+2+2+3 school system is adopted 
by India after Kothari Commission 
(1964–66). The eight year compulsory 
schooling, 6–18 years of age, consists 
of 8 years of primary school and 
two years of secondary school (14–
16 years) and two years of higher 
secondary schools (16–18 years). 

need oF the study

A syllabus is a document that outlines 
everything that will be covered in a 
class. The noun syllabus comes from 
the Late Latin word syllabus, meaning 
“list.” When you teach a class you 
may be required to make an outline of 
what you will expect the students to 
do in your class. That’s the syllabus. 
A syllabus could vaguely mention the 
topics that will be covered each week 
or it can be a detailed synopsis of 
every reading assignment, homework 
expectation, and exam question. 
Syllabus style is the teacher’s choice.

The syllabus of mathematics 
education is very much essential 
for any stage of education for any 

High 
school

2/3 
years

Upper 
secondary

3 
years

Secondary 2 
years

Higher 
secondary

2 
years

UG 
level

3 years UG 
level

4 
years

UG 
level

4 
years

UG 
level

3 
years

PG 
level

1 years Masters 
level

Not 
fixed 

Masters 
level

2 
years

PG 
level

2 
years

Docto-
rate 
level

At least 
3 years

Docto-
rate 
level

Not 
fixed

Doctorate 
level

3 
years

Doctorate 
level

2-5 
years
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country because these are the base 
requirement of an education system. 
So it is very much important to study 
the syllabus of secondary education of 
a certain country when one is going to 
compare secondary education system 
of two countries. The most common 
goals of comparison are to become 
better informed about the educational 
system of other countries, to become 
better informed about the ways in 
which people in other countries 
have carried out certain social 
functions by means of education, to 
assist in upgradation of educational 
institutions and practices, to better 
understand the educational structure 
and system management in one's own 
country, to established generalised 
statement about education that are 
valid in more than one country. 

From the above discussion, it is 
clear that comparison of mathematics 
syllabus of secondary schools of UK, 
USA, Japan with respect to India is 
much important. 

objectives

1. To study and to compare the 
syllabus of mathematics of 

secondary education between 
India and UK.

2. To study and to compare the 
syllabus of mathematics of 
secondary education between 
India and USA.

3. To study and to compare the 
syllabus of mathematics of 
secondary education between 
India and Japan.

method and tools

The study adopted analytical survey 
method since it aims to compare the 
mathematics syllabus of secondary 
education between UK, USA, Japan 
with India. The data is collected 
through internet from different 
research reports, journals, research 
papers and various websites of 
educational department of UK, 
USA, Japan and India. The data 
is analysed critically with logical 
approach considering various factors 
related to mathematics syllabus of 
secondary education of UK, USA, 
Japan and India. 

analysis

Content of mathematics syllabus of secondary education
S. No. UK USA Japan India
1 Number 

system
Number system Numbers and 

mathematical 
expressions

Number system

2 Algebra Algebra I & II Functions Algebra
3 Coordinate 

geometry
Basic mathematical 
analysis

Coordinate 
geometry
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4 Geometry Geometry Geometric figures Geometry
5 Mensuration Mensuration
6 Trigonometry Trigonometry Trigonometry Trigonometry
7 Statistics Statitics Statistics Statistics
8 Probability Probability Probability Probability
9 ------ Pre calculus Integral and 

differential calculus
Calculus

Topic UK USA Japan India
Number 
system

Consolidate their 
numerical and 
mathematical 
capability from 
key stage 2 and 
extend their 
understanding 
of the number 
system and place 
value to include 
decimals, 
fractions, powers 
and roots

Use properties 
of rational 
and irrational 
numbers

Understand the 
square root of 
positive whole 
numbers and 
use them in 
interpretations 
and 
explorations 

Consolidate the 
mathematical 
knowledge and 
skills acquired 
at the upper 
primary stage

Algebra 1. Use algebra 
to generalise 
the structure 
of arithmetic, 
including to 
formulate 
mathematical 
relationships
2. Substitute 
values in 
expressions, 
rearrange 
and simplify 
expressions and 
solve equations

1. Understand 
the 
relationship 
between zeros 
and factors of 
polynomials 
and solving 
equations as 
a process of 
reasoning
2. Understand 
concepts of 
function and 
interpret 
function arise 
in applications 
in terms of the 
contexts.

Simplifying 
and expanding 
algebraic 
expressions 
and solving 
equations

1. Acquire 
knowledge and 
understanding 
of basic 
concepts, 
terms, 
principles and 
symbols and 
underlying 
processes and 
skills.
2. Develop 
mastery of 
basic algebraic 
skills
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Geometry 1. Identify 
variables and 
express relations 
between 
variables 
algebraically and 
geometrically
2. Move freely 
between different 
numerical, 
algebraic, 
graphical and 
diagrammatic 
representations 

Apply 
geometric 
concepts in 
modelling 
situations

1. Area of a 
plane figures 
and surface 
area & volume 
of different 
shapes
2. Geometric 
constructions

Feel the flow of 
reasons while 
proving a result 
or solving a 
geometrical 
problem and 
constructions 
using ruler and 
compasses

Coordinate 
geometry

Identify 
properties 
and describe 
the results of 
translations, 
rotations, 
reflections 
applied to given 
figure

Use 
coordinates to 
prove simple 
geometric 
theorems 
algebraically 

Concepts of 
distance and 
midpoint 
formula, 
gradient, 
general form, 
slope-intercept 
form of a 
straight line

Identify 
different shapes 
and draw figure 
coordinate 
plane

Mensuration Calculate and 
solve problems 
involving 
perimeters and 
area of 2-D 
shapes and 
Volume of 3-D 
shapes

Understand 
basic concepts 
and proofs

Apply the 
concepts of 
surface area 
and volume 
of cube, 
prism, sphere, 
cylinder, cone, 
composite solid 
etc to solve 
problems

Identify 
different 
shapes and 
construction of 
different forms

Trigonometry Concepts of 
trigonometric 
ratio and 
applications

Define 
trigonometric 
ratio and solve 
problems 
involving right 
triangles

Using the 
trigonometric 
ratios to find 
unknown 
length

Concepts of 
trigonometric 
ratio and 
simple 2-D 
problems
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Statistics 1. Describe, 
interpret 
and compare 
observed 
distributions of 
a single variable 
with graphical 
representation
2. Construct 
and interpret 
appropriate 
tables, charts, 
diagrams for 
categorical data 
and bar charts 
for grouped 
and ungrouped 
numerical data

Understand 
sample 
surveys, 
experiments 
and 
observational 
studies

1. Concepts 
of frequency 
polygon, 
cumulative 
frequency, 
histograms.
2. 
Understanding 
the central 
tendency of a 
distribution
3. Tree 
diagrams & 
stream and leaf 
plots

1. Collection 
and 
presentation 
of different 
data in tabular 
form, grouped/
ungrouped, 
bar graphs, 
histograms, 
frequency 
polygons
2. 
Understanding 
the central 
tendency of a 
distribution

Probability 1. Record, 
describe and 
analyse the 
frequency of 
the outcomes 
of simple 
probability 
experiments with 
randomness, 
fairness, equally 
and unequally 
likely outcomes 
with appropriate 
language
2. Venn 
diagrams
3. Generate 
theoretical 
sample space 
to calculate 
theoretical 
probability

Understand 
independence 
and 
conditional 
probability 
and use them 
to interpret 
data.

1. concept of 
probability and 
experimental 
probability
2. Counting 
technique using 
permutation 
and 
combination
3. P[A or B] 
when A and 
B are both 
mutually and 
not mutually 
exclusive

1. 
Understanding 
repeated 
experiments 
and frequency 
approach to 
probability.
2. Empirical 
probability
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Calculus Concepts of 
rate of change

Basic concepts 
differential 
and integral 
calculus and 
applications

Basic concepts 
and application 
to solve simple 
problems

Instructional Strategies of Mathematics Teaching
S. No. UK USA Japan India

1 Develop 
fluency

Extend the properties 
of exponents to rational 
exponents

Knowledge and 
understanding

Knowledge and 
understanding

2 Reason 
mathematically

Arithmetic with 
polynomial and rational 
function

Investigating 
patterns

Develop skills

3 Solve problems Interpreting functions Communication 
in mathematics

Develop 
interest

4 Building functions Reflection in 
mathematics

Solving day-
to-day life 
problems

5 Linear, quadratic and 
exponential models

6 Interpreting categorical 
and quantitative data

7 Making inferences and 
justifying conclusions

8 Similarity, right triangle 
and trigonometry

9 Expressing geometric 
properties with 
equations

10 Modelling with 
geometry

11 Conditional probability 
and the rules of 
probability

12 Making inferences and 
justifying conclusions
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So, from the above discussion, 
it is clear that there are some 
significant similarities and some 
significant differences in instructional 
strategies for mathematics teaching 
of secondary education. Instructional 
strategies of USA are different from 
UK, Japan and India.

conclusion

The author do not set out to determine 
which of the four mathematics 
syllabus is better, but rather to 
compare the education system of UK, 
USA, Japan and more specifically 
set up of the secondary school 
mathematics syllabus, with the 
syllabus of his home country, India. 

Based on the syllabi of UK, 
USA & Japan, it is clear that 
syllabi contain some guidance 
on teaching methods by which 

teachers takes the responsibility 
for teaching in their classes, taking 
the background and aptitude of 
each student into consideration. It 
is common that as teaching aids in 
the classroom, teachers used up-to-
date telecommunication tools and 
multimedia techniques. Teaching in 
these countries appears to be easier 
and effective by using new resource, 
teaching methods and modern 
technologies. 

This preliminary study suggest 
that further studies should be 
conducted to look at the details of 
what constitutes secondary school 
mathematics syllabus of a particular 
country and its relevance in present 
day. There is no in-depth analysis 
of each topic or course or secondary 
text books used. Time analysis for 
teaching secondary mathematics is 
not considered for comparison.
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introduction

When Narada approached Sanata 
Kumara to learn, Brahma Vidya-
the supreme knowledge, Sanata 
Kumara— the teacher asksed him 
to list out, what all Narada — the 
student learnt so far. The eighteen 
sciences listed by Narada in the 
replay includes Nakshtra Vidya—
Astronomy and Rasi Vidya—
Arithmetic. This situation explained 
in Chadogya Upanishad shows that 
even during Vedic Period people used 
to learn/teach mathematics in a 
systematic way.
Indian contribution to mathematics 
is also enormous and is vivid from the 
following statement of famous French 
mathematician –Piere Simon Laplace 
in 18th Century—
“It is India that gave us the ingenious 
method of expressing all numbers by 
means of ten symbols, each symbol 
receiving a value of position as well 
as absolute value; a profound and 
important idea which appears so 
simple to us now that we ignore its 
true merit. But it’s very simplicity and 
the great ease which it has lent to all 

computations put our arithmetic in 
the first 
Even though our history is very rich, if 
we look at the status of mathematics 
education in India, we can see some 
bright spots here and there. But the 
overall current situation is not so 
encouraging.
National Achievement Survey (NAS 
2017) report shows a declining trend 
as the students move to higher 
classes.

need oF the study

Even though the interest among 
students as well as performance 
is declining, need for mathematics 
skills are increasing in the modern 
technology enabled society. Like, 
for developing an algorithm for 
a connected car, engineers need 
more than coding skills. For AI—
artificial Intelligence and big data 
to find mainstream acceptance, 
it is necessary to impart stronger 
mathematics education. NASSCOM 
Chairman Raman Roy says, “Majority 
of youth in college have to improve 
their maths skills, otherwise India 
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cannot stay ahead in the age of 
automation and robotics.”
Many students fear mathematics and 
not confident of doing calculations and 
do mistakes which downgrades their 
performance scores. This develops 
undue stress on students and finally 
students leave mathematics stream
So there is an urgent need to relook the 
way we teach especially mathematics
India has the talent and can adapt to 
the changing needs quickly provided 
if we change mindset towards 
mathematics.
So the responsibility of the present 
educator is to develop a generation 
who love mathematics.

objectives

The objective of this paper is to 
focus, on the topics which students 
struggle in primary classes and 
suggest alternative methods, 
develop confidence in students 
to do mathematics with ease and 
enjoyment.

experiment/method of study
We asked students a question, similar 
to one which everybody may face in 
day-to-day life.
If we buy something worth ` 76.35 
and gave ` 100 to the shop keeper, 
how much balance we should get?
We asked this question to 3400 
students approximately, those who 
are studying in class VI and above. 
The study was conducted in various 
schools across Kerala.

