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MESSAGE BY PRINCIPAL SECRETARY

It brings me a great joy to invite all the teachers of CBSE-affiliated government schools to
this valuable resource book of structured lesson plans. Inspired by the vision of our honorable
Chief Minister, we are committed to supporting the teachers in shaping a bright future for all the
children in Andhra Pradesh. We envision our children transforming into global citizens, excelling in
academics and being ready for the world of work. In order to aid the teachers in this pivotal task of
preparing the students to emerge as global citizens, the School Education Department is
committed to making available the best resources and training. This lesson plans resource book is a
transformational step in that direction. Utilized appropriately, this resource books will transform the
teaching-learning process and experience in the classroom and lead to deeply engaging the students.

I hope you make the best use of this resource, which has been put together by our own teachers trained

by experts from Azim Premji University and facilitated by the Center for Research in Schemes and
Policies (CRISP). They have taken into consideration the teaching-learning needs of all types of
learners and created lesson plans that are rich in activities, examples, and assessments. They have
followed the CBSE Learning Framework and NCERT Learning Outcomes for Secondary Stage, along
with principles from the National Curriculum Framework: School Education 2023.

At the crucial juncture of secondary school, our children need spirited teachers like you to
prepare them for the changing and dynamic world. You bear the power and responsibility to shape their
minds and hearts and guide them to step out into the world and contribute to our state's growth and
country's economy.

Your dedication and efforts in implementing these structured pedagogical approaches will not
only enhance the learning experience of our students but also equip them with the necessary skills and
knowledge to thrive in an ever-evolving global landscape. Together, let us embark on this journey of
educational excellence and empower our students to become the leaders of tomorrow.

With great hope and appreciation,
Shri Praveen Prakash, IAS

Principal Secretary, Department of School Education
Government of Andhra Pradesh



MESSAGE BY COMMISSIONER

The United Nations Sustainable Development Goal 4 (SDG 4) underscores the pivotal role of
education in unleashing human potential and fostering self-respect. As the Commissioner of School
Education, I am privileged to champion a vision that empowers the children of Andhra Pradesh with
boundless possibilities and opportunities. Through pioneering reforms in education, encompassing
cutting-edge infrastructure, ongoing professional development for educators and administrators,
innovative digital initiatives, and an unwavering commitment to providing top-tier educational
resources, our state stands as a beacon of educational transformation.

Government of Andhra Pradesh is committed to implement best initiatives to enhance rthe
quality of education in the State. Obtaining CBSE affiliation to 1000 schools is one of such key
initiatives. This lesson plan resource book developed for the use of teachers working in CBSE schools
represents yet another milestone in our journey. Recognizing teachers as the cornerstone of our
education system, we have entrusted them to craft these lesson plans for your benefit. After undergoing
rigorous training in pedagogy, subject matter, learning outcomes and competencies, our educators
have infused these lesson plans with their profound knowledge of the subject, and understanding of our
students and their diverse contexts. It is a labor of love and thought, an amalgamation of explorations
and experiments, presented for you to embrace and utilize effectively.

These lesson plans are created with the aim of providing a rich repository of ideas to enhance
classroom engagement and productivity, and provide yet another innovative resource that teachers can
employ. Feel free to adapt and supplement these plans as you see fit. The teacher reflections section
serves as a tool for self-assessment and improvement, allowing you to augment your lessons and
address any gaps you may identify.

I am optimistic about our state's trajectory towards competency-based teaching, with a focus
on measurable learning outcomes that can be continually evaluated and enhanced. The decision to
affiliate 1000 schools with CBSE and implement a curriculum aligned with national standards is indeed
a significant stride in the right direction. Together, let us embrace this transformative journey towards
educational excellence and empower our students to thrive in an ever-evolving world.

I congratulate everyone who worked towards bringing this excellent resource book for the
teachers. I thank Center for Research in Schemes and Policies (CRISP) for the innovative ideas they
presented to the Government, including development of structured lesson plans. The support of SPD
Samagra Shiksha, continuous facilitation by CRISP, expert technical advice of Azim Premji
University faculty, hard work of our teachers, CBSE team in Commissionerate office and SCERT
made it possible to bring out this resource book in time for the 2024-25 academic year.

