B.Ed. 2" Year Paper IX — B(iii)

TEACHING OF MATHEMATICS

PROF. KULDEEP SINGH KATOCH
DR. (MRS.) MONIKA SOOD

Centre for Distance and Online Education
Himachal Pradesh University
Gyan Path, Summerhill, Shimla - 171005




Contents

Unit
No.

Title of Unit

Page
No.

Mathematics Learning Resources: Need and Importance,
Importance and Organization of Mathematics Club, Mathematics
Exhibitions and Mathematics Fairs, and Importance and Setting
up of Mathematics Laboratory/Resource Centre

Importance of Various Teaching Aids in Mathematics:
Developing/Preparing Low Cost improvised Teaching Aids
relevant to Local Ethos, Roles of Models, Charts, Chalk board,
Work Book, Geometry box, Educational CD/DVD ROMs, and Use
of Smart Classroom

24

Text book: Qualities of a Good Text Book in Mathematics,
Evaluation of Mathematics Text Book prescribed by Himachal
Pradesh Board of School education / CBSE for Elementary and
Secondary Stage

41

Recreational Mathematics - Riddles, Puzzles, Beautiful Number
Patterns and Magic Squares.

50

Unit and Lesson Planning: Meaning, Need and Importance,
Principles and Steps in Lesson Planning, Essentials of a Good
Lesson Plan

58

Various Approaches for Development of Composite Lesson Plans
with Special Reference to Arithmetic, Algebra, Geometry,
Trigonometry and Statistics

73

Evaluation in Mathematics: Meaning and Types: Formative,
Summative and Diagnostic, Continuous and Comprehensive
Evaluation: Concept and Techniques with reference to
Mathematics

88

Construction of Objective and Essay Type Tests, Development of
Achievement Test in Mathematics, Qualities of a Good
Achievement Test (Reliability, Validity, Objectivity)

103




Paper IX - B (iii)
TEACHING OF MATHEMATICS

Course objectives: Marks: 50 (40 + 10)
The student teachers will be able to:

1.

No orw

Identify learning difficulties in mathematics and adopt appropriate remedial
measures.

understand the characteristics and strategies for teaching children with
special needs in mathematics.

explain the importance and uses of learning resources in mathematics.
appreciate the importance of mathematics laboratory in learning mathematics.
understand the role of text book, exhibitions and fairs in mathematics.

prepare unit and lesson plans for teaching of mathematics.

construct assessment tools for evaluating mathematics learning.

Unit 1. Teaching and Learning Resources in Mathematics

Mathematics Learning Resources: Need and Importance, Importance and
Organization of Mathematics Club, Mathematics Exhibitions and Mathematics
Fairs, and Importance and Setting up of Mathematics Laboratory/Resource
Centre.

Importance of Various Teaching Aids in Mathematics: Developing/Preparing
Low Cost improvised Teaching Aids relevant to Local Ethos, Roles of Models,
Charts, Chalk board, Work Book, Geometry box, Educational CD/DVD ROMs,
and Use of Smart Classroom.

Text book: Qualities of a Good Text Book in Mathematics, Evaluation of
Mathematics Text Book prescribed by Himachal Pradesh Board of School
education / CBSE for Elementary and Secondary Stage.

Recreational Mathematics - Riddles, Puzzles, Beautiful Number Patterns and
Magic Squares.

Unit 2: Planning for Teaching and Evaluation in Mathematics

Unit and Lesson Planning: Meaning, Need and Importance, Principles and
Steps in Lesson Planning, Essentials of a Good Lesson Plan.

Various Approaches for Development of Composite Lesson Plans with
Special Reference to Arithmetic, Algebra, Geometry, Trigonometry and
Statistics.

Evaluation in Mathematics: Meaning and Types: Formative, Summative and
Diagnostic, Continuous and Comprehensive Evaluation: Concept and
Techniques with reference to Mathematics.



Construction of Objective and Essay Type Tests, Development of
Achievement Test in Mathematics, Qualities of a Good Achievement Test

(Reliability, Validity, Objectivity).

Activity (Any One of the Following)

Preparation of Case Study of Slow or Gifted learner in Mathematics.
Preparation of Enrichment program for gifted children in mathematics.
Construction of Achievement Test.

Diagnosis of learner difficulty in Mathematics and preparation of remedial
exercise.

INSTRUCTIONS FOR THE PAPER-SETTER AND CANDIDATES

The question paper will consist of three sections: A, B and C. Section A will consist
of 4 short answer type questions (2 marks each) which will cover the entire syllabus
uniformly and carry 8 marks. Sections B and C will have two long answer type
guestions from the respective units 1 and 2 of the syllabus and will carry 16 marks
each. Candidates are required to attempt one question each from the sections B and
C of the question paper and entire Section A. Answer to short question should be
completed in around 60-65 words each.



Unit - 1
Mathematics Learning Resources: Need and Importance, Importance and
Organization of Mathematics Club, Mathematics Exhibitions and Mathematics
Fairs, and Importance and Setting up of Mathematics Laboratory/Resource
Centre

Structure

1.1  Introduction

1.2  Learning Objectives

1.3 Need and Importance of Mathematics Learning Resources
Self-Check Exercise - 1

1.4  Organization of Mathematics Club
Self-Check Exercise - 2

1.5 Mathematics Exhibitions and Fairs
Self-Check Exercise - 3

1.6  Setting Up of Mathematics Laboratory/Resource Centre
Self- Check Exercise - 4

1.7 Summary

1.8 Glossary

1.9 Answers to Self-Check Exercises

1.10 References/Suggested Readings

1.11 Terminal Questions

1.1 Introduction

Dear learner, this unit deals with need and importance of mathematics learning
resources, importance and organization of mathematics club, mathematics
exhibitions and fairs, and importance and setting up of mathematics
laboratory/resource centre, importance of various teaching aids in mathematics:
developing/preparing low cost improvised teaching aids relevant to local ethos.

1.2 Learning Objectives



After completing this unit, you will be able to;
e explain the need and importance of mathematics learning resources.
e discuss the importance and organization of mathematics club.
e describe the importance of mathematics exhibitions and fairs.
e explain the importance and setting up of mathematics laboratory/resource
centre.

1.3 Need and Importance of Mathematics Learning Resources

The power of the learning environment to influence and promote learning is
significant and the learning spaces and learning resources provide important
opportunities for students to explore ideas and knowledge, collaborate, solve
problems and develop knowledge and skills.(The learning environment has a
profound impact on promoting and enhancing learning. Well-designed learning
spaces and resources offer valuable opportunities for students to explore concepts,
collaborate, solve problems, and develop their knowledge and skills.) The successful
implementation of the curriculum requires the use of a variety of resources that
enable the student to learn through a rich and varied selection of instructional
materials. Such materials may include books, independent and guided readers,
writing programs, e-learning and other technological resources, “hands-on”
manipulative and other practical or specialized resources that support the subject
matter and student learning outcomes. In this context Clay P. Bedford has rightly
said that, “You can teach a student a lesson for a day; but if you can teach him to
learn by creating curiosity, he will continue the learning process as long as he lives.”
Teachers use a wide range of stimulating and exciting materials to teach the
concepts outlined in the curriculum to ensure that students are actively involved in
their learning. For many social scientists, the words educational materials invoke
images of large, print, classroom textbooks, out-dated information, and content that
cover the breadth but not depth of a subject. But learning resources are more than
that. They are any tool that helps teachers in teaching and students in learning.
Learning resources are texts, videos, software, and other materials that teachers use
to assist students to meet the expectations for learning defined by provincial or local
curricula. Before a learning resource is used in a classroom, it must be evaluated
and approved at either the provincial or local level. Evaluation criteria may include
curriculum fit, social considerations, and age or developmental appropriateness.
Learning resources includes textbooks (print and digital), workbooks, worksheets,
manipulative (blocks, beads, etc.),flashcards, educator workshops, non-fiction books,
posters, educational games, apps, websites, software, online courses, activity books,
graphic novels, reference books, DVDs, CDs, magazines & periodicals, study
guides, teacher guides, labs, , models, movies, televisions shows, webcasts,
podcasts, maps and atlases.

From the above discussion we can conclude that Learning resources are
essential because they:



1. Enhance Understanding: They provide diverse materials that cater to
different learning styles, helping students grasp complex concepts more easily.

2. Engage Students: Interactive and varied resources keep students engaged
and motivated, making learning more enjoyable and effective.

3. Support Differentiated Learning: They allow for individualized learning
paths, accommodating students with different abilities and needs.

4. Promote Active Learning: Resources such as hands-on materials, digital
tools, and collaborative activities encourage active participation and deeper learning.

5. Facilitate Skill Development: They offer practical tools and exercises that
help students develop critical thinking, problem-solving, and other essential skills.

6. Provide Real-World Context: Resources often include real-world examples
and applications, making learning more relevant and meaningful.

7. Encourage Exploration: They enable students to explore topics beyond the
standard curriculum, fostering curiosity and a love for lifelong learning.

We can seethat how a teacher can use a wide range of stimulating and
exciting materials to teach the concepts outlined in the curriculum to ensure that
students are actively involved in their learning. In time, students and parents witness
a shift from textbook based to standards based instruction, bringing educational
practices in line with the best school systems around the world. Carefully selected
digital technology resources are used to enable children to access global
connections and resources while also encouraging new ways of thinking. The
introduction of technology rich environments and multi-sensory resources can also
be useful in reaching each student’s strength and engaging students to become life-
long learners.

Self-Check Exercise — 1

1. Which of the following criteria is NOT mentioned for evaluating and
approving learning resources before their use in the classroom?

A. Curriculum fit

B. Social considerations

C. Teacher preferences

D. Age or developmental appropriateness-

2. According to Clay P. Bedford, what is the key to lifelong learning?

A. Teaching a lesson for a day

B. Creating curiosity

C. Using modern technology

D. Providing diverse instructional materials

3. Explain how learning resources support differentiated learning.



4. Discuss the importance of well-designed learning spaces and resources in
the context of promoting and enhancing student learning. Include at least
three specific benefits mentioned in the text.

1.4  Organization of Mathematics Club

Dear learners, for supplementing the teaching of Mathematics in the classroom and
to widen the knowledge of his/the students a good mathematics teacher can involve
his students in a number of co-curricular activities such as Mathematics club, visits
and excursions, Math Broad-Casts and Podcasts, Math Shows and Documentaries
etc. There is no limit to such extra-curricular activities and teacher is free to
undertake one or more such activities in his school for the benefit of his students.
Some of these activities and their organizational setup are taken up in the next few
pages/ Some of these activities and their organizational setup are discussed in the
following sections.

Mathematics Club

A Mathematics Club is an organized group or community within a school, college, or
educational institution that provides students with the opportunity to explore
mathematical concepts beyond the standard curriculum. It is designed to foster a
deeper interest in mathematics and to create an engaging environment where
students can collaborate, solve problems, and develop their mathematical skills. As a
future mathematics teacher, particularly for students, it is essential to recognize the
value and purpose of such a club and how it can significantly enhance your teaching
approach and your students’ learning experiences.

Purpose of a Mathematics Club

1. Enhance Interest in Mathematics: Stimulate enthusiasm and -curiosity
among students about mathematical concepts through interactive and
engaging activities.

2. Develop Problem-Solving Skills: Provide regular practice with challenging
problems, puzzles, and riddles to enhance students' analytical and critical
thinking abilities.

3. Prepare for Competitions: Train students for local, national, and
international math competitions such as Math Olympiads through specialized
sessions and mock tests.

4. Foster Collaboration: Encourage teamwork and collaborative learning
among students through group activities and projects.

5. Facilitate Learning Beyond the Classroom: Offer opportunities for students
to explore advanced mathematical topics and applications through guest
lectures, workshops, and projects.



6. Provide Real-World Context: Connect mathematical theories to real-world
applications, helping students see the relevance a

A Mathematics Club can be a vibrant platform where students engage in various
mathematical activities:

e Problem-Solving Sessions: Regularly scheduled sessions where students
tackle challenging mathematical problems, puzzles, and riddles.

e« Math Olympiad Preparation: Training sessions and mock tests to prepare
students for national and international math competitions.

e Guest Lectures: Inviting mathematicians, professors, or industry experts to
talk about advanced mathematical concepts, their applications, and recent
developments.

e Project Presentations: Students present their math projects, demonstrating
their understanding of mathematical concepts and their real-world
applications.

These activities not only enhance classroom learning but also provide students with
a deeper understanding and appreciation of mathematics. By participating in a
Mathematics Club, students can develop their problem-solving skills, prepare for
competitive exams, gain exposure to advanced mathematical topics, and learn to
apply mathematical concepts to real-world scenarios.

As in some other subjects so also in Mathematics, the students are encouraged to
organize themselves into Mathematics clubs and Mathematics associations. Under
this organization, discussions and lectures etc. are arranged. Such functions are
quite helpful in creating interest in Mathematics. Under such organization certain
games based on some concepts of mathematics and mathematical problems can
also be arranged. This is likely to help the students in having an idea of the practical
utility of mathematics in addition to creating their interest in mathematics.

Importance of Mathematics Clubs

e |tis useful in arousing and maintaining interest in mathematics.

e |t stimulates the active participation of the students.

e |t develops in the students a habit of selective study. This helps them to make
a distinction between relevant and irrelevant material.

e The knowledge gained by students in various function of such club activities
supplements the class teaching.

e |t provides the students an opportunity to free discussion and they are
benefited from one another’s view.

e Gifted students get an opportunity to satisfy their needs and interests by
actively participating in the activities of such clubs and associations.



e Students get an opportunity to listen to some well-known and distinguished
mathematicians.

e It gives the students basic training in organizing such programmes.

e Itis helpful in making proper utilization of leisure time.

e Through participation in such clubs students get acquainted with the
Contribution of Great Mathematicians in their fields.

Steps for Organization of Mathematics Club

A mathematics club, if properly organized, will be a great help in refreshing the
teaching of mathematics. Such a club should be run by the students under the
guidance and supervision of her/his teacher. For proper running of a club the most
important thing is the preparation of a draft constitution of the club. This draft is
prepared by the mathematics teacher in consolation with the head of the institution.
This draft constitution should provide all important details about the name of her/his
club, aims and objectives of the club, details regarding membership and the fees etc.

e One of the senior mathematics teachers is asked to be the sponsor of the
club.

e Membership of the club is open to all the mathematics students of the school.

e Associate membership may be allowed to some other students interested in
mathematics.

e The club may have an elected executive committee. The members of
executive committee.

e Such a club should have the head of institution as its patron.

As a mathematics teacher aiming to establish a Mathematics Club, here are some
steps to ensure its success:

1. Draft a Constitution:

Define the club’s objectives, membership criteria, and organizational
structure. This provides a clear framework and purpose for the club.Think of
this like making a rulebook for the club. The constitution will clearly say what
the club wants to do, who can join, and how it will be organized. It's like giving
the club a map so everyone knows where they're going and what they're
doing together.

e Membership of the club is open to all the mathematics students of the school.

e Associate membership may be allowed to some other students interested in
mathematics.

e The club may have an elected executive committee. The members of
executive committee.

10



e Such a club should have the head of institution as its patron

2. Secure Support from the School:

o Work with school administration to secure resources and support. This
might include funding for materials, arranging guest speakers, or
organizing field trips.

3. Plan Engaging Activities:

o Schedule regular problem-solving sessions, guest lectures, and project
presentations. Each activity should be designed to challenge and
inspire students, catering to different skill levels and interests.

4. Encourage Student Leadership:

o Allow students to take leadership roles within the club. This could
involve organizing events, leading discussions, or presenting projects.
Student leadership fosters a sense of ownership and responsibility.

5. Promote Inclusivity:

o Ensure the club is open to all students with an interest in mathematics,
regardless of their current skill level. Inclusivity encourages a diverse
range of ideas and perspectives, enriching the learning experience for
everyone. It doesn't matter if someone just starting to like math or if
he/she is already really good at it. Everyone should be welcome
because all can learn from each other and make math even more fun
together.

Self-Check Exercise —2

Question 1. Describe three benefits of organizing a mathematics club in a school.
How do these benefits contribute to students' learning and interest in mathematics?

Question 2 List and explain the steps involved in organizing a mathematics club.
Why is it important for a mathematics club to have a constitution and an executive
committee?

15 Mathematics Exhibitions and Fairs

Children are naturally motivated and capable of learning, and the knowledge they
gain results from their own activities. They learn through interacting with nature,
people, and the environment. By linking new ideas with their existing knowledge,
they actively construct understanding. To stimulate creativity, innovation, and a
mindset for scientific and mathematical inquiry, the National Curriculum Framework
(NCF-2005) emphasizes activities, experiments, and technological modules. It
encourages the organization of science, mathematics, and environmental
exhibitions, starting at the school level and expanding to national platforms.

Exhibitions:
Exhibitions serve as a powerful way to reach a broad audience in the real world.
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They can be hosted in galleries, museums, schools, parks, universities, and even at
train stations. Exhibitions can include interactive programs, images, sculptures,
puzzles, games, and text displays. In the educational context, exhibitions are used to
showcase student projects or products to demonstrate their learning achievements.
They offer a way to assess how well students have met learning objectives and
serve as both a learning experience and a form of academic evaluation.

Objectives of Exhibitions:

e To provide a platform for children to explore their curiosity, creativity, and
inventiveness.

e To help students recognize that science and mathematics are integral to our
lives and can be used to solve real-world problems.

« To highlight the role of science and mathematics in achieving national and
global development goals, including socio-economic and ecological
advancement.

e To explore how science and mathematics have evolved, influenced by
different individuals, cultures, and environments.

o To appreciate how science and mathematics help address challenges such as
climate change, agriculture, biotechnology, green energy, and disaster
management.

o To raise awareness about environmental issues and inspire children to create
innovative solutions.

Exhibitions in schools can take various forms, including:

e Oral presentations or spoken-word poems

e Multimedia presentations, video documentaries, or podcasts
e Atrtistic works like illustrations, music, dance, or performances
« Print or digital publications (websites or blogs)

o [Essays, poems, short stories, or plays

« Photography exhibitions (both print and digital)

e Scientific experiments, reports, and studies

e Physical products like models, sculptures, or robots

« Portfolios of students' academic work over time

Mathematics Fair: A Mathematics Fair is a non-competitive event that focuses on
problem-solving, offering teachers a chance to guide students toward specific goals.
This type of fair can be adapted to various curricula and motivates students by
fostering engagement and showcasing their talents. It is particularly beneficial for
discovering and nurturing mathematical gifts in students. The key objectives of a
Mathematics Fair include:

e Promoting the importance of mathematics and problem-solving skills.

12



Raising awareness about career opportunities for graduates in mathematics
and statistics.

Benefits of a Mathematics Fair:

Promoting the Importance of Mathematics: The fair shows that
mathematics is not just about numbers but a vital tool for solving real-world
problems across numerous industries.

Enhancing Problem-Solving Skills: Students engage with challenging
problems that require logical reasoning, boosting their problem-solving
capabilities.

Discovering and Nurturing Talent: The fair provides a platform for students
to showcase their mathematical strengths and encourages them to explore
their potential.

Creating Interest in Mathematics: The fair makes mathematics engaging
and relevant, sparking curiosity in students who may not traditionally enjoy the
subject.

Career Awareness: Students are introduced to various careers that involve
mathematics and statistics, illustrating the practical applications of their
learning.

Organizing a Mathematics Fair: To organize a successful mathematics fair,
teachers can follow these steps:

1.

Planning Committee: Form a team of teachers and possibly students to help
organize the event, with clearly defined roles.

Choose Themes/Topics: Select themes or topics for the fair, aligning with
the curriculum or areas of current interest.

Activity Stations: Set up problem-solving stations or booths where students
can engage in hands-on math activities.

Guest Speakers: Invite professionals from math-related fields to speak about
their careers and how mathematics is applied in their work.

Project Presentations: Encourage students to prepare math projects or
presentations, such as posters or multimedia displays.

Promotion and Participation: Promote the fair within the school and
encourage all students to participate, ensuring inclusivity for all skill levels.
Evaluation and Recognition: Offer feedback and recognition to participants
through certificates or awards.

Follow-Up Activities: After the fair, consider follow-up activities like
discussions on math-related careers or deeper exploration of fair topics in
class.
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By organizing a well-planned mathematics fair, educators can create a rewarding
experience that nurtures mathematical skills, inspires students, and demonstrates
the diverse ways mathematics applies to the world.

Self-Check Exercise -3

Question 1: What is the main objective of a Mathematics Exhibition?
A) To compete and win prizes.
B) To promote the importance and broad applications of mathematics.
C) To discourage students from learning mathematics.
D) To showcase only advanced math concepts.