Analysis of data
We observed that students took two 
to three minutes to solve or find the 
answer for 100–76.35
Only 48 per cent students gave correct 
answer to the above question.
We took the example as it involves 
subtraction by borrowing method. 
We start teaching these subtraction 
methods from class III onwards.
Then we tried an alternate method 
for subtraction, application of Vedic 
mathematics methods.
Vedic mathematics method 
which states in Sutra “Nikhilam 
Navatascharamam Dashatah” 
meaning “All from Nine and the 
last from Ten” can be applied for 
subtracting numbers.
This method can be applied directly 
without borrowing from higher places, 
so students are able to give correct 
answers within a short span of time. 
With practice many students are able 
to give correct answers for similar 
problems mentally without using pen 
or pencil itself.
The interesting and important factor 
is that within one hour of practice the 
students started giving correct answer 
to similar questions in a minute even 
without using pen and paper.
The students become confident and 
motivated when they could solve a 
problem with speed and accuracy.
Vedic method used for Subtraction
 Eg: 1000-768 
To find the answer for the above, a 
case where a number-here 768 , to 
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be subtracted from the nearest high 
base number-here 1000,use the 
sutra “ Nikhilam Navatascharamam 
Dashatah”
Ie: Subtract all from nine and last 
from ten
So [9-7],[9-6],[10-8] =232
This method allows us to find the 
answer from LHS[from higher place 
value onwards] or from RHS as in the 
normal method. Ref Appendix 1 for 
details
This method gives flexibility to 
students and students can apply their 
creativity, imagination and speed while 
finding the answer in this method.
Our earlier learning system-
Padhasalas before establishing the 
British rule used curriculum which 
enable a person to be in control of 
a situation to plan, estimate, assess 
and anticipate. The motivation to 
learn Maths was to do day to day 
socio economic transactions.
So the vedic method allows the 
student to apply maths in day to day 
life with ease and they can find a 
reason to learn maths.
Another area students struggle is 
Multiplication tables especially big 
numbers. To create interest and 
confidence among students we can 
explain using number patterns.
For higher numbers like 19 we can use 
the Vedic method. The vedic method 
uses Vinculum numbers to reduce 
the usage of higher digits.19 can be 
considered as 20-1 and written as 2Ī 
(read as Two bar One/ Two vinculum 

One).So the nine is eliminated so now 
we can use 2Ī instead of 19 and we can 
create tables of 19,99 or any similar 
big numbers and even the method 
can be applied to find multiples of 
these big numbers. This method also 
found very attractive to students 
as it involves only multiplication of 
small digits like 1 or 2.This system 
reduces the chances of error and 
brings confidence among students. 
Ref Appendix 2 for details 

conclusion

Mathematics foundation is highly 
required to meet the challenges of 
new technology driven economy. 
At the same time mathematics 
proficiency is universally considered 
hard to achieve. World expect, India 
with its deep rooted mathematics 
heritage, may produce excellence in 
mathematics. 
These Vedic mathematics methods 
give correct answers without much 
effort. So students are confident of 
doing these calculations. Thereby the 
Vedic mathematics methods create 
curiosity and interest among students 
to learn and enjoy mathematics. 
Vedic mathematics methods can be 
familiarised to students to enhance 
performance and build confidence to 
pursue mathematics studies.
The relevance of the curriculum to 
local contexts, necessity of skills to 
enable children for better participation 
in life .Education should be for the 
purpose of life.
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aPPendix 1

Subtraction using Nikhilam from base and Multiples of base-Sub base
Example 1
1000–756 = (9 – 7) (9 – 5) (10 – 6)
 2 4 4
Example 2
2000 -638 = (2 – 1) (9 – 6) (9 – 3) (10 – 8) 
 1 3 6 2 
Subtraction using compliment/Purak
Best friends are 1 & 9, 2 & 8, 3 & 7, 4 & 6, 5 & 5
Each friend is called compliment or Purak
Example 1
45 – 27
At the unit place the lower digit 7 is bigger than 5
Put a dot (apply sudha) on top of the left side digit of 7
Purak of 7 is 3, to be added to the digit on the top (5 + 3) =8
Move to tens place, we have a dot at the lower digit, so add 1 to the lower 
digit (2 + 1)
4 – 3 =1
so 45 – 27 = 18
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Example 2
432 – 187 =
Unit place (2 + 3) = 5
Ten's place (3 + 1) = 4
Hundred's place (4 – 2 ) = 2 
432 – 187 = 245
Subtraction using vinculum
In this method all the digits to be subtracted are straight written with bar. This 
technique will essentially convert the subtraction process into an addition 
process. Thus no subtraction is required at all.
Subtract the lower digit directly from the upper digit. If the lower digit is bigger 
than the respective upper digit, then we write the answer in terms of the 
bar, and if the lower digit is smaller than the upper digit, we carry out usual 
subtraction.
Example 1
3247 – 1828
(3 – 1), (2 – 8), (4 – 2), (7 – 8)
 2 –6 2 –1 
Ans: 1 4 1 9 Normalise using one less than the previous “All from nine and 
last from ten”
Example 2) 43510 – 37829
(4 – 3) (3 – 7) (5 – 8) (1 – 2) (0 – 9)
 1 –4 –3 –1 –9
Ans: 0 5 6 8 1
Example 3): Case where a bigger number is to be subtracted
355 – 464
(3 – 4) (5 – 6) (5 – 4)
 –1 –1 1
 –1 8 9 1
Since first digit is a bar digit it is obvious that the resulting number will be a 
negative number and so using Nikhilam sutra we can write this number as 
–109 or we can apply vilokanam –1 –1 1 = –100 – 10 + 1 = – 109
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aPPendix 2

Multiplication tables
Multiplication tables are of great use in computations. Vedic Mathematics 
provides us a very simple and easy method of writing multiplication tables of 
any desired number. Vedic method is so quick that after a little practice, if we 
have a race with calculators, Vedic mathematics shall always win the race.
Multiplication table of 19
Convert the given number into vinculum form, by using Sankalana 
Vyavakalanabhyam sutra— by addition and by subtraction.
19 + 19 = 38
38 – 19 = 2, –1 2, –1 is the operator.
–1 is the operator at unit place
2 is the operator at tens place
This we are going to use in computing subsequent digits of the table at 
different levels.
To get the digits at next level, Add the operators digit to the concerned digits 
.It shall be convenient to write the operating digits on top.
Operator 2 –1
19 × 1 = 19
To get next level i,e.,: 19 × 2 Unit’s place (–1 + 9) = 8
Tens place (2 + 1) = 3
19 × 2 = 38
To get next level ie:19 × 3 Unit’s place (–1 + 8) = 7
Tens place (2 + 3) = 5
19 × 3 = 57
19 × 4 = (2 + 5) (–1 + 7) = 76
19 × 5 = (2 + 7) (–1 + 6) = 95
This method can be continued to any desired level.
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abstract
Mathematics reveals hidden patterns that help us to understand the world around 
us. It has significant practical and vital impact on how we live our lives, yet so 
many students still perceive mathematics as a taboo subject and feel dreary, 
irrelevant, bored and complicated. Mathematics is abstract in nature which makes it 
less accessible to the students. Oversimplification also makes it inaccessible when 
students go to higher stages.

Popularisation of mathematics through different projects like events, conferences, 
workshops, exhibitions, summer schools and many more helps in connecting 
conceptual mathematics with the mathematics around us. It helps in bridging the gap 
by showing how exciting, applicable and beautiful it is. It also acts as awareness 
among those who think mathematics is right for some specific gender and restricted 
to a particular field. Thus, mathematics is no longer a taboo subject.

This paper includes what and why there is a need of popularisation of mathematics, 
new set of responsibilities associated with it also, analysing different aspects 
through which popularisation can be done.

introduction

Mathematics is a language which 
has its own symbols, words, rules 
and syntax. Mathematics has 
diverse meaning for different people 
in society and people perceive 
mathematics according to their 
own experiences which vary from 
individual to individual. Mathematics 
is of supreme importance in the 
larger framework of school education. 
It pretends a continuing challenge as 
its content impacts the development 
of other areas of knowledge. 

Mathematics works with a positive 
aim of conditioning, child’s thinking 
which beholds classrooms as spaces 
that promote young learners to think 
mathematically (i.e. mathematising 
the child’s thought process [4] ) 
than just doing and doing than 
just memorising concepts. Also, 
making learners reflective enough 
by inspecting on the difficulties 
and challenges faced by them while 
learning. It is just like one should do 
continuous “Manthan” of one’s Sagar 
of learning [7]. 
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Mathematics reveals hidden patterns 
that help us to understand the world 
around us [3]. It has significant 
practical and vital impact on how we 
live our lives, yet so many students 
still perceive mathematics as a taboo 
subject and feel dreary, irrelevant, 
unexciting, less applicable and 
complicated. Mathematics subject 
has always been in a list of most 
hateful subjects among the students. 
“Dull” “Boring” and “Urgh” are the 
most common epithets often used to 
describe the subject [5]. Even adults 
are often proud to have been ‘bad 
at math’. 
It is even quoted that they have 
“Mathematicophobia”[5] due to 
which they try to avoid it. The pass 
percentage of secondary school 
examinations in mathematics are low 
as compared to other subject which 
results in increasing dropout rate at 
higher secondary level. Some even 
think mathematics is right to some 
specific gender and restricted to a 
particular field.
Therefore, mathematics has become 
an unpopular subject to study. “The 
popularity of mathematics diminishes 
during the time students are exposed 
to mathematics at school” [1], this 
can be due to the limited view or 
routinised method of teaching of 
mathematics in school. It is abstract 
in nature which makes it less 
accessible to the students. Students, 
teachers and mathematicians are 
unhappy: the way mathematics 
is being taught in schools: due to 

the implementation of impoverish 
curriculum; due to prevailing systemic 
problems and much more. Students’ 
diversity desires different approaches 
of learning mathematics. The old 
saying: “The one who lives hidden 
lives best” but if a subject becomes 
invisible, it may soon be forgotten 
and eventually it may even disappear 
[8]. We need to constantly care about 
the image of mathematics otherwise; 
we will see continuing pressure to 
reduce the amount of mathematics 
( an oversimplification of content) at 
primary schools, secondary schools 
and at the university level [8].
Thus, there is an urgent need to 
make mathematics more popular 
‘positively’, more reachable, more 
aware and enrich. This paper includes 
objectives/ need of popularisation of 
mathematics and different methods 
through which the mathematics 
can be made more interesting, 
enjoyable, accessible, imaginative 
and resourceful.

Objectives
Mathematics can be presented in 
many different ways: as an abstract 
science, as applications, and as social, 
cultural and historical dimensions. 
Likewise, diverse directions are 
required for learning and teaching. 
Popularisation can be a solution for it.
According to Howson and Kahane, in 
[1], they describe popularisation as 
“any effort to bridge the gap between 
science and public understanding of 
science”, which consists of “sharing 
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mathematics with a wider public” 
as well as “encouraging people to be 
more active mathematically”. It is 
complex to define popularisation of 
mathematics in a single word or in a 
single direction. The word ‘popular’ 
constitutes of many approaches 
through which the aims and goals of 
mathematics can be realised. It can 
be a recreational activity; awareness; 
a tool or a support through which 
mathematics teaching and learning 
can become more enrich and helps 
in eliminating the taboos related to 
mathematics. Some of the objectives 
of popularisation of mathematics are 
given below. 
Changing Disbeliefs: Mathematics 
is known for its negative image. 
Mathematics as a subject has been 
misunderstood by most of us. 
Students, parents and even teachers 
have some disbeliefs regarding 
mathematics subject. Some of the 
common disbeliefs are as follows: The 
study of mathematics needs some 
special ability or intelligence; the best 
teaching methodology of teaching 
mathematics is deductive teaching; 
mathematics is an exceptionally 
difficult subject; the math education 
in foreign countries is far better in 
comparison with Indian education 
in every context; mathematics is 
only about arithmetic’s; no specific 
correlations with other subjects and 
many more. Popularisation can try 
to change these misconceptions, by 
making the subject more exciting, 
approachable, fun and creative, and 

by connecting it to its countless 
applications.
Gender Parity: Over the past decades, 
initiates and efforts in school education 
in India have focused on addressing 
gender as an important component 
for attaining universalisation of 
access, parity and equity within the 
education system. Efforts, have as 
a result, focused on male-female 
participation in schooling, identifying 
factors that limit girls participation 
in schooling and in proving proper 
infrastructure, within the domain 
of pedagogy interventions to gender 
have prioritised sensitising teachers 
as well as education bureaucracy 
and changes in school curricula 
and text books to ensure a positive 
representation of women, based on 
principles of equality and enquiry 
[10]. No doubt that these efforts has 
resulted positive in terms of gaps 
between boys and girls participation in 
schools but not much in mathematics 
education. The dropout rates of 
girl students and shift in selection 
of higher mathematics at higher 
secondary stage are marginally high 
as compared to boys. It is somewhere 
still believed that mathematics misfits 
to a specific gender. 
Bridging gaps: It seems self 
evident there is a significant gap in 
mathematics education. Fissure 
between school level and university 
level mathematics and achievement 
gaps are some among them. Students 
groups belonging to racial and ethical 
minorities, students with disabilities, 
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students from low income groups 
are experiencing achievement 
gaps. ‘Popular mathematics’ can 
be a colossal step towards closing 
such gaps.
More reflective outlook (conducting 
action research): “Action research 
is the study of a social situation 
with a view to improving the quality 
of action within it” (Elliot 1991) [9]. 
From the action research perspective, 
teaching is a form of research. 
In action research, teachers and 
other personnel conduct research 
to address issues and problems in 
their own school and classrooms. 
For instance, an action research 
project might involve examining 
the effectiveness of new teaching 
technique, seeking student’s opinion 
on school policies, learning difficulties 
in particular subjects and depending 
on the group and the goals that are 
identified. Thus, teachers who teach 
for understanding will be able to find 
ways to engage students actively 
in their mathematics learning. It is 
an approach to improve your own 
teaching practice.
Making teachers more skilful, 
updated and resourceful: A lot of the 
popularity of mathematics depends 
upon how it is taught, since a lack 
of enthusiasm and inspiration often 
reflects in how effectively the subject 
is received by the students [1]. It is 
observed that traditional method 
is still more in practice in which 
students are passive receptors rather 
than active participators. To solve 

one’s mathematical problem, one 
need to have a variety of different 
skills, structural thinking, observing 
abstract patterns, hypothesising 
which cannot realise through 
textbook-centred pedagogy. Popular 
mathematics provides teachers a 
wide spectrum in teaching. It helps 
in enriching teachers with a variety of 
mathematical resources.
Providing direction to fulfil global 
responsibilities— we all are global 
citizens. What we do, positive or 
negative, simultaneously has a 
global effect. As a global citizen 
we all owe some responsibilities 
to eliminate the shortcomings and 
empower the learners to assume 
roles to face and resolve global 
challenges and to become proactive 
contributors to a more just, peaceful, 
tolerant, inclusive, and sustainable 
development [10]. Mathematical 
sciences plays an essential role in 
tackling the challenges that our planet 
facing such as climate change; ocean 
sustainability; controlling epidemics; 
poverty etc. Mathematics is the 
only language which can be used 
to describe them through different 
mathematical models. At school 
level, mathematics popularization 
projects will help in creating a vision, 
inculcate a sense of responsibility 
and awareness among the youth.
‘Popularisation’, includes all the 
aspects above: from inspiring children, 
to making mathematics accessible. 
The significance of popularisation can 
be seen that it can be targeted to a 
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much larger group (Children, adults, 
teachers and researchers) rather than 
restricting to some. At the same time 
it can be done within some specific 
targeted group as well. Popularisation 
encourages students in investigating 
topics themselves. 