With sincere optimism and appreciation,
Shri S Suresh Kumar, IAS
Commissioner,

Department of School Education,
Government of Andhra Pradesh



MESSAGE BY THE STATE PROJECT
DIRECTOR

The National Education Policy 2020 highlights that the purpose of education is to develop good human
beings capable of rational thought and action, possessing compassion and empathy, courage and
resilience, scientific temper and creative imagination, with sound ethical moorings and values. It aims
at producing engaged, productive, and contributing citizens for building an equitable, inclusive, and
plural society as envisaged by our Constitution. To realize the NEP's vision, it is essential for
educators to align with this goal and transition from curriculum-centric to competency-driven teaching
methods.

The State's commitment to this shared vision is visible in the Strengthening Andhra's Learning
Transformation (SALT) Project, where one of the pivotal focus areas is the professional development
of teachers. This entails utilizing insights from self-assessments, academic performance data from
school-based evaluations, and classroom observations to enhance pedagogical skills. With continuous
support from the education department, teachers will refine their pedagogical approaches, ensuring
effective delivery of lessons.

In the same vein, I am delighted to introduce this Lesson Plan resource book for our CBSE-affiliated
schools, crafted by experts from both within our state and across the nation. These lesson plans signify
a shift away from rote memorization and content accumulation towards a structured approach aimed at
fostering values, dispositions, and competencies in students. Rooted in the vision of the NEP and
operationalized by the National Curriculum Framework: School Education 2023, each plan
corresponds to a 40-minute class targeting specific learning outcomes from NCERT's Secondary
Stage. These outcomes collectively contribute to observable learning achievements and the
development of competencies over time. Moreover, this resource book empowers teachers to tailor
their content and assessments dynamically by monitoring and addressing students' learning needs
continuously.

I hope the teachers will find these resources valuable and helpful in transforming classroom
transactions. Together I hope we will reshape the educational landscape of Andhra Pradesh in the years
ahead. Best wishes for your endeavors!

Shri B Srinivasa Rao, IAS
State Project Director, Samagra Shiksha
Government of Andhra Pradesh



MESSAGE BY JOINT DIRECTOR, CBSE

In a landmark decision, the Government of Andhra Pradesh affiliated 1000 Government schools with
the Central Board of Secondary Education (CBSE). This transition marks a significant milestone in our
efforts to provide standardized and high-quality education to our students. The CBSE curriculum is
widely recognized for its comprehensive and contemporary approach to learning, offering students a
competitive edge on a national scale. The Board emphasizes holistic development of learners by
providing a stress-free learning environment that will develop competent, confident and enterprising
citizens who will promote harmony and peace. It is committed to providing quality education to
promote intellectual, social and cultural vivacity among its learners.

By aligning our schools with CBSE, we aim to ensure our students are well-prepared to compete on a
national level and excel in today's dynamic world. In order to achieve this, our utmost efforts have
gone into developing these structured lesson plans incorporating NCERT's Secondary Stage Learning
Outcomes, the National Curricular Framework: School Education 2023, and CBSE Learning
Framework document developed by Azim Premji University. 'Structured Pedagogy' is a scientific,
evidence-based, learner-centric approach for teaching that equips every teacher with clearly defined
objectives, proven methods, well-structured tools, and practical training. After many rounds of
rigorous training, expert teachers from our CBSE schools integrated the conceptual and practical
aspects of their subjects and condensed them into these easy-to-use lesson plans.

We thank the Center for Research in Schemes and Policies (CRISP) and Azim Premji University for
their innovative ideas and tireless support.

I encourage each of you to fully utilize these plans and personalize them to fit your teaching style. May
this invaluable resource serve as a valuable tool as you guide Grade 10 students through this critical
stage of their education. Your dedication as teachers brings us immense joy and pride, as we entrust the
future of our state's children to your capable hands. Wishing you all the best!