Question 2: Why are guest speakers often invited to a Mathematics Fair?
A) To criticize students' efforts.
B) To reduce students' interest in mathematics.
C) To talk about their careers and the importance of mathematics.
D) To discourage students from attending the fair.

Question 3- Think and explain the significance of involving students in the
organization and execution of mathematics clubs and fairs. How does this
involvement impact their learning experience?

1.6  Setting Up of Mathematics Laboratory/Resource Centre

A mathematics laboratory is a space where individuals can experiment and explore
mathematical patterns and ideas. It contains a variety of games, puzzles, and other
educational materials designed to be used both independently by students and
alongside their teachers. The goal is to help students explore the world of
mathematics, discover new concepts, learn, and develop a deeper interest in the
subject. The activities in the laboratory engage students or anyone curious about
mathematics, allowing them to test their ideas and beliefs.

The mathematics laboratory offers students a hands-on opportunity to learn through
active exploration. Many of the activities present problems or challenges, which can
lead to further questions and explorations. These tasks encourage students to
visualize, manipulate, and reason mathematically. They also give students the
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chance to make conjectures, test them, and generalize patterns they observe.
Additionally, the lab provides a space for students to attempt to prove their
conjectures.

It is crucial to note that, unlike in science, where experiments can provide evidence
to support hypotheses or theories, mathematics relies on proofs rather than
experiments to validate truths. The patterns observed in a mathematics laboratory
can suggest mathematical hypotheses and conjectures but do not serve as
conclusive evidence. Mathematical truths are only accepted through rigorous proof,
not through experimentation.

A mathematics laboratory is a space for enjoying mathematics through informal
exploration. It allows individuals to generate problems and engage in the process of
finding solutions. It is an environment for exploring and creating new mathematical
activities. As such, the mathematics lab should not be used as a tool for assessing
students' knowledge. Instead, it often encourages students to expand their
understanding beyond the confines of the formal curriculum.

Mathematics laboratory is a self-explanatory lab with activities, in which
students could come anytime and engage in the work, continue working on the
problems/tasks, and use teachers as and when they are stuck. In this way, the role
of the teacher is not to teach how to progress in the activity but to facilitate inquiry
with the mathematics in it. The facilitation could be done either by probing questions,
giving an extra resource or asking to follow or discuss with peers.Some of the
activities could also be used as teaching aids in a classroom. The games and
puzzles are fun to do individually and all of them contain some element of
mathematics which can be explored while doing them or as a sequel.

A Mathematics Laboratory is a dynamic space designed for engaging mathematical
activities, similar to a science laboratory. Just as students gain hands-on experience
in a science lab, they should also have the opportunity to explore and innovate in a
Mathematics Laboratory. This environment fosters hands-on learning and creativity,
allowing students to discover that mathematics extends beyond merely solving
assigned problems. It should be an inspiring learning environment where students
realize the broader applications and excitement of mathematics, making it
particularly suitable for all level of students who benefit from interactive and practical
experiences.

Objectives of Mathematics Laboratory
e To provide readily accessible rich manipulative materials to emphasis on
learning by doing

e To develop an attitude of enquiry
¢ Remove the weakness of present day mathematics education
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e To develop confidence in students

e To generate interest in the subject

e To make the students divergent thinkers

e To make the children to look for pattern and ask questions.

A Mathematics Laboratory serves as an interactive learning space designed to
enhance students' understanding and appreciation of mathematical concepts
through hands-on activities and exploration. Here’s how it can be organized and its
functions explained:

Organization:

1. Physical Setup:

o

Space Design: Allocate a dedicated area within the school equipped
with tables, chairs, and storage for materials. Ensure adequate lighting
and a quiet atmosphere conducive to learning.

Materials and Equipment: Provide a variety of mathematical tools
such as geometric shapes, manipulatives (like counting blocks, dice,
etc.), measuring instruments, calculators, and computers with
mathematical software.

Display Areas: Have designated spaces for displaying students’
projects, models, and problem-solving activities. Encourage creativity
and innovation in presenting mathematical concepts.

2. Human Resources:

o

Lab Coordinator: Appoint a teacher or coordinator responsible for
overseeing the lab’s activities, maintaining equipment, and assisting
students.

Support Staff: If possible, involve support staff or volunteers to help
with organizing materials and activities.

3. Safety and Maintenance:

o

Safety Measures: Ensure all equipment is safe to use and follow
safety guidelines for handling materials, especially for younger
students.

Maintenance: Regularly inspect and maintain equipment to ensure
they are in good working condition.

In essence, a Mathematics Laboratory serves as a dynamic educational
space where students actively engage with mathematical concepts,
develop problem-solving skills, and gain confidence in their mathematical
abilities. By providing hands-on experiences and fostering a supportive
learning environment, the lab contributes to a holistic approach to
mathematics education, preparing students for academic success and
future challenge.
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Self- Check Exercise -4
Answer 1: What is the primary purpose of a Mathematics Laboratory?
A) To compete and win prizes
B) To provide a space for informal exploration and enjoyment of mathematics
C) To assess students' knowledge through tests
D) To replace traditional classroom teaching
Answer 2: How do activities in a Mathematics Laboratory help students?
A) By providing definitive proof for mathematical theories
B) By promoting rote memorization of formulas

C) By allowing students to visualize, manipulate, and reason with
mathematical concepts

D) By limiting exploration to curriculum-based problem

Question-3 How does the role of the teacher in a mathematics laboratory differ from
their role in a traditional classroom setting?

1.7 Summary

Dear learner in this unit we have discussed the need and importance, importance
and organization of mathematics club, mathematics exhibitions and mathematics
fairs, and importance and setting up of mathematics laboratory/resource Centre in
detail.

1.8 Glossary

e Mathematics Excursion: A field trip or outing organized by educators to
engage students in practical applications of mathematical concepts outside
the classroom, such as visits to museums, historical sites, businesses, or
natural environments.

e Mathematics Laboratory: A dedicated space or classroom equipped with
mathematical tools, manipulatives, and resources where students engage in
hands-on activities, experiments, and explorations to deepen their
understanding of mathematical principles and problem-solving strategies.
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e Exploratory Learning: An instructional approach in mathematics laboratories
where students explore mathematical concepts and relationships through
active experimentation, problem-solving, and inquiry-based activities.

e Mathematical Modeling: The process of using mathematics to describe,
analyze, and predict real-world phenomena or systems, often implemented in
mathematics laboratories through simulations, experiments, and data
analysis.

e Technology Integration: The use of mathematical software, digital tools, and
interactive simulations in mathematics laboratories to enhance learning
experiences, visualize concepts, and conduct virtual experiments.

e Collaborative Learning: An instructional strategy in mathematics laboratories
where students work together in small groups or teams to explore
mathematical concepts, share ideas, discuss strategies, and solve problems
collectively.

1.9 Answers to Self-Check Exercises
Self- Check Exercise =1

Answer-1: C. Teacher preferences
Answer-2 :B. Creating curiosity

Answer-3: Learning resources support differentiated learning by providing materials
that cater to different learning styles and abilities. They allow for individualized
learning paths, accommodating students with varying needs and helping each
student learn at their own pace and in their own way.

Answer-4 : Well-designed learning spaces and resources play a crucial role in
promoting and enhancing student learning. They provide valuable opportunities for
students to explore concepts, collaborate, solve problems, and develop their
knowledge and skills.

« Firstly, they enhance understanding by offering diverse materials that cater to
different learning styles, helping students grasp complex concepts more
easily. For example, hands-on materials and digital tools allow students to
engage with the content in multiple ways, making the learning process more
effective.

e Secondly, they engage students by keeping them motivated and making
learning enjoyable. Interactive resources such as educational games and
collaborative activities encourage active participation, which is essential for
deeper learning.
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e Thirdly, they provide real-world context by including examples and
applications from everyday life. This makes learning more relevant and
meaningful, helping students see the practical utility of the knowledge they
gain. By connecting new ideas to their existing knowledge and experiences,
students are more likely to retain information and apply it in real-life situations.

Self- Check Exercise =2

Answer-1:

1. Arousing and Maintaining Interest: Mathematics clubs stimulate students'
interest in mathematics through engaging activities and discussions, making
the subject more enjoyable and relatable.

2. Active Participation: Clubs encourage students to actively participate in
various mathematical activities, helping them to understand concepts better
through hands-on experience.

3. Selective Study Habits: Participation in club activities develops students'
ability to distinguish between relevant and irrelevant material, enhancing their
research and critical thinking skills.

Answer-2 :Preparation of a Draft Constitution: This provides the club with a

structured framework outlining its name, aims, objectives, membership details,

and fees.

e Appointment of a Sponsor: A senior mathematics teacher is chosen to
guide and supervise the club.

e Open Membership: Membership is open to all mathematics students, with
associate membership for other interested students.

e Formation of an Executive Committee: The club elects an executive
committee to manage its activities.

e Patronage: The head of the institution acts as the patron of the club. Having
a constitution and an executive committee ensures that the club runs
smoothly, with clear guidelines and organized leadership, promoting efficient
and effective functioning.

Self- Check Exercise -3
Answer 1: B) By creating interest in mathematics and career awareness
Answer 2: C) To talk about their careers and the importance of mathematics.

Answer 3: Involving students in the organization and execution of mathematics
clubs and fairs is highly significant as it has several positive impacts on their learning
experience:
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1. Ownership and Responsibility: When students are involved in organizing and
running mathematics clubs or fairs, they feel a sense of ownership over the activities
and events. This responsibility encourages them to take their roles seriously, leading
to greater commitment and dedication. They learn to manage tasks, collaborate with
peers, and problem-solve in real-world situations, skills that are valuable beyond the
classroom.

2. Leadership Development: Organizing clubs and fairs provides opportunities for
students to develop leadership skills. They may take on roles such as event
coordinator, activity planner, or team leader, where they learn to communicate
effectively, delegate tasks, and make decisions. These leadership experiences help
build confidence and prepare students for future academic and professional
endeavours.

3. Enhanced Learning of Mathematical Concepts: Through organizing events like
mathematics fairs, students deepen their understanding of mathematical concepts.
They engage in discussions about different topics, design problem-solving activities,
and explain mathematical principles to others. Teaching peers or preparing
presentations requires a thorough grasp of the subject matter, reinforcing their own
learning.

4. Creativity and Innovation: Students involved in organizing clubs and fairs have
the opportunity to be creative and innovative. They brainstorm new ways to present
math concepts, design interactive activities, and come up with novel ideas for
projects. This fosters a spirit of creativity and encourages them to think outside the
box, which is essential in both mathematics and other fields.

5. Collaboration and Teamwork:  Working together to plan and execute events
promotes collaboration and teamwork among students. They learn to listen to others’
ideas, compromise, and support one another to achieve common goals. These
interpersonal skills are crucial for success in school, work, and life in general.

6. Personal Growth and Confidence: Being actively involved in organizing
mathematics clubs or fairs nurtures personal growth and builds confidence. Students
gain a sense of achievement as they see their efforts come to fruition. Overcoming
challenges and receiving positive feedback for their contributions boosts self-esteem
and encourages them to take on new challenges in the future.

7. Community Building and Peer Support: Organizational roles in clubs and fairs
encourage students to build a supportive community within their school. They
develop strong bonds with peers who share their interest in mathematics, creating a
network of support and encouragement. This sense of belonging contributes to a
positive school environment where everyone feels valued and included.
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In conclusion, involving students in the organization and execution of mathematics
clubs and fairs enriches their learning experience by fostering ownership, leadership
skills, deeper understanding of mathematics, creativity, collaboration, personal
growth, and a sense of community. These experiences not only enhance their
academic knowledge but also prepare them for future challenges and opportunities
in their educational and professional journeys.

Self-check Exercise- 4

Answer 1. B) To provide a space for informal exploration and enjoyment of
mathematics

Answer 2: C) By allowing students to visualize, manipulate, and reason with
mathematical concepts

Answer-3 :Role of the Teacher in a Mathematics Laboratory
1. Facilitating Inquiry:

« Encouraging Exploration: Teachers motivate students to explore
mathematical concepts and discover solutions independently.

e« Probing Questions: They ask thought-provoking questions that prompt
students to think deeply and critically about the problems they are working on.

« Promoting Curiosity: By creating a learning environment where students
feel comfortable experimenting and making mistakes, teachers foster a sense
of curiosity and a desire to learn.

2. Providing Resources:

e« Supplementary Materials: Teachers offer additional resources such as
reference books, digital tools, and manipulatives that can aid in the students'
exploration.

e Guidance on Tools: They instruct students on how to effectively use various
mathematical tools and resources available in the laboratory.

o Tailored Support: Resources are provided based on the individual needs of
students, ensuring personalized learning experiences.

3. Encouraging Peer Discussion:

o Collaborative Learning: Teachers encourage students to work together on
problems, fostering a collaborative learning environment.

o Peer Feedback: Students are urged to share their ideas and solutions with
peers, learning from each other’s perspectives and approaches.
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o Group Activities: Facilitating group activities and discussions helps students
develop communication skills and enhances their understanding through
collective problem-solving.

4. Promoting Independent Learning:

o Self-Directed Projects: Teachers guide students in undertaking self-directed
projects that allow them to delve deeper into topics of interest.

« Minimal Direct Instruction: Instead of delivering lectures, teachers offer
minimal direct instruction, intervening only when necessary to steer students
back on track.

e Encouraging Initiative: Students are encouraged to take the initiative in their
learning, fostering independence and self-motivation.

5. Providing Constructive Feedback:

« Ongoing Assessment: Teachers provide continuous, constructive feedback
on students’ progress and understanding.

« Encouraging Reflection: Students are guided to reflect on their learning
process and outcomes, promoting a deeper understanding of mathematical
concepts.

o Positive Reinforcement: Reinforcing positive behaviors and correct problem-
solving approaches helps build student confidence and competence.
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1.11 Terminal Questions

Explain the need and importance of mathematics learning resources.
Discuss the importance and organization of mathematics club.

Describe the importance of mathematics exhibitions and mathematics fairs.

Explain the importance and setting up of mathematics laboratory/resource
centre.
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Importance of Various Teaching Aids in Mathematics: Developing/Preparing
Low Cost improvised Teaching Aids relevant to Local Ethos, Roles of Models,
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2.10 Terminal Questions

2.1 Introduction

Dear learner, this unit deals with need importance of various teaching aids in
mathematics: developing/preparing low cost improvised teaching aids relevant to
local ethos. The roles of Models, Charts, Chalk board, Work Book, Geometry box,
Educational CD/DVD ROMs, and Use of Smart Classroom is also discussed in this
unit.

2.2 Learning Objectives

After completing this unit, you will be able to;
e explain the need and importance of teaching aids in mathematics.
e discuss the importance of low cost improvised teaching aids.
e explain the roles of Models, Charts, Chalk board, Work Book, Geometry box,
Educational CD/DVD ROMs, and Use of Smart Classroom.

2.3 Importance of Various Teaching Aids in Mathematics
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Teaching Aids in Mathematics

Teaching aids in mathematics are essential tools that help educators convey
complex concepts in a more understandable, engaging, and interactive manner.
They bridge the gap between abstract mathematical theories and practical
understanding, making learning more accessible for students of all levels.

Meaning of Teaching Aids in Mathematics

Mathematical teaching aids are materials and tools used to enhance the teaching
and learning of mathematics. These aids support the visualization of mathematical
concepts, facilitate hands-on learning, and foster a deeper understanding of the
subject. They are particularly effective in helping students grasp difficult concepts,
improve problem-solving skills, and develop a positive attitude towards mathematics.

Types of Teaching Aids in Mathematics
1. Visual Aids:

o Charts and Graphs: Used to represent data visually, making it easier
for students to understand patterns, relationships, and trends.

o Geometry Tools: Instruments like protractors, compasses, and rulers
that help students explore geometric shapes, angles, and
constructions.

o Diagrams and Models: 3D models of geometric shapes, number lines,
and other visual representations that aid in understanding spatial
relationships and properties.

2. Manipulatives aids :

o Counting Blocks and Beads: Tools like unfix cubes, abacuses, and
counting beads that help young learners understand basic arithmetic
and number sense.

o Fraction Tiles and Circles: Visual and tactile aids that help students
grasp the concept of fractions, equivalence, and operations with
fractions.

o Algebra Tiles: Used to visualize and solve algebraic equations,
making abstract algebraic concepts more concrete.

o Geoboards: Boards with pegs and rubber bands that help students
explore geometric concepts such as shapes, area, and perimeter
through hands-on activities.

3. Technological Aids:

o Interactive Whiteboards: Digital boards that allow for dynamic
teaching, enabling teachers to demonstrate problems, show
animations, and engage students in interactive activities.
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o Mathematics Software and Apps: Programs like GeoGebra, Desmos,
and various educational apps that provide interactive simulations,
graphing tools, and practice exercises.

o Online Resources and Videos: Educational platforms and videos that
offer tutorials, demonstrations, and explanations of mathematical
concepts.

4. Kinesthetic Aids:

o Math Games and Puzzles: Engaging activities that promote critical
thinking, problem-solving, and the application of mathematical
concepts in fun and interactive ways.

o Measurement Tools: Instruments like scales, measuring tapes, and
graduated cylinders that provide practical experiences with
measurement and estimation.

5. Auditory Aids:

o Mathematical Songs and Rhymes: Audio aids that teach
mathematical concepts through catchy tunes and rhythms, making it
easier for students to remember formulas and rules.

o Recorded Lectures and Podcasts: Audio resources that provide
explanations, discussions, and problem-solving strategies, catering to
auditory learners.

Here are some pointers to be considered in choosing and making various teaching
aids:
The Teaching aids in Mathematics

e must be big enough to be seen by everyone in the classroom. It should be
seen even by the last pupil at the back.

e should clearly explain and transmit the concepts and ideas.
e should get everyone’s attention.
e should be used according to the purpose it is intended for.

e must be communicative. It can transmit the ideas the teacher wants to
convey.

e should be suited to the principles of teaching and learning.

The effective and successful use of Mathematical teaching aids always depend
on how the teacher manipulate and use it. Importance of teaching aids can be seen
from following points:

Benefits of Teaching Aids in Mathematics
1. Enhanced Understanding: Provide tangible representations of abstract
concepts.
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Visual Clarity: Make complex problems easier to visualize.
Interactive Learning: Keep students engaged and interested.
Active Participation: Encourage hands-on involvement in learning.

a bk~ DN

Catering to Learning Styles: Address visual, auditory, and kinesthetic
preferences.

Inclusive Education: Support diverse student needs, including disabilities.
Long-Term Memory: Reinforce learning through multi-sensory engagement.
Concept Reinforcement: Solidify understanding with repeated exposure.

© 0 N O

Problem-Solving Skills: Promote critical thinking through interactive aids.
10.Analytical Thinking: Develop skills by presenting problems in varied ways.
11.Practical Experience: Apply mathematical concepts to real-world situations.
12.Contextual Learning: Make abstract ideas relatable and understandable.
13.Building Competence: Increase understanding and confidence.

14.Reducing Math Anxiety: Make math less intimidating and more
approachable. Varied ways.

Dear Learners, by leveraging the diverse benefits of teaching aids, you can create a
more dynamic, inclusive, and effective learning environment. This not only improves
mathematical understanding and skill but also fosters a positive and proactive
attitude towards learning among students.

Self-Check Exercise — 1

1) How do teaching aids contribute to improved retention of mathematical
concepts?

A) By providing tangible representations of abstract concepts
B) By catering to different learning styles
C) By engaging multiple senses for long-term memory reinforcement

D) By reducing math anxiety

2) Which teaching aid specifically helps students understand the concept of
fractions by providing a tangible representation?

A) Algebra Tiles
B) Fraction Tiles
C) Geoboards

D) Interactive Whiteboards
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3) Think of a popular game you enjoy. How could you modify it to teach a specific
math concept, such as probability or geometry?

2.4  Developing/Preparing Low Cost improvised Teaching Aids

Modern world is witnessing most revolutionary changes in science and technology.
The meaning of education is given as bringing up or leading out or making manifest
the inherent potentialities in a pupil. John Dewey speaking of education as that
reconstruction or organization of experience which adds to the meaning of
experience and which increases ability to direct the course of subsequent
experience. Education proceeds from birth to death and the school in not the only
agency that imparts education. Though the school exerts greater influence in
educating the child, other social agencies like home, religion, press, radio, library,
television etc., supplement its work. Education lays emphasis on the inculcation and
fostering of scientific spirit, knowledge of scientific principles and factor and also
framing scientific methods.