Method
Popularisation can be done in 
many ways at different levels. It can 
be in any form: projects, printed, 
conferences, discussions, workshops, 
summer schools, media, math team 
challenges, Digital media, field trips, 
mathematical camps and many more. 
Key characteristics of popularisation 
are that it is not bound with time, 
assessment and curriculum. Some 
are as below—
Competitions: Competitions like 
Olympiads (INMO), NTSE, NMTC, 
Bhaskaracharya’s Mathematical 
talent search competitions, etc. are 
great platforms for budding talents 
and students who enjoying doing 
mathematics. It gives a fantastic 
way to students to do open ended 
questions by themselves. There 
are mathematical competitions at 
different levels. A selection of some can 
be found on en.wikipedia.org/wiki/
List_of_mathematics_competitions.
Digital media: Mathematics has 
always been used as an integral part of 
technology but now these days it can 
be seen in reverse as well. Technology 
has reflective impact on education. 
It can prove to be a great resource if 
used cautiously. Key characteristic of 

it is, it includes wider audiences and 
a higher scope of interaction, unlike 
in printed material. Mathematical 
videos, discussion forums, lecture 
series, work sheet, virtual classrooms, 
e-repository, online tutoring are 
some forms of it. This medium has 
started coming in account of many 
organization and educationist. 
NCERT, CIET has started many such 
programmes such as: e-pathshala, 
Swayam, Swayam Prabha, audio-
visual videos, open repository and 
many more. Google classrooms, 
mind spark, online access of books 
and Khan Academy are some other 
examples.
Summer schools/ master classes/ 
Mathematical camps are mainly 
sponsored programmes, that provide 
lessons and activities during summer 
vacations or any stipulated time. 
Participation in and formation of 
such schools/ classes will show 
substantial benefits in educational 
progress. Mathematical schools 
can help in narrowing the gaps 
between school and university math 
education. It develops new skills and 
encourages independent learning. It 
will offer structured opportunities for 
participants to grow. ATM schools are 
one of the great attempts by NBHM 
for students (college going), young 
researchers and teachers.
Thus, one should not limit to above 
methods. Any approach for the 
betterment of teaching and learning 
mathematics education will act a step 
towards popularising of it.
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conclusion 

Popularisation of mathematics is 
much needed. It can be used as a 
support to the existing curriculum 
rather a substitute to it. Although, 
there are number of popularisation 
techniques, but popularity of such 

techniques is still a question. 
Teachers can select and practice 
any of it, fitting as per the need 
and requirement of the learner. 
So, as the teaching of concepts are 
palatable enough making learning of 
mathematics enjoyable, accessible, 
recallable and relatable.
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abstract
It is universal truth that the learners shows the interest in such things and 
knowledge which deals with innovative ideas. The effective teaching methodology 
of mathematics can be fruitful to learners of mathematics. It is observed that there 
is mismatch between teaching of mathematics and their applications in different 
corners of life. The gap in the teaching of mathematics and its practical applications 
is needed to minimise. Teaching should be focused on objectives and problems of 
routine life. The innovative methods of teaching which attract the aspirants can 
remove the confusion of the learners regarding the concept of mathematics. The 
innovative methodology can remove maths phobia and the interest can be established 
in learners while teaching different topics of arithmetic, algebra, geometry such as 
real numbers, variables and different shapes of geometry etc. The sixteen sutras 
and thirteen sub-sutras of Vedic Mathematics can play a vital role in developing an 
innovative way of teaching.

Keywords: Practical Applications, Innovative Methodology, Vedic 
Mathematics

introduction

This research paper will focus on 
needs of practical applications in 
mathematics in the first part and 
the innovative methodology will 
be discussed in the second part. It 
is considered that analytical and 
critical thinking in the learning 
process is very effective in and 
outside the classroom for learners 
of mathematics. When teachers 
try to convince their students that 
mathematics is useful in every 
profession such as engineering 
banking, etc. But teachers usually 
do not relate applications of 
mathematics in real life. They 

consider that teaching is for pouring 
of knowledge into the head of learners 
and pouring out this knowledge in 
three hours in the examination hal.

Need of Practical Applications of 
Mathematics
It is the need of hour that the practical 
exam in mathematics become a part 
and parcel in teaching of mathematics. 
It has been observed that those 
teachers who are organizing practical 
activities secure positive results in 
learning of broad aim in teaching of 
mathematics. It has been observed 
that teachers teach mathematics for 
gaining good marks in mathematics. 
It is a narrow use of mathematics 
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knowledge. The learner also aims 
to gain the knowledge related to 
numeracy and occupation and 
whereas the broad aim of the learning 
mathematics is related to internal 
attachment of axioms and postulates 
of mathematics. While doing practical 
activities in mathematics, maximum 
senses of learner can be used for 
optimizing learning process. Generally 
it is observed that arithmetic has 
practical applications to find the cost 
of items, profit and loss, discount 
and tax, commissions and interest, 
etc. Similarly algebra is general form 
of arithmetic and is very useful to 
calculate the unknown variables. 
Trigonometry is the most useful topic 
to calculate the height and distance.

Practical to Theory Approach
The practical approach attempts 
to explain the application part of a 
particular concept first. The teacher 
should explain the application of 
a particular concept first. If the 
practical application is explained in 
details, then leaner will take interest 
in that particular topic.

Activities and Practicals in the 
Mathematics Teaching
Forward and backward Counting: 
This is very important activity to 
understand the number system. 
Generally the learner finds difficulty 
while operating with number system. 
Even learners use fingers while doing 
addition and subtraction and cram 
tables and forget after some time 
if they do not revise time to time. If 

learner understands the number 
system properly, he will be able to 
overcome the problem of cramming 
and get rid of phobia of learning 
mathematics. For instance, according 
to the level of the students, some 
patterns have been expressed here:
• 4 + 4 + 4 + 4 + 4 + 4 + 4 + 4 + 4 + 4 +  

upto 400 and reverse
• 5 + 5 + 5 + 5 + 5 + 5 + 5 + 5 + 5 + 5 +  

upto 500 and reverse
• 6 + 6 + 6 + 6 + 6 + 6 + 6 + 6 + 6 + upto 

600 and reverse
• 9 + 9 + 9 + 9 + 9 + 9 + 9 + 9 + 9 + upto 

900 and reverse
• 6 – 2 + 6 – 2 + 6 – 2 + 6 – 2 + 6 – 2 + 6 

upto 400 and reverse
• 6 + 2.5 + 3.5 + 4.5 + 5.5 + 6.5 + upto 

600 and reverse and so on
It is my experience in my teaching 

career that if students use this 
pattern and practice regularly, he will 
be able to excel in mathematics and 
concentrate on mathematics concepts 
smoothly.

Suggestions for Activities 
Prescribed
As we know, there are six senses 
in our body. During learning, if the 
learner uses all senses, the results 
are observed as remarkable. If 
teachers adopt only lecture method, 
they only stress the learner to use one 
sense. If they assigns some activities 
and motivate the learner to do in the 
groups, the teaching and learning 
will be very effective. The following 
activities can be organized:
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1. Chart competition on formulas, 
concept and bases for specific 
and prescribed chapter.

2. A list of mathematicians 
contributed to the 
prescribed topic.

3. Rangoli competitions on 
various topics.

4. Paper presentation prepared 
by learner for various topics of 
mathematics.

5. Speech on different topics of 
mathematics in seminars and 
conferences.

6. Essay competition on the 
contribution by the great 
mathematicians.

7. Quiz competitions.
8. Riddles of mathematics.
9. Activity on construction of angles 

using sticks, such as, 300, 400, 
600, 900 etc.

10. Activity on measuring the length 
and breadth and calculation the 
area of table, classroom, kitchen 
laboratory big hall, park, 
playground, paper, chart, scale, 
wall, seat of chair, etc.

11. Activity on measuring the 
dimensions of cup, glass, a 
bucket and calculate the volume.

12. Activity on measuring the weight 
of an item using unit of weight.

13. Activity on measuring the 
fraction of a thing, and cut or 
fold things, such as, 1/2, 1/3, 
1/4, 3/4 etc.

14. Activity to evaluate the number 
of tiles for the room floor.

15. Activity on calculating the 
number of bricks in the room.

16. Activity on calculating the wood 
in the door.

17. Activity for estimation of weight, 
length and volume of liquid.

18. Activity for filling all detail 
(deposit, withdraw, demand 
draft, cheque) in the bank form.

19. Activity to find out the radius, 
diameter, chord circumference, 
and area of any circular thing.

Innovative and Modified 
Lecturing Approach
Maximum teachers use method 
of lecture because of its quick 
adoptability to the classroom 
transaction. It is considered as the 
easiest method of teaching. But 
teaching of Mathematics using this 
method can be made more effective, 
practical innovative for the learners 
by asking some important questions 
related to the topic in order to overcome 
the monologue of the teacher. It 
will be a very effective activity for 
learner centered teaching approach. 
The learner can be encouraged to 
plan activity in a specific group. The 
participation of learner in a group 
activity will clarify the doubts and 
problems. It is very easy, concise and 
attractive method for learner centered 
teaching where he feels very easy and 
secure in obtaining the theoretical 
and practical knowledge.
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unit method

The five steps— preparation, 
presentation, comparison, 
generalization, and application are 
for effective learning and teaching in 
which goals are perceived and every 
phase of operational procedure is 
viewed as a rational part of learning 
situation. This method concerns the 
exploring behavior of the learner. The 
teacher is required to establish a link 
between the new knowledge with the 
previous knowledge of the learner. It 
is also concerned with providing new 
experience for the learner. Learning 
does not remain as just memorization 
and developing understanding. It 
encourages the habit of independent 
and self-study among the learner. 
Hence, learning process can be 
organised, systematic and sequential 
in this way.

Applications in Arithmetic
It is a fact that we use calculations 
of arithmetic everywhere. Generally 
we deal with purchasing different 
commodities from time to time in our 
routine life. When we purchase food, 
cloth, commodities for kitchen etc., 
we have to calculate the cost of those 
items. The different activities should 
be organised while teaching the 
arithmetic topics for calculations of 
purchasing the different commodities. 
Suppose, a teacher plans to calculate 
the cost of 600gm sugar which costs 
Rs.32 per kilogram. How can the 
learner calculate the cost of different 

transactions without using pen, pencil 
and paper? There can be so many 
practical examples for purchasing 
and selling the different commodities 
while teaching the different topics of 
arithmetic.

Applications in Algebra
Many researchers have come to the 
conclusion that grown-up learners 
often have negative image about the 
real application of algebra. The school-
going students think that algebra 
taught in school has no sense. They 
think that algebra is primarily a very 
rigid, abstract branch of mathematics 
having few interfaces with the real 
world. The methodology of teaching 
algebra should be effective and 
practical.
When a class of algebra is organised, 
the practical application should also be 
introduced. The teacher should keep 
in mind that different topics of algebra 
can be taught in play way method and 
explain the practical application also. 
Let us discuss some examples. When 
teachers try to explain the linear 
polynomial, he should introduce that 
it is the generalization of arithmetic. 
The practical application of linear 
expression can be explained as  
5x + 4 and if x = 10, then this number 
becomes 54. Hence, a number 
in algebra can be represented in 
general form. If he teaches quadratic 
polynomial, he can take the examples 
like x2 – 18x-10x = 180, he can 
introduce three angles of triangle and 
its general form.
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The Remedy of Maths Phobia 
with Humor
Good mathematics knowledge 
plays a very important role for a 
smooth and happy life. Through 
the activities and playway method, 
mathematics education can be 
imparted to the students in a very 
systematic and scientific way. As we 
have already explained that activities 
in classrooms and laboratory 
inculcate the mathematical values 
for students, scholars and teachers. 
Humor also plays an important role in 
strengthening the good relationship 
between student and teacher. We 
agree ourselves that teaching with 
humor is a very effective tool for 
both teacher and the student. It has 
ability to reduce stress, tension and 
create friendly environment in this 
age of science and technology. To 
sum up, the humor not only plays an 
important role in the healing process 
but it plays an important role in 
imparting mathematical education.

demonstration oF vedic 
mathematics

The text of Vedic Mathematics Sutras, 
as well as, Upsutras consisting just 
16 Sutras and 13 Upsutras contain 
520 letters and are very useful in 
teaching of mathematics. Hence 
these sutras can be memorised 
with a few recitations. As a result, 
these Sutras and Upsutras of Vedic 
Mathematics are just as mental 
exercises; hence Vedic Mathematics 
is designated as mental mathematics 

which sequentially unfolds the 
applications parallel to growth of 
human intelligence. 

