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About the Program
M.S¢. Mathematics Education

Program Objectives

The M.Sc. (Mathematics) is an interdisciplinary program that would prepare students to be
competent in various facets of mathematics education, including the nature of mathematics and
associated disciplinary values, curriculum development, pedagogy, instructional resources
(both hands-on and technology aided), Gen AI, and policy perspectives in an inclusive
educational framework. The course will develop essential skill-set and competencies to address
the issues in the field of mathematics education, and education at large, and to further explore
innovations in mathematics education from multiple perspectives. The program aims to prepare
mathematics educators who could address the current educational needs, and can contribute as
future ready problem solvers, creative thinkers, and pedagogy innovators.

Program Learning Outcomes (PLO)

Develop greater depth and breadth in mathematical domains most directly related to
school and undergraduate mathematics;

Understand mathematics education as an academic and research field learning about
multiple facets of the field,

Develop pedagogical competencies for inclusive classroom practices;

Acquire skills to effectively use technology for enhancement of learning;

Develop an understanding of curriculum frameworks writing meaningful course
content;

Develop creative learning resources using ‘Hands-on’ and ‘Minds-on’ approach;
Apply design thinking protocols in preparing learning-teaching resources;

Develop skills to analyse educational data and infer data driven informed decisions;
Develop computational skills for need based solutions to educational challenges;
Experience internship programs in schools and educational setting for real time
learning;

Develop an understanding of multi-disciplinary and inter-disciplinary approaches to
mathematics learning;

Develop an understanding of game design that can be used for learning mathematics.
Develop an understanding of various research paradigms to conduct impactful
educational research;

Develop skills to disseminate learning to various stakeholders and to contribute
meaningfully in educational and allied field.

The program course structure has a fine balance of foundation courses, elective courses and
skill based courses. The course design is field intensive and provides opportunities for hand-on
experiences through internships, projects, practical/practicum and research.
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15t Year of PG Curricular Structure for Two-Year PG Programme

3+2
Semester I
Discipline Specific Core (DSC) Courses
Paper | Interactive Learning Lecture | Tutorial | Practical | Credits
No. Modules (Paper Title)
1.1 Calculus and Ordinary 03 00 01 04
DSC 1 [Differential Equations
.2 Foundations of Education: | 03 01 00 04
DSC 2 |[Philosophical,
Psychological and Social
[Threads
IL.3 Mathematics Education: 03 01 00 04
DSC 3  [Perspectives and Emerging
rends
Discipline Specific Elective (DSE) & General Elective (GE) Courses
Paper Interactive Learning Lecture | Tutorial | Practical | Credits
No. Modules (Paper Title)
.4.1 Innovation in 02 00 02 04
[Education
I.4.2 Contemporary Issues | 03 01 00 04
DSE in Education
(1.4.1-  [1.4.3 Mathematics for All: | 03 00 01 04
I.4.4)  [Inclusive Learning Spaces
I.4.4 Educational 03 01 00 04
Leadership and
Management
I.5.1 Foundations of
.S Research Methodology 03 01 00 04
GE I.5.2 Human Cognition
and Learning
Skill Based Course (SBC)
Paper Interactive Learning Lecture| Tutorial | Practical | Credits
INo. Modules (Paper Title)
IL.6
SBC (1) [1.6.1 Foundational
(any one) [Literacy & Numeracy
It will be [[.6.2 Classroom
a School Management 01 00 01 02
Pre- [.6.3 Hands-on
Immersi [Mathematics Learning
on [Resources
[Program
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Dissertation/Academic Project/Entrepreneurship: Nil
Total Credits in Semester I: 22

Note
e The student will study:
e All Discipline Specific Core courses;

e Any two Discipline Specific Electives (DSE) from (1.4.1 to 1.4.4);
or
One DSE from (I.4.1 to 1.4.4) and One GE from (1.5.1-1.5.2);

The student can take one Skill Based Course (SBC (1)) out of the three given|
options (1.6.1-1.6.3).
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Discipline Specific Core (DSC): 04 Credits