Low-Cost Teaching Aids

Low-cost teaching aids are educational tools created using simple, inexpensive
materials, often involving both teachers and students in their creation. These aids
can be made with little to no cost and still make the learning process more engaging,
comprehensive, and effective. Teachers, especially those with skill and enthusiasm,
can use these low-cost alternatives to replace expensive equipment. Such aids
provide the benefit of a hands-on approach to learning, allowing students to actively
engage with the material. When both teachers and students are involved in the
creation of these aids, they tend to take pride in using them to enhance the learning
experience. Effective science and mathematics teaching relies on three main
elements: the teacher, the equipment, and the materials. Locally produced, low-cost
materials are not only more effective but are also easier to maintain.

Developing Low-Cost Teaching Aids

The teacher's primary role in developing low-cost teaching aids is to use locally
available materials, ensuring active participation in the creation process. Teachers
can either design these aids independently or collaborate with students. To create
effective aids, teachers must have a deep understanding of the learning objectives
and the concepts they aim to teach in science and mathematics. Teachers should
also be familiar with local resources and the environmental conditions that will
support the learning process. Teachers with a genuine interest in the subject matter
are more likely to prepare their own teaching aids, improving the quality of
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instruction. With encouragement from school administrators, parents, and the
community, these low-cost aids can be further improved for greater effectiveness.

Effective Design of Low-Cost Teaching Aids

When creating low-cost teaching aids, teachers should adhere to the following
principles:

e The concept should be explained clearly and simply, ensuring that all students
can grasp the material.

e The aids should capture students' attention and encourage critical thinking.

e Low-cost teaching aids must be simple, easy to handle, and practical to use.

e They should save money and reduce the complexity of using sophisticated
equipment.

Advantages of Low-Cost Teaching Aids

Improvisation and experimentation are key factors in successful science and
mathematics teaching. The benefits of low-cost teaching aids include:

e They help deepen students' knowledge and understanding.

e Improvisation encourages active participation, making learning more hands-
on.

e It ensures longer retention of information.

« Provides first-hand experience and multiple learning approaches.

e Encourages the development of a scientific attitude and research-mindedness
in students.

e Promotes greater interaction between teachers and students.

e Fosters collaboration among students.

e Increases student engagement and interest in the lesson.

« Cultivates a cooperative attitude and enhances students' self-confidence.

e Helps students make productive use of their leisure time.

e Supports the school’s ability to become self-sufficient.

e Makes the presentation of content more attractive and engaging.

e Encourages the adoption of new curricular ideas.

e Improves teaching efficiency.

e Accelerates learning and improves retention rates.

e Learning experiences that engage the senses are more impactful than
abstract methods.
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These advantages demonstrate how low-cost teaching aids can significantly
enhance the teaching and learning process, providing students with meaningful,
interactive, and memorable educational experiences.

To create interest in teaching learning process low cost teaching aids can be used.
Real learning takes place only when the students observe the experiments or when
they perform the actual experiment. This is impossible in our country due to lack of
facilities. Before the preparation of aids it is important to understand how to explain
the concepts. Teachers should know how to prepare, use and evaluate the low cost
teaching aids; so that their classroom interaction becomes meaningful. In service
training should be given to the teachers in this field. India is economically a
backward country, teachers should implant a healthy outlook towards the use of low
cost teaching aids. Science/mathematics teachers should encourage their students
to make the low cost teaching aids with help of locally available resources. The
pupils should be given a very clear picture of the resources available in the locality.
Attempts can even be made to allot a separate period of the preparation of the aids.
Teachers should as far as possible, make use of the low cost teaching aids rather
than sophisticated ones, while they demonstrate or teach lessons.

Self-Check Exercise - 2

1) Which of the following is a benefit of using low-cost teaching aids in science and
mathematics education?

A) Increased dependence on abstract learning

B) Reduced interaction between teachers and students

C) Enhancement of student engagement and involvement
D) Higher reliance on sophisticated equipment

2) Explain how the use of low-cost teaching aids in science and mathematics
education can promote interaction among students.

2.5 Roles of Models, Charts, Chalk board, Work Book, Geometry box,
Educational CD/DVD ROMs, and Use of Smart Classroom

Models: A model is a representation of an idea, object, event or system. A model
can come in many shapes, sizes, and styles. It is important to emphasize that a
model is not the real world but merely a human construct to help us better
understand real world systems. In general all models have an information input, an
information processor, and an output of expected results. Models and modelling play
a crucial role in mathematics/science practice. One justification for their inclusion in
mathematics/science teaching is that they contribute to an ‘authentic’ science
education, where teaching reflects the nature of mathematics/science as much as
possible. Models are human inventions, based on an incomplete understanding of
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how nature works. Models concentrate attention on specific aspects by using
something that is familiar as a simile to explain or describe something that is not
familiar. Consequently, most models are limited or ‘wrong’ in some key aspect. This
can create learning problems if students take a different meaning from the model
than that intended by the teacher. For example students may:

« learn the model rather than the concept it is meant to illustrate

fail to distinguish between a mental image and a ‘concrete’ model

lack the necessary visual imagery to understand the model

lack awareness of the boundary between the model and the reality the model is
representing

mix up aspects of two or more different models
e miss some key attributes and so misunderstand the purpose of the model

« continue to use the least sophisticated of a range of models, even when they have
been introduced to more advanced models

« find it difficult to apply the model in different contexts.

So, you should keep in mind following points while making and using a
mathematical model in classroom.

Effective Use of Mathematics Models

Mathematics models are powerful tools that help students grasp abstract concepts
by providing visual and hands-on learning experiences. Here’s a straightforward
approach to constructing and using them effectively:

1. Select the Concept: Choose a specific mathematical idea, like geometry
shapes or algebraic equations, that benefits from visual representation.

2. Design and Build: Create the model using suitable materials such as paper,
clay, or digital tools. Ensure it accurately reflects the concept with clear labels
and simplicity.

3. Hands-On Learning: Encourage students to interact with the model actively.
Let them manipulate it, experiment with different scenarios, and observe how
changes affect outcomes.

4. Integrate into Lessons: Use the model during lessons to reinforce theoretical
learning practically. Connect it to real-world examples to show its relevance.

5. Assess Understanding: Evaluate student comprehension by observing their
interactions with the model and their ability to apply concepts learned.

6. Maintain and Reuse: Ensure the model’s durability and functionality for
repeated use. Encourage students to create their own models to enhance
learning engagement.
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Dear Learners, by following these steps, you can effectively enhance mathematical
learning through models, making abstract concepts more accessible and fostering
deeper understanding among your students.

Charts: A chart is a good means or aid of teaching. It brings environment to the
process of teaching inside the class indirectly. Instead of visiting the actual fields of
a lesson in real life, the chart can bring such scene into class to be seen by
learners. The purpose is to give life to the theoretical learning. It facilitates the
process of presentation in class. A chart is a useful way to present and display
information or instructions, especially in a classroom or other educational situation.
It can range in size from a large wall chart to a single piece of paper. In other words
we can say that, “A chart is a group of related facts presented in the form of a
diagram, table, graph, or other visually organized model.”

In mathematics you can use following charts to make your teaching effective and
interesting to students. Here are some common kinds of charts used in mathematics:
1. Bar Chart: Displays data using rectangular bars of varying lengths to
represent different categories. The height or length of each bar corresponds

to the frequency, amount, or value of the data.

2. Line Graph: Shows data points connected by straight lines. It is used to track
changes over time or to demonstrate trends in data.

3. Pie Chart: Represents data as a circle divided into sectors. Each sector
represents a proportionate part of the whole data set, making it useful for
illustrating percentages or parts of a whole.

4. Histogram: Similar to a bar chart, but used specifically to represent the
distribution of numerical data. It consists of contiguous bars that represent the
frequency or distribution of data within specific intervals (bins).

5. Scatter Plot: Displays data points as individual dots on a graph. It is used to
show how much one variable is affected by another, or to examine
relationships between two continuous variables.

6. Pictograph: Uses pictures or symbols to represent data sets. The size or
number of pictures in each category corresponds to the frequency or quantity
being measured.

7. Box-and-Whisker Plot: Summarizes data using quartiles and outliers. It
consists of a box (representing the interquartile range), whiskers (extending to
the minimum and maximum values), and potentially outliers represented as
individual points.

8. Frequency Polygon: Represents the frequency of data points by connecting
the midpoints of the tops of the bars in a histogram with straight lines.

9. Area Chart: Similar to a line graph, but the area between the x-axis and the
line is filled with color or shading. It is useful for showing cumulative totals
over time.

10.Venn diagram: Uses overlapping circles or other shapes to illustrate the
relationships between different sets of data or groups.
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These charts and graphs are essential tools in mathematics for organizing,
analyzing, and presenting data in a clear and meaningful way, aiding in
understanding mathematical concepts and making informed decisions based on data
analysis.
Importance of Chart

e |tis useful in showing relationship between facts and figures

e Itis useful in presenting materials symbolically

e Itis useful in summarizing information

e |tis useful in showing continuity in process

e Itis useful in presenting abstract ideas in visual form

e Itis useful in showing development of structure

e Itis useful in creating problems and stimulating thinking

e Itis useful in encouraging utilization of other media of communication

e Itis useful in motivating the students

Chalkboard: Blackboard comes from its black colour. This is flat surface feature it
can be a board made of wood or fibre, however the term today start changing and
called the chalkboard so long chalks are used. According to Geoffrey, “A blackboard
is defined as a flat surface feature, it can be a board made of wood, fibre or
sometime made plastered on the wall of the class. The board is painted black to
reflect the white chalks used to write on it.” Chalkboard as teaching aids is very
important tools used by a teacher to facilitate learning and improve reading and
others skills. It is used to reinforce skills or facts and relieve anxiety, fears or
boredom because teaching aid is like a game.

Importance of the chalkboard

Chalkboard is the traditional visual aids that are very important part of the classroom
teaching. Advantages of using chalkboard are.:.

e It makes the teaching effectives: The blackboard makes the learning
cooperative between the teacher and the student.

e Control the pace of learning: It is quite possible for the student to learn the
changing actions of the teachers. A teacher can change immediately when he
sees the student does not understand or bored.

e It is a natural slide: A slide is a picture in motion. A teacher interacts with a
blackboard. Writing something. Turns to the student and talk.

e Enhances Student Comprehension Skills: The notes written by the teacher
on the board serves as a guide for the students in understanding the lesson.
As the teacher writes the lessons on the board, the students may inform the
teacher whether they understand them or not.

e Multipurpose teaching aid: The blackboard can be used to draw picture,
explanation can be written on the blackboard, and this is the place where the
student present their trial.

From the foregoing discussion we can say that using chalkboards also increases the
learning of specific subjects. This is an example of the famous quote of Benjamin
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Franklin that says, “Tell me, and | Forget. Teach me, and | remember. Involve me,
and | learn.”

Workbook: A workbook is a worker’s manual or a booklet outlining a course of study
or a record of work done or a student’s book of problems to be solved directly on the
page. A workbook is a book made up of a series of problems or practice examples
for a student to use as part of a course of study. The workbook, in particular, serves
as an agenda for the teacher, a helpful aid for substitute teachers and a useful
record for use in the future when teaching similar lessons and classes. Further, it
provides information on the quality of teaching and learning, and what the teacher
and students could do to improve the standard of their performance.

Advantages of Workbook

e The book “invites” the student to use it, it is more interactive, the clean and
empty pages with spaces, are there to be filled.

e The “theory” is introduced using strategies like: open questions fill the blank
etc. Never just “read the following...” The student must write something,
cannot be passive.

e The exercises are sequenced very carefully so that the level of difficulty
increases slowly. It allows the weaker students to follow without getting lost.

e The students keep the workbook at the end of the year and can use it in the
years to come; many of my students even use them in the first year university
course. They feel the book is “theirs” since they are the ones who wrote the
answers.

e This method can be applied to individual work, group work, homework etc.

Geometry Box: The definition of geometry is a branch of mathematics that focuses
on the measurement and relationship of lines, angles, surfaces, solids and points. An
example of geometry is the calculation of a triangle’s angles. Mathematics is an
abstract field, but it often must be used in physical objects. Geometry provides a
means of applying mathematical ideas to construction, vehicles and virtually all
objects. When studying how strong a building’s support will be, architects must use
geometric reasoning. Geometry was essential for developing modern mathematics.
The ancient Greeks studied geometry extensively, and many modern algebra
theorems and axioms have their roots in Greek geometry. The Greeks also used
proofs with geometry, and their work allowed later Arabic mathematicians to develop
algebra and algorithms. Algebra, and therefore all continuous mathematics, has
strong ties to geometric concepts.

Educational CD/DVD ROMs and Smart Classrooms: Revolutionizing Education

Educational CD/DVD ROMs: A medium is any tool or instrument used to convey or
accomplish something. In education, "media" refers to the means of creating, storing,
and presenting instructional content, including traditional tools such as chalkboards
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and books, as well as more modern equipment like computers, slide projectors, and
audio systems. In recent years, multimedia, which involves the combination of
various forms of media (text, video, images, and audio), has become a significant
part of modern education. Educational CD/DVD ROMSs represent a powerful medium
in this multimedia approach, enabling the storage and delivery of interactive lessons,
simulations, and resources that enhance students’ learning experiences.

Multimedia as a term was first introduced in the 1960s to describe the integrated use
of different media types, and today it is closely associated with computer-based
technologies that facilitate a more dynamic and engaging learning environment.
Educational CD/DVD ROMs serve as valuable resources, providing students and
educators with a wealth of interactive content that enhances learning and supports
the development of new skills.

Smart Classroom: A smart classroom is an innovative educational environment
equipped with advanced technology to improve teaching and learning processes.
This includes tools such as smart interactive whiteboards, projectors, and multimedia
resources like DVDs, PowerPoint presentations (PPTs), and more. Smart
classrooms have transformed traditional teaching methods, making them more
interactive, engaging, and efficient.

Smart classes, such as those powered by EDUCOMP, bring technology directly into
the classroom, right next to the blackboard, enhancing the teaching-learning
experience. This digital initiative has revolutionized the way teachers deliver lessons
and how students engage with the material. By using smart technologies, the
curriculum is presented through multimedia content, making learning more enjoyable
and ensuring that students are more likely to retain information. Through
visualization and interactive learning, students can grasp complex concepts more
easily, and the learning process becomes more engaging. The concept of smart
classrooms brings education closer to real-life scenarios, helping students learn
better by using visual aids and dynamic tools.

However, it is important to note that while smart classrooms are beneficial, they
should be used with discretion. Overreliance on digital tools may hinder the
development of imagination, visualization, and application capabilities. Therefore, the
use of smart classes should be balanced, depending on the subject matter and the
learning objectives.

Benefits of Smart Classrooms:

Smart classrooms offer numerous benefits for both students and teachers, including:
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Appeal to Audio-Visual Senses: Smart boards and other multimedia tools
engage students’ audio and visual senses, making the learning process more
effective. This dual sensory engagement helps students retain information
better and strengthens their understanding.

Time Efficiency: Traditional classrooms often waste time on manual tasks
like drawing diagrams. In smart classrooms, diagrams and visual aids are
readily available, allowing for more time to focus on active learning and
student engagement.

Health Benefits: Traditional chalkboards often result in chalk dust that can
irritate the eyes and lungs of both teachers and students. With smart boards,
this health concern is eliminated, contributing to a healthier classroom
environment.

Virtual Field Trips: Smart classrooms allow students to experience virtual
field trips, where they can explore concepts that are difficult to understand in a
traditional classroom. For example, a lesson about desert animals can be
enhanced by taking students on a virtual tour of the Sahara or Kalahari
deserts.

Interactive Marking: The smart board enables teachers to underline,
highlight, or mark key points during the lesson, making complex topics clearer
and reinforcing learning through interactive visual tools.

Inbuilt Library: Many smart boards come with an inbuilt library of resources,
allowing teachers to instantly access relevant materials without the need for a
physical library. This ensures that learning is always up-to-date and well-
supported.

Active Learning: Smart classrooms promote active participation from both
teachers and students. This interactive environment reinforces concepts by
involving students in the learning process, making education a collaborative
effort.

The Impact of Smart Classrooms:

Smart classrooms have revolutionized the way we approach teaching and learning.
They offer:

Instant Access to Multimedia Resources: Teachers have immediate
access to a wide range of multimedia content, helping them deliver lessons
that are tailored to the curriculum and engaging for students.

Real-time Assessments: Teachers can assess the learning outcomes of
students in real time, allowing them to identify areas where students may
need additional support. This enables more personalized and effective
teaching strategies.
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Diverse Learning Styles: Smart classrooms cater to different learning styles,
ensuring that all students can engage with the material in a way that works
best for them. Whether through visual aids, interactive modules, or hands-on
activities, smart classes provide a variety of learning experiences.
Simplifying Abstract Concepts: Difficult concepts, particularly those that are
abstract or hard to visualize, can be brought to life through 3D models and
interactive simulations. This makes learning more tangible and accessible to
students.

Improved Academic Performance: The combination of interactive learning,
real-time assessments, and diverse teaching tools leads to better academic
performance. Students find it easier to understand complex topics, which
ultimately improves their grades and comprehension.

In conclusion, smart classrooms represent a significant step forward in modern
education. By integrating technology into the classroom, teachers can deliver more
dynamic, engaging, and effective lessons. While smart classes provide clear
benefits, it is important to strike a balance and ensure that technology enhances the
learning process without overshadowing other valuable educational methods. The
integration of smart tools helps create a more engaging and accessible learning
environment, ultimately improving students’ understanding and academic success.

Self-Check Exercise — 3

Question 1: How does a smart classroom enhance mathematics learning?

A) By replacing traditional textbooks with digital content
B) By providing interactive whiteboards for collaborative problem-solving
C) By automating grading of math assignments

D) By minimizing student-teacher interaction

Question 2: What type of model would best demonstrate the concept of
surface area in geometry?

A) 3D Printed Cube
B) Line Graph

C) Pie Chart

D) Scatter Plot

Question 3: Describe one advantage and one disadvantage of using a chalkboard
compared to modern digital tools in a classroom.

Summary
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Dear learner in this unit we have discussed in detail the importance of various
teaching aids in mathematics: developing/preparing low cost improvised teaching
aids relevant to local ethos, roles of models, charts, chalk board, work book,
geometry box, educational CD/DVDROMS, and use of smart classroom.

2.7 Glossary

e Chart: A visual representation of data, information, or concepts, typically
presented in a graphical format such as bar charts, line graphs, pie charts,
or diagrams to aid understanding and learning.

e Teaching Aid: Any tool, device, or resource used by teachers to facilitate
learning and enhance understanding of concepts, including charts, models,
multimedia presentations, manipulatives, and educational software.

e Model: A three-dimensional or visual representation of an object, concept,
process, or phenomenon used to illustrate and explain complex ideas or
relationships in a simplified and tangible form.

e Smart Classroom: A technologically enhanced classroom environment
equipped with interactive whiteboards, computers, projectors, audiovisual
equipment, and internet connectivity to support interactive and multimedia
learning experiences.

¢ Interactive Whiteboard: A large display screen connected to a computer and
projector, allowing teachers to interact with digital content, annotate lessons,
and engage students in interactive learning activities.

e Manipulatives: Physical objects or materials used to represent abstract
concepts and promote hands-on learning experiences, such as blocks,
counters, fraction strips, and geometric shapes.

e Multimedia: Educational materials that integrate various forms of media
(text, audio, video, animations, graphics) to deliver content and engage
learners through multiple sensory channels.

e Visual Aid: Any visual tool or representation, such as charts, diagrams,
posters, maps, or illustrations, used to enhance understanding, illustrate
concepts, and reinforce learning in educational settings.

e Podcast: A digital audio or video recording available for download or
streaming, often used in education to deliver lectures, discussions,
interviews, or storytelling that supplement classroom learning.

e Gamification: The integration of game elements, mechanics, and principles
into educational activities and learning experiences to engage students,
promote motivation, and enhance learning outcomes.
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2.8 Answers to Self-Check Exercises
Self-Check Exercise -1

Answer 1) C) By engaging multiple senses for long-term memory
reinforcement

Answer 2) B) Fraction Tiles

Answer 3) In a modified version of the classic video game "Tetris" called
"Geometric Tetris," players manipulate falling blocks representing various
geometric shapes instead of traditional Tetrominoes. Each shape—such as
squares, triangles, rectangles, circles, and irregular polygons—comes with
specific geometric properties like sides, angles, area, and perimeter. Players
must strategically fit these shapes into the game grid, requiring spatial
reasoning and understanding of shape properties. Challenges and levels are
designed around geometric concepts, such as forming rows with shapes of
specific total sides or fitting shapes to create designated areas. The game
encourages players to explore transformations like rotation and reflection to
solve spatial puzzles, reinforcing their grasp of geometric principles in an
engaging and interactive manner. Through gameplay, players not only
enhance their problem-solving skills but also deepen their knowledge of
geometric shapes and their attributes, making learning geometry enjoyable
and accessible.