This being the blissful feature 
of mathematics leads to the young 
minds of natural path of intelligence. 
Only 16 sutras cover all branches of 
mathematics, arithmetic, algebra, 
geometry, trigonometry, physics, 
plain and spherical geometry, 
conics, calculus, both differential 
and integral, applied mathematics of 
many kinds, dynamics, hydrostatics, 
statics, kinematics and all.

Demonstration 1
Solution using Vedic Mathematics 
Sutra: 985 × 970

Sol: Numbers
9 8 5

Deviations
– 1 5

 × 9 7 0 – 3 0 Base 
=1000

 985 – 30 / (–15) × (–30)
= 9 5 5 4 5 0

Demonstration 2
Solution using Vedic Mathematics 
Sutra: 208 × 202
Sol- Step1: 8 × 2 = 16,
Step2: 21 × 20 = 420
Step 3: 42016 Ans.

Demonstration 3
Sol- using Vedic Mathematics Sutra: 
9752
= (975 – 25) | (25)2 = 950625
Demonstration 4
Sol- using Vedic Mathematics Sutra: 
996³
= 996+2(-4) | 3(-4)² | (-4)³
 = 988 | 048 | (-064) = 988047932
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Demonstration 5
Sol- using Vedic Mathematics Sutra:
 = 159

Demonstration 6
Sol- using Vedic Mathematics Sutra: 
205379 = 59

Demonstration 7
Solution using Vedic Mathematics 
Sutra: (5x +2y + 4z) 2
= 25x2+ 4y2 + 16z2 + 20xy + 40xy + 
16yz

Demonstration 8
Sol- using Vedic Mathematics Sutra: 
4x4-12x3+33x2- 36x+36 = 2x2 – 3x 
+ 6

Demonstration 9
Sol - using Vedic Mathematics Sutra: 
47327 × 99999
= 47327 × 99999 = (47327–1) / 
(99999 – 47326) = 4732652673.

Demonstration10
Solution using Vedic Mathematics 
Sutra: 1/23 = 0.04347826087---------

Demonstration 11
Generalization of Mixed Calculation 
of Squares:

We have done the mixed 
calculations of squares. This solution 
can be generalized in the following 
way:

SUTRA–1 Ekadhikena Purvena By one more than the one before.

SUTRA–2 Navatascaramam Dasatah All from 9 and the last from 10.
SUTRA–3 Urdhva Tiryagbhyam Vertically and Cross –Wise.

SUTRA–4 Paravartya Yojayet Transpose and Apply.
SUTRA–5 Sunyam Samaysamuchchaye If the Samuchchayah is the same it is 

zero
SUTRA–6 AnurupyenaShunyamanyat If one is in ratio the other is zero.
SUTRA–7 Sankalan –Vyavakalanabhyam By Addition and Subtraction
SUTRA–8 Puranapuranaabhyam By the Completion or Non Completion –
SUTRA–9 Chalan–kalanabhyam Sequential Motion.
SUTRA–10 Yavadunam By the Deficiency
SUTRA–11 Vyashtisamashtih Specific and General

SUTRA–12 Sheshanyankencharamena The Remainders by the Last Digit
SUTRA–13 Sopantyadvayammantyam Ultimate and Twice the Penultimate

SUTRA–14 Ekanyunena Purvena By One Less than the One Before
SUTRA–15 Gunit Samuchchayah The Product of the Sum
SUTRA–16 Gunak Samuchchayah All the Multipliers

Table 3: Sixteen Sutras of Vedic Mathematics
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If there are n numbers of square 
such as N12 + N22 + N32 + N42 + 
N52+ -------Nn where N are near the 
base of 10, 100, 1000 and so on------ 
and d1, d2 d3, d4, dn are excess of 
the numbers and excess are called 
deviation.

The general solution of the above 
problems is:

n 100 + 2 (d1, + d2 + d3, + d4,+ ---
-- + dn )/( d12, + d22 + d32 + d42+ 
+ dn2).

1072 + 1082 + 1092 + 1012 + 
1052 =

n = 5, d1 = 7 d2 = 8 d3 = 9, d4 
= 1, d5 = 5
The solution of the problem is:

5 100 + 2(7 + 8 + 9+ 1 + 5)/ (72 + 
82 + 92+ 12 + 52)

=560/220 = 56220
The continued and constant practice 
of Vedic Mathematics awakens the 
consciousness of a man and then 
his continuously his intuition. Vedic 

Mathematics develops complete 
nervous system i.e. both halves of 
the brain. The computer can speed 
up the work but it cannot man's 
capabilities and brain. Developed 
and enlightened intuition is essential 
ingredient of personality. According 
to Einstein
An intuitive soul is a sacred and 
divine gift of life where as the 
intellectuals soul is obedient slave. 
Revealed intuition displays its 
divinity and super natural acumen 
not only in Vedic Mathematics but 
all spheres of education and human 
life. Therefore it is earnestly required 
that a teacher should have grooming 
in Vedic mathematics. At the last but 
not least, if we want to enhance the 
best practice of innovative teaching 
to get the outstanding the results 
while teaching of mathematics, the 
innovative training for teachers 
should be organized regularly.
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Connecting Past and Present in  
Mathematics education

1Ravi Asrani
1127, Indira Gandhi Nagar, Keshar bag Road Indore

introduction

यथा शिखा मयरूाणां नागानां मणयो यथा।
तद्वदवेदांग िास्ताणाम ्गशणतं मशू्धननि श्थतम।्।
Like the crest of the peacock and the 
gem on the head of the serpent are 
placed at the highest place of body, 
Mathematics stays at the head of all 
the vedang shastras.
Vedanga Jyotisa-YVJ,4;RVJ,35
This is the supreme importance given 
to Mathematics in Vedas by Rishi 
Lagdha in 1000 B.C. 
Vedas are ancient Indian holy text in 
Sanskrit. Atharvaveda – supposedly 
contains a set of sixteen sutras that 
describe all of mathematics. 
Vedic Mathematics is the name given 
to the ancient system of Mathematics 
which was rediscovered from the 
Vedas between 1911 and 1918 by Late 
Swami Shree Bharatikrishnatirthaji 
Maharaj Shankaracharya of 
Govardhan Peeth, Jagannath Puri. 
The basis of Vedic Mathematics, are the 
16 Sutras and 13 corollaries. Sixteen 
sutras form sixteen one line formulae 
which enables us to quickly solve the 
difficult problems of Mathematics
Presently some students consider 
traditional Mathematics as a difficult 
and dull subject. Vedic methods are 
more systematic than the modern 
system. Vedic Mathematics is easier 

to learn faster to use and less prone 
to error. 

Methods
Simple and magical application of 
first Sutra Ekadhikena Purvena 
(means by one more than the previous 
one) is to find out squares of the 
number ending in 5. Using Nikhilam 
Navtashcharanam Dashatah (means 
all from 9 and last from 10) there is 
no need to remember tables beyond 
5. It is not essential to mug up tables 
even for the number greater than 
100. Urdhva Tiryagbhyam (vertically 
crosswise) is the general formula in 
all types of multiplication
It can be used effectively for solving 
divisions, reciprocals, factorization, 
HCF, squares and square roots, 
cubes and cube roots, algebraic 
equations, higher degree equations, 
differential calculus, partial fractions, 
integrations, Pythagoras theorem, 
Apollonius theorem, analytical conics 
etc. 

Practical Applications of Vedic 
Mathematics

1. If we want to find the height of 
a hill without climbing it and 
if we want to find the width of 
river without crossing it, these 
problems can be solved with the 
help of Vedic mathematics.
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2. For commerce students where 
cash book and ledger book carry 
many entries to be added, it 
is rather hard to believe that, 
by the time one can press the 
number keys of the calculator, 
answer can be found with the 
help of Vedic methods.

3. Vedic methods can be used to 
optimise results in business 
i.e. to minimise the cost and 
maximise the profit.

4. Divisibility by prime numbers 
like 7, 13, 17, and 19… can be 
tested by Vedic method only. 
There is no traditional method 
available for the same.

5. Methods to find out area of plots 
is very simple, easy and fast as 
compared to traditional methods 
of Arithmetic.

6. Vedic methods are useful in 
planetary motions.

7. Vedic methods can be helpful 

in predicting population of 
the future.

8. Vedic Methods are very helpful 
to find surface area and volumes 
of solids.

9. Real world problems can be 
converted to mathematical 
format and can be solved by 
Vedic methods.

10. NASA Scientists applied its 
principles in the area of artificial 
intelligence.

conclusion

बहुशिशवनिप्रलापै: शिं त्ैलोकये सचराचरे।
यश्िंशचद्व्ततु त्सवनिम ्गशणतेन ्शवना न शह।।

What is the use of much speaking? 
Whatever object exists in the moving 
and non moving world cannot exist 
without Mathematics. [GSS, I, 16] 
Written in 850 AD by prominent 
Mathematician Mahaviracharya of 
India.
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introduction

In a developing country like India, 
technology is widely used. Computer is 
one of the instruments of technology. 
At present the computer is used in 
almost all sectors like banking, trade, 
insurance, companies, railways, post, 
etc. Thus, the use of computers is no 
more limited to complex calculations, 
information storage and retrieval 
alone. Now, this technology is also 
to some extent used in the field of 
education. So, it is called “educational 
technology”, which is defined as 
“the development, application and 
evaluation of the systems, techniques 
and aids to improve the process 
of man’s learning”. Educational 
technology is used in the field of 
education vividly, for maintaining 
administrative work like admission, 
declaration of results, maintaining 
all records, in seminars, in meeting, 
is also used in teaching learning 
process.

Importance of Teaching 
Mathematics
Mathematics is an important subject 
in school curriculum. It is more 
closely related to our daily life as 

compared to other subjects. Except 
our mother tongue, there is no other 
subject which is more closely related 
to our daily life as Mathematics. 
Mathematics is considered as father of 
science. In present days mathematics 
has been given an important place in 
school curriculum. In order to give an 
important place in the curriculum, a 
particular subject must possess the 
following views:
• Utility of particular subject in 

daily life.
• Whether the subject is helpful 

in the development of mental 
discipline or not.

• The social and cultural 
importance of a particular 
subject.

Mathematics also helps to develop 
the child as social and intellectual 
citizen, like other subjects. It has its 
own disciplinary values. In addition 
to these, mathematics also develops 
those qualities which can be developed 
by other subjects.
Generally, the children are sent to 
schools for achieving different goals 
and it is assumed that the child 
will be able to achieve the following 
objectives:
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• Acquisition of knowledge 
and skills.

• Acquisition of intellectual 
habits and various powers as 
discipline etc.

• Acquisition of desirable attitude 
and ideals.

Now the question arises that whether 
the study of Mathematics helps the 
student in achieving the above goals 
or not? If it is so, then only it is 
valuable in educational system and 
is an important part of education. 
Indeed there are many advantages of 
giving due importance to mathematics 
and making it compulsory subject. 
The importance of mathematics can 
be expressed in the form of values. 
There are certain values of teaching 
mathematics. On the basis of these 
values, we can prove its importance 
in school curriculum. Mathematics 
helps in attaining and developing 
various values amongst the children. 
The list of values are given below.

1. Intellectual value
2. Moral value
3. Utilitarian or practical value
4. Disciplinary value
5. Social value
6. Cultural value
7. Aesthetic value
8. Vocational value
9. Psychological value

10. Value related to scientific attitude
11. International value

Importance of Teaching 
Geometry
Geometry is the science of space and 
extent. It deals with the position, 
shape and size of bodies but has 
nothing to do with their material or 
physical properties.

demonstrative Geomentry

It deals with the shape, size 
and position of figures by pure 
reasoning, based on definitions, 
self-evident truths, assumptions 
and other established geometrical 
truths. Euclid, a celebrated Greek 
mathematician (323-285 B.C.) was 
the father of demonstrative geometry. 
He devised many methods for 
handling its problems. His methods 
are intuitional, observational, 
inventional, constructive, informal, 
creative and experimental and so on. 

Practical Geometry
It covers the construction work of the 
subject. Of course, most of this work 
is also directly or indirectly based on 
demonstrative geometry. 

Why Teach Geometry?
• It enables the learner to acquire 

a mass of geometrical facts.
• The geometric principles 

of equality, symmetry and 
similarity are implanted in the 
very nature of things which will 
help the students in real life as 
well as in future also.
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• It is important in a person’s 
cultural development as 
students will be able to 
understand the contribution of 
geometry in the society.

• It develops the ability to draw 
accurate plans.

• It provides a content that is 
objective and non-controversial.

• It is useful in engineering, 
machine shop, construction 
industries, landscape 
architecture, interior decoration 
and other areas of appreciation.

• It demonstrates the nature and 
power of pure reason. It is the 
key to mathematical thinking.

Importance of Technology 
Enabled Programme (Tep) in 
Teaching Learning
The importance of TEP in teaching 
learning is as follows.
• A teacher generally addresses a 

whole class and does not have 
time for individual queries while 
students with a computer can 
interact with the software.

• Using TEP, the students learns at 
their own place. Thus both gifted 
and slow learners feel satisfied.

• A good TEP can take a student 
towards a guided discovery and 
so can be creative.

• A visual interactive impact is 
more easily grasped by the 
students and retained for a 
longer time.