DSC 1 (I.1) Calculus and Ordinary Differential Equations
Discipline Specific Core

1. Credit Distribution of the course

Course title | Credits | Credit distribution of the course | Eligibility | Pre-requisite of
& Code : i criteria the course
Lecture |Tutorial |Practical/ .
Practice ()
DSC1 (I.1)
Calculus and 4 3 0 1 Undergrad | Mathematics
Ordinary uate in Class XII
Differential
Equations
2. Learning Objectives

The paper builds up on the topics, namely limits and continuity, differentiation and integration,
and based on these concepts, they will develop ordinary differential equations models. The
methodology involves first analyzing and understanding the real-life problems, solving them,
and then analyzing the solution. Students will use MATHEMATICA software for the purpose
of simulation.

3. Learning Outcomes

After completing this course, students should be able to:
o explain the fundamental concepts of calculus and ordinary differential equations (ODEs);
o use MATHEMATICA software to solve problems and applications of calculus and
ordinary differential equations;
o formulate real-life problems based on concepts of Calculus and ordinary differential
equations.

4. Syllabus

Unit I: Understanding of the ideas of limits and continuity graphically, calculating limits at
infinity, indeterminate forms, special limits involving exponential and logarithmic functions,
and asymptotes; algebraic manipulation, graphing of quadric surfaces; Comparing the graphs
of a function, its first derivative and its second derivative, sketching curves, solving
optimization problems, differentiation, concavity, how derivatives and its effect on the shape
of the graph. [12 hours]
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Unit II: Integration as a limit of a sum, volume of a 3D shape. Finite volume but infinite surface
area, parametric equations of curves, arc length, and surface area. Understanding the ideas of
sequences and infinite series, including Taylor approximations. [9 hours]

Unit III: First order differential equations - Variable separable, homogeneous, linear, exact
differential equation - Integrating factors. Application of first-order differential equation to
draining a tank, harvesting renewable natural resources, indoor temperature oscillation, etc.

[12
hours]

Unit IV: General solutions of second-order differential equation - Homogeneous and non-
homogeneous differential equations with constant coefficients - Method of variation of
parameters - Method of undetermined coefficients. System of linear differential equations
applied to mechanical systems, electrical networks, and solutions of a linear system.

[12
hours]

5. Practical Details — The following explorations would be carried out on Mathematica
software: [30 hours]

* Plotting of slope fields and solution curves of first-order and second-order differential
Equations.

* Graphical analysis of the solution of Population model, Pollution Model, Acceleration
Velocity Models.

e Graphical illustration of limits of the functions.
e Plotting of the graphs of the functions and their derivatives.

e Create a project using fundamental knowledge and principles that help to provide a
hands-on experience.

6. Essential Readings

e Thomas G. B. & Finney, R.L. (1998). Calculus and Analytic Geometry, Addison-
Wesley.

e Thomas G.B., Weir M.D., Hass J. & Hell C. (2014). Calculus, 13t Edition, Pearson.

e Edwards C.H. & Penny D.E. (2005). Differential equations and boundary value
problems: Computing and modeling, Pearson Education (Singapore).

7. Suggestive Readings

o Cohen, D; Henle, J. M. and Cohen, W. D. (2005) Calculus: The Language of Change,
Jones and Bartlett Publishers, Inc.

e Callahan, J.; Cox, D and Hoffman, K. (1995) Calculus in Context: The Five College
Calculus Course, W.H. Freeman & Co. Ltd.

e Krantz, S.G (2015) How to Teach Mathematics, American Mathematical Society.
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DSC 2 (1.2) Foundations of Education: Philosophical, Psychological and
Social Threads

Discipline Specific Core

1. Credit Distribution of the course

Course title & | Credits Credit distribution of the Eligibility |Pre-requisite of
Code course criteria the course
Lecture | Tutorial |Practical/ G any)
DSC 2 (1.2)
Practice
Foundations 4 3 1 0 Undergrad | No specific
of Education: uate requirement
Philosophical,
Psychological
and Social
Threads