Mr Krishna Reddy

Joint Director, CBSE
Department of School Education
Government of Andhra Pradesh



MESSAGE BY CENTRE FOR RESEARCH IN
SCHEMES AND POLICIES (CRISP)

Shri. R. Subrahmanyam Ms. K. Sandhya Rani Mrs. P. Usha Kumari
LA.S.(Retd), Secratary of CRISP IPoS.(Retd), Founding member of CRISP 1.A.S.(Retd), State Lead of AP
Team CRISP

In October 2023, the Centre for Research in Schemes and Policies (CRISP) forged a significant
partnership with the Government of Andhra Pradesh, to help bring about a transformation for the
state's School Education system. Our inaugural initiative was designed to cultivate excellence within
the 1000 CBSE-affiliated schools. CRISP's primary focus was to support both teachers and students
during the transition from the State Board to the CBSE Board.

Research reveals that an average teacher grapples with approximately 1,500 decisions daily. While it
may be impractical to intervene in every decision-making process, our aim was to alleviate the
cognitive load associated with tasks such as lesson planning, question formulation, activity design, and
assessment creation. Recognizing the novelty of transitioning from the State Syllabus to CBSE, our
initiative encompassed the provision of essential resources alongside comprehensive training for all
educators involved.

To enhance our efforts, we collaborated with Central Square Foundation, a renowned organization in
the field of Education, to train our teachers in their Structured Pedagogy approach. This evidence-
based, learner-centric methodology equips educators with clearly defined objectives, proven methods,
well-structured tools, and practical training.

We are thankful to professors from Azim Premji University who provided invaluable support by
mentoring the core group of teachers over a six-month period, guiding them through NCERT's
Learning Outcomes for the Secondary Stage and the National Curriculum Framework: School
Education 2023. The culmination of these efforts is the creation of this resource book, comprising
structured lesson plans for the benefit of teachers, and vetted meticulously by the SCERT. We hope
that the tremendous effort of our teachers serves as an inspiration to continue shaping the minds of our
youth.

We extend our sincere gratitude to Dr. Emmanuel Joseph, Joint Commissioner (Academics) at CBSE,
New Delhi, professors from Azim Premji University, experts from Central Square Foundation, the
State CBSE team, SCERT, and the entire Department of School Education for their invaluable
guidance and support throughout this endeavor. Their deep commitment to enhance the quality of
education and to transform the teaching-learning process in the classrooms made it possible to bring
this initiative to life within a remarkably short span of time.

We thank the Government of Andhra Pradesh for giving us this opportunity, for the trust they reposed
in accepting the innovative idea and facilitating it to germinate and fructify.

Centre for Research in Schemes and Policies
February, 2024



FOREWORD BY DIRECTOR, SCERT

At the heart of quality education lie two indispensable pillars: the teacher and the student. While
textbooks, digital resources, infrastructure, and curriculum play crucial roles in the educational
landscape, it is the teacher who bears the primary responsibility of delivering lessons, facilitating
comprehension of complex concepts, nurturing independent thinking, and molding individuals into
responsible members of society. The Department of School Education, Government of Andhra
Pradesh aspires to create citizens equipped with the skills and competencies to succeed and solve
problems at a global scale, while remaining locally rooted and aware.

To achieve this goal, we have developed a comprehensive resource book to support teachers across the
state, enhancing their planning and teaching processes with ease and creativity.

These meticulously crafted lesson plans have been curated by trained educators and thoroughly
reviewed by SCERT experts. Each lesson plan is structured into distinct period plans, addressing
specific topics within the lesson. Clear learning outcomes are outlined at the beginning of each lesson
and progressively addressed throughout the class session. Furthermore, each period plan is divided
into sections including Learning Outcomes, Teaching-Learning Process, Pointers for Assessment, and
Material Required, offering teachers a flexible framework to tailor to their preferences. The provided
questions to assess prior knowledge, suggested activities, and prompts for understanding checks serve
as guides, encouraging teachers to adapt the plans to suit the unique needs of their classroom and
students.

The SCERT extends its sincere appreciation to the dedicated members of its textbook committee,
source material reviewers, lesson plan creators, and technical partners for their invaluable
contributions in realizing this vision. We also express our gratitude to the Principal Secretary and
Commissioner, Department of School Education, and State Project Director, Samagra Siksha,
Department of School Education for their steadfast commitment to promoting quality education,
consistently driving us toward excellence in all facets. We appreciate the steadfast support of Center
for Research in Schemes and Policies (CRISP) and professors from Azim Premji University in
developing the lesson plans.