• Colourful diagrams, animation 
makes learning interesting.

• It provides one to one interaction 
in the teaching situation.

• TEP can improve efficiency and 
effectiveness. Effectiveness 
refers to improved learner 
achievement, whereas efficiency 
means achieving objectives in 
less time or a lower cost.

TEP provides reliable and 
consistent instruction to learner, 
regardless of the teacher/trainer, the 
time of the day, or the location.

rationale oF the study

When the researcher was a 
mathematics teacher in one English 
medium school, he felt that students 
had so many difficulties in learning 
of geometry by traditional method. 
Students were not able to understand 
the basics of geometry and figures 
by traditional method. Technology 
facilitates the process of learning by 
involving many senses of the learner 
like audio, video and 3D. Researcher 
had reviewed many related literature. 
Many researches were conducted in 
the area of technology in different 
subjects like chemistry, physics, 
english etc. but the researcher did 
not come across any review related 
TEP in Geometry. So the researcher 
decided to conduct the research in 
Geometry.

Statement of the Problem
Developing and Implementing a 
Technology Enabled Programme to 
Teach Geometry at Secondary School 
Level
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objectives oF the study

• To develop and implement 
technology enabled programme 
for geometry.  

• To study the effectiveness of 
the programme in terms of the 
achievement of the students.

• To study the reactions of students 
towards developed programme.

Hypotheses
• There will be no significant 

difference in mean achievement 
scores of Control Group and 
Experimental Group post test.

• There will be no significant 
difference between frequency 
expected and observed frequency 
on equal probability hypothesis.

Research Design
The study employed control group, 
experimental group post test design.

Population of the Study
All the secondary schools of Gujarat 
state constituted the population of 
the study.

samPle oF the study

The sample was drawn by convenient 
sampling procedure. Two schools 
were selected. The selection of 
students were done by cluster 
sampling. Bavis Gam Vidyalaya was 
selected as experimental group and 
Shri J.P. Thakkar High school, Anand 
was selected as control group.

Delimitation of the Study
The present study is delimited to two 
chapters of Geometry (Ch-17 & 18) of 
standard IX GSHSEB.

Operationalization Of The Study
1. Technology Enabled Program 

(TEP): In the context of the 
present study, TEP consisted 
of power-point presentation 
having animation effects of two 
chapters.

2. Effectiveness: In the present 
study, effectiveness is in 
terms of difference in mean 
achievement scores of 
experimental group and control 
group on post-test.

tools oF data collection

The following tools were constructed 
in order to collect data.
• Post-test (achievement test)
• Reaction Scale

The Technology Enabled 
Programme (TEP) was also the major 
component of the present research.

Construction of Tools
Researcher constructed post-test 
and reaction scale as tools for the 
research.

Post Test
In post test, researcher took post 
test of 50 marks of both the groups 
i.e. control group and experimental 
group. In which 25 marks were 
assigned to objective type questions 

7th National Conference on Mathematics Education.indd   61 14-Mar-23   2:36:44 PM



Mathematics Conference   Proceedings  December 2019

62 

and 25 marks were assigned to 
subjective type questions. For this 
researcher made blue-print. 

Reaction Scale
In this reaction scale, researcher 
prepared 5 - point reaction scale. In 
this scale— Always, Most often, Often, 
Sometimes, Never, — five options were 
given. The theme of the statement 
were colour-combination, learning 
of mathematics through technology, 
understanding, animation, 
instruction given in programme, 
joyful experience, language, figures 
used in the programme, logical flow, 
exercised carried out during the 
programme etc. Students had to tick 
any one option from Always, Most 
often, Often, Sometimes, Never.

data collection

For data collection, researcher took 
the permission from two schools 
namely Bavis Gam Vidyalaya, V. 
V. Nagar and Shri J. P. Thakkar 
High Schol, Anand. Researcher took 

Bavis Gam Vidyalaya, V. V. Nagar 
as an experimental group and Shri 
J. P. Thakkar High School, Anand 
as control group. Researcher also 
confirmed that school had facility of 
projector room, LCD Projector and 
computer for experimental group for 
implementing the programme.

Data collection was done with 
the help of above mentioned tools in 
following way.

First, TEP was implemented 
on experimental group. The L.C.D. 
projector and LAPTOP were used for 
projections. Researcher first gave 
introduction of the topic. Then the 
slide-wise presentation was done. 
The researcher tried the intervention 
program to make the geometry clear 
to the students. This way data were 
collected from experimental group by 
taking post-test and reaction scale. 
In this phase, tool was implemented 
on control group. No treatment was 
given to control group. Only post-test 
was taken of control group.

Group No. of 
students

Mean 
Scores

SD SEm df t-value and 
significant level

Experimental 33 34.2 7.67 1.33 66 3.76 
(0.01)

Control 35 27.2 7.22 1.22
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Table 2: Analysis of Responses of Students on Reaction Scale

S. 
No.

Statement Always Most 
Often

Often Some 
times

Never

f0 % f0 % f0 % f0 % f0 %
1 The colour  

combination of the 
programme was 
suitable.

26 78.79 7 21.21 0 0 0 0 0 0

2 The learning of 
mathematics 
becomes easy 
through technology.

20 60.61 11 33.33 1 3.03 1 3.03 0 0

3 The explanation 
given by researcher 
facilitated 
understanding.

25 75.76 6 18.18 0 0 2 6.06 0 0

4 Animation given 
in this programme 
was meaningful 
and helped in 
understanding the 
concept.

22 66.67 8 24.24 2 6.06 1 3.03 0 0

5 The instruction given 
in the programme 
was clear.

29 87.88 3 9.09 1 3.03 0 0 0 0

6 There should be 
more such type 
of programme 
to transact 
mathematical 
concept.

25 75.76 4 12.12 3 9.09 1 3.03 0 0

7 Learning through 
this programme 
was joyful and good 
experience.

29 87.88 4 12.12 0 0 0 0 0 0

8 The language used 
in the programme 
was intelligible.

30 90.91 2 6.06 0 0 1 3.03 0 0
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Data Analysis and Interpretation
To test the hypothesis, i.e. ‘There will 
be no significant difference in mean 
achievement scores of Control Group 
and Experimental Group on post 
test’, the collected data were analyzed 
quantitatively using ‘t’ test. 

To study the effectiveness of TEP, 
Mean, SD and Independent t-value 
were computed.

Table 1:  Mean, SD, SEm, dfand 
‘t’ –value

From the above table, the 
computed t-value of 3.76 is greater 
than the table t-value of 2.65 at 
0.01 level for 66 degree of freedom. 
So, the null hypothesis that there 
will be no significant difference in 
mean achievement scores of control 
group and experimental group, 
was rejected. It means, there was 
significant difference in the mean 
achievement scores of control group 
and experimental group, in favour 
of experimental group, which shows 
effectiveness of the developed TEP on 
geometry.

9 The figures used 
were appropriate and 
relevant.

27 81.82 5 15.15 1 3.03 0 0 0 0

10 There was logical 
flow throughout the 
programme.

22 66.67 8 24.24 3 9.09 0 0 0 0

11 Exercises carried 
out during the 
programme have 
consolidated 
understanding.

24 72.73 6 18.18 3 9.09 0 0 0 0

After analysing and interpreting the 
obtained data, the researcher found 
the significant difference in terms 
of the achievement of the students 
through TEP on geometry. Majority 
of students had enjoyed learning 
with TEP and suggested to prepared 
TEP in other topics too. The students 
were of the opinion that colour 
combination, animated graphics, 
logical flow of chapters in TEP would 
enhance learning. The developed TEP 
was found to be effective in terms of 
achievement of students and students 
had positive reactions towards TEP.

Findings
• TEP was found to be effective 

for teaching Geometry at the  
secondary school level as it 
helped the students to learn the 
topic of ‘Geometry’.

• The students were found to have 
a positive reactions towards 
the developed TEP on various 
dimensions such as colour 
combination, understanding, 
clarity of figures, animations, 
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logical flow, explanation given by 
researcher.

Suggestions For The 
Further Study
The suggestions are 
• The TEP should be developed on 

all the chapters of Geometry of 
secondary school level.

• TEP may be developed in all 
other subjects of secondary 
school level.

• TEP should be implemented with 
different samples and population.

• TEP may be developed by using 
other computer software.

• The same study may be carried 
out with Gujarati medium 
students also.

Implications of The Study
TEP should be the regular part of 
classroom teaching. Traditional 
classroom teaching should 
incorporate different technology 
enabled programme as a mode to 
transact the curriculum.
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abstract
The present study aims to discover the effect of Problem Based Learning on 
Mathematics Achievement of Class VIII standard students of Puducherry. Two group 
Pre-Test Post test Quasi experimental design is used in the present study. Sample 
consists of 165 Class VIII students in Control group and 182 Class VIII students in 
experimental group. Achievement test designed by the investigator is used in the 
present study to assess the Mathematics Achievement of Class VIII students. Results 
reveal that teaching through Problem Based Learning Instructional Method has a 
significant effect on the Mathematics Achievement of Class VIII students. There is 
a significant increase in the post test scores of experimental group. Students in the 
experimental group achieve more than the students in the control group.

Key Words: Impact, Problem Based Learning and Mathematics Achievement

introduction

India like any other developing 
country must have adequate level of 
mathematical achievement to ensure 
that it will continue to successfully 
compete with other economies. 
Youngsters coming with sufficient 
mathematical, science and ICT 
skills are crucial to India’s future 
social and economic development. 
Achievement in Mathematics is 
important because it underpins many 
other disciplines, such as, science, 
technology, business and finance. It 
is a fundamental requirement for the 
growth of the knowledge economy 

and the development of a world-
class research and innovation system 
in India. Despite the importance 
of mathematics it is found that 
many students face difficulties in 
learning Mathematics. They find 
it very difficult to understand the 
mathematics concepts as they are 
mostly abstract in nature. Teachers 
play a significant role in helping 
the students to understand the 
mathematics concepts. They have 
to make mathematics learning more 
interesting and meaningful. So 
that student themselves willingly 
participate in teaching learning 
process and try to attain intellectual 
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excitement. But many mathematics 
teachers are using only chalk and 
talk method which is very boring as 
students are only passive listeners. 
Students need to be actively involved 
in teaching learning processes to 
sustain interest and motivate them 
in learning Mathematics. In this 
context, PBL is considered to be best 
suitable method in learning not only 
mathematics but also other skill 
based subjects. 
PBL is an innovative instructional 
method that engages students to 
learn together (in group) from real 
world, unstructured, challenging and 
interesting problems thereby learning 
the underlying concepts with it. 
Major characteristics underlying PBL 
instructional method are:

1. Learning occurs through 
challenging, interesting, Open-
ended problems that makes the 
learner more curious 

2. Learning occurs through 
cooperation and collaboration 

3. Teacher dons the role of a 
facilitator and catalyst.

Process of PBL
The class is divided into many groups 
of approximately eight to ten students 
each. The groups should be same at 
least for a term or two. Each group will 
be supported by a teacher. In Indian 
situation, a teacher can support at 
least 3 or 4 groups at a time. The role 
of teacher is to act as supporters and 
facilitators to the groups. The teacher 
will introduce and provide a ‘ill-

structured’ and real world problems 
to the students. The students in the 
group reads the problem given to 
them and identify any words, terms 
or concepts whose meaning require 
clarification. They discuss and find 
out the meaning within themselves. 
The next step, the students identifies 
what they know in order to identify 
the problem and the problem is stated 
in their own words. This is done on 
the agreement of the group members 
on the statement. In the next step, 
students attempt to find out all the 
possible solutions to the problem. 
All the possibilities are listed and 
the best one has to be chosen among 
them. Students in the group have to 
find out what one need to know in 
order to solve the given problem. It is 
nothing but finding out the missing 
part or gap to near the solution. One 
has to learn the knowledge that is 
required to solve the given problem. 
The possible way of gaining this 
knowledge is text books, reference 
books, information from the websites 
and expert opinion etc. This has to be 
done within a certain period of time. 
One has to keep scheduled time for 
completing each task. Next step is 
applying the knowledge learned to 
solve the given problem. The solution 
for the problem should be written 
with its evidence document (ie) 
process and outcome of the problem 
should be recorded. The final step is 
to present the solution of the problem 
to the other members of the group. 
The conclusion of the problem may 
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be challenged by the other members, 
if so one has to defend it, if one have 
answers for it. One has to accept it, if 
it is proved by the other members of 
the group.

methodoloGy

As the present study aims to find the 
effect of problem based learning on 
Mathematics Achievement of VIII class 
students, experimental group is used 
in the present study. Pre-Test Post-
test two group Quasi experimental 
design is used in the present study. 

Research Participants
The sample consists of 165 Class 
VIII students and 182 Class VIII 
class students in Control group and 
Experimental Group respectively.

Group Boys Girls Total 
Experimental 
Group

84 98 182

Control Group 82 83 165

measurinG instrument

Achievement Test in Mathematics 
is designed by the investigator to 
assess the Mathematics Achievement 
of Class VIII students of Puducherry 

Region. It is prepared on the basis 
of Anderson’s Revised Cognitive 
Objectives of Teaching Mathematics. 
The Maximum marks for the test 
is 50. It has two sections; one is 
objective type (25 marks) and second 
is briefing type (25 marks). 

Content Validity
Content validity is established by 
giving the scale to two experienced 
teachers who are teaching standard 
VIII and to one professor of Education. 
The tool is modified as per the 
suggestions given by the experts.