2. Learning Objectives

The course explores the foundations of education at the intersection of philosophical,
psychological, and social dimension, presenting a comprehensive overview of theoretical
underpinnings. It examines major philosophical perspectives, including Indian and Western
thinkers, and their influence on educational discourse. Students will analyze key psychological
theories of learning and learners. The course acquaints learners with key concepts and theories
of sociology of education, addressing issues of inclusion, diversity and the role of education in
shaping the education landscape. It prepares learners to critically evaluates the impact of social
institutions, policies, and governance on education systems with a special emphasis is National
Education Policy (NEP) 2020.

3. Learning Outcomes

o Explain and interlink major philosophical and sociological foundations of education;
e Analyze key concepts in psychology and their relevance in education;

o Examine contemporary educational challenges specific to Indian and global context;
e Develop an informed perspective on inclusive, sustainable and future education.

4. Syllabus

Unit I Philosophical Foundations of Education - Epistemological bases and their
interpretation in Philosophy of Education: Ways of philosophical inquiry, knowledge as
meaning making, knowledge as many ‘arts’, Traditional philosophical debates and synergies in
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education w.r.t. Indian and Western educational thinkers (Western.: Socrates, Plato, Aristotle,
Rousseau, Froebel, Pestalozzi and Dewey; Indian: Indian knowledge system, Gandhi, Tagore,
Krishnamurthy, Aurobindo) [12 hours]

Unit II Sociological Foundations of Education - Relation between society, education and
social change; sociology of education; education as a social institution. Classical and
contemporary social theories in education (Indian and Western Perspectives: Durkheim’s
theory of Structure Functionalism; Paulo Freire's Pedagogy of the Oppressed; Scholarship of
Govind Sadashiv Ghurye: Blending of Sociology and Indology; Mysore Narasimhachar
Srinivas’s idea of Westernization and Sanskritization) [12 hours]

Unit IIT Psychological Foundations of Education - Psychology of human development:
Concepts and principles of development; key aspects of child development (physical, cognitive
and psycho-social), individual differences, Psychology and education: Relation between
education and psychology, psychology of education as an interdisciplinary approach, scope and
major research trends. [12 hours]

Unit IV Emerging Trends in Education - Education for sustainability and global citizenship,
education as a means of competitive economy vs education for peace, education in the digital
era, National Education Policy 2020: Vision and implementation challenges. [9 hours]

5. Tutorial Details

1. Create an intersectional diagrammatic representation linking philosophical,
psychological, and social theories in shaping the modern educational policies with
special reference to NEP 2020.

2. Create a digital timeline showing the evolution of educational thought, highlighting
key thinkers, ideas, and their relevance today. (choose either Indian or western thinkers).
3. Write a reflective journal highlighting the role of your family, community & peer
group influencing your educational choices. (Max word limit up to 2000 words).

6. Essential Readings
e Dewey J. (1916). Democracy and Education. Macmillan.
e Noddings N. (2013). Philosophy of Education. Westview Press.
° Krishnamurti J. (1953). Education and the Significance of Life. Harper & Row.
e Bourdieu P. & Passeron, J. (1977). Reproduction in Education, Society and Culture.
Sage.
e Apple M.W. (2004). Ideology and Curriculum. Routledge.

7. Suggestive Readings
e Vygotsky L.S. (1978). Mind in Society: The Development of Higher Psychological
Processes. Harvard University Press.

o Piaget J. (1952). The Origins of Intelligence in Children. International Universities
Press.
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e Ministry of Education, National Education Policy-2020, Government of India.
https://www.education.gov.in/sites/upload_files/mhrd/files/NEP_Final_English_0.pdf

e Jason C.R. (2015) Foundations of Education: A Social, Political, and Philosophical
Approach. Canadian Scholars’ Press.