Dr B Pratap Reddy

Director,

State Council of Educational, Research, and
Training Government of Andhra Pradesh



INTRODUCTION AND BACKGROUND TO THE STRUCTURED
LESSON PLANS RESOURCE BOOK

The National Education Policy, 2020 (NEP) focuses strongly on a need for a well-defined Curriculum
and a Structured Pedagogy in schools, to ensure holistic, integrated, enjoyable and engaging learning
of the students.® In pursuance of the Memorandum of Understanding (MoU) signed between
Government of Andhra Pradesh (GoAP) and Centre for Research in Schemes and Policies (CRISP),
and the recommendation made by CRISP in the Action Plan for CBSE, GoAP agreed that
“Structured pedagogy should be adopted for Classes 8 and above in the newly converted CBSE
schools. For this purpose, while using material already available, standard lesson plans should
be prepared.” In furtherance of adapting structured pedagogy approach in Government CBSE
Schools to improve the quality of teaching-learning, the GoOAP organized the following:

1. Organised a Structured Pedagogy workshop was organized in collaboration with CRISP
in Vijayawada from 11th to 13th July 2023. Experts from Central Square Foundation
and Azim Premji University (APU) anchored the workshop, with additional sessions
by Room to Read, Leadership for Equity, Ambitus World School, and SCERT
Telangana. Sessions focused on the need for a structured way of teaching and learning,
shifting from rote method to competency based curriculum, and delved into the NCERT
Learning Outcome Framework for the Secondary Stage. A total of 60 subject teachers
along with A.P SCERT subject experts participated in the workshop representing
English, Mathematics, Social Science, Biology, Chemistry, and Physics. Each subject
group consisted of 10 teachers, 1 SCERT expert, and 1 CBSE School Principal acting
as a Coordinator. With guidance from CSF and APU, the subject groups prepared one
sample lesson plan per subject by the end of the 3-day workshop.

2. Post the workshop, facilitated the expert subject teachers to work on lesson plan

development, with virtual support from APU faculty virtually.

3. Organised a Capacity Building workshop from 11th to 14th October 2023 in
Vijayawada with expert support of experts from APU. Sessions were held on mapping
content to specific learning competencies, designing and using creative Teaching-
Learning Materials, adding Check for Understanding questions, using interdisciplinary
approach in the lessons, addressing student misconceptions, and creating a diverse

range of assessments. The workshop enhanced the ability of the teachers to

Chapter 4 & 5, National Education Policy, 2020 (NEP, 2020)



a. understand the principles and practices underpinning competency-based
curriculum as outlined in NEP 2020 and NCF-SE 2023;

b. equip the teachers to analyse the need to effectively align curriculum content,

competencies, pedagogical practices, and assessment methods in the classroom;

c. helped them to learn to develop competency-based lesson plans that integrate
NCF-SE 2023 guidelines, ensuring that learning outcomes are aligned to the

desired competencies with the help of model lesson plans

d. trained them to gain practical insights into designing and implementing both
formative and summative assessments that accurately measure students'

progress toward achieving the competencies set forth in NCF-SE 2023

4. Held a physical camp for the core team of teachers to develop and quality check the
lesson plans for all the subjects in Vijayawada for 12-days, from 20th November to 1st
December 2023. APU teachers and Leadership for Equity team provided technical

support.

5. Inearly February 2024 the lesson plans developed for Grade 9 and 10 were vetted and
finalised by AP SCERT and sent to the Textbook Press for printing and distribution.