Self-Check Exercise -2
Answer 1) : C) Enhancement of student engagement and involvement

Answer 2) :The use of low-cost teaching aids encourages interaction among
students by fostering collaborative learning experiences. For example, when
students work together to create or use improvised tools like models or charts, they
discuss concepts, share ideas, and problem-solve collectively. This interaction not
only deepens their understanding of the subject but also develops communication
skills and teamwork. Additionally, the hands-on nature of these aids promotes active
participation, ensuring that every student has a role in the learning process, thus
enhancing overall engagement in the classroom.

Self-Check Exercise - 3

Answer 1: B) By providing interactive whiteboards for collaborative problem-solving
Answer 2: A) 3D Printed Cube

Answer 3:

Advantage: One advantage of using a chalkboard is its simplicity and accessibility.
It requires minimal setup and can be used instantly without relying on electricity or
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technical expertise. Teachers can also write and draw freely, facilitating spontaneous
explanations and demonstrations.

Disadvantage: One disadvantage is limited visibility and permanence. Chalk
markings can become faint over time, making it challenging for students sitting far
from the board to see clearly. Additionally, chalk dust may pose health concerns for
some individuals, and the inability to save or share content digitally limits review and
revision opportunities outside of class.
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2.10 Terminal Questions
1. Discuss the importance of various teaching aids in mathematics.

2. Explain the role of models, charts, chalk board, work book, geometry box, in
learning of mathematics.
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3.1 Introduction

Dear learners, this unit deals with the qualities of a good text book in mathematics
and evaluation of mathematics text book prescribed by Himachal Pradesh Board of
School education/CBSE for elementary and secondary stage.

3.2 Learning Objectives

After completing this unit, you will be able to;
e list and explain the qualities of a good text book in mathematics.
e describe the importance of evaluation of mathematics text book prescribed by
Himachal Pradesh board of school education/CBSE for elementary and
secondary stage.

3.3 Qualities of a Good Text Book in Mathematics

The textbook plays an important role in teaching and learning. It represents a useful
resource for both teachers as a course designers and learners. However, the use of
a ready-made textbook has its advantages and disadvantages. Textbooks give a
great contribution in the teaching-learning process both to the teachers and to
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learners. They offer a framework of guidance and orientation. Characteristics and
Qualities of Text-books are listed below:

e Text-books that are intended to be used should be useful for the students as
well as teachers.

e They should be so designed that on the one hand they may be written accord-
ing to the psychological requirements of the’ students and on the other they
should serve the purpose of the teacher who wish to impart knowledge to the
students in a successful and interesting manner.

e The size of the book should be handy. It should be possible for the students to
carry them properly. They should not be bulky. This is especially true about
books intended for the primary classes.

e Printing and get-up of the books should be interesting and attractive. They
should be printed in the letters that they do not require strain on the eyes of
the students. On the other hand they should be correctly and neatly printed.

e The exterior of the picture should be attractive. If the exterior is attractive,
students would like to carry them and keep them. This is true of the books
intended for primary classes.

e They should serve the purpose of the subject- matter as well as the aims and
objects of teaching. They should be written with a view on the aims and
objects of the teaching.

e The text-books should be accurately written. They should present the subject-
matter in such a manner that there is no fault in them. The subject-matter,
presented therein should be up to date.

e The style of the books should also serve the psychological requirements of
the students of different stages. Text books intended for the students of the
primary classes should be written in a story form. In the text-books meant for
higher classes the author may use the regional method or some other method
that is useful for the students of the stage.

e The text-books should continue to keep the interests of the students alive in
the subject-matter. The subject-matter should be presented in a simple and
lucid style and clear form.

e The text-books should contain all the necessary and relative material required
for a particular stage of education.

e Text-books should be free from prejudice. The presentation of the subject-
matter should be unbiased. There should be no material which can injure the
susceptibility of any class or category of people. They should contain
objective description of the people and conditions of different countries.

e The text-books should contain charts, maps, diagrams etc. as and where
required. Without the charts, maps and diagrams etc. the subject-matter of
Geography cannot be taught properly. It is, therefore, necessary to give place
to all these things in the text-books.
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e Geography is a developing subject. Every day we find that new researches
have been made in the field of Geography. Up to date knowledge of
Geography must be given place in the text-books.

e At the end of every chapter of the text-book there should be certain questions
that may be used for the revision of the subject-matter. Without these
guestions the text-books shall not be useful.

e If required the text-books may give a substance of the chapter at the end of
each lesson. Such a provision will help the students to grasp the subject-
matter properly.

Dear learner, in simple words keep in mind that the material should present more
than one point of view, and be free from discriminatory, exclusionary, or
inappropriately value-laden language, photographs, and illustrations. Textbooks
must be intended primarily for use by students, rather than for use by teachers. The
organization should be logical and easy to follow to promote ease of
comprehensibility. Textbooks must be constructed of high-quality materials
sufficiently durable to support frequent use by many students. For print materials, the
size, weight, and shape of the textbook should be such that the textbook is easily
transported with little risk of damage.

Self-Check Exercise — 1

Question 1: Which of the following is a characteristic of a good mathematics
textbook?

A) Lengthy explanations and complex language
B) Clear explanations with examples and exercises
C) Limited illustrations and visuals

D) Out-dated content and references

Question 2: Explain why it is important for a mathematics textbook to provide both
examples and exercises.

3.4 Evaluation of Mathematics Text Book prescribed by Himachal Pradesh
Board of School education / CBSE for Elementary and Secondary Stage

Textbook evaluation isn't just about picking the right books; it's a process that helps
us teach effectively and ensures students learn well. Teachers often struggle to find
clear criteria for evaluating textbooks, which can lead to choosing them in a
haphazard way. ldeally, we should evaluate textbooks before choosing them and
keep checking how well they work while we use them and even after we've used
them. There are three main times to evaluate: before you start using the book, while
you're using it, and after you've finished. Thinking about how well the book meets
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students' needs, fits with our teaching skills and beliefs, and how it presents the
subjects and teaching methods is crucial. Teachers should look beyond just what's in
the book to see how well it matches their teaching style and how the information is
organized. Evaluating textbooks helps us understand our teaching better and think
about what really matters in our lessons, like how well the tasks and activities fit with
what we're trying to teach.

Dear learner, when evaluating educational materials, considers the following
suggestions to ensure their effectiveness:

- Think about how well the materials fit your teaching contexts and the situations you
encounter.

- Look for authenticity in the content to ensure it resonates with real-world
applications.

- Be mindful of socio-cultural issues to ensure inclusivity and relevance for diverse
student backgrounds.

- Evaluate the organization of the materials to ensure they are logically structured
and easy to navigate.

- Assess the methodology used in the materials to determine if it aligns with your
teaching approach and philosophy.

- Examine the textbook content to ensure it covers the necessary topics
comprehensively and accurately.

- Review the tasks, exercises, and activities provided to ensure they promote active
learning and engagement.

- Consider the self-instructional features that support independent learning and
student autonomy.

- Explore supplementary materials that enrich and expand upon the textbook
content.

- Evaluate the visual design to ensure it is clear, appealing, and enhances
understanding.

- Address practical concerns such as durability, accessibility, and cost-effectiveness.
- Finally, assess the overall quality of the textbook based on its educational value
and potential impact on student learning.

By carefully considering these aspects during materials evaluation, you can make
informed decisions that enhance teaching effectiveness and support student learning
outcomes.

Criteria for Evaluating Mathematics Textbooks at Elementary and Secondary
stage:To evaluate mathematics textbooks in Himachal Pradesh, whether for
government schools under the Himachal Pradesh Board of School Education
(HPBOSE) or CBSE-affiliated schools, you can follow a structured approach
focusing on several key criteria. Here's a comprehensive guide on how to evaluate
these textbooks effectively:
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e Alignment with Curriculum Standards:

(@]

Familiarize yourself with the mathematics curriculum framework
provided by HPBOSE and CBCS. Ensure the textbook covers all
prescribed topics, concepts, and learning outcomes specified in the
curriculum for each grade level.

e Content Coverage and Accuracy:

(@]

o

Review the content of the textbook to ensure it provides
comprehensive coverage of mathematical principles, theories, and
applications relevant to the respective curriculum.

Verify the accuracy of mathematical content, explanations, and
examples provided in the textbook. Ensure clarity and correctness in
presenting mathematical concepts.

e Pedagogical Approach:

o

Assess the pedagogical strategies employed in the textbook. Look for
instructional methods that promote active learning, critical thinking,
problem-solving skills, and application of mathematical concepts in
real-life situations.

Evaluate if the textbook includes varied approaches such as hands-on
activities, projects, collaborative learning tasks, and opportunities for
inquiry-based learning.

e Clarity and Presentation:

©)

Evaluate the clarity of language and presentation used in the textbook.
Ensure that mathematical concepts are explained in a clear and
understandable manner suitable for students at the respective grade
level.

Consider the layout, design, and use of illustrations, diagrams, and
charts to enhance comprehension and engagement.

e Exercises and Practice:

©)

o

Review the variety, quality, and relevance of exercises, problems, and
activities provided in the textbook. Assess if these activities effectively
reinforce learning, encourage skill development, and provide sufficient
practice for students.

Look for differentiated exercises that cater to diverse learning needs
and abilities of students.

Assessment Tools:

Check if the textbook includes assessment tools such as exercises,
quizzes, tests, and review questions aligned with the curriculum
objectives.
Evaluate the appropriateness of these assessment tools in measuring
student understanding, progress, and achievement of learning
outcomes.

Inclusivity and Cultural Sensitivity:
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o Ensure that the textbook content respects cultural diversity, reflects
local contexts, and avoids stereotypes or biases.

o Assess if examples, illustrations, and contexts presented in the
textbook are inclusive and relevant to the cultural backgrounds of
students in Himachal Pradesh.

e Teacher and Student Support:

o Look for supplementary materials, teacher guides, digital resources,
and online support that accompany the textbook. Evaluate how these
resources enhance teaching effectiveness, provide additional
explanations, and support student learning outside the classroom.

e Feedback and Continuous Improvement:

o Gather feedback from teachers, students, and educational experts
regarding the usability, effectiveness, and relevance of the textbook.

o Use feedback to identify areas for improvement and suggest revisions
to enhance the quality and instructional effectiveness of the textbook.

e Usability and Accessibility:

o Assess the usability and accessibility of the textbook. Consider factors
such as readability, organization of content, navigational aids, and
ease of use, weight, and cost effectiveness for both teachers and
students.

Self-Check Exercise —2

Question 1: When evaluating a mathematics textbook for classroom use, which of
the following aspects should be considered to ensure it supports diverse learning
styles and enhances student engagement?

A) Length of chapters and number of exercises
B) Alignment with teaching methodologies
C) Use of colourful illustrations and diagrams

D) Availability of supplementary materials

Question 2: Why is it important for mathematics textbook to be aligned with teaching
methodologies?

Question 3: What points should we consider while evaluating mathematical
textbook?

3.5 Summary

Dear learner in this unit we have discussed the qualities of a good text book in
mathematics and evaluation of mathematics text book prescribed by Himachal
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Pradesh board of school education / CBSE for elementary and secondary stagein

detail.
3.6

Glossary

Textbook Evaluation: The process of systematically assessing the quality,
effectiveness, and appropriateness of educational textbooks based on
predefined criteria.

Criteria: Standards or benchmarks used to evaluate textbooks, including
factors such as content accuracy, pedagogical approach, organization, clarity,
alignment with curriculum standards, and cultural relevance.

Validity: The extent to which a textbook measures what it intends to measure
and meets educational objectives effectively.

Reliability: Consistency and dependability of a textbook in delivering
educational content and achieving desired learning outcomes.

Alignment: The degree to which a textbook's content, learning activities, and
assessments correspond to educational standards, curriculum guidelines, and
learning objectives.

Pedagogical Approach: The methodology or instructional strategies employed
in a textbook to facilitate teaching and learning, such as inquiry-based
learning, problem-solving approach, or hands-on activities.

Content Coverage: The comprehensiveness and depth of the subject matter
covered in a textbook, ensuring that all essential topics and concepts are
adequately addressed.

Clarity: The clarity and accessibility of language, explanations, examples, and
instructions within the textbook to facilitate understanding by students and
teachers.

Organization: The logical structure and sequencing of content within the
textbook, including chapter divisions, subheadings, and progression of topics.

Authenticity: The authenticity of content, examples, and materials used in the
textbook, reflecting real-world contexts and relevance to students'
experiences and backgrounds.

Cultural Sensitivity: The sensitivity of the textbook to diverse cultural
perspectives, ensuring inclusivity and respect for different cultural
backgrounds and contexts.

Supplementary Materials: Additional resources and materials provided
alongside the textbook, such as worksheets, answer keys, online resources,
and multimedia supplements, to enhance teaching and learning.
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e Assessment Tools: Tools and methods included in the textbook for assessing
students' understanding and mastery of learning objectives, such as quizzes,
tests, and formative assessments.

e Teacher Support: Guidance, resources, and instructional strategies provided
to teachers within the textbook to support effective classroom instruction and
implementation.

e User Friendliness: The usability and user-friendliness of the textbook for both
students and teachers, including layout, design, navigability, and readability.

3.7 Answers to Self-Check Exercises

Self-Check Exercise -1

Answer 1: B) Clear explanations with examples and exercises

Answer 2: Examples in mathematics textbook serve to illustrate the application of
concepts and demonstrate problem-solving techniques. They help students
understand how to approach different types of problems. Exercises, on the other
hand, provide opportunities for students to practice and reinforce their understanding
through application. By solving exercises, students can apply the concepts learned,
identify areas of difficulty, and gain proficiency through repetition and feedback.
Together, examples and exercises ensure a comprehensive learning experience that
promotes both understanding and skill development in mathematics

Self-Check Exercise — 2

Answer 1 : C)Use of colourful illustrations and diagrams

Answer 2: Alignment with teaching methodologies ensures that the textbook's
content and instructional strategies support effective teaching practices and cater to
diverse learning styles and needs. This alignment enhances the relevance of the
textbook in achieving educational objectives and promotes meaningful learning
experiences for students.

Answer 3: When evaluating a mathematical textbook, consider the following points:

. Content Coverage: Ensure the textbook covers all necessary topics
comprehensively and accurately.

. Clarity and Organization: Assess how clearly the content is presented and how
well it is organized for easy comprehension.

. Pedagogical Approach: Evaluate the teaching methods and strategies used to
explain concepts and engage students effectively.

. Relevance and Authenticity: Check if the examples, problems, and applications
are relevant to real-world situations and authentic in their representation.

. Activities and Exercises: Review the quality and variety of activities and exercises
provided to reinforce learning and assess student understanding.

. Supporting Materials: Consider the availability and quality of supplementary
materials such as teacher guides, online resources, and additional practice
materials.

. Visual Design: Assess the visual elements, layout, and use of illustrations,
diagrams, and graphs to enhance understanding and engagement.
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8.

9.

Adaptability: Evaluate how adaptable the textbook is to different teaching styles,
classroom environments, and student abilities.

Alignment with Curriculum Standards: Ensure the textbook aligns with the
curriculum standards and educational objectives relevant to your teaching context.

10.Feedback and Assessment: Review how well the textbook provides feedback

mechanisms and assessment tools to monitor student progress and understanding.
Evaluating a mathematical textbook based on these points ensures it meets the
educational needs of both teachers and students, promoting effective teaching and
learning outcomes in the cl
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3.9 Terminal Questions
1. List and explain the qualities of a good text book in mathematics.
2. Describe the importance of evaluation of mathematics text book prescribed by
Himachal Pradesh board of school education/CBSE for elementary and
secondary stage.
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41 Introduction

Dear learner, this unit deals with recreational mathematics - riddles, puzzles,
beautiful number patterns and magic squares in detail.

4.2 Learning Objectives

After completing this unit, you will be able to;
e list and explain the recreational mathematics - riddles, puzzles, beautiful
number patterns and magic squares

4.3 Recreational Mathematics - Riddles, Puzzles, Beautiful Number Patterns
and Magic Squares

Mathematics isn't just another subject—it's the bedrock of all sciences. Yet, for many
students, it's often seen as a challenge rather than a fascination. However, there's a
refreshing way to approach it: through recreational mathematics. Imagine turning
complex equations into thrilling games and puzzles. This approach not only makes
learning enjoyable but also enhances understanding. Think of Shakuntala Devi, who
transformed math into a playful adventure with her puzzles, or Ramanujan, whose
brilliance was sparked by curiosity and exploration.

Sadly, many students develop a dislike for math because textbooks and classes
often lack excitement and engagement. But it doesn't have to be this way!
Recreational activities inject fun and creativity into learning mathematics. They
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encourage open-mindedness, clear thinking, and real-world application. Whether it's
solving puzzles or unraveling mathematical riddles, these activities not only boost
confidence but also foster a deeper understanding of mathematical concepts.

Why does this matter? Because mathematics isn't just about numbers and
formulas—it's about developing critical thinking, problem-solving skills, and the ability
to reason logically. By incorporating games, puzzles, and interactive activities into
your teaching, you can ignite a passion for mathematics in your students. Imagine a
classroom where learning becomes a joyful journey of discovery, where each
mathematical concept is brought to life through hands-on experiences and
collaborative play.

As future mathematics teachers, your role is crucial. You have the power to
transform fear into curiosity and indifference into enthusiasm. By integrating
recreational activities into your lessons, you can create an environment where every
student feels empowered to explore, experiment, and excel in mathematics

Riddles: In a world where children’s lives are becoming increasingly more invested
in social networks, it is becoming very important to find ways to bond with children
and help them learn outside of these networks. A very good way of doing this is
sharing riddles with children and teaching them the logic behind them. Riddles are
more beneficial and can improve children's mental state in more ways than you may
expect.
What exactly is a riddle? It's a clever statement or question with a hidden meaning,
challenging us to decipher its logic. Take this classic example: "I speak without a
mouth and hear without ears. | have no body, but | come alive with the wind." What
am 1? (Answer: an echo).
Mathematical riddles, like this one, introduce children to intellectual humor and
stimulate laughter, which is vital for happiness and mental well-being. They provide a
refreshing break from monotony in education, keeping young minds engaged while
flexing their cognitive muscles.
Beyond entertainment, riddles work wonders for brain development. They enhance
problem-solving skills and nurture creativity, qualities highly valued in today's society.
Consider how deciphering riddles requires analyzing clues, making connections, and
exploring multiple solutions—a perfect workout for young brains gearing up for
academic challenges.
Todescribe riddle precisely is hard and has attracted a fair amount of scholarly
debate. Georges and Dundes suggested that “a riddle is a traditional verbal
expression which contains one or more descriptive elements, a pair of which may be
in opposition; the referent of the elements is to be guessed.” In other words riddle is
a statement or question or phrase having a double or veiled meaning, put forth as
apuzzleto be solved. In some traditions and contexts, riddles may overlap
with proverbs.
Advantages of riddles:

e Introduce students to intellectual humour: Laughter is important to

happiness and health. In addition, laughter is a very good way to motivate
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people to continue working after a long monotonous day. It can relax the brain
and body, helps us release stress, and makes us feel great. Boredom and
keeping children's attention is one of the largest problems associated with
education today, so riddles can be a great way to break up the day and relax
the brain, while keeping the brain working.

e Work their brains: Problem solving and critical thinking skills are two of the
most important and sought after abilities in society today. This is
demonstrated by the importance of standardized testing when getting into
college and graduate school. Riddles have been shown to improve children's
comprehension and creativity, making them the perfect prep for children.

e Reading comprehension: Everybody can read to some extent, but this
doesn't mean that they can read quickly enough or understand difficult content
that will enable them to be useful in the workforce. Riddles can help out with
this by expanding vocabulary and increasing the ability to understand context.

e Expand their vocabulary: When children (and really everyone) encounter
words that they don't understand they figure them out through context.
Riddles give words a great deal of context which makes it easier for children
to learn, remember and use these words. In another way, riddles force kids to
ask more questions about words they don’t understand.

e Giving them the opportunity to teach: Teaching kids riddle allows them to
know and understand something that most other people do not, giving them
an opportunity to repeat them and teach them to others. When children learn
riddles it's very different from most of what they learn, they can teach these
riddles to their peers, parents, and teachers. This reinforces their
understanding of the riddle and it also allows them to interact with people in a
constructive social way.

e To bond with children: Telling and teaching riddles to children is a great way
to form relationships with them and break through any social issues the child
may have, making it easier for them to form social relationships in the future.