e Winston CT (ed.) (2023). Philosophical foundations of education. New York:
Bloomsbury Academic.
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DSC 3 (I.3) Mathematics Education: Perspectives and Emerging Trends
Discipline Specific Core

1. Credit Distribution of the Course

Course title [ Credits | Credit distribution of the course | Eligibility | Pre-requisite of
& Code ;i - criteria the course
Lecture |Tutorial Practfcal/ (if any)

DSC 3 (I3) Practice
Mathematics 4 3 1 0 Undergrad | Mathematics in
Education: uate class XII
Perspectives
and
Emerging
Trends

2. Learning Objectives

The course examines the philosophical, historical, and socio-cultural perspectives of
mathematics education. The course presents mathematics education as an academic and
research field. It allows learners to explore the pertinent gaps between disciplinary nature of
mathematics and teaching of mathematics. Learners will engage with emerging trends in
mathematics education and its integration with NEP 2020.

3. Learning Outcomes

e to understand the foundations of nature of Mathematics;

° to understand the philosophical, historical and sociological facets of mathematics
education;

e to explain the constructs of language of mathematics;

® to critically examine the emerging trends in school math education w.r.t NEP 2020.

4. Syllabus

Unit I Nature, Philosophy and Foundation of Mathematics - Nature of mathematics and
mathematical ideas, philosophy of mathematics and mathematics education, mathematics
education in social and cultural context, mathematics as an intellectual property vs mathematics
as a humanistic discipline. [12 hours]

Unit IT History of Mathematics - History of Mathematics in and for the curriculum,

mathematics as an intellectual property vs mathematics as a humanistic discipline, mathematics
in popular culture. [9 hours]

10
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Unit III Language of Mathematics - Mathematics and symbolization, language of
mathematics and language in mathematics, knowing in mathematics. [9 hours]

Unit IV Emerging trends in School Mathematics - Issues of equality and excellence in school
mathematics, Gender stereotypes in Mathematics, Mathematics for future vs Mathematics for
appreciation, principles and Standards for school Mathematics, Mathematics literacy and
Mathematics for all. [15 hours]

5. Tutorial Details
1. Book review (any one)
e A Mathematician’s Apology by G.H. Hardy The Mathematical Experience by Philip
J.
e Davis & Reuben Hersh, Cambridge University Press (2004).
e Does God Play Dice? by Ian Stewart, Blackwell Publishing (1989).
e The Man Who Knew Infinity by Robert Kanigel, Little Brown Book Group (1992).
2. Open house discussion on contemporary issues in school mathematics
3. History of mathematics time line (specific time period)

6. Essential Readings
e Boaler J. (2015). Mathematical Mindsets: Unleashing Students' Potential through
Creative Math, Inspiring Messages, and Innovative Teaching. Jossey-Bass.
e Eves H. (1990). An Introduction to the History of Mathematics, Third Edition, Cengage
Learning. .

e The Foundations of Mathematics by Ian Stewart and David Tall, Oxford University
Press (1977).

7. Suggestive Readings

o Devlin K. (1997). Mathematics: The Science of Patterns, Scientific American Library.

e NCERT, National Curriculum Framework 2005. https://ncert.nic.in/pdf/focus-
group/math.pdf

e NCERT, NCF-SE-2023. https:/ncert.nic.in/pdf/NCFSE-2023-August 2023 .pdf

e The Calculus Gallery, Masterpieces from Newton to Lebesgue by William Dunham
(Princeton University Press) (2008).

o Emest P. (1991). The Philosophy of Mathematics Education. Falmer Press.
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Discipline Specific Electives (DSE): 04 Credits

DSE (I.4.1) Innovations in Education
Discipline Specific Elective

1. Credit Distribution of the Course

Course title & Code Cred| Creditdistribution of the | Eligibility | Pre-requisite
its course criteria of the course
DEE @ LD Lecture | Tutorial | Practical/ (ifany)
Practice
Innovations in Education | 4 2 0 2 Undergr -

aduate

2. Learning Objectives

Innovation in Education is important to solve many contemporary challenges faced by the
country today. The course aims to develop an insight into the process of developing innovative
ideas; how to deconstruct standardized procedures and think more open, creative and out of box
ideas to target realistic problems of education.