ELEMENTS OF THE STRUCTURED LESSON PLANS

All lesson plans are meticulously organized into detailed period plans, each focusing on a
specific topic and its corresponding Learning Outcomes. These period plans are then
subdivided into four essential sections:

1. Topic and Learning Outcomes, along with associated Indicators

2. Teaching-Learning Process, highlighting Pedagogical Strategies

3. Assessment Strategies to gauge student understanding and progress

4. Materials required, ensuring all necessary resources are readily available for
effective instruction.

Within these sections, the following elements have been covered:

e Higher order thinking questions have been added to encourage critical thinking,
problem-solving, creativity, and analysis. These questions usually move beyond
‘What’, and ‘When’, and focus on ‘Why’, or ‘How’. Some examples of these are:
“Explain the twinkling of stars.” [Physics]

“How does trade help connect the countries in the world?” [History]



“Why can amphibians and reptiles tolerate mixing of blood to some extent?”’
[Biology]

“Do you think it was right for the farmer to be angry with the postmaster? Why or
why not? [English]

“What should India do or achieve to become a developed country?” [Economics]
“Why does a snail change its sex?” [Biology]

“How did Gendhadhur, a backward village in Mysore, Karnataka, become rich in rain
water?” [Geography]

“Why can’t astronauts see the rainbow from the surface of the moon?” [Physics]

e Keywords and key concepts are stated in the beginning of every chapter so that the
teacher can be sure to cover them during the course of the lesson

e Prior knowledge and skills are tested at the beginning of every period to assess
whether students have retained concepts covered in previous lessons, and to gauge
the overall level of knowledge on the topic to be covered

e Prompts and questions to address common misconceptions about the topic have
been given in the plans to clarify any incorrect ideas students may have. For example:
“A woman in your neighborhood is blamed for giving birth to a baby girl. Is the sex
of the baby determined by her? Remove the misconception through your argument.”
[Biology]

e Discussion prompts for class or group discussions have been given, especially for the
humanities subjects. For example:

“Why do you think men receive higher wages than women for the same job?
Discuss.” [Economics]

“Human societies have steadily become more interlinked. Comment.” [History]
“Discuss the benefits and drawbacks of using chemical fertilizers.” [Geography]

e Assessment and remedial periods have been allocated after every lesson plan to
gauge student learning, and revise concepts that students need more clarity or practice
in, before moving to the next lesson

e Inter-disciplinary nature of subjects and topics has been encouraged in the plans so
that students recognize the value of all subjects equally. It also promotes a holistic
understanding of the topic and opens them up to thinking about an issue from various
lenses

e Formative and summative assessments, check for understanding questions, and
worksheets are given for every lesson to assess student learning at every stage of the
lesson

e Space for teachers to reflect on every period has been provided at the end of the
plan. The prompts are designed to assist teachers in assessing the alignment of their
plan with overarching curricular goals and competencies, evaluating student
engagement levels, ensuring effectiveness of assessment strategies in measuring
student understanding, and gauging the efficacy of teaching materials, activities, and
case studies utilized

HOW TO USE THESE LESSON PLANS



Teachers should have a comprehensive understanding of the curricular goals, competencies,
and the nature of the subject they teach. It is essential to thoroughly review the section on
"Pedagogical Practices” to gain deeper insight into teaching methodologies. With this
groundwork, teachers can then delve into the lesson plans for their subject. It is highly
recommended to study the entire lesson plan before initiating the lesson in class. Throughout
the lesson, teachers can refer to each period plan and manage class time effectively to cover
the elements outlined in the plan. Additionally, teachers are encouraged to modify the plan as
needed, incorporating or removing content, questions, or activities to address the specific needs

of their students and contextual requirements.

PEDAGOGICAL PRACTICES

Broad Aims of School Education

The Learning Standards are guided by certain widely agreed upon broad Aims of School
Education that are articulated in this NCF. These aims have been arrived at from the vision
and purpose of education as envisaged by NEP 2020:

1. Rational Thought and Autonomy: An individual should have the capacity of rational
reasoning and sufficient knowledge to understand the world around them. An individual
should be able to make an informed decision. This fundamentally requires knowledge
in breadth and depth.

2. Health and wellbeing: School education should be a wholesome experience for
students. Students should acquire Knowledge, Capacities, and Dispositions that
promote mind-body wellness.

3. Democratic participation: This requires appropriate knowledge capacities, values,
and dispositions so that an individual may be oriented towards sustaining and
improving the democratic functions of Indian society.

4. Economic participation: Education should work as an enabler for a healthy democracy
as well as a healthy economy.

5. Cultural and social participation: Along with democracy and economy, society, and
culture also play an important role in the mode of associated living. An individual
should acquire capacities and a disposition to contribute meaningfully to culture.