That is why children should all be exposed to a good number of riddles.

Puzzles:From early childhood to adulthood, puzzles captivate our minds with their
ability to challenge our thinking and exercise our cognitive abilities. They play a
crucial role in educational development, particularly for toddlers and young children,
offering numerous mental learning benefits and skill-building opportunities.
Psychologists emphasize that when children interact with and manipulate their
environment—like solving puzzles—it significantly influences their brain
development.

Puzzles cover a wide range of themes from alphabet letters to shapes, animals,
numbers, and more, enhancing visual-spatial awareness and deepening
understanding across different subjects. For many children, puzzles serve as a
gateway to grasping complex concepts, such as learning the alphabet or
understanding geometric shapes, in a fun and interactive way.
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Beyond cognitive development, puzzles are invaluable for refining fine motor skills.
Children engage in picking up, pinching, and maneuvering puzzle pieces—some with
knobs or chunky shapes—fitting them into slots and sorting them correctly. This
hands-on activity promotes hand-eye coordination and dexterity through a trial-and-
error process, fostering problem-solving skills from an early age.

Moreover, puzzles encourage cooperative play among children. Collaborating to
complete a puzzle involves discussing strategies, taking turns, sharing ideas, and
supporting each other through challenges. This collaborative effort not only builds
social skills but also instills a sense of accomplishment and camaraderie upon
completing the puzzle together.

The satisfaction of achieving a goal through puzzle-solving boosts children's self-
confidence and self-esteem, preparing them for future challenges in life. It teaches
perseverance, patience, and the joy of overcoming obstacles, essential qualities for
lifelong learning and personal growth.

In essence, puzzles are not just educational toys; they are powerful tools that nurture
young minds, teaching vital life skills in a playful and engaging manner.

Advantages of Puzzles
When your student is alone with a puzzle you can expect following basic skills to be
built:

e Language Skills: Puzzles offer children an opportunity to develop many
language skills. When a child asks for a certain piece they will often describe
what they are looking for. For example, the round pieces, the blue bumpy
piece, etc. Puzzles are often used when working with Autistic children who
have delayed speech ability as a playful tool to encourage speech.

e Mathematics Skills:Puzzles teach children several basic math concepts as
well. While working with a puzzle children learn to categorize and organize
pieces while doing that they are able to classify and label the pieces as well.

e Eye-Hand Coordination: Wooden puzzles build eye-hand coordination. The
ability to coordinate what the eye sees, the mind wants to do, and what the
hands can accomplish takes a lot of practice. Puzzles offer an enjoyable way
to practice this skill while encouraging independence.

e Fine Motor Ability: Puzzles offer a fun way to develop fine motor ability.
Children need to develop strength in the muscles in their fingers so that they
can grasp things and hold onto them. This will later give them the ability to
hold a pencil.

e Social Skills:Puzzles offer opportunities to expand social skills as well. When
children work cooperatively to complete a puzzle they engage in conversation.
They develop a plan to solve the puzzle, they take turns and help each other
solve problems as they arise.
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e Developing Persistence: When a child works on a puzzle until completion
the child is developing persistence. Once the puzzle is solved the child can
feel a sense of accomplishment which boosts his independence and self-
esteem.

e Adaptable and Abstract Thinking: Children use adaptable thinking and
deductive reasoning skills when they find different ways to put the pieces
together. They gain the ability to think abstractly when they are able to see
negative space, like the space where a puzzle piece may fit, and figure out
what type of shape would be needed to fill that space.

e Spur Imagination and Creativity:Playing with mosaic puzzles encourages
imagination and creativity. The colors and shapes of the mosaic pieces serve
to stimulate brain cells and encourage prolonged interest when arranging the
pieces in endless designs.

Examples of puzzle:

Number Pattern: A set of numbers that perform certain series/pattern like addition
or multiplication repeatedly is termed as number pattern.

Magic Square : In recreational mathematics, a magic square is an arrangement of
distinct numbers (i.e., each number is used once), usually integers, in a square grid,
where the numbers in each row, and in each column, and the numbers in the main
and secondary diagonals, all add up to the same number, called the “magic
constant.” A magic square has the same number of rows as it has columns, and in
conventional math notation, “n” stands for the number of rows (and columns) it has.
Thus, a magic square always contains n> numbers, and its size (the number of rows
and columns it has) is described as being of order n. A magic square that contains
the integers from 1 to n? is called a normal magic square. (The term magic square is
also sometimes used to refer to any of various types of word squares.)

Normal magic squares of all sizes except 2x2 (that is, where n= 2) can be
constructed. The 1x1 magic square, with only one cell containing the number 1, is
trivial. The smallest (and unique up to rotation and reflection) non-trivial case, 3x3, is
shown below.

2 7 6 =15
95115
4 3 8 =15

‘R
15 151515 15
The magic square is a simple concept and one that has been around for thousands
of years. Mathematicians, artists and mystics have long been fascinated by the
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mesmerising patterns that they produce, and perhaps it is not surprising that
Sallows, under the influence of hallucinogenic drugs, was taken under their spell. A
magic square is a grid of numbers for which every line, column and diagonal adds up
to the same number. For example:

4 9 2
3 5 7
8 1 6

In this case, the rows, columns and diagonals all equal 15.

Self-Check Exercise -1

Question 1:Which approach is recommended to make mathematics learning
enjoyable and effective for students?

A. Memorizing formulas and equations

B. Conducting frequent tests and assessments
C. Incorporating recreational activities and games
D. Using complex examples and problems

Question 2: What is the primary benefit of using riddles, including mathematical
riddles, in education?

A. They improve physical fithess
B. They enhance problem-solving skills and critical thinking
C. They encourage competitive behaviour

D. They promote memorization of facts

Question 3: How can riddles are effectively used in mathematics classrooms to
engage students and introduce new concepts?

Question 4: Discuss the benefits of using puzzles in mathematics education,
focusing on how they enhance cognitive skills and cooperative learning among
students.

4.4  Summary

Dear learner in this unit we have discussed the concepts of recreational mathematics
- riddles, puzzles, beautiful number patterns and magic squares in detail.
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45 Glossary

Riddle: A riddle is a type of puzzle or problem that is designed as a question or
statement that requires ingenuity and careful thought to answer or solve. Riddles
often involve wordplay, ambiguity, or clever twists that challenge the solver's logical
thinking and ability to interpret clues.

Recreational Mathematics: Recreational mathematics refers to mathematical
problems, puzzles, or activities that are enjoyable, engaging, and often non-
traditional in nature. These activities are typically pursued for intellectual pleasure or
entertainment rather than for serious academic or professional purposes.
Recreational mathematics can involve puzzles, games, mathematical magic tricks,
and other intriguing mathematical challenges.

Puzzles: Puzzles are mental challenges or games that require solving by logical
reasoning, pattern recognition, or other cognitive skills. Puzzles can take various
forms, such as jigsaw puzzles, Sudoku, crossword puzzles, logic puzzles, and
mathematical puzzles. They are designed to entertain, stimulate the mind, and
enhance problem-solving abilities.

46 Answers to Self-Check Exercises

Self-Check Exercise -1
Answer 1: C. Incorporating recreational activities and games
Answer 2: B. They enhance problem-solving skills and critical thinking

Answer 3: Riddles can be effectively used in mathematics classrooms to engage
students by fostering critical thinking and problem-solving skills. They introduce new
concepts in a playful and engaging manner, challenging students to apply logic and
deduction to find solutions. Additionally, riddles create a collaborative learning
environment where students can discuss and explore mathematical ideas together.

Answer 4:Puzzles offer numerous benefits in mathematics education. They enhance
cognitive skills such as spatial reasoning, pattern recognition, and logical thinking.
Puzzles also promote perseverance and resilience as students work through
challenges to find solutions. Furthermore, puzzles encourage cooperative learning
by fostering teamwork and communication among students as they collaborate to
solve problems.

4.7 References/Suggested Readings

56



Aggarwal S.M. (2005). Teaching of Modern Mathematics, Delhi:DhanpatRai and
Sons.

Nanda, N. N. (1972). Teaching Mathematics, Ludhiana; Sharda Brothers.

NCERT, A Textbook of Content-cum-Methodology of Teaching Mathematics, New
Delhi

Rai, B. C. (1978). Teaching of Mathematics, Lucknow; Prakashan Kendra.

Rawat, M. S. (1982). GanitShikshan, Agra; VinodPustakMandir.

Reymond, B. (2000). Math-tricks, puzzles and games. New Delhi: Orient Paperbacks
Sharan, R., & Sharma, M. (2006).Teaching of Mathematics. New Delhi: A.P.H.
Publishing Corporation.

Siddizui, M. H. (2005). Teaching of Mathematics, New Delhi: A.P.H. Publishing
Corporation.

Sidhu, K. S. (2006). The Teaching of Mathematics, New Delhi: Sterling Publishers
private Ltd.

Singh, M. (2006).Modern Teaching of Mathematics, New Delhi: Anmol Publications
Pvt. Ltd.

Suxen, R. C. (1970). Curriculum and Teaching of Mathematics in Secondary School,
New Delhi: NCERT.

4.8 Terminal Questions

1. List and explain the recreational mathematics - riddles, puzzles, beautiful
number patterns and magic squares.
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Unit- 5
Unit and Lesson Planning in Mathematics: Meaning, Need and Importance,
Principals and Steps in Lesson Planning, Essentials of A Good Lesson Plan

Structure

5.1 Introduction

5.2  Learning Objectives

5.3  Meaning of Unit Planning and Lesson Planning
Self check exercise-1

5.4  Need and Importance of Unit Planning and Lesson Planning
Self check exercise -2

5.5  Principles steps in Lesson Planning
Self check exercise -3

5.6  Essentials of a good lesson plan
Self check exercise -4

5.7  Summary

5.8 Glossary

5.9 Answers to Self-Check Exercises

5.10 References/Suggested Readings

5.11 Terminal Questions

5.1 Introduction:

If you are keen in making lesson plans which may help you in achieving your
identified objectives, then they should be stated clearly. If objectives are not clearly
defined, it is impossible to evaluate a student, a lesson, a unit, a course or a
programme effectively. This leads to teaching disaster. Unless you have clear picture
of instructional intention, you will be unable to select test items it the objectives are
clearly defined, then students know which activities are relevant for success of the
teaching learning process.

A meaningfully stated objective is that clearly communicate the readers the writer’s
intention- It states the behavioral outcome students after completing a chapter. The
most important characteristics of useful objectives are that it identifies the kind of
performance that will be accepted as evidence that the learner has achiever the
objective.

According to B.S. Bloom

“‘Educational objectives are not only the goals towards which curriculum is shaped
and towards which instruction in guided, but they are also the goals that provide, the
detailed specification for the construction and use of education techniques”.
According to E.J. Frust,

“An educational objective may be defined as a desired change in behavior in a
person that we are trying to bring about through education”.

If we look back at the objectives of teaching Mathematics in early twentieth century,
then we see major stress was on teaching of facts. As the time passed and various
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committee and commissions recommended changes according to need of changing
time, still we see the stress was on acquisition of knowledge.

5.2 Learning Objectives:
After going through this unit, learners will be able to:

o Formulate instructional objectives of teaching Mathematics.

o Plan a teaching unit of Mathematics.

o Plan a lesson effectively according to different approaches.

o Know the process of developing Lesson Plan in Mathematics.

5.3 Meaning of Unit Planning:

A Unit includes the procedure of presentation of the subject- matter. It is both
a block of content as well as method. The teaching units are not just a collection of
unrelated topics or lessons but are integrated ones. A number of lessons may be
required to complete one teaching unit. Each lesson is a part of the whole unit and
leads to the development of next lesson in the unit. A single lesson may serve for
getting the pupils ready for a new experience, for presenting a new experience and
finally helping the pupils assimilate the learning. Due care should be taken with
regard to the nature of subject matter, the conditions under a unit is to be taught, and
the needs of the pupils etc.
Definitions:
“A unit is as large a block of related subject matter as can be over viewed by the
learner”.
Preston
“Outline of carefully selected subject matter which has been isolated because of its
relationship to pupils’ needs and interests”.
Sanford
“The unit is an organized body of information and experience designed to effect
significant outcomes for the learner”.
Wisely
Thus, a teaching unit keeps in view the needs, capabilities and interest of pupils. It
provides organized body of information and experience. This aims at significant
outcome from the learners.
Points To Be Kept In Mind While Planning For A Unit:

o It must be related to social and physical environment of the pupils.

o It must take into account the previous experiences of pupils.

o It must provide new experiences to the pupils.

o It must not be too lengthy, so that pupil’s interest is sustained.

o It should be flexible so as to allow different types of students to explore their
capacities.

o It should be the result of cooperative planning of teacher and pupil as far as
possible.
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Unit plans follow much the same format as a lesson plan, but cover an entire
unit of work, which may span several days or weeks. Modern constructivist teaching
styles may not require individual lesson plans. The unit plan may include specific
objectives and timelines, but lesson plans can be more fluid as they adapt to student
needs and learning styles.Unit Planning is the proper selection of learning activities
which presents a complete picture. Unit planning is a systematic arrangement of
subject matter.

According to Samford "A unit plan is one which involves a series of learning
experiences that are linked to achieve the aims composed by methodology and
contents".

Dictionary of Education:

"A unit is an organization of various activities, experiences and types of
learning around a central problem or purpose developed cooperatively by a group of
pupils under a teacher leadership involving planning, execution of plans and
evaluation of results".

Steps of Developing a Teaching Unit:

1. Preparation or motivation:

The pupils establish the purpose and one motivated to achieve it. The motivation
must be self-directed. This is required throughout the lesson.

2. Knowing the previous experience:

It is always advisable to start with the pupils where they are, this is helpful in knowing
the background so that duplication or danger of non-understanding can be arrived.
This can be done by questioning.

3. Presentation:

In this step new experiences are given to the students. These may be direct or
vicarious care must be taken to present adequate amount of new experience that
can be digested by pupils.

4. Organization of learning:

The student should get opportunity to bring their learning together so that they may
establish relationship between the new experiences and assimilate them.

5. Summarization:

This is usually done at the end of the teaching unit to bring together all the learning.
This may be done at internals during the progress of the unit organization and
summarizations go together.

6. Review and drill:

During the progress of unit, there is a chance of forgetting some part of it and not
comprehending same. This requires reviewing or drilling the new content taught for
better retention from time to time during the lesson.

7. Evaluation:

Evaluation should be done to know the level of achievement of students. This can be
done either by written form or oral form after short intervals i.e., after a week or
fortnight. This can also be done by interview, self-check test, puzzles etc. The final
test gives grades to the pupils and tests effectiveness of teaching.

Lesson Planning:
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A lesson plan is not a blue print that one has to adhere to it at all costs. It is
rather, a guide, an index of sequence of class-room activities, a list of important
teaching points, and suggestions for procedures that may be followed during the
period. The teacher may and should modify the plan or change any part of it
whenever necessary. A lesson plan is a systematic preparation done in a scientific
manner. Without a lesson plan, even the most competent teacher is unsuccessful.
There may be differences among the scholars regarding the form of lesson plan but
there cannot be two views regarding its need. There is a description of the acquired
knowledge, new knowledge, question method, means, materials etc. in the lesson
plan. In reality the lesson plan can be called the heading of that description which
tells about what achievements of teacher, and by the help of what means and class
activities they can be achieved within an hour.

A lesson plan is the instructor’s road map of what students need to learn and
how it will be done effectively during the class time. Before you plan your lesson, you
will first need to identify the learning objectives for the class meeting.Then, you can
design appropriate learning activities and develop strategies to obtain feedback on
student learning.

A successful lesson plan addresses and integrates these three key components:

. Objectives for student learning
. Teaching/learning activities
. Strategies to check student understanding

Specifying concrete objectives for student learning will help you determine the kinds
of teaching and learning activities you will use in class, while those activities will
define how you will check whether the learning objectives have been accomplished

What do | want students to learn?
How will | check for What teaching and learning
understanding? activities will 1 use?

Theoretical knowledge of teaching concept does not provide any guideline for
classroom instructional procedure. Every teacher who intends to teach something
has to prepare an outline of his subject or topic in written form or at his cognitive
level that is known as lesson planning. A teacher has to apply his theoretical
knowledge in planning and administrating his lesson plan. A practical outline of a
topic to be taught in a period is called the lesson plan. It is designed during the
student teaching or teaching practice.
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It is important to note that lesson planning is a thinking process, not the filling in of a
lesson plan template. Lesson plan envisaged s a blue print, guide map for action, a
comprehensive chart of classroom teaching-learning activities and an elastic but
systematic approach for the teaching of concepts, skills and attitudes.

Origin of Lesson Plan and Unit Planning:

Lesson plan has originated from Gestalt psychology. The Gestalt theory of
learning has a great influence on human learning. In the school the whole is
perceived by a part. A unit plays an important role in learning. The learner usually
takes help of the units in understanding and grasping the whole concept. The
meaningful activities are related are related to one another within a unit. These
activities provide the purposeful learning experiences and the learner understands
the whole concept. This theory originates the concept of “Unit Plan”.

The unit plan is based on two streams of thoughts: Herbart propounds the first
approach. He stresses on the content and information in a unit plan. John Dewy and
Kilpatrick gave the second approach. They have emphasized on the experiences of
learners in a unit plan rather than information.

B.F.Skinner has provided a recent approach to a unit plan. The focus of his unit plan
is the modification of behaviour. His major assumption about learning is that the
student learns better if the content is provided in small units. The unit-plan is the
crucial aspect of a lesson plan.

Meaning and Definitions:

Teaching is organized in three phases: pre-active, interactive and post-active.All the
activities of a teacher and his planning done prior of the timings of his class are
called pre-active. Lesson planning is the pre-active phase of teaching.

N.L.Bossing has given a comprehensive definition of lesson plan. “Lesson plan is
the title given to a statement of the achievement to be realized and the specific
meaning by which these are to be attained as a result of the activities engaged
during the period.”

Binning and Bining have explained the structure and purpose of lesson planning in
their definition.“All lesson planning involves defining the objectives, selecting and
arranging the subject-matter and determining the method and procedure.”

I.K.Davies has given four steps for management of learning, planning, organizing,
leading and controlling. He has also given the greater importance of lesson planning
in the first step of planning of teaching. He has defined in the following manner.
“Lessons must be prepared for there is nothing so fatal to a teacher’s progress than
un-preparedness.

Ryburn considers that a teacher gains experience about his classroom work,
through lesson planning so that he is able to perform his tasks successfully in his
teaching. He has defined the concept in brief. “To teach we must use experience
already gained as starting point of our work.”

We can also take a look at James Michael Lee’s definition of lesson plan. He
says,” A lesson plan is an organized statement of general and specific educational
goals together with the specific means by which these goals are to attained by the
learners under the guidance of the teacher on a given day.”
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Self Check Exercise 1:

Q.1 Lesson planning requires probing questions
a) Previous knowledge

b) Prior experience

c) Subject knowledge

d) None of above

Q.2 The language of the lesson plan should be
a) Simple and Understandable

b) Technical words may be ignored

c) Very precise and to the point

d) Bothaand c

5.4 Need and importance of Unit and Lesson Plan (Fail to Plan = Plan to Fail)
When should we plan a lesson?

Avoid planning lessons several days or weeks ahead of time because a
teacher will not be aware of the students’ needs or what problems they might be
faced with at that particular time. It is best to plan lessons daily and bring them into
class because as the lesson is progressing (as students are interacting with their
teacher and with the language they are studying) things evolve and develop,
depending on what has happened and what is happening moment to moment, and
this way the teacher has a better and more accurate understanding of what students
need to focus on in future lessons.

Why should we plan a lesson?

Lesson planning is essential because:

. It helps the teacher conduct her lesson in an orderly fashion and it allows
students to know what they are going to be learning and how it fits into the course
syllabus.

. Students also feel that the lessons are sequenced properly. Having a good
lesson plan will also increase confidence in the teacher; on the other hand, not
having a plan will result in complete failure for both teacher and students. In addition,
a detailed plan clearly demonstrates that the teacher has taken the time, as well as,
put in the thought and effort into making the lesson.

. Teachers who do not produce a lesson plan are often lazy, or feel that they
can create a lesson (known as jungle path lessons) based on what is happening in
the room at that moment. This can sometimes work, but to continue to never have a
lesson plan proves to be ineffective, besides, your students will become frustrated
and feel a sense of negligence or carelessness on the teacher’s part as well as not
getting their money’s worth.