Reliability
Reliability of achievement test is 
established by test-retest method. 
The correlation coefficient between 
the two tests which is administered to 
200 Class VIII students at an interval 
of 2 months is found to be 0.81. Hence 
the tool is highly reliable.

exPeriment in Phases

Phase I
 Pre-test on Mathematics Achievement 
is conducted to the students. Based 
on the pre-test scores, groups are 
matched for Mean and standard 
deviation. 

Table 1: Significance of difference between the pre-test mean scores of 
Experimental and control group students in Mathematics Achievement.

Variable Group N Mean SD ‘t’ value P
Mathematics 
Achievement

Control Group 165 63.64 12.759 0.55 NS

Exp group 182 62.90 12.422
NS- Not significant

7th National Conference on Mathematics Education.indd   68 14-Mar-23   2:36:44 PM



Mathematics Conference   Proceedings  December 2019

69 

Phase II
 Students are divided into two groups, 
one group as experimental group 
(PBL) and another groups as control 
(Conventional) Group. 

Phase III
One group of students (PBL ) is 
taught using PBL programme for one 
term(four months). The other groups 
of students (Conventional) are taught 
using conventional talk and chalk 
method for the same unit for the same 
period of time as in other group.

Phase IV
The post test is conducted to the two 
groups after four months. To know 
the consistency of the treatment, post 
test 2 is administered after a gap of 
one month. 

method oF data analysis

The following statistical techniques 
are used to analyse the collected data. 
They are:

1. Descriptive Analysis – Mean, 
Standard Deviation and Box plot

2. Inferential Analysis – ‘t’ test. 

Table 2 : Significance of difference between the pre-test SD scores of 
Experimental and control group students in Mathematics Achievement.

Variable Group N SD ‘t’ value P

Mathematics 
Achievement

Control Group 165 12.76 0.35 NS

Exp group 182 12.42

NS- Not significant

 Interpretation of Data

Equating the Groups

Matching for Means 

Matching for Standard 
Deviations 
From Tables 1 & 2, it is evident that 
there is no significant difference in 
Mean & Standard deviation of pretest 
Control group and Experimental 
group scores on Mathematics 
Attitude. So the groups are matched 
for Mean and standard deviation. 

Comparison of pre and post test 
mean scores in Mathematics 
achievement of experimental 
group (Max : 100)
From Table 3, it is observed that 
the calculated t value is significant 
(P<0.001). Significant difference also 
exists when the scores are compared 
for boys and girls. Means scores in Post 
test is higher than the pre test score. 
There is a significant increase in the 
post test Mathematics Achievement 
scores of experimental group students 
after teaching through PBL. 
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Comparison of pre and post 
test 2 scores in Mathematics 
achievement of experimental 
group
On the analysis of pre and post test 
2 mean mathematics achievement 
scores of experimental group 
students, significant difference 

Table 3
Variable Group N Mean SD ‘t’ value P

Total students Pretest 182 62.90 12.42 15.45 <0.001

Post test 182 80.35 8.83

Boys Pretest 84 61.63 12.39 11.36 <0.001

Post test 84 80.39 8.70

Girls Pretest 98 63.98 12.40 10.00 <0.001

Post test 98 80.31 8.98

observed between the mean scores as 
the calculated ‘t’ value is significant. 
Mean differences are also significant 
when the groups are compared for 
boys and girls. There is a significant 
increase in the post test 2 Mathematics 
Achievement scores of experimental 
group students then the pretest.

Fig.1: Box plots of pre test and post test scores of experimental group in Mathematics Achievement

7th National Conference on Mathematics Education.indd   70 14-Mar-23   2:36:44 PM



Mathematics Conference   Proceedings  December 2019

71 

Table 4
Variable Group N Mean SD ‘t’ value P

Total 
students

Pretest 182 62.90 12.42 12.29 <0.001

Post test 2 182 76.69 8.66

Boys Pretest 84 61.63 12.39 8.84 <0.001

Post test 2 84 76.42 9.00

Girls Pretest 98 63.98 12.41 8.55 <0.001

Post test 2 98 76.93 8.40

Comparison of pre and post test 
mean scores in Mathematics 
achievement of control group 
Max : 100
On comparing the mean scores of pre 
and post test means scores of control 
group students in Mathematics 
achievement, it is found that there is 
no significant difference between the 
mean scores as the calculated t value is 
not significant. This is also true when 
the groups are classified in terms of 
sex. Therefore, there is no significant 
difference between pre and post test 
scores of control group students in 
Mathematics Achievement.

Comparison of Pre and post test 
2 mean scores in Mathematics 
achievement of control group 
Max : 100
On comparing the mean scores of 
pre and post test 2 means scores 
of control group in Mathematics 
achievement, it is found that there is 

no significant difference between the 
mean scores as the calculated t value 
is not significant.
 It is also observed that there is no 
significant difference between the 
mean scores when the groups are 
compared gender wise. Therefore, 
there is no significant difference 
between pre and post test 2 mean 
scores in Mathematics achievement 
of control group of VIII standard 
students. 

Comparison of post test scores of 
experimental group and control 
group students in Mathematics 
Achievement Max : 100
On comparing the post test mean 
scores of Mathematics achievement 
of experimental group and control 
group, it is found that there is 
significant difference between the 
mean scores as the calculated t 
value is significant (P<0.001). So 
the research hypothesis formulated 
is accepted. Therefore, there is a 
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Table 5
Variables Group N Mean SD ‘t’ value P

Total students Pretest 165 63.64 12.75 0.77 NS

Post test 165 62.61 11.62

Boys Pretest 82 63.77 13.02 1.18 NS

Post test 82 61.48 11.76

Girls Pretest 83 63.52 12.57 0.11 NS

Post test 83 63.72 11.45

significant difference between post 
test mean scores of experimental 
group and control group students in 
Mathematics Achievement. Students 
in the experimental group have 
achieved more than the students in 
the control group. 

Comparison of mean post test 
2 scores of experimental group 
and control group students in 
Mathematics Achievement Max: 
100
When the mean post test 2 scores of 
experimental group and control group 

Fig.2: Box plots of pre test, post test and Post test 2 Achievement scores of experimental group
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students in Mathematics Achievement 
are compared, it is observed that the 
calculated t value is significant at 
table value of significance (P<0.001). 
Students in the Experimental group 
have more Mathematics achievement 
compared to control group students. 
Finding: Students in the Experimental 
group have more Mathematics 

Table 6

Variable Group N Mean SD ‘t’ value P

Total students Pretest 165 63.64 12.76 1.52 NS

Post test 2 165 61.55 11.62

Boys Pretest 82 63.77 13.02 0.92 NS

Post test 2 82 61.96 12.19

Girls Pretest 83 63.52 12.57 1.22 NS

Post test 2 83 61.14 12.36

Fig.3: Box plot of pretest and posttest scores of Mathematics Achievement for control group students

achievement compared to control 
group students.

Gain Score analysis
Gain Score is calculated for high 
and low achievers after classification 
based on mean and standard 
deviation of pre test achievement 
scores. Gain score is calculated by 
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finding difference between post test 
and pre test, post test2 and post 
test scores. 
Gain Score is also calculated for boys 
and girls after classification based on 
mean and standard deviation of pre 
test achievement scores.

Comparison of Gain Scores of 
High and Low Achievers 
On comparison of gain scores 
of high and low achievers in the 

Table 7
Variables Group N Mean SD ‘t’ value P 

Total 
students 

Control Group 165 62.61 11.62 16.10 <0.001

Exp Group 182 80.35 8.83

Boys Control Group 82 61.48 11.75 11.80 <0.001

Exp Group 82 80.39 8.70

Girls Control Group 83 63.72 11.44 10.91 <0.001

Exp Group 98 80.31 8.98

post test and post test 2 scores of 
Mathematics Achievement, it is 
clearly seen that there is significant 
difference between the mean gain 
scores of high and low achievers on 
post test 2 and pre test, post test and 
pre test scores as the calculated‘t’ 
value is significant at table value 
of significance (table 4.16). Low 
achievers in the experimental group 
have gained more compared to high 
achievers.

Fig.4: Box plot of pretest, post test and post test 2 scores on Mathematics achievement for 
control group students
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Table 8

Variable Group N Mean SD ‘t’ value P 

Total students Control Group 165 61.55 12.25 13.39 <0.001

Exp Group 182 76.69 8.66

Boys Control Group 82 61.96 12.18 8.70 <0.001

Exp Group 84 76.42 9.00

Girls Control Group 83 61.14 12.36 10.17 <0.001

Exp Group 98 76.93 8.40

Comparison of Gain Scores of 
Boys and Girls 
On comparison of gain scores of 
boys and girls on the post test and 
post test 2 scores of Mathematics 
Achievement, it is seen that there is 

significant difference between the 
mean gain scores of boys and girls on 
post test 2 and pre test, post test and 
pre test scores as the calculated‘t’ 
value is significant (table 4.16). Girls 
in the experimental group have gained 
more compared to boys.

Fig.5: Box plots of post test scores of experimental group and control group students in 
Mathematics Achievement
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conclusion

Teaching through Problem Based 
Learning Instructional Method has a 
significant effect on the Mathematics 
Achievement of VIII standard 
students. There is a significant 
increase in the post test scores of 
experimental group. Students in the 
experimental group achieve more 
than the students in the control 
group. This finding is supported 
by Orhan Akınoğlu and Ruhan 
Özkardeş Tandoğan (2006) who in 
their study has found that problem 
based active learning model has 
positively affected students’ academic 

Table 9
Variable Group N Mean SD ‘t’ value P 

Post test & Pre 
test 

High achievers 26 10.42 4.62 11.51 <0.001

Low achievers 48 27.65 8.25

Post test 2 & Pre 
test

High achievers 26 9.65 6.50 8.75 <0.001

Low achievers 48 25.82 9.26

Table 10

Variable Group N Mean SD ‘t’ value P 

Post test & Pre test Boys 84 15.15 6.40 3.49 <0.01

Girls 98 18.67 7.20

Post test 2 & Pre 
test

Boys 84 12.94 5.80 2.05 <0.05

Girls 98 14.78 6.21

achievement. Tarhan, Leman; Ayar-
Kayali, Hulya; Urek, Raziye Ozturk; 
Acar, Burcin (2008) has found 
that PBL has significant effect on 
students’ achievement, remedying 
formation of alternate conceptions. 
Teaching through PBL methodology 
has developed independent learning; 
better understanding which has 
ultimately results in better Academic 
Achievement. Low achievers 
performance in mathematics has 
been enhanced using Problem Based 
Learning Instructional method. 
Mathematics achievement of the girls 
has been enhanced using Problem 
Based Learning.
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 Play and Learn with Mathematics
1S. Ganesh

introduction

Learning mathematics in Secondary 
level especially in middle school 
level means for understanding the 
Mathematics concepts and realize 
the applications and usage of 
Mathematics in Day-to-Day life. But 
in reality the students only learn 
Mathematics for solving the given 
exercise and find the solution for the 
given problem and get good marks 
in examination. So there is a lack of 
understanding to attain the main goal 
of mathematics. So some innovative 
practices has been designed and 
conducted in my school and get good 
results. 

Objectives 
The main objective of the study is:
• To understand the math concepts 

in day to day life using games 
• To realise the happiness of 

finding or verifying mathematical 
concepts by themselves

Methods 
• Learning By Doing
• Particpation in Games
• Ict guided Teaching and learning

Procedures
Myself S. Ganesh Bt Mathematics 
Teacher working in Panchayath union 

middle school, Klariyam, koradachery 
block, Thiruvarur district, Tamilnadu 
implemented the following activities 
I identify the concepts which can be 
learnt through learning by doing and 
plan suitable activities like songs, 
games and hands on activity with 
suitable teaching learning materials.
I am keeping the strategy on mind 
he introduced the students about 
the mathematical concepts hidden in 
our day to day life whenever I had the 
opportunity.

Activity 1 (Singing) concept: 
Perimeter and Area
While teaching about area and 
perimeter he introduces the concept 
with a song written by Me with very 
popular song tune which create more 
interest among the students and they 
will never forget the concept.
h t t p s : / / w w w . y o u t u b e . c o m /
watch?v=tmiEdB4gcR0

Activity 2 (Learning by doing) 
Concept: Pi value
While teaching about the area of 
a circle and the students had a 
compulsion to memorize the value 
of pi without understanding the real 
meaning. Then I planned to conduct 
activity in the field. He ask the 
students to draw a big circle on the 
ground and ask the all the students 
to walk step by step on the on the line 
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of the circle and count the steps to 
find the circumference of the circle 
on their foot measures. Then they are 
asked to find the length of the diameter 
of the circle on their foot length, now 
I asked each students to divide the 
circumference length by the diameter 
length then they find the result nearly 
same and the value is approximately 
near to 3.14 and introduce the 
invention by them which was found 
earlier by former mathematicians. 
Thus this activity creates the joy and 
happiness among the students and 
creates more interest to find more 
hidden concepts in mathematics.
h t t p s : / / w w w . y o u t u b e . c o m /
watch?v=fmbGSVHdpR4

Activity 3 (Learning by doing) 
Concept: Integers addition and 
subtraction
While teaching about integers addition 
I used the round shaped positive and 
negative sign wooden objects and 
teach the students to understand 
the concept in good manner with the 
help of the TLM , then he asks each 
students to practice the problems by 
using the TLM. This activity helps to 
understand the concept of integers 
addition and subtraction easily.
h t t p s : / / w w w . y o u t u b e . c o m /
watch?v=lm9dbjbD0Ec

Activity 4 (Learning by doing) 
Concept: Usage of scale in graph 
in daily life
With the help of map I introduced the 
scales used in graphs also used in 

maps also which will be very helpful 
to show a large area in small paper. 
Thus by using the scale we can easily 
find the distance between two places 
using maps. The students were 
asked to find the distance between 
various places using the scale given 
in the map.