For a more detailed explanation, please refer to the National Curriculum Framework: School
Education 2023 (p.45-51, p.88-92, p.101-102, p.116-121)

NATURE OF THE SUBJECT: MATHEMATICS

(Adapted from the CBSE Learning Standards document. Please refer to it here:

https://cbseacademic.nic.in/cbe/documents/Learning_Standards_Maths.pdf)


https://ncert.nic.in/pdf/NCFSE-2023-August_2023.pdf
https://ncert.nic.in/pdf/NCFSE-2023-August_2023.pdf

“Mathematics, as an expression of the human mind, reflects the active will, the contemplative
reason, and the desire for aesthetic perfection. Its basic elements are logic and intuition,

analysis and construction, generality and individuality”- Courant and Robbins

Mathematics has been a part of everyone’s life, be it estimates we make in our routine activities
or precise calculations for various transactions and fairness in sharing or in describing objects
around us. The relevance of mathematics is more than its utilitarian value. It helps us to think
and reason about the world around us and take informed decisions, be it at the individual level
to cope with life in various spheres of activity or at the societal level to contribute to

technological and socio-economic development.

Given these reasons, it is not surprising that mathematics education has been made compulsory
at the school level and is one of the first subjects encountered by the learner entering formal
schooling. The focus of school mathematics is developing the problem solving and reasoning
skills needed to have an organised and progressing society. This includes reflecting on and
studying problems and topics which may be perceived as more of an intellectual exercise and
not immediately useful at this stage. However, these have unforeseen far-reaching benefits. It
must be emphasized that the selection of such study material must be made in a manner such

that mathematics will not be a burden to the learner but an engaging and joyful activity.

Mathematical objects and ideas are abstract — created by humans from the needs of science,
economics, statistics and any kind of quantitative analysis needed in daily life. That is, they
have no physical properties such as size, colour, smell, taste, texture, sound and so on.
Mathematical ideas are formed by classifying similarly related and commonly noticed
properties. This leads to the pedagogical challenge of making these ideas experiential. For
example, Number, which is a root concept is derived by providing experiences of collections
of the same number of objects. The concept of addition is built on the concept of number, and
it then becomes the pre-requisite concept for viewing multiplication as repeated addition. This
in turn builds on to the understanding of higher concepts. Thus, mathematics builds up from
the bottom i.e., from axioms and definitions in a structured and hierarchical way as a vast

network of interlinked concepts.

It is well recognized how rigid mathematics is, i.e., 2 + 2 = 4 and not 5 or 22. However, new
mathematics can and has been discovered based on 2 + 2 = 22 i.e., based on how the rules are
modified. At the same time, this ‘rigid’ structure is free from perspectives and subjectivity.

Mathematical truth, once established and consistent with existing results, lasts forever.



Therefore, after the meaning of various mathematical objects and ideas are understood, one can
engage with these, and discover their properties. Thus, with proper facilitation, a learner can
be mostly self-dependent in learning mathematics and can even be given a glimpse of how

math progresses or branches off if rules are changed.

To communicate mathematical ideas, mathematicians have, over the years, developed the
language of mathematics which has vocabulary, symbols, and sentence structure and is
characterised by both precision and concision. Mathematical language supports in
communicating mathematical ideas or concepts during discussions in the classroom and leads
to representing ideas, observing and generalizing patterns, communicating thought processes
and justifying their discoveries and learning. However, it does bring its own pedagogical
challenges when learners are not conversant in this language or when the language used is not

age appropriate.

Assessment in mathematics has to encompass both the nature of mathematics and the
difficulties which the learner faces because of it. When assessment is cognizant of the
limitations of the learner and the constraints and affordances of the nature of the subject, it
enables the learner to harness the power of mathematics and the teacher to enable the learner
to do this.