. Planning detailed lessons will avoid problems in class. This will give the
teacher confidence that they have done their best to plan for any eventuality, or at
least minimize some problems.
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Importance of Lesson Plan:

If the trademark of a doctor is the stethoscope, the engineer is the calculator, the
teacher cannot be able to teach without his or her lesson plan. Can be tedious on the
part of the teachers especially when it is done for the first time, lesson plans are
actually very essential in inculcating students and pupils necessary skills, knowledge
and wisdom they need.

Essence of Having a Lesson Plan:

. It is a one step backward two steps forward approach. Although can be
difficult to do and requires tones of effort to accomplish at first, it enables you to save
much time in the coming years, since the lesson plans that you just made can be
employed over and over again, but If updates are necessary do so though.

. It allows you to manage your time, effort and resources efficiently.
e It gives you a bird’s eye of view of things to be taught and learned everyday.
. It provides the teacher many ways to keep the teaching process not

monotonous and redundant. Keep in mind that the time your students spent in
paying attention to the class is just equivalent to half of their age, and a lesson plan
is the best way to keep the interests of students and pupils interests all throughout.

. Since it is like a script in movies, lesson plans makes teaching mundane and
easy.

. It makes you organized whilst teaching.

. You can able to determine when to insert icebreakers and interesting facts
and lessons to keep your student and pupils glued to their lessons.

. Variations in the activities are easily whipped up which will benefit your

students. Bear in mind that you are dealing with a class that has multiple intelligence,
and different activities will cater to all types of students and pupils.

. Lesson plans will easily help you to achieve your goals and objectives, and
same can be said on the part of your students or pupils.

. Lesson plans helps you get rid of problems or avoid them.

. It gives you a reality check of your everyday performance.

. It improves the habit and attitude of your students or pupils.

. It definitely improves your teaching skills.

A lesson plan is vital in teaching; it gives you the guide you need to pull through.
Remember, that teaching is a difficult since you are dealing with children or
teenagers with raw skills, knowledge, and wisdom.

Finally, with lesson plans you will be able to impart the things they need to learn, to
the best of your abilities.

Self Check Exercise -2:

Q.3 Lesson planning helps the teacher conducts her lesson in an orderly fashion. (
true/ false)

Q.4Lesson planning gives you a reality check of your everyday performance. ( true/
false)

5.5 Principals and Steps in Lesson Planning:

64



1) Principals of Lesson Planning

> Clear Learning Objectives: Begin with a clear understanding of what you
want students to learn by the end of the lesson. Objectives should be specific,
measurable, achievable, relevant, and time-bound (SMART). For example, students
should be able to solve quadratic equations using the quadratic formula by the end
of the lesson.

> Engagement and Relevance: Make connections between mathematical
concepts and real-world applications or students' interests to increase engagement.
Use relatable examples and problem-solving scenarios that demonstrate the
practical relevance of the mathematical concepts being taught.

> Differentiated Instruction: Recognize and accommodate the diverse
learning needs and abilities of students in the classroom. Provide opportunities for
students to work at their own pace, offer varied approaches to solving problems, and
incorporate multiple modes of representation (visual, auditory, kinesthetic, etc.) to
support different learning styles.

> Active Participation and Inquiry-Based Learning: Encourage active
participation and critical thinking through inquiry-based activities, problem-solving
tasks, and collaborative learning experiences. Allow students to explore
mathematical concepts through hands-on activities, discussions, and investigations,
fostering a deeper understanding of mathematical principles.

> Assessment and Feedback: Integrate ongoing formative assessment
strategies throughout the lesson to monitor student understanding and progress.
Provide timely and constructive feedback to guide students towards mastery of
mathematical skills and concepts. Use a variety of assessment methods, such as
quizzes, exit tickets, and observations, to gather evidence of learning and inform
instructional decisions.

2) Steps in Lesson Planning

Creating effective lesson plans is essential for guiding your teaching process and
ensuring that students achieve the desired learning outcomes. Below is a breakdown
of the key steps to take when creating your first lesson plan, along with the reflection
guestions that will help you design and refine your activities.

(a) Outline Learning Objectives

The first step is to determine what you want students to learn and achieve by the end
of the class.

Reflection Questions:

e« What is the topic of the lesson?

e What do | want students to learn?

e What do | want them to understand and be able to do by the end of the
lesson?
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e« What do | want them to take away from this lesson?
Prioritize the Objectives:

« What are the most important concepts, ideas, or skills | want students to
grasp and apply?

e Why are these objectives important?

« Which objectives cannot be omitted if time is short?

« Which objectives could be omitted or shortened if pressed for time?

(b) Develop the Introduction

Design an engaging introduction to grab students' attention and gauge their prior
knowledge.

Reflection Questions:

« How will I check whether students know anything about the topic or
have preconceived notions about it?

e« What are some commonly held misconceptions that students might
have?

« What will I do to introduce the topic in a creative way (e.g., personal
anecdote, real-world example, video clip)?

(c) Plan the Specific Learning Activities (Main Body)

Design activities that explain and explore the lesson content in different ways to
appeal to various learning styles.

Reflection Questions:

e« What will I do to explain the topic?

« What alternative ways will I use to explain the material (real-life
examples, analogies, visuals)?

« How can | engage students and make the lesson interactive?

« What relevant real-life examples, analogies, or situations will help
students understand the topic?

e What activities can students do to help them understand the topic
better?

(d) Plan to Check for Understanding
Ensure you have strategies in place to assess whether students are understanding

the material during the lesson.
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Reflection Questions:

e What questions will | ask to check for understanding?

e« What will I have students do to demonstrate their understanding?

« What activities will | use to assess if each learning objective has been
met?

Time Management Tip:

e Anticipate student questions: Decide which questions might derail the class
and which ones will enhance discussion. Balance content coverage with
ensuring comprehension.

(e) Develop a Conclusion and Preview

Summarize the key points covered in the lesson, and preview the next lesson to
maintain students’ engagement.

Reflection Questions:

« How will | review the material covered? (e.g., summarizing, asking
students to share key points)

e« How can | preview the next lesson and make connections between the
two?

e What is the best way to wrap up the lesson so that students retain the
material?

(f) Create a Realistic Timeline
Create a timeline for your lesson that is flexible and reflects your students' needs.
Strategies for Creating a Realistic Timeline:

e Estimate how much time each activity will take, and build in extra time
for each.

e Indicate time for each activity in your lesson plan.

e Allow time for questions and to summarize key points.

e Plan an extra activity or discussion question in case you have additional
time.

o Beflexible and ready to adjust based on how the lesson progresses.

(g) Presenting the Lesson Plan

Let your students know what they will be learning and doing during the class. This
can keep them engaged and ensure they stay on track.
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Reflection Questions:

e« How will | present the lesson plan to students?

o Will I write a brief agenda on the board or share the objectives verbally?

« How can | organize the class time meaningfully to help students
understand what they will be doing?

By clearly presenting the agenda, you create a structure that students can follow and
understand the rationale behind in-class activities. This makes the learning
experience more cohesive.

In Summary:

By following these steps and reflecting on the guiding questions, you can create a
well-structured lesson plan that ensures the objectives are clear, the lesson is
engaging, and students can actively participate in their learning. It also allows you to
be flexible in your approach, adjusting as necessary to meet the needs of your
students.

Reflecting on Your Lesson Plan

A lesson plan may not work as well as you had expected due to a number of
extraneous circumstances. You should not get discouraged — it happens to even the
most experienced teachers! Take a few minutes after each class to reflect on what
worked well and why, and what you could have done differently. Identifying
successful and less successful organization of class time and activities would make
it easier to adjust to the contingencies of the classroom. For additional feedback on
planning and managing class time, you can use the following resources: student
feedback, peer observation, viewing a videotape of your teaching, and consultation
with a staff member at CRLT

Developing a lesson plan

While there are many formats for a lesson plan, most lesson plans contain some or
all of these elements, typically in this order:

« Title of the lesson

e Time required to complete the lesson

o List of required materials

o List of objectives, which may be behavioral objectives (what the student can do at
lesson completion) or knowledge objectives (what the student knows at lesson
completion)

e The set (or lead-in, or bridge-in) that focuses students on the lesson's skills or
concepts—these include showing pictures or models, asking leading questions, or
reviewing previous lessons

e An instructional component that describes the sequence of events that make up
the lesson, including the teacher's instructional input and, where appropriate, guided
practice by students to consolidate new skills and ideas
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« Independent practice that allows students to extend skills or knowledge on their
own

e A summary, where the teacher wraps up the discussion and answers questions

e An evaluation component, a test for mastery of the instructed skills or concepts—
such as a set of questions to answer or a set of instructions to follow

o Arrisk assessment where the lesson's risks and the steps taken to minimize them
are documented.

e Analysis component the teacher uses to reflect on the lesson itself —such as
what worked, what needs improving

e A continuity component reviews and reflects on content from the previous lesson

Self Check Exercise -3
Q.5 Write first two steps of lesson planning.

5.6 Essentials of a Good Lesson Plan:

Creating a good lesson plan in mathematics involves several key elements to ensure
effective teaching and learning. Here are the essentials:

Clear Learning Objectives:

Define specific and measurable goals for what students should know and be able to
do by the end of the lesson. Objectives should be aligned with curriculum standards
or learning outcomes.

Engaging Introduction:

Begin with a hook or an engaging activity to grab students' attention and activate
prior knowledge related to the lesson topic. This helps in making connections and
setting the stage for learning.

Structured Content:

Break down the lesson into clear segments or steps, making the content
understandable and manageable for students. Sequence the material logically to
build understanding from simpler concepts to more complex ones.

Differentiated Instruction:

Consider the diverse needs and abilities of students in your planning. Incorporate
strategies to accommodate various learning styles, such as visual aids,
manipulatives, or collaborative activities.

Active Learning Strategies:

Include activities that encourage students to actively participate and apply their
knowledge. This could involve problem-solving, discussions, hands-on experiments,
or interactive simulations.

Assessment and Feedback:

Integrate formative assessment techniques throughout the lesson to monitor student
understanding and adjust instruction as needed. Provide timely feedback to students
to guide their learning process.

Closure:
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Summarize key points covered in the lesson and connect them back to the learning
objectives. Allow time for questions and reflections to reinforce learning and address
any lingering misunderstandings.

Integration of Technology:

Utilize technology tools and resources effectively to enhance learning experiences.
This could include interactive apps, digital simulations, or online resources that
support mathematical concepts.

Reflection and Adaptation:

Reflect on the effectiveness of the lesson afterward. Consider what worked well and
what could be improved for future lessons. Use student feedback and assessment
results to inform your planning.

Alignment with Curriculum Standards:

Ensure that the lesson plan aligns with broader curriculum goals and standards. This
helps in maintaining coherence and relevance to overall learning objectives.

By incorporating these essentials into your lesson plan, you can create a structured
and effective learning experience that promotes understanding and engagement in
mathematics.

o It must be flexible.

o It has link with the previous and future lesson.

o Adjustments to meet the needs of diverse learners.

o It should be written clearly and vividly

o It should clearly state the aims and objectives of the subject matter.

o Lesson plan should be child- centred.

o It should provide maximum participation of the child in the teaching and
learning process.

o It includes relevant home assignment and activities for the students

o Subject matter reached the lesson plan should be related to the previous
knowledge of the child.

o Timing that maintains interest and engagement throughout the lesson.

Self Check Exercise-4

Q.6 Write three essentials of a good lesson plan.

Q.7 Which of the following is an essential component of a well-developed lesson
plan?

A) A lengthy and detailed introduction

B) Multiple unrelated learning objectives

C) Clear and measurable learning goals

D) Teacher-centered activities only

Q.8 Which of the following is an important consideration when designing a lesson
plan?

A) Using only one instructional strategy throughout the lesson

B) Incorporating activities that cater to different learning styles
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C) Assigning homework without reviewing it in class
D) Keeping the lesson content vague to encourage student creativity

5.7 Summary:

To be effective, the lesson plan does not have to be an exhaustive document
that describes each and every possible classroom scenario. Nor does it have to
anticipate each and every student’s response or question. Instead, it should provide
you with a general outline of your teaching goals, learning objectives, and means to
accomplish them. It is a reminder of what you want to do and how you want to do it.
A productive lesson is not one in which everything goes exactly as planned, but one
in which both students and instructor learn from each other.

5.8 Glossary:

Unit plan: A unit plan is a comprehensive outline or framework that guides
instruction for a specific period, typically spanning several lessons or weeks, within a
particular subject area or topic.

Lesson plan: A lesson plan is a structured outline designed by educators to guide
the delivery of instruction for a single class session or lesson. It typically includes
details such as learning objectives, instructional activities, teaching strategies,
materials/resources, assessment methods, and anticipated outcomes. Essentially, a
lesson plan serves as a blueprint for teachers, helping them organize and execute
effective teaching and learning experiences to meet specific learning goals within a
given timeframe.

5.9 Answers to Self- Check Exercises:

EXERCISE-1
Ql1l a Q2 d
EXERCISE-2
Q.3 True Q.4 True
EXERCISE-3

Q.5 1) formulation of objectives
2) Previous knowledge testing

EXERCISE-4

Q.6

o It has link with the previous and future lesson.

o Adjustments to meet the needs of diverse learners.

o It should be written clearly and vividly

o It should clearly state the aims and objectives of the subject matter.
o Lesson plan should be child- centred.

Q7:C) Clear and measurable learning goals
Q8: B) Incorporating activities that cater to different learning styles

5.10 References/Suggested Readings:
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5.11 Terminal Questions:

Q.1 What is lesson plan? Write importance of lesson plan in teaching learning
process.

Q.2  Write various principals of a lesson planning details.

Q.3 What are essential of a good lesion plan? Describe in detail.

Q.4 Explain different steps of lesson planning. Write your views in your own
words.
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Unit-6
Various Approaches for Development of Composite Lesson Plans With Special
Reference to Arithmetic’s, Algebra, Geometry, Trigonometry And Statistics

Structure
6.1 Introduction
6.2 Learning Objectives
6.3  Approaches for Development of composite lesson plan
Self check Exercise-1
6.4  Development of a composite lesson Plan with special reference to
Arithmetic and Algebra
Self check Exercise-2
6.5 Development of a composite lesson Plan with special reference to
Geometry and Trigonometry
Self check Exercise-3
6.6 Development of a composite lesson Plan with special reference to statistics
Self check Exercise-4
6.7 Summary
6.8  Glossary
6.9 Answers to Self-Check Exercises
6.10 References/Suggested Readings
6.11 Terminal Questions

6.1 Introduction

The development of composite lesson plans is a multifaceted endeavor aimed
at integrating various approaches to cater to the diverse needs of learners across
different mathematical domains. In the realms of mathematics education, the
disciplines of arithmetic, algebra, geometry, trigonometry, and statistics each
possess unique characteristics and pedagogical requirements. Crafting composite
lesson plans that incorporate strategies tailored to these specific areas not only
enhances students’ mathematical proficiency but also fosters a deeper
understanding of the inter-connectedness of mathematical concepts.

In this discussion, we explore the diverse approaches for the development of
composite lesson plans, with a special emphasis on arithmetic, algebra, geometry,
trigonometry, and statistics. By examining the distinctive features and instructional
considerations within each domain, educators can effectively design comprehensive
lesson plans that promote conceptual understanding, critical thinking, and problem-
solving skills among students. Through an integrated approach, educators can
create cohesive learning experiences that facilitate seamless transitions between
mathematical topics and empower students to apply mathematical concepts across
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various contexts. This exploration aims to provide educators with valuable insights
and practical strategies for the development of composite lesson plans that optimize
mathematical learning experiences for all students.

6.2 Learning Objectives

e Demonstrate proficiency in arithmetic operations and algebraic problem-
solving techniques.

e Apply geometric principles to analyze shapes and solve related problems.

e Utilize trigonometric functions to model and solve real-world problems.

e Integrate various mathematical concepts to solve composite problems across
arithmetic, algebra, geometry, trigonometry, and statistics. Demonstrate
proficiency in arithmetic operations and algebraic problem-solving techniques.

e Apply geometric principles to analyze shapes and solve related problems.

e Utilize trigonometric functions to model and solve real-world problems.

e Integrate various mathematical concepts to solve composite problems across
arithmetic, algebra, geometry, trigopnometry, and statistics.

6.3 Approaches for Development of Composite Lesson Plan

A well-developed lesson plan reflects the interests and needs of students. It
incorporates best practices for the educational field. The lesson plan correlates with
the teacher's philosophy of education, which is what the teacher feels is the purpose
of educating the students. Secondary English program lesson plans, for example,
usually center around four topics. They are literary theme, elements of language and
composition, literary history, and literary genre. A broad, thematic lesson plan is
preferable, because it allows a teacher to create various research, writing, speaking,
and reading assignments. It helps an instructor teach different literature genres and
incorporate videotapes, films, and television programs. Also, it facilitates teaching
literature and English together. Similarly, history lesson plans focus on content
(historical accuracy and background information), analytic thinking, scaffolding, and
the practicality of lesson structure and meeting of educational goals. School
requirements and a teacher's personal tastes, in that order, determine the exact
requirements for a lesson plan.

Herbartian Approach: John Fedrick Herbert (1776-1841):

1. Preparation/Instruction:

It pertain to preparing and motivating children to the lesson content by linking it to the
previous knowledge of the student, by arousing curiosity of the children and by
making an appeal to their senses. This prepares the child's mind to receive new
knowledge. "To know where the pupils are and where they should try to be are the
two essentials of good teaching" lesson may be started in the following manner:

a. Two or three interesting but relevant questions

b. Showing a picture/s, a chart or a model
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c. A situation Statement of Aim: Announcement of the statement of the lesson in a
clear, concise, like this "Today, we shall study the..."

2. Presentation/Development:

The actual lesson commence here. This step should involve a good deal of activity
on the part of the students. The teacher will take the aid of various devices, e.g.,
guestions, illustrations, explanation, expositions, demonstration and sensory aids,
etc. Information and knowledge can be given, explained, revealed or suggested. The
following principles should be in mind.

a. Principle of selection and division: This subject matter should be divided into
different sections. The teacher should also decide as to how much he is to tell and
how much the pupils are to find out for themselves.

b. Principle of successive sequence: The teacher should ensure that the succeeding
as well as preceding knowledge is clear to the students.

c. Principle of absorption and integration: In the end separation of the parts must be
followed by the combination for the understanding of the whole.

3. Association comparison:

It is always desirable that new ideas or knowledge be associated to daily life
situation by citing suitable examples any by drawing comparison with the related
concepts. This step is important when we are establishing principles or generalizing
definitions.

4. Generalizing:

This concepts is concerned with the systematizing of the knowledge learn.
Comparison and contrast lead to generalization. An effort to be made that students
draw the conclusions themselves. It should result in student's own thinking, reflection
and experience.

5. Application:

It requires a good deal of mental activity to think and apply the principles learn to
new situations. Knowledge when it is put to use and verified becomes clear and a
part of mental make-up.

6. Recapitulation:

Last step of the lesson plan, the teacher tries to ascertain whether the students have
understood or grasped the subject matter or not. This is used for
assessing/evaluating the effectiveness of the lesson by asking students questions on
the contents of the lesson or short objectives types test to the class/to label the
unlabelled sketch etc.

Self Check Exercise -1

Q.1 What is a key consideration when planning a lesson?
a) Ignoring student needs and preferences

b) Considering diverse instructional strategies

¢) Focusing solely on the teacher's preferences

d) Using only one teaching method throughout the lesson
Q.2 Who gave the approach of lesson planning?
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6.4 Development of Composite Lesson Plan withspecial reference to
Arithmetic, Algebra

LESSON PLAN-1 Teaching of Mathematics (Arithmetic)
Subject: ... Arithmetic

o] o] [ Profit and Loss (first lesson)

Average age: ............... 12 years

Duration of Period: ....... 40 minutes

Apparatus: ................ Ordinary classroom apparatus
Ami......ooo. To enable the students to know about profit and loss
i) To teach the method of finding gain or loss

i) To teach the method of finding gain or loss percent

iii) To enable them to solve sums with the aid of the results speedily and
accurately.

Previous Knowledge: The students have already read unitary method and
Percentage. The following questions will be asked:

1. If 9 books cost Rs. 27, what will 4 books cost? Ans. Rs. 12

2. Find 10 percent of 6007? Ans. 60

3. The number of students in a school has increased from 500 to 600. Find the
increase percentage. (Ans. 20 percent)

Introduction: Everyone is this world has to earn his or her living. Some are in
service, while others do independent business. The interest can be aroused further
by relating the well-known story of Akbar and Birbal.

How do shopkeepers earn their living? By selling articles.

Do they sell articles at the same price at which they buy? No, at a higher price than
the one at which they buy. But sometimes they are compelled to sell at a lower price
depending on circumstances which are beyond their control.