Activity 5 (Learning by doing) 
Concept: find the area of a (non-
shaped) things
The students were asked to collect 
different leaves and asked to find 
the ares of the leaves using the 
graph sheet and also the teacher 
helps the students to find the area 
of a small stone. Like this they easily 
understand how to find the area of 
non shaped figures without using 
any formula.

Activity 6 (Dancing) Concept 
Multiples 
I found some of the students find 
difficulty in doing multiplication 
and division. Because they have 
lack of practice in understanding or 
memorizing the multiplication tables. 
Thus to eradicate this I introduce an 
activity called multiplication dance 
which includes dance steps with 
singing the multiplication tables. 
Thus it helps the students to easily 
memorize the tables with joy and now 
the students were able to multiply 
and divide without any difficult 
h t t p s : / / w w w . y o u t u b e . c o m /
watch?v=ZHvRgvlNN0c
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Activity 7 (Playing) Concept : Types 
of Angles
Whenever i teach the mathematical 
concepts and to find the understanding 
level of the students. I conduct 
evaluation activity as a game.
 For evaluation about the topic types 
of angles I will ask the students to use 
their hands to represent the different 
types of angles which I says and also 
for some given angles. 
h t t p s : / / w w w . y o u t u b e . c o m /
watch?v=0chpLI7Jszw

Activity 8 (Playing) Concept : line, 
line-segment ,rays,perpendicular , 
parallel lines
For understanding the difference 
between line, line-segment and 
rays and also about parallel and 
perpendicular lines I introduce a 
game using had showing appropriate 
action for line, line- segment, rays 
and perpendicular and parallel 
lines. Thus I say the concept and 
the students were asked to show the 
appropriate action ,if the students 
do it wrong then he will be asked to 
left the game and the students who 
will do it correctly until the end of the 
game is called the winner and I give 
some gifts to all the students. 
h t t p s : / / w w w . y o u t u b e . c o m /
watch?v=ddjbE_1Ki6Y

Activity 9 (Playing) Concept : 
integers addition 
For evaluation about the integers 
addition by drawing a number line 
on the ground and I ask the students 

to add two integers and to find the 
solution and stand on the number 
line if they are correct their team 
got marks otherwise it will go to the 
opponent team thus the game and 
team spirit makes them to answer 
with speed and accuracy.
h t t p s : / / w w w . y o u t u b e . c o m /
watch?v=5m624KV4Tbo

Activity : 10 ( Math club Activities)
Concept: Magic square
• To enjoy and find some tricks in 

mathematics I introduce various 
tricks for finding magic square 
for odd numbers squares 

h t t p s : / / w w w . y o u t u b e . c o m /
watch?v=jeduPMypCE4
h t t p s : / / w w w . y o u t u b e . c o m /
watch?v=71JEKYugen4
h t t p s : / / w w w . y o u t u b e . c o m /
watch?v=oXEeoDnZqhg

Concept: Multiplication tricks vs 
algebra identites
• I also introduce the multiplication 

tricks with the help of algebra 
identites and the students were 
enjoy using them for faster 
multiplication and division.

h t t p s : / / w w w . y o u t u b e . c o m /
watch?v=ik6WYeBj-IY

Concept: Four basic skills
• I divide the students from 6 to 

8 th standard in three groups 
and conduct the quiz for them 
to test their speed accuracy on 
four basic skills in mathematics, 
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and the each correct answered 
students were given a special 
gift for encouragement and each 
participants were guided to the 
right way to solve the problems 
then they were asked to solve 
another similar problems and 
given some gifts.

h t t p s : / / w w w . y o u t u b e . c o m /
watch?v=ucQ2H8Oo33k

Concept: Multiples of 9 in hands
• I introduce the relationship 

between the multiples of 9 with 
our ten fingers this activity makes 
them enjoy the concept and one 
separate activity is conducted by 
the group of students about the 
wonders of the number 9.

h t t p s : / / w w w . y o u t u b e . c o m /
watch?v=Uggx6h4C-0M
h t t p s : / / w w w . y o u t u b e . c o m /
watch?v=lclMVtVeAvM

Concept: Constructions -Hexagon
• I also help the students to draw 

a hexagon using the concept 
given in the construction which 
makes them enjoy the beauty of 
mathematics.

h t t p s : / / w w w . y o u t u b e . c o m /
watch?v=VSJugpLHCRI

Concept: Checking divisibility by 7
• I introduce the tricks about how 

to check the divisibility by 7 and 
asks them to clarify whether it is 
working or not

h t t p s : / / w w w . y o u t u b e . c o m /
watch?v=YDGwWYZAplE

Activity 11 (discussion) 
Concept: Complementary and 
supplementary angles
I ask the students to participate in 
a debate and discuss the concepts 
of mathematics and clarify their 
doubts, thus it helps them to get clear 
knowledge in mathematics.
h t t p s : / / w w w . y o u t u b e . c o m /
watch?v=gt1RPEQ6ctY

Activity : 12 (Ict with maths) 
Concept: Your Birthday Magic 
square
• I created one birthday magic 

square using the great 
mathematicians of our India 
Mr Sreenivasa Ramunajam 
algorithm. This activity helps 
them construct their birthday 
magic square and enjoy the 
beauty of mathematics.

https://ggbm.at/VCpg77Pe

Concept: E content for teaching 
• I created and contributed many 

videos for NCERT as well as 
SCERT Tamilnadu and upload 
them in my youtube channel 
and broadcast the videos to the 
students with the help of projector 
in classroom whenever needed.

https://www.youtube.com/channel/
UCWGfP4ECJWPQP6QRnmWFY4A
• I created many geogebra applets 

in tamil and asks the students 
to realize the maths concepts 
well for example finding solution 
for equations is nothing but 

7th National Conference on Mathematics Education.indd   82 14-Mar-23   2:36:45 PM



Mathematics Conference   Proceedings  December 2019

83 

the intersection points of lines 
and share the links with all the 
schools nearby.

ht tps ://www.geogebra .org/u/
ganeshanbu

Concept: Learn with ICT
I also used the following softwares 
for teaching and evaluation purpose 
through ict

1. H5p
2. Geogebra
3. Hotpotatoes
4. Robocompass
5. Math worksheet generator
6. Maths mobile apps

Thus Imake the students engaged 
in various activities like singing , 
dancing, discussing, playing for 
Understanding the concepts 
• Conducting games for 

Understanding the concepts 
• Showing proper videos with help 

of ICT with projector
• Evaluation can be done with 

help of ICT tools

results and discussion

I realize and feel the attitude 
change among the students about 

doing mathematics for joy and 
understand the relation between the 
mathematical concepts in day to day 
life and eagerly participated in all the 
above activities. 

I share and discuss the output and 
shortcomings of the study with my 
colleagues and fellow mathematics 
teachers

conclusion and reFerences

Implementing these types of 
activities attracted the students and 
they eagerly participated in all the 
above activities. Thus happily share 
you and suggest if we teachers adopt 
and follow these types activities in 
our teaching learning activies in 
our classroom then we mathematics 
teachers will be loved by the 
students and also our mathematics 
will be a favourite subject to them. 
My friends were also following the 
same procedure in various schools 
the study clearly reflects the fruitful 
outcomes of the above said play 
and learn with mathematics is a 
successful method for teaching 
Mathematics.
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Identify the types of polynomials activity
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 Lcm activity using vendiagram

Graph activity to find the area of various shaped leaves
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Understanding the importance of scale in graph and find the 
distance between two places using rules in graph activity
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abstract
Himachal Pradesh has taken many initiatives to improve the quality education 
especially in the Govt. schools. The State Govt. has implemented PRERNA, PRERNA 
+, PRAYAS, PRAYAS +, PRAYAS ++ programs to enhance the learning level of 
students in Mathematics and Science subjects. But, SAMARTH program deals with 
the improvement of quality education in 14000 government elementary schools. It is a 
state-wide systemic transformation programme that seeks to reform the management 
and delivery of education across elementary government schools in Himachal. The 
main objective of the ‘Samarth’ program is to improve the learning level of students 
by the implementation of systematic interventions. The present study deals with 
‘Samarth’ program in Mathematics in Solan district of Himachal Pradesh. The study 
was conducted in the year 2016 -17 and 2017 – 18. All the seven educational blocks 
were included in the study. 5271 students of standard 8th were taken by random 
sampling method. The interventions were given from the State level to school level. 
The teachers were trained for imparting the quality education in ‘Mathematics’ 
through in-service training program. Then, the teachers were trained to formulate 
the question paper at the State level. The evaluation tool was prepared at the State 
level in the form of Summative Assessment I in half term and by the Himachal 
Pradesh Board of School Education, Dharamshala for Summative Assessment II in 
the end of the session. The four Formative Assessments I, II III & IV were taken 
at the school level on the suggested evaluation framework, oral and written, from 
the office of State Project Director, Shimla which is also uploaded in the website of 
the department to facilitate every teacher. It was found in the study that only 11% 
students have attained grade A followed by 13.8% in grade B, 19.4% in grade C, 
23.4 % in grade D and 32.4% in grade E. Arki educational block attained the top 
position with 34.3% students in grade A and B followed by 30.1% in educational 
block Kandaghat. Dharampur block was found in the lowest position. It was also 
revealed in the study that the performance of students of class 8th in grade A and B 
was increased from 12.7% in the year 2016 – 17 to 24.9% in 2017 – 18. The results 
were also compared with NAS to assess the validity of this program. 
Key Words: Samarth, Quality education, Summer Closing Schools, Winter 
Closing Schools

introduction

Himachal Pradesh has taken 
many initiatives to improve the 
quality education especially in the 

Govt. schools. The State Govt. has 
implemented PRERNA, PRERNA +, 
PRAYAS, PRAYAS +, PRAYAS ++ 
programs to enhance the learning 
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level of students in Mathematics and 
Science subjects. But, SAMARTH 
program deals with the improvement 
of quality education in 14000 
government elementary schools. It is 
a state-wide systemic transformation 
programme that seeks to reform the 
management and delivery of education 
across elementary government 
schools in Himachal. The main 
objective of the ‘Samarth’ program 
is to improve the learning level of 
students by the implementation of 
systematic interventions. The major 
focus of the programme is to improve 
the learning levels of the students 
to 8 per cent to 10 per cent in next 
two years. It has been divided into 
three phases – diagnostic, design and 
implementation. All the assessment is 
recorded on OMR-based quality tool 
which increased the accountability 
of the schools and school teachers 
to provide valid information to the 
authorities. It has played active role 
in reducing the burden on the State 
functionaries as all the information 
is covered in single OMR sheet. The 
student-level end-line assessment 
data under Continuous and 
Comprehensive Evaluation (CCE) is 
easily digitized which helps in tracking 
the students’ achievements year by 
year. The present study deals with 
‘Samarth’ program in Mathematics in 
Solan district of Himachal Pradesh.

Review of Related Studies
Vignoles, A.; Jerrim, J. and Cowan, 
R. (2015) conducted an evaluative 

study on mathematics mastery 
which is a whole-school approach 
for mathematics teaching to raise 
the attainment of all students belong 
to poor families. It was found in the 
year 1 that students achieved better 
in schools in which Mathematics 
Mastery program was implemented. 
It was proved a low-cost effective 
change for primary schools. Brown, 
G. T. L. and Hirschfeld, G. H. F. (2007) 
studied students’ conceptions of 
assessment and mathematics. It was 
found that students’ conceptions of 
assessment made them accountable 
and resulted in positively in their 
achievement. The students who used 
assessment to take responsibility for 
their learning by using assessment 
formatively attained increased 
mathematics outcomes. Leon, J.; 
Medina-Garrido and Nunez, J. L. 
(2015) conducted a study on teaching 
quality in Math class and found that 
teaching quality was the predictor 
of behavioural engagement. It was 
also associated with achievement of 
the students. Ngware, M. W.; Ciera, 
J. et. al. (2015) studied quality of 
teaching Mathematics and learning 
achievement gains: evidence from 
primary schools in Kenya. It was 
found that the students in low 
performing schools gained by 6% 
when Mathematics instruction 
involved high level cognitive task 
demands, with two third of all the 
lessons observed demonstrating the 
strands of Mathematics proficiency 
during instruction. This study 
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implies that quality of Mathematics 
instruction is more critical in 
improving learning gains among low 
performing students. Lowrie, T. and 
Jorgensen (2016) studied pre-service 
teachers’ Mathematics content 
knowledge and found that there was 
difference between those students 
who had studied advanced and 
standard Mathematics at school the 
three belief and attitude measures, 
despite distinct differences in their 
Mathematics content knowledge.
It is clear from the review of the 
related studies that no study has been 
conducted on ‘Samarth’ program in 
Himachal Pradesh. Therefore, there 
is need to study the evaluation of the 
students in Mathematics. 

Objectives of the Study
1. To study and compare the 

grade-wise assessment of 
students studying in all 
Govt. schools.