The structured lesson plans in this book are rooted in the vision of the National Education
Policy 2020, operationalized by the National Curriculum Framework: School Education 2023,
and based on the Learning Outcomes from NCERT’s Learning Outcomes at the Secondary
Stage. The following content has been adapted from the original documents to provide context

and explanation for the pedagogical practice behind the development of these lesson plans.
NCERT Curricular Expectations for the Secondary Stage:

For detailed Learning Outcomes and suggested Pedagogical Processes, please refer to the
NCERT Learning Outcomes at Secondary Stage

MATHEMATICS Curricular Expectations

At this stage learners are expected to develop ability and attitude for—
e mathematisation (ability to think logically, formulate and handle abstractions) rather
than knowledge of procedures (formal and mechanical).
mathematical vocabulary.
consolidation and generalisation of the concepts learnt so far.
understanding and proving mathematical statements.


https://ncert.nic.in/pdf/notice/learning_outcomes.pdf

e addressing problems that come from other domains such as science and social
sciences.

e integration of concepts and skills that the children have learnt into a problem solving
ability.
analysing and constructing the processes involved in mathematical reasoning.
establishing linkages between mathematics and daily life experiences and across the
curriculum.

Aims of Mathematics

Mathematics helps students develop not only basic arithmetic skills, but also the crucial
capacities of logical reasoning, creative problem solving, and clear and precise
communication (both oral and written). Mathematical knowledge also plays a crucial role in
understanding concepts in other school subjects, such as Science and Social Science, and
even Art, Physical Education, and VVocational Education. Learning Mathematics can also
contribute to the development of capacities for making informed choices and decisions.
Understanding numbers and quantitative arguments is necessary for effective and meaningful
democratic and economic participation.

Mathematics thus has an important role to play in achieving the overall Aims of School
Education. The specific aims of Mathematics Education in this NCF are as follows:

a. Basic Numeracy. Numbers and quantities along with words (language) are the two ways
in which human beings understand and interpret the world. Numbers and quantities also play
a very important role in day-to-day interactions within a complex society. Fluency in
quantifying and performing calculating is essential for basic daily interactions, such as
shopping and banking. Mathematics Education in schools should ensure that all students are
fluent in basic numeracy. This would include not just fluency in numbers and number
operations using Indian numerals, but also the capacities to handle situations that involve
space and measurement.

b. Mathematical Thinking. Mathematical thinking involves systematic and logical ways to
think about and interpret the world. The capacities for identifying patterns, explaining
patterns, quantifying and measuring, using deductive reasoning, working with abstractions,
and communicating clearly and precisely are some illustrations of mathematical thinking.
Mathematics Education in schools should aim for developing such mathematical thinking in
all students.

c. Problem Solving. The capacity to formulate well-defined problems that can be solved
through mathematical thinking is an important aspect of learning Mathematics. Clear and
precise formulation of problems and puzzles, knowing the appropriate mathematical concepts
and techniques that can model the problems, and possessing the techniques and the creativity
to solve the problems are core aspects of problem solving. Mathematics Education in schools
should aim for developing such problem-solving capacities in all students. Problem solving
also develops the capacities of perseverance, curiosity, confidence, and rigour.



d. Mathematical Intuition. Developing an intuition for what should or should not be true in
Mathematics is often just as important as the more formal ‘paper - pencil’ doing of
Mathematics. Focusing on the common themes and patterns of reasoning across mathematical
areas, guessing correct answers (in terms of, e.g., ‘order of magnitude’) before working out
precise answers, and engaging in informal argumentation before carrying out rigorous proofs
are all effective ways of developing such mathematical intuition in students. Developing such
mathematical intuition in all students should be one of the aims of Mathematics Education in
schools. 270 Part C National Curriculum Framework for School Education

e. Joy, curiosity, and wonder. Discovering, understanding, and appreciating patterns and
other mathematical concepts, ideas, and models can require great creativity and often
generates great wonder and joy. To see Mathematics as merely calculations and mechanical
procedures is very limiting. Mathematics Education in schools should nurture this sense of
joy, curiosity, aesthetics, creativity, and wonder in all students.

For more details on the Aims of specific subjects please refer to the NCFSE following pages:
English: p234-267; Mathematics: p268-293; Science: p294-319; Social Science: p320-352.
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DEPARTMENT OF SCHOOL EDUCATION
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SAMAGRA SHIKSHA - A.P.

EDUCATION FOR ALL

STATE COUNCIL OF EDUCATIONAL RESEARCH AND TRAINING (SCERT)