Announcement of the aim......... Today we shall study profit and loss.
Presentation

15t stage To find grain or loss

The students will be made familiar with the terms ‘cost price’ ‘selling price’, ‘gain’ and
‘loss’, with examples.

Ex. Suppose | buy a cow for Rs. 220 and sell it for Rs.240. Find my gain.

The cost price of the cow is Rs. 220, and the selling price is Rs. 240. The
gain will be Rs. 20. But if | sell the same cow for Rs. 210 then the selling price will be
Rs. 210 and the loss will be Rs. 10.

When do we have gain? When we sell an article at a price higher than the one
at which it is bought;

Or Gain=S.P. - C.P.

When do we have loss?

When we sell an article at a price lower than the one at which it is bought.
Or Loss=C.P. -S.P

2"d stage. To find Gain or Loss percent.

Rama buy a pen for Rs. 3, 12 p. and sells it for Rs. 3, 25 p. Sham buys a pen
of Rs. 1, 56 p. and sells it for Rs. 1,69 p. Who gains more?
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How can you compare their gains?
The students will be told that for true comparison in such transactions we
compare gain or loss on 100.

Matter Method

Ex. 1 | bought a horse for Rs.250 and
sold it for ~ 300. Find my gain percent.
Cost price of the horse

= Rs. 250 What have you to find in this
Selling price of the horse sum?
= Rs. 300

Gain = Rs. 300- Rs. 250=Rs. 50
Gainon Re. 1 :io
250 How will you find?

Gain on - Rs. 100= 29x10 What is give, etc.?
250

Gain percent = 20
Ex. 2 Ramesh bought a bicycle for Rs.
160 Find his gain or loss percent.
C. P. of the people =Rs. 160
S.P. of the bicycle  =Rs. 120
Loss =Rs. 160 - Rs. 120
= Rs. 40

Loss on = Rs160 - Rs. 40 What have to you to find?

Loss on Re. 1= %0x100 Less percent
© T 160 How will you find
Loss percent = 25 What is given, etc.?

Given practice with three or four more sums and then arrive at generalization.
Generalisation
The following generalizations will be arrived at:
i) The price at which an article is purchased, is called its cost price (C.P.)
i) The price at which an article is sold, is called its selling price (S.P.)
iii) When the S.P. is greater than C.P., it is said to, be sold at a gain.
iv) When C.P. is greater than S.P., it is said to be sold at a loss.
V) Gain=S.P. - C.P.
Loss=C.P. - S.P.
Vi) Gain or loss percent is always calculated on the C.P. The teacher will write

the results of the above problem on the blackboard and then arrive at:
Gain or Lossx100

vii)  Gain or Loss percent = o

Application

Ex. 1.A man buys a watch for Rs. 60 and sells it for Rs. 65. Find his gain percent.

2. Rama bought a house for Rs.5,000 and sold it for Rs.4,000. Find his loss
percent.
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3. What is gain or loss per cent when a watch which costs Rs.118 is cold for
Rs.135?

LESSON PLAN-2 Teaching of Mathematics (Algebra)

Subject: ... Algebra

o] o] [ Simultaneous Equations (first lesson).

Average age: ............... 14 years

Duration of Period: ....... 40 minutes

Apparatus: ................ Ordinary class-room apparatus

Aimi . To enable the students to learn the solution of simultaneous

equations and apply it in the solution of other questions and problems
Previous Knowledge: The students have already simple equations. The following
guestions will be asked to test their previous knowledge.
1. What number increased by equals 12?
2. The father’s age increased by 10 years equal to thrice son’s age. If the age of
the father is 50 years, find the son’s age.
3. Solve for x
i) 3X+4 =2x+7
i) 7x-9=11-3x
Introduction: There are certain problems where the supposition of one unknown
guantity will not solve the problem. The problematic situation will be created by the
following questions:
Ex.1. The price of a pen and a pencil is 50 p. Find the price of each.
2. The price of a table and a chair is Rs. 25. Find the price of each.
3. Two boys start walking simultaneously in opposite directions with a distance of 20
miles between them. They walk at the rate of 4 and 5 miles an hour respectively.
Find when and where will they meet?

The students will be asked to try solution of the first problem according to the
given conditions.
There are the following possibilities:

Price of the|5p |10p |15p |20p |25p [30p |35p |40p |45p
pen

Price of the|45p (40p |35p |30p |[25p |[20p |15p |10p |5p
pencil

Unless the second condition is given, it is not possible to fix the price of the
pen and the pencil definitely. Suppose we are given the difference of their prices as
10 p. According to the second condition.

Price of the|15p |20p |25p [30p [35p |40p [45p |50p
pen

Price of the|5p 10p |15p |20p |25p |30p |35p |40p
pencil
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If we look at the above values, we find that there is only one value which satisfies
both the condition, i.e.

Price of the pen =30 p.

Price of the pencil =20p.
A patrticular pair of values (and no other pair of values) satisfies both the equations at
the same time (or simultaneously); such equations are called simultaneous
equations.

This method is very lengthy and is a trial or guess method.
Presentation

There is a shorter method for solving such equations. Suppose the price of
the pen = Xp

And ,, ,, ,, pencill =yp
X+y=50...u....(i)
X+y=10 ... (ii)
Our object should be to get one equation in one unknown quantity from these two
equations.

There are various methods but in this lesson we shall have practice only in
one method, i.e., the method of equalizing the coefficients.

If we look at the equations carefully, we find by adding (i) and (ii) y cancels
and we get, 2x = 60
Or x =30
Substituting this value or x in (i) we get

30 +y =50. How will you find the value of y?

Ory=10
Verification: if we substitute these values of x and y in both the equations, they are
satisfied; showing thereby that the answer is right.

Matter Method
(1) Solve the equations What have you to find?
5+ y =17 e e v ver e (i) The values of x and y
3x+y=11..............(i0) How will you find?
Subtracting, we get By adding or subtracting if the
2Xx =6 coefficients of one of the unknown
Orx =3 quantities are equal.
Substituting in (ii), we get How will you find the value of y?
9+y =11 By substituting the value of x in one of
Ory=2 the original equations.
5x 3+2=17 How will you apply the check?
3x3+2=11 Here the coefficients of x and y are not
(2) Solve equal.
+7y=40 ..., (i) What should be done then?
5X—=2y =7 oo (ii) They should be made equal.
Multiplying (i) by 5 and (ii) by 4 How?
20x+35y=200........... (iii) To make the coefficients of x equal,
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i)
i)
ii)

20x -8y =28 ...l (iv) multiply (i) by 5 and (i) by 4.
Subtracting, we get How will you get one equation in one
43y =172 unknown quantity?
Ory=4 By subtracting
Substituting in (i) How will you get the value of x?
Ax + 7x 4 =40 By substituting the value of y and in
Or 4x +7x4 = 40-28 one of the original equations.

=12 Check your result.
Or x =3

The above method is called the method of ‘Equalising the Coefficients’. Two or
three more examples may be attempted and then the generalization arrived at.
Generalization

Make the coefficients of one of the unknown quantities equal.

Add or subtract as the case may be.

Find the value of one unknown quantity.

iv) Substitute this value in one of the original equations and find the value of the other

v)

unknown quantity.
Check your result.
Application
The students will be asked to solve the following:

Solve:
1.2x+3y =13
6X +4y =24
2.4x-15y =17
3X—2y =22
3.25x-14y =8
12x=7y =45

6.5 Development of composite Lesson Plan with specialreference to
Geometry and Trigonometry
LESSON NO- 1 Teaching of Mathematics (GEOMETRY)

Subject: ... Geometry

TopiC: .o The sum of the angles of a triangle is equal to two
right angles.

Average age: ............... 14 years

Duration of Period: ....... 40 minutes

Apparatus: ................ Ordinary class-room apparatus

lllustrative aids :......... A triangle cut out of coloured card board

Aim:

General: To exercise the reasoning power or the pupils through a clear process of
observation and inference.

Specific: To help the students to prove the above proposition and apply it in the
solution of other riders.
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Previous Knowledge: The students are already familiar with the following:

1. A straight angle is equal to two right angles.

2. If a st. line stands on another straight line, the sum of the two angles so
formed is equal to two rt. Angles.

3. If a transversal cuts two parallel straight lines, it makes (i) a pair of alternate
angles equal, (ii) a pair of corresponding angles equal, and their converses.

4. The students are already familiar with the experimental proof of the
proposition.

To test their previous knowledge, the following equations will be asked:

1. How many degrees are there in straight angles?

2. Draw a straight angle

3. If a straight line stands on another straight line, what is the sum of the two
angles so formed equal to?

4. If a straight line cuts two lines, name the interior alternate angles,

corresponding angles and what is the relationship between them?
In order to create the need of the lesson, the teacher will put the following questions:
1. Find the third angle of a triangle when its two angles are 0° and 60°
2. How will you make a triangular flower plot whose all the angles are equal?
Statement of Aim
After creating the problematic situation, the teacher will announce the aim of
the lesson that today we shall find that the sum of the angles of a triangle is equal to
two right angles.
Presentation
The proposition will be written on the blackboard. The students will be asked
to separate the ‘Given’ and “To prove’. The triangle will be drawn on the blackboard.
Firstly the experimental proof of the proposition will be given by means of a
model. The demonstrational proof will be reduced by means of the true heuristic

guestions.
Matter Method
< E
A&i’{
A 5 _D . . . . -y
What is given in this proposition?

Given: AV ABC What is to be proved?
Toprove:<A+<B<C=2rt.<s. How will you prove that

Proof: <1 + <2 +<3 will be equalto 2 rt. <s, | <A+<B<C=2rt.<s.
if we reduce them to the sum of the angles
on the same side of a st. line.

For this purpose we produce AB to D. What are you to prove now?
Now the proposition will be proved if will
prove that: What is this reduced to?

<1 + <2 +<3 = <3+ < CBD or to prove
<1+<2=<CBD
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<1+<2=<CBD How can you prove that
Cut off <4 from <CBD equal to <2 and if | <1 + <2 = < CBD?

the remaining <5= <1 and also equal What type of angles are 2 and 4? What
<1 and <5 are corresponding angles but | do you infer?

since BE || AC

<1=<5 What is the relationship between
Again BE || AC and AD cuts them them?

<2 =<4 (alt: <s)

<1 =<5 (corresp. <s)
<l+<2=<4+<5

Add < 3 to both sides
<]1+<2<3=<3+<4+<h
Z<A+<B<C=3rt.<s.

Then the teacher can give the proof in a formal synthetic form.

Generalization: The sum of the three angles of a triangle is equal to two right
angles.

Recapitulation and Application

The following exercises will be done

1. Prove that the exterior angle of a triangle is equal to the sum of the two
interior opposite angles.

2. Find the third angle of a triangle whose two angles are 40° and 50°.

3. Prove that the sum of the interior angles of a quadrilateral is equal to four rt.
<s.

Home Task

1. Prove the proposition by drawing through the vertex a st. line || to the base.

2. Write the analytic and synthetic proofs of the proposition in your note-books.
3. Prove that the acute angles of a rt. Angled triangle are complementary.

LESSON PLAN- 2 Teaching of Mathematics(Trigonometry)

This lesson plan includes the objectives, prerequisites, and exclusions of the lesson
teaching students how to find and express the values of the three trigonometric
ratios—sine, cosine, and tangent—for a given angle in a right triangle.

Objectives

Students will be able to

. Find any trigonometric ratios in a right triangle given at least two of its sides,
. Find a trigonometric ratio in a right triangle given another trigonometric ratio.

Prerequisites
Students should already be familiar with
. Applying the Pythagorean theorem to find a missing side in a right triangle.
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Exclusions

Students will not cover

. Finding the measure of an angle given the value of a trigonometric ratio,

. Finding the length of a side given the value of a trigonometric ratio.

Here's the lesson plan on trigonometry for a 10th-grade class formatted in a tabular
structure:

Subject: Mathematics

Grade: 10

Topic: Introduction to Trigonometry

Objective:

. Students will understand the basic trigonometric ratios (sine, cosine, tangent)
and apply them to solve problems involving right triangles.

Materials Needed:

. Whiteboard and markers

. Calculators (optional)

. Protractors and rulers

. Handouts with trigonometric tables or formulas

Lesson Duration: 60 minutes
Procedure:Introduction (10 minutes):

o Begin by asking students about their familiarity with triangles and
angles.

o Introduce the concept of trigonometry and its relevance in mathematics
and real-life applications (e.g., architecture, engineering).

o Discuss the trigonometric ratios: sine, cosine, and tangent,

emphasizing their definitions and how they relate to right triangles.
Direct Instruction (15 minutes):

o Define each trigonometric ratio:

-Sine (sinB) = Opposite / Hypotenuse

-Cosine (cosB) = Adjacent / Hypotenuse

-Tangent (tanB) = Opposite / Adjacent

o Provide examples of calculating these ratios using given angles and
side lengths of right triangles.

o Use diagrams and visual aids to illustrate the concepts.

Guided Practice (20 minutes):

o Distribute worksheets or problems involving calculation of trigopnometric
ratios.

o Start with simpler problems and gradually increase difficulty.

o Walk around the classroom to assist students, ensuring they
understand the steps involved in solving each problem.

o Encourage students to work in pairs to discuss their approaches and
solutions.

Application (10 minutes):
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o Present a real-world problem involving right triangles and trigonometric
ratios (e.g., calculating the height of a flagpole, determining the angle of elevation).

o Have students apply the trigonometric ratios they've learned to solve
the problem individually or in small groups.
o Discuss different strategies used by students to solve the problem and

verify solutions.
Closure (5 minutes):

o Recap the key concepts covered in the lesson: sine, cosine, tangent,
and their applications in solving right triangle problems.

o Discuss the importance of understanding trigopnometry in various fields
and professions.

o Preview the next lesson on applying trigonometric ratios to solve more
complex problems.

Assessment:

. Formative Assessment: Observe students' participation during guided practice
and application activities. Provide feedback and assistance as needed.

. Summative Assessment: Assign a homework assignment or quiz to assess

students' understanding of trigonometric ratios and their ability to apply them in
different scenarios.
Differentiation:

. Provide additional practice problems or challenges for advanced students.

. Offer visual aids and manipulatives for students who benefit from hands-on
learning.

. Pair students with different strengths to encourage peer learning and
collaboration.

Reflection:

. Reflect on the effectiveness of the lesson plan and student engagement.

. Consider adjustments for future lessons based on student performance and

feedback to enhance learning outcomes.

This lesson plan provides a structured approach to introducing trigonometry
concepts to high school students, incorporating direct instruction, guided practice,
application, and assessment to ensure comprehensive understanding and
application of trigonometric ratios. Adjustments can be made based on the specific
needs and pace of the students in your classroom.

6.6 Development of Composite Lesson Plan with special reference to
Statistics:

Lesson Plan: Teaching of Mathematics (Mean, Median, and Mode)

Objective: Students will be able to calculate and interpret the mean, median, and
mode of a dataset, and understand their relevance in descriptive statistics.

Materials Needed:

. Whiteboard and markers

. Laptop/computer with spreadsheet software (e.g., Excel, Google Sheets)
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. Handouts with datasets for activities
Lesson Duration: 45-60 minutes

l. Introduction (10 minutes)

Welcome and Overview

Introduce the objectives of the lesson: to understand and calculate measures of
central tendency.

Recap of Previous Knowledge

Review briefly what students already know about types of data (qualitative vs.
guantitative).

[I. Mean (15 minutes)

Definition and Calculation

Definition: The mean is the average of a set of numbers, calculated by summing all
values and dividing by the count.

Example: Consider the dataset: 5, 7, 3, 8, 4.

Calculate the mean: Mean=5+7+3+8+45=275=5.4\text{Mean} = \frac{5+7 + 3 + 8 +
4M5} = \frac{27}{5} = 5.4Mean=55+7+3+8+4=527=5.4

Explain each step: adding the numbers and dividing by the count (5 in this case).

[ll. Median (15 minutes)

Definition and Calculation

Definition: The median is the middle value in a dataset when arranged in ascending
order.

Example: Consider the dataset: 2, 6, 1, 4, 5.

Arrange in ascending order: 1, 2, 4, 5, 6.

Identify the median: 4 (middle value).

Example (even number of data points): Consider the dataset: 3, 7, 1, 4.

Arrange in ascending order: 1, 3, 4, 7.

Median is the average of the two middle values: 3+42=3.5\frac{3 + 4}{2} = 3.523+4
=3.5.

IV. Mode (10 minutes)

Definition and Calculation

Definition: The mode is the value(s) that appear most frequently in a dataset.
Example: Consider the dataset: 3, 5, 2, 5, 1.

Modes are 5 (appears twice).

Example (multiple modes): Consider the dataset: 4, 7, 4, 2, 6.

Modes are 4 (appears twice).

V. Application and Practice (10 minutes)

Activity: Analyzing Data

Distribute handouts with datasets for students to practice calculating mean, median,
and mode.

Example dataset: 12, 15, 18, 12, 20, 15, 12, 18.

85



Calculate mean: 12+15+18+12+20+15+12+188=1228=15.25\frac{12 + 15 + 18 + 12
+20 + 15 + 12 + 18}8} = \frac{122}{8} = 15.25812+15+18+12+20+15+12+18=8122
=15.25

Calculate median (arrange in order first): 12, 12, 12, 15, 15, 18, 18, 20. Median is 15.
Calculate mode: Mode is 12 (appears most frequently).

VI. Conclusion and Wrap-Up (5 minutes)

Review and Summary

Recap the definitions and calculations of mean, median, and mode.

Discuss real-life scenarios where understanding these measures is important (e.g.,
grades in a class, ages in a population).

Assessment: Evaluate students based on their participation in activities and their
ability to correctly calculate mean, median, and mode.

Extension: For advanced learners, introduce weighted mean or discuss situations
where median may be preferred over mean due to skewness in data distribution.

6.7 Summary:

To be effective, the lesson plan does not have to be an exhaustive document
that describes each and every possible classroom scenario. Nor does it have to
anticipate each and every student’s response or question. Instead, it should provide
you with a general outline of your teaching goals, learning objectives, and means to
accomplish them. It is a reminder of what you want to do and how you want to do it.
A productive lesson is not one in which everything goes exactly as planned, but one
in which both students and instructor learn from each other

6.8 Glossary:

ARITHMETIC: Arithmetic is the branch of mathematics dealing with basic number
operations such as addition, subtraction, multiplication, and division.

ALGEBRA: Algebra is the branch of mathematics that uses symbols and letters to
represent numbers and quantities in formulas and equations.

GEOMETRY: Geometry is the branch of mathematics that deals with the properties
and relationships of points, lines, surfaces, and shapes.

TRIGNOMETRY: Trigonometry is the branch of mathematics that studies the
relationships between the angles and sides of triangles.

6.9 Answers To Self- Check Exercise:
EXERCISE-1

Q1 B

Q.2 John Fedrick Herbert

6.10 References/Suggested Readings:

Aggarwal S.M. (2005). Teaching of Modern Mathematics, Delhi: Dhanpat Rai and
Sons.

Nanda, N. N. (1972). Teaching Mathematics, Ludhiana; Sharda Brothers.
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Sharan, R., & Sharma, M. (2006).Teaching of Mathematics. New Delhi: A.P.H.
Publishing Corporation.

Siddizui, M. H. (2005). Teaching of Mathematics, New Delhi: A.P.H. Publishing
Corporation.

Sidhu, K. S. (2006). The Teaching of Mathematics, New Delhi: Sterling Publishers
private Ltd.

Singh, M. (2006).Modern Teaching of Mathematics, New Delhi: Anmol Publications
Pvt. Ltd.

Suxen, R. C. (1970). Curriculum and Teaching of Mathematics in Secondary School,
New Delhi: NCERT.

6.11 Terminal Questions:

Q.1 How and why Lesson Planning is regarded as an important step before
Teaching?

Q.2 Describe the various steps involved in John Fedrick Herbert Approach of
planning a lesson plan?