2. To study and compare block-
wise achievement of students of 
all schools in ‘A’ and ‘B’ grades.

3. To study and compare the 
grade-wise assessment of 
students of Summer Closing 
schools.

4. To study and compare block-
wise achievement of students of 
Summer Closing schools in ‘A’ 
and ‘B’ grades.

5. To study and compare grade-
wise assessment of students of 
Winter Closing schools.

6. To study and compare block-
wise achievement of students 
of Winter Closing schools in ‘A’ 
and ‘B’ grades.

Sampling: 5271 students are selected 
studying in the Govt. schools of 
district Solan of Himachal Pradesh. 
These schools are managed by 
the Department of Elementary 
Education, Himachal Pradesh Govt. 
in which NCERT syllabus has been 
implemented. 3711 students belong 
to Summer closing schools and 1560 
students are included from Winter 
closing schools. 

Delimitation of the Study
 The present study is delimited to
• The students studying in Govt. 

schools only.
• The schools of district Solan of 

Himachal Pradesh.
• The students of standard 8th 

only who passed out their exam 
of elementary school level.

• The study was conducted in the 
subject Mathematics only.

Definitions of Operational Terms 
Used in the Study
NCERT: National Council of 
Educational Research and Training 
(NCERT) is an autonomous 
organization established in the year 
1961 by the Central Govt. it is created 
to assist and advice the Central and 
State Govts. In order to frame policies 
and programmes for the improvement 
of quality education at school level. 

7th National Conference on Mathematics Education.indd   90 14-Mar-23   2:36:45 PM



Mathematics Conference   Proceedings  December 2019

91 

Winter Closing Schools: These 
schools remain closed in winter 
season. These schools are running 
in extreme winter season areas and 
snowy areas of Himachal Pradesh. 
The session starts in February month 
and closes in the month of December 
every year. The schools of 8 districts 
(Kinnaur, Solan, Shimla, Kangra, 
Kullu, Sirmour, Chamba and Mandi) 
belong to winter closing schools. 
Summer Closing Schools: These 
schools are running in summer season 
areas of Himachal Pradesh. The 
session starts in April and closed in 
March month. These schools remain 
closed in July month. The schools 
of 11 districts (Lahul & Spiti, Solan, 
Shimla, Kangra, Hamirpur, Bilaspur, 
Una, Kullu, Sirmour, Chamba and 
Mandi) belong to summer closing 
schools. 
Formative Assessment: The students 
were assessed formatively four times 
during the session. These are named 
as Fa-1, FA-2, FA-3 and FA-4. Each 
comprised of 20 marks written exam 
and 5 marks Oral assessment by 
the subject teacher in whole of the 
session. The suggestive question 
bank for the Oral assessment is also 
provided to all the districts by the 
State. The break-up of the syllabus 
was provided by the State Project 
Office (Samagra Shiksha Abhiyaan) 
to all the districts and also uploaded 
on the website for their future usage. 
Summative Assessment: The 
summative assessment exams are 
conducted two times in the year. 

Once after the end of FA- and FA-2 
and another after the end of FA-3 
& FA-4. Summative-1 exam is 
conducted as written examination 
from syllabus covered in FA-1 & FA-2 
for 35 marks and 15 marks project-
based assessment for each subject. 
The Summative-2 is conducted by the 
State Project Office (SSA) as written 
examination from the syllabus covered 
in FA-3 & FA-4 for 35 marks and 15 
marks project-based assessment for 
each subject. The question paper is 
prepared by the team of experts on 
the base of Learning Outcomes. 
Elementary School Level: It is 
concerned with the standard of 
the students in which they are 
studying. Elementary level includes 
the students of 1st standard to 8th 
standard of school education. 
Grades: The marks obtained by the 
students are graded into grades. The 
break-up of the grades is given as 
follows.
Grade A: 80 – 100; Grade B: 65 – 79; 
Grade C: 50 – 64; Grade D: 35 – 49 
and Grade E: 1 – 34.

materials and method

(i) Method Used: Descriptive 
method of research is used in 
the present study 

(ii) Duration of Study: February, 
2016 to March, 2018. 
Statistical Technique Used: 
Percentage technique is used to 
analyze the data.
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Analysis and Interpretation 
Interventions Given for Quality 
Enhancement in Mathematics: The 
interventions were given regarding 
the quality education before the 
assessment of the students. The 
learning outcome workshops were 
organized and material was delivered 
to the teachers in hard and soft. It is 
also uploaded on the website of the 
department. ‘Prayas’ and ‘Prayas 
+’ were organized in all districts 
to improve the quality education 
in Mathematics. The students 
developed the learning material with 
the help of their teachers to make the 
understanding of the basic concepts in 
easy way. These programmes helped 
the students in deep understanding 
of the basic concepts of mathematics 
and implementation of those concepts 
in their routine life. The fairs were 
organized at school, block and district 
level to give the students better 
exposure of Mathematics skills and 
to evaluate the deep understanding 
of students. The State Project Office, 
Shimla prepared sample papers 
for Formative Assessment 1 and 2 
along with Summative Assessment-1 
with the help of expert teachers and 
Pratham Educational Foundation. 
The question bank along with the 
learning outcomes have also been 
prepared and uploaded on the website 
of the Department of Elementary 
Education, Shimla to facilitate the 
teachers and students. The draft 
for each question along with the 
learning outcomes is also provided 
to the teachers and uploaded in the 

website. The Summative-2 question 
papers were also prepared as per this 
draft by the Himachal Pradesh Board 
of School Education – Dharamshala, 
Distt. Kangra. All the results are 
collected school – wise through Block 
Resource Co-Ordinator’s and DIET’s 
on OMR sheet which are uploaded 
in the portal ‘Samarth Assessment 
Dashboard’ and linked to the website 
of the department. These results with 
complete analysis are available for all 
stakeholders. 
It is found in the survey that 5271 
students of class VIII included in the 
Solan district and 62913 students are 
taken in the sample from all of the 
State of Himachal Pradesh. It is clear 
from the Table 1 and Fig. I that the 
students of district Solan is slightly 
lagging behind the State (H. P.) in 
‘A’, ‘B’ and ‘C’ grades while district 
Solan is found above the State in ‘D’ 
and ‘E’ grades. But this difference is 
negligible. It is also found in the study 
that district Solan (12.7% in 2016-17 
and 24.9% in 2017-18) has attained 
7th rank in H. P. (34.5% in 2016-17 
and 26.1% in 2017-18) in respect of 
students’ achievement in ‘A’ and ‘B’ 
grades in Mathematics. 
It means that one third of the students 
have passed their exam in ‘E’ grade, 
i.e., got the marks between 1 – 34 and 
one fourth of the students promoted 
to next class in ‘D’ grade, i.e., got 
marks between 35 – 49 out of 100. 
Table 2 is concerned with the block-
wise assessment of students passed 
their 8th class in ‘A’ and ‘B’ grades 
in all schools. It is interpreted from 
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the Table 2 and Fig. II that Arki 
block attained the top position in the 
district in 2016-17 and 2017-18 while 
Dharampur block was found in lowest 
position with 8.6% in 2017-18. Only 
8.6% students were found in ‘A’ and ‘B’ 
grades in Ramshehar block in session 
2016-17. It is also observed that the 
students have shown noteworthy 
improved performance in the session 
2017-18 in all the educational blocks 
except Dharampur block. 
It is found in the survey that 3711 
students of 8th class included in the 
Solan district and 42800 students are 
taken in the sample from all of the 
State, Himachal Pradesh. It is clear 
from the Table 3 and Fig. III that the 

students of district Solan is slightly 
lagging behind the State in ‘A’, ‘B’ and 
‘C’ grades while district Solan is found 
above the State in ‘D’ and ‘E’ grades. 
But this difference is noteworthy in 
grade ‘E’. There is difference of 10.3% 
in this grade. It is also found in the 
study that district Solan (14.8% in 
2016-17 and 26.8% in 2017-18) has 
attained 7th rank in the State in 
respect of students’ achievement in 
‘A’ and ‘B’ grades in Mathematics in 
Summer Closing schools. 
It means that about one third of the 
students have passed their exam in 
‘E’ grade, i.e., got the marks between 
1 – 34 and about one fourth of the 
students promoted to next class in ‘D’ 

Table 1: Grade-Wise Assessment of Students Studying in All Schools

Grade A B C D E
Solan 11% 13.8% 19.4% 23.4% 32.4%
H. P. 11.9% 14.1% 20.2% 22.5% 31.2%
Source: Samarth Assessment Dashboard (District & State Level)
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grade, i.e., got marks between 35 – 49 
out of 100. 
Table 4 is concerned with the block-
wise assessment of students passed 
their 8th class in ‘A’ and ‘B’ grades 
in Summer Closing schools. It is 
interpreted from the Table 4 and Fig. 
IV that Arki block attained the top 
position in the district in 2016-17 
and 2017-18 while Dharampur block 
was found in lowest position with 7.7 
per cent in 2017-18. Only 9.8 per cent 
students were found in ‘A’ and ‘B’ 
grades in Ramshehar block in session 
2016-17. It is also observed that the 
students have shown noteworthy 
improved performance in the session 

2017-18 in all the educational blocks 
except Dharampur block.
It is found in the survey that 1560 
students of 8th class included in the 
Solan district and 20033 students 
are taken in the sample from all of 
the State in Winter Closing schools. 
It is clear from the Table 5 and Fig. V 
that the students of district Solan is 
leading the State in ‘A’ and ‘B’ grades 
while lagging behind the State in ‘C’, 
‘D’ and ‘E’ grades which indicates 
very positive performance. But this 
difference is noteworthy in grade ‘E’. 
There is difference of 8.2 per cent 
in this grade. It is also found in the 
study that district Solan (8.7% in 

Table 2: Block-Wise Achievement of Students of All Schools in ‘A’ and ‘B’ Grades:

Year Arki Kuthar Nalagarh Dhundan Kandaghat Ramshehar Dharampur
2016
-17

21.0% 12.8% 14.5% 16.8% 10.3% 9.8% 10.2%

2017-
18

34.3% 24.6% 29.2% 26.0% 30.1% 23.5% 8.6%

Source: Samarth Assessment Dashboard (District & State Level)
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2016-17 and 20.4% in 2017-18) has 
attained 4th rank in H. P.(9.66% in 
2016-17 and 19.35% in 2017-18) in 
respect of students’ achievement in 
‘A’ and ‘B’ grades in Mathematics in 
Winter Closing schools. 
It means that one third of the students 
have passed their exam in ‘E’ grade, 
i.e., got the marks between 1 – 34 and 
one fourth of the students promoted 
to next class in ‘D’ grade, i.e., got 
marks between 35 – 49 out of 100.
Table 6 is concerned with the block-
wise assessment of students passed 
their 8th class in ‘A’ and ‘B’ grades 
in Winter Closing schools. It is 

Table 3: Grade-Wise Assessment of Students Studying in Summer 
Closing Schools

Grade A B C D E
Solan 12% 14.8% 20.4% 23.1% 29.7%
H. P. 18.5% 16.7% 22.7% 22.8% 19.4%
Source: Samarth Assessment Dashboard (District & State Level)

interpreted from the Table 6 and Fig. 
VI that Arki block attained the top 
position (18.4% in 2016-17 and 50% 
in 2017-18) in the district in 2016-
17 and 2017-18 while Dharampur 
block was found in lowest position 
with 8.8% in 2017-18. Only 6.5% 
students were found in ‘A’ and ‘B’ 
grades in Kuthar block in session 
2016-17. It is also observed that the 
students have shown noteworthy 
improved performance in the session 
2017-18 in all the educational blocks 
except Dharampur block. Maximum 
improvement in the percentage of 
students’ achievements in ‘A’ and 
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‘B’ grades was observed in Arki 
educational block in Winter Closing 
schools. 

conclusion

It is concluded that from the 
assessment data that the 
performance of the students in 
upper grades is enhanced in 2017-
18 in comparison to the year 2016-
17. It means that the State Govt. is 
successful in implementation of its 

programmes for quality improvement 
in Mathematics in all over the 
State. Number of students who got 
the marks between 65 – 100 are 
increased. The educational block Arki 
has shown wonderful performance in 
the district Solan as far as number 
of students have successfully passed 
their 8th standard exams in ‘A’ and 
‘B’ grades in Summer and Winter 
closing schools. But, the performance 
of the educational block Dharampur 

Table 4: Block-Wise Assessment ‘A’ and ‘B’ Grades of Students of Summer 
Closing Schools:

Year Arki Kuthar Nalagarh Dhundan Ramshehar Dharampur
2016-17 21.3% 17.8% 14.5% 18.2% 9.8% 17.9%
2017-18 33.1% 31.7% 29.2% 24.0% 23.5% 7.7%
Source: Samarth Assessment Dashboard (District & State Level)
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is a great concern for the district 
educational authorities. Both the 
Summer and Winter closing schools 
have performed poorly in this block. 
The DIET – Solan should train 
the teachers regarding Learning 
Outcomes, quality initiatives taken, 
learning material and modern 
teaching techniques so that their 
performance may be enhanced in 
future. This initiative of the State 

Govt. along with the Pratham 
Educational Foundation should not 
be stopped here. The learning gaps 
may be identified and there is need to 
work on those learning gaps to take 
the educational standard of the Govt. 
schools to new heights. The State 
should facilitate and encourage the 
best performing schools so that other 
schools may be motivated to perform 
better in the coming time. Mushtaq, 

Table 5: Grade-Wise Assessment of Students Studying in Winter 
Closing Schools:

Grade A B C D E

Solan 8.8% 11.7% 17.0% 23.8% 38.7%

H. P. 2.3% 7.4% 17.5% 26.0% 46.9%

Source: Samarth Assessment Dashboard (District & State Level)
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Source: Samarth Assessment Dashboard (District & State Level)

F. (2013) also emphasized on good 
teaching methodology in Mathematics 
to get better results from the students 
at school level. 
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