3. Learning Qutcomes
o able to conceptualize the idea of innovation;
o able to identify factors responsible for innovation;
o able to understand the need and scope of innovation in educational practices.

4. Syllabus

Unit I Understanding concept of Innovation - Conceptualizing innovation in in terms of:
Learning; Teaching; Society; Industry. [7 hours]

Unit II: Essentials of Innovation: Innovation as an idea, product or process; innovation and
need of society; innovation and technology. [7 hours]

Unit III: Creating an environment for Innovation - Factors responsible for innovation; Need
identification and working for innovation; support system to promote innovation; Implementing

changes for promoting innovation; innovation by practice. [9 hours]

Unit IV: Innovations in Education: Educational needs, curriculum and practices, hands on -
minds on. [7 hours]

12
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5. Illustrative Practical Details [60 hours]

To exploring and applying “4Cs” essentials of Innovation that make up Learning and
Innovation Skill to field of education.

To study the distinction between the terms: Innovation, Reforms and Changes with
examples.

To identify four types of innovations in terms of education and developing sample
modules

To explore linkage of education to entrepreneurship with workable modules

To explore role of internet in fostering innovation in education

To prepare modules of innovative teaching practices to enhance learning

To explore innovations in educational sectors

To explore factors responsible for making innovations in education sector a success.
To learn to fostering a culture of innovation in educational institutes

To study support system to promote innovation in educational institutions.

To study aspects to design an innovative classroom

To study life story of innovators.

To explore innovative methods of teaching mathematical concepts in Vedic maths.

6. Essential Readings

Scott D. & Mota R. (2014). Education for Innovation and Independent Learning,
Elsevier.

Wagner T. (2012). Creating Innovators: The Making of Young People Who Will Change
the World, Schuster.

7. Suggestive Readings

Casas, Whitaker,. & Zoul. (Ed.).(2019). 10 Perspectives on Innovation in Education
(Routledge Great Educators Series (VoL.I). Routlegde.

Plucker J.A. (2021). Creativity and Innovation: Theory, Research, and Practice
Prufrock Press.
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DSE (I.4.2) Contemporary Issues in Education
Discipline Specific Elective

1. Credit Distribution of the Course

Course title & Code Cred| Credit distribution of the | Eligibility | Pre-requisite
its course criteria of the course
DSE (14.2) Lecture | Tutorial | Practical/ (if any)
Practice
Contemporary Issues in 4 3 1 0 Undergr -
Education aduate

2. Learning Objectives

The course aims to engage learners in exploring the evolving landscape of education,
particularly focusing on the contemporary trends and the impact of socio-political/technological
developments.

3. Learning Outcomes

o Explore and critically analyse current trends, issues, and challenges in education.

o Examine the impact of socio-political, economic, and technological changes on
education.

e Develop an understanding of policies and reforms shaping modern Indian education.

o Foster reflective thinking and research on contemporary educational issues.

4. Syllabus

Unit I Education in the 21st century - Concept of Contemporary Education: Meaning, Scope,
and Significance; Global perspective of Education: Role international bodies in educational
development: (UNDP, WHO, UNICEF, UNESCO, World Bank) with reference to India;
Sustainable Development Goals (SDGs) and Education. [12 hours]

Unit II Educational challenges from a socio-cultural perspective - Equity, Access, and
Inclusion: Education for Marginalized Groups; Gender and Education: Issues of Gender
Disparity, Feminist Pedagogy; Multiculturalism and Diversity in Education; Value Education
and Ethics in Contemporary Society. [12 hours]

Unit IIT Policy Reforms and Practices - National Education Policy (NEP) 2020 and its

Implementation; Curriculum Reforms and Pedagogical Innovations; Education for Skill
Development and Employability; Political Influence on Educational Policies. [9 hours]
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