Q.3 Prepare a lesson plan on any topic of your own choice from mathematics.
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Unit - 7
Evaluation in Mathematics: Meaning/Concept Of Evaluation And Types:
Formative Evaluation &Summative Evaluation Diagnostic Evaluation Principles
of Evaluation: Concept and Techniques With Reference To Mathematics

Structure

7.1 Introduction

7.2  Learning Objectives

7.3  Evaluation in Mathematics: Meaning/ Concept of Evaluation and Types
Self- Check Exercise-1

7.4  Formative Evaluation &Summative Evaluation
Self- Check Exercise-2

7.5 Diagnostic Evaluation
Self- Check Exercise-3

7.6  Continuous and Comprehensive Evaluation
Self- Check Exercise-4

7.7  Summary

7.8  Glossary

7.9  Answers to Self-Check Exercises

7.10 References/References/Suggested Readings

7.11 Terminal Questions

7.1 Introduction

Very often evaluation is confused with measurement. Measurement is the
numerical representation of an object, whereas evaluation represents both
measurement and magnitude. In other words, measurement tells us how much an
object is, whereas evaluation tells us how good it is. In evaluation stress is laid down
on the fact that the objective has been achieved up to what level e.g., can Rita solve
all types of up problems of Mathematics? Or Does Gita have interest in reading Hindi
Literature? Or can she use the dictionary? Can she talk continuously? Without
evaluation, measurement is incomplete e.g. Measurement tells us that at the time of
birth, Mohan weighed 03 Kg. Evaluation tells us how much was Mohan weight? Was
he weak or strong? Was Mohan weight normal or abnormal? Thus, it can be said
that “Measurement refers to observation that can be expressed quantitatively and
answers the question “how much." Evaluation goes beyond the statement of how
much to concern itself in question ‘what value.’

7.2 Learning Objectives
After going through this unit, the learners will be able to:
o Understand the Concept of Evaluation in teaching Mathematics.
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J Explain the concept of Formative Evaluation.
o Explain the concept of Summative Evaluation
o Understand the importance of Diagnostic Evaluation.

7.3  Evaluation in Mathematics: Meaning/ Concept Of Evaluation And Types:

“‘Evaluation may be defined as a systematic process of determining the extent
to which educational objectives are achieved by pupils.” Evaluation depends on the
educational objectives. The relation between evaluation and objectives is very deep.
The extent to which the child has achieved the objectives-the same type of changes
is possible in them. The changes in the behaviour and conduct of the child will be
similar to the changes in him. The manner in which the conduct and behaviour
changes and the extent to which they change, on the basis of this it will be
deduced/assumed as to how effective are the 'learning experiences’. According to
the booklet of NCERT named ‘Concept of Evaluation’, the process of Evaluation
decides about the following three things:-
1. To what extent the objective has been achieved?
2. The ‘Learning Experiences’ provided in the class have been effective to what
extent?
3. How well have the teaching objectives been accomplished /completed?
These three items complete the cycle of evaluation, teaching objective, learning
experiences and behavioral changes are linked to each other by the process of
evaluation. The absence of any one makes evaluation incomplete, Modern education
makes teaching and examination objective. New types of syllabi have objectives
selected with utmost care. After the selection of the objectives are selected learning
experiences to achieve them and other processes. Thus syllabus of each subject, all
types of teaching activities, all types of teaching and examination are objective
centered. To make educational objective centered is the main purpose of evaluation.
Need of Evaluation:

According to encyclopaedia of Educational Research, “Evaluation is relatively
a new technical term, introduced to designate a more comprehensive concept of
measurement than is implied in conventional test and examination”.
To test the knowledge acquired by students is known as examination. Evaluation is
examination but is an extensive and general word. Evaluation signifies the extent to
which the students have acquired the imparted knowledge, as per the objectives how
much change has taken place in their linking and behavior, how much is their linking
and interest in Science. What is their mental level? Evaluation actually is the
collective report of examination and measurement. Its need in science is as
following;

o To classify the students on the basis of their achievement

o To help the teacher to identify the difficulties, problems and weaknesses of
the students and provide them their solution.

o To assess the work- effectiveness of teaching methods and selecting and

compiling the subject matter.
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o To stimulate the students and give them the inspiration to study.

o To give guidance to the teacher.
o To help to make the body and mind disciplined.
o To clarify the objectives of teaching.

Principles of Evaluation:
1. Selection of Tools - Unless and until the objective of evaluation has been
defined carefully, it is not advisable to select the tools of evaluation or to develop
them. When the aim of evaluation is clear before us, then only the appropriate tools
to achieve them should be selected according to the aims and objectives. If suitable
tools are not available then, preparation of suitable tools should be tried/worked
upon.
2. Use of Tools- The evaluation tools should be used for the completion of those
objectives which are being evaluated. There are various tools of evaluation, each
tools helps in achieving a particular objective and is not suitable for other types of
objectives. Thus, the evaluation tools should be used for our fixed/predetermined
objectives of evaluation.
3. Variety of tools-The evaluation of an individual is not possible through a single
tool. Thus, for complete evaluation various methods and tools of evaluation should
be used.
4. Merits and Demerits of tools - While using the various methods and tools of
evaluation, the evaluator should have a complete.
5. Evaluation as Means- the evaluation should not be done for the sake of
evaluation but as a mean to achieve a fixed objective. Evaluation should not be
considered the end mean to achieve other things.
6. Work- the evaluator should work very diligently / carefully, while evaluating and
should try to escape errors as far possible.
7. Ethics- the principle and ethic of evaluation should be kept in mind.
Evaluation Process:

Evaluation is a complicated process having three dimensions. These have
been explained with the help of following diagram-

90



Goods
(Objectives)

Evaluation

Tools of
Evaluation
(Evidence)

Means
(Learning
Experiences)

The process of evaluation has three important points- Objectives, Learning
Experiences and Tools of Evaluation. The most important of these are objectives.
These three points are interdependent. Some scholars have considered behavioural
change as the third point of evaluation.

Steps of Evaluation Process:

Identifying and Defining Objectives- Prior to setting the objectives, attention
should be focused on the child, society, objectives- matter and standard of teaching.
Keeping these in mind, the objectives should be determined to bring about
behavioral changes. The evaluator should be very clear as to what type of changes
does he want, and to what extent. What type of change in the behavior of the child in
expected after these changes? Thus, while identifying and defining objectives, the
method of identifying and defining objectives should be studied well, then only
evaluation should be done. While defining objectives, the subject- matter and
behavior changes should be considered important.

Planning Learning Experiences- After the objectives identified, attention should be
paid to the learning experiences, which signify the creation of a situation in which the
child can express the desired reaction. The evaluator should design the learning
experiences on the basis of the objectives and similar experiences should be
selected and designed.

A number of experiences are to be planned for achievement of the single objective.
While planning, the level of the child, age, sex, surroundings, background etc. is kept
in mind. Through the medium of teaching aids, teaching methods and means, the
experiences are arranged/ selected.
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Providing Evidence Through Various Tools Of evaluation - After the
identification of objectives and planning learning experiences, the evaluator starts
the work of selecting or developing suitable tools.

If readymade tools are available, they should be used. If they are not appropriate or
tools are not available, then the teacher has to construct the tools himself.

Apply the Tool and Record the evidence - When the tool is ready, apply it on
students to have the record of their behavior in a written test, written responses are
evidences. In observation- situations, it is expected to prepare systematic records of
observations. Tools should be applied to collect and record evidences.

Interpret the Evidences Recorded- When the evidences or responses are
collected, they should be analyzed systematically, using proper statistics. The
appraisal should be made in terms of objectives. The obtained values/ results
should be properly interpreted. These may be compared with initial performances or
may be interpreted against some established norm or relative standard of desirable
progress.

Suggestions for the future- After analysis and interpretation of results, weaknesses
and strong points may be chalked out, and accordingly relevant suggestions may be
given for the future improvements.

Self Check- Exercise-1

Q.1What is the primary purpose of evaluation in mathematics?
A. Assigning homework

B. Providing snacks

C. Assessing understanding

D. Decorating the classroom

Q.2 Which of the following is a type of evaluation in mathematics?
A. Diagnostic

B. Decorative

C. Destructive

D. Deflective

7.3 Formative Evaluation and Summative Evaluation:

Formative Evaluation:

Under formative evaluation, a teacher estimates his educational programme,
method of teaching etc. with a view to their quality, effectiveness and usefulness, so
that educational programme, method of teaching etc., can be made more effective
and useful. It also explains that formative evaluation of the preliminary draft is done
with a view to amend it in a desirable manner before giving it the final form. If some
new method of teaching has to be developed, then a teacher uses that method of
teaching on the representative sample group of students and by the evaluation of the
data procured from it, he tries to reach the conclusion how far that new method of
teaching is meaningful and useful for students. Evaluation and interpretation of the
obtained data gives feedback to the teacher, on the basis of which necessary
amendment and improvement is done to the method of teaching.
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Often it is seen that a teacher keeps asking student different questions. These
guestions are helpful in learning the lesson and make teaching interesting and lively.
These are called teaching questions. After a unit of a lesson has been finished, a
teacher presents certain such questions before students by which he can know how
far the students have learnt about that unit or topic. It helps a teacher to know how
effective his method of teaching is. After getting feedback from this, he makes
suitable changes in the method of teaching. When a teacher evaluates the
achievement of students while teaching, it is called formative evaluation.

Summative Evaluation:

By summative evaluation is meant to examine the suitability of certain previously
developed educational programme, curriculum, method of teaching, teaching aid etc.
It helps to take a decision about the continuation of an educational programme,
method of teaching etc. For example, supposing a science text-book has to be
selected for high class students, then all those science text-books will have to be
tested which have been written on science curriculum for high school students. Of
these, the text-book to be selected will be the one which proves best from the
viewpoint of educational objectives and curriculum etc. Here, summative evaluation
will be carried out in respect of the previously written text-books. In this situation,
there is no possibility of effecting an amendment to the text-books written by different
writers or published by different publishers. In the same manner, if we want to
estimate the desirability of any specified admission procedure, educational
programme, examination system etc., then it will be necessary to undertake
summative evaluation so that it can be continued for the future years.

Summative evaluation is used to control the learning progress of students during the
course of teaching. By it, both students and teachers get feedback about the
successes or failures of the teaching- learning. Successes encourage students and
their behavior is strengthened in the desirable direction; while failure tells him where
he has committed an error and where he has to amend his behavior. A teacher
comes to know by feedback where he has to improve upon his method of teaching
and when he has to provide remedial teaching to students. In this type of evaluation,
generally teacher- made tests are used. A teacher prepares a mastery test for
proficiency of a small part, and through it, tries to know whether the students have
assimilated the material taught to them. In order to find out the learning progress and
learning errors, a teacher can also use the observation technique too.

Summative evaluation is used to know how far the teaching objectives have been
successfully achieved. Its chief work is to classify or give divisions to students; but it
also indirectly tells how far the objectives of the curriculum are suitable and how far
the teaching technique has proved effective. For summative evaluation, generally
teacher-made tests are used. The nature of these tests depends on the teacher. The
achievement tests, rating scales etc., are used chiefly for summative evaluation.

Formative Assessment Summative Assessment
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-Assessment for learning

-Focuses on the process

-Monitor student learning to provide
ongoing feedbacks that can be used by
instructors to improve their learning.
-Helps to identify students’ strengths and
weaknesses and largest areas that need
work.

-Help faculties recognize where students
are struggling and address problems
immediately.

-Foster development and improvement
within an ongoing activity.

-Low stakes- Low or no point value.

-Assessment of learning

-Focuses on the outcome

-Provide teachers and students with
information about the attainment of
knowledge.

-The goal is to evaluate student learning
at the end of an instructional unit by
comparing it against some sort of
standard or bench mark.

-Assess whether the results of the
objects being evaluated met the stated
goals.

the

-Assess after

activity.

the development

-High stakes or high point value.

Modes of Assessment of Teaching and Learning
Teaching: Learning:
VWhatwe are doing VWwhat students are doing
Periodic Student Surveys -Exercises
-Peer observation/visitation ~Active learning assignments
O -Small group instructional -Practice
= diagnosis (SGID) ~Classroom Assessment
.(U *Review and consultation Techniques
=
o
L .
Teaching
Portfolio
D
=
—-—
O
E ~Instructional Satisfaction - Exams & Papers
E Questionnaire = Authentic Assessment
= -Peer observationfvisitation - Rubrics
(op ~End of semester student = Program outcomes
surveys assessment

Prepared bv the Office of Faculty Enhancement

Self —Check Exercise-2

Q.3 What type of evaluation is used to provide ongoing feedback during the learning

process?

Q.4 What type of evaluation assesses the overall effectiveness at the end of an

instructional period?

7.5 Diagnostic Evaluation:
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The meaning of the term ‘Diagnosis’ in the field of education is similar to its meaning
in the medical field. A teacher locates the difficulties and weaknesses of
educationally weak students using special techniques and methods. A teacher finds
out the causes intensively, and then provides remedial teaching in order to eradicate
those causes.

A diagnostic teaching is an educational approach on the basis of which the special
gualities and shortcomings of a child are manifested in the minutest unit of the
content. The diagnostic tests find out what part of the content has been learned in
what amount, and what a student has found difficult to learn. Therefore, in a
diagnostic test, students’ weaknesses and shortcomings are found out in different
subjects.

The meaning of a diagnostic test was explained by Yoakam and Simpson. In their
words;

‘A diagnostic test is the instrument developed by educational scientists for the
purpose of locating difficulties and, if possible, revealing their causes”.

A diagnostic test is used to find out specific abilities and shortcomings of a student in
some subject, and its causes too are expressed.

Need and Importance of Diagnostic Test:

In the present age, education is being run as per psychological norms. A child’s
interests, mental ability, personality etc., are being given special importance in the
teaching process today. We consider individualized teaching as more effective and
useful as compared to collective or group teaching. In fact, individualized teaching is
possible only when a teacher diagnosis the learning difficulties of a child at the time
of teaching. A diagnostic test can be used to locate the weaknesses and difficulties
in learning. Therefore, a diagnostic test is necessary and useful for individualized
teaching.

Diagnostic tests are very important in the teaching- learning processes. Its
importance can be described under the following points;

e Useful for child- centred education: a teacher ascertains individual differences
of his students with the help of a diagnostic test. A diagnostic test helps to
know how far a student has learned the content and what he has not been
able to learn.

e Useful in instructional situation: In order to make teaching- learning situations
effective, these diagnostic tests are widely used by teachers. They have
proved immensely useful and important under instructional situations.

e Economy in time and effort: in the absence of diagnostic tests, a teacher has
to spend time in repeated teaching of a topic. By a diagnostic test, he can
locate the difficulties of students and remove them. It saves both time and
effort of the teacher.

e Diagnostic tests are required to know intensive and extensive details of
students’ difficulties and errors. So, regular testing of students should be done
in the class.
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Self Check- Exercise-3
Q.5 What do you mean by diagnostic assessment in education?

7.6  Concept of Continuous and Comprehensive Evaluation:

Continuous and Comprehensive Evaluation was formulated to decrease the
accumulated stress of board exams on the students and to introduce a more uniform
and comprehensive pattern in education for the children all over the nation. It helps.
It helps in improving student’s performance by identifying his/her learning difficulties
at regular time intervals right from the beginning of the academic session and
employing suitable remedial measures for enhancing their learning performance.
Continuous and Comprehensive Evaluation refers to a system of school based
assessment that covers all aspects of student’'s development. Now according to
Right of Education act Continuous Comprehensive Evaluation become mandatory at
primary level of education. Continuous Comprehensive Evaluation technique is
useful to identify difficulties and weakness in learning of students. It is also useful for
all round development of the student. But it is necessary to use variety of evaluation
tools and technique. Evaluation is a process by which we can collect evidences for
student progress. By analyzing collected data we can record observations about an
individual and them teacher can adopt corrective measures for better learning of
student. In short, it involves systematic collection, analysis and interpretation of
learner’ progress both in scholastic and co-scholastic areas of learning to provide
constant feedback about the effectiveness of course content, classroom processes
and the growth in individual learner. Continuous Comprehensive Evaluation means a
method adopted to evaluate various aspects of development of students personality
from various dimensions. It is comprehensive because the evaluation is exhaustive
and is done on many levels and since the evaluation is all year round, it is
continuous. Continuous Comprehensive Evaluation is divided in to 3 parallel parts:
Part-1: This part deals with performance in academic subjects like Science, Math
and English instead of marks, grades are given based on the performance all
through the year. The academic year is divided into two sessions, in each session;
there are Formative and Summative Assessments. The school has liberty in deciding
the number of Formative assessments and their percentage by weight, but at the
end of the evaluation, the students get a grade for each subject instead of marks.
Part-2: This part deals with Co-scholastic areas such as life Skills, Attitude and
Value. For each of the co-scholastic skills, teachers are again required to give a
Grade and a descriptive indicator. Schools can expand these; for example, life skills
can include Thinking skills, Social Skills and Emotional skills. Attitude can be judged
towards teachers, peers and environment. This part of the CCE aims to tell the
students and parents that it is not just the education that is important for an overall
development of a child during the schooling years.

Part-3: This part deals again deals with Co-scholastic activities. The idea behind this
part is to give simple grades based on activities performed/participated in during the
year. This part is divided in two section a literary/Creative/Scientific/Aesthetic Skills,
Performing Art, Clubs etc) Health and Physical Education. Teachers are expected to
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grades students on their involvement with these activities during the year. Students
can sticks with areas like literary skills like debates and Declamations or even
showcase their talents in more creative fields like art, craft and drama. This way, this
part again promotes development of a child in areas other than academics. In the
CCE grading system there will be dual formative assessment and single summative
assessment for assessment of scholastic areas. In the formative assessment
students will be given regular feedback and motivate them to actively involve
themselves in self learning. This will help to increase the students’ performance level
and confidence level. The formative

Assessment is not constrained only to the pencil paper tests. It also has various
quizzes, oral testing, projects, assignments etc. The Summative assessment in the
CCE is a way of assessment of student’s performance at the end of the teaching.
The evaluation is of pen-paper test and is carried out by the schools themselves.
This will be held at the end of each term. There will be an evaluation of Co-
Scholastic areas like students achievement, Attitudes, Creative and scientific skills,
health and physical education and many more.

Features of Continuous and Comprehensive Evaluation:

The continuous aspect of CCE takes care of continual and periodicity aspect
of evaluation. Continual means assessment of students in the beginning of
instructions (placement evaluation) and assessment during the instructional process
(formative evaluation) did informally using multiple techniques of evaluation.
Periodicity means assessment of performance done frequently at the end of
unit/term (summative)

The comprehensive component of CCE takes care of assessment of all round
development of the child’s personality. It includes assessment in Scholastic as well
as Co-Scholastic aspects of the pupil’s growth.

Objectives of the scheme:

e To develop cognitive, psychomotor and affective skills.

e To lay emphasis on thought process and De-emphasize memorization.

e To make evaluation an integral part of teaching-learning process.

e To use evaluation for improvement of students’ achievement and teaching
learning strategies on the basis of regular diagnosis followed by remedial
instruction.

e To use evaluation as a quality control devise to maintain desired standard of
performance.

e To determine social utility, desirability or effectiveness of a programme and
take appropriate decisions about the learner, the process of learning and the
learning environment.

e To make the process of teaching and learning a learner-centered activity.

e The comprehensive component of CCE takes care of assessment of all round
development of the child’s personality. It includes assessment in Scholastic as
well as Co-Scholastic aspects of the pupil’s growth. Scholastic aspects
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include curricular areas or subject specific areas, whereas co-scholastic
aspects include life skills Co-Curricular, attitudes, and values.

Functions of Continuous and Comprehensive Evaluation:

It helps the teacher to organize effective teaching strategies.

Continuous and comprehensive evaluation helps in regular assessment to the
extent and degree of learner’s progress.

Continuous and comprehensive evaluation serves to diagnose weaknesses
and permits the teacher to ascertain in individual learner’s strengths and
weaknesses and their needs.

It provides immediate feedback to the teacher, who can then decide whether
a particular unit class or whether a few individuals are in need of remedial
instruction.

By continuous evaluation, children can know their strengths and weaknesses.
It provides the child a realistic self assessment of how he/she studies.

It can motivate children to develop good study habits, to correct errors, and to
direct their activities towards the achievement of desired goals.

It helps a learner to determine the areas of instruction in which more
emphasis is required.

Continuous and comprehensive evaluation identifies areas of aptitude and
interest. It helps in identifying changes in attitudes, and value systems.

It helps in making decisions for the future regarding choice of subjects,
courses and careers.

It provides information/reports on the progress of students in scholastic and
co-scholastic areas and thus helps in predicting the future success of the
learner.

Continuous evaluation helps in bringing awareness of the achievement to the
child, teachers and parents from time to time. They can look into the probable
cause of the fall in achievement if any, and may take remedial measures of
instruction in which more emphasis is required.

Need of Continuous and Comprehensive Evaluation:
Continuous and Comprehensive Evaluation is a boost to students. It helps in
reducing streets of students by:

Identifying learning, progress of students at regular time intervals on small
portions of content.

Employing a variety of remedial measures of teaching based on learning
needs and potential of different students.

Avoiding from using negative comments on the learner’s performance.
Encouraging learning through employment of a variety of teaching aids and
techniques.

Involving learners actively in the learning process.

Recognizing and encouraging specific abilities of students, who do not excel
in academics but perform well in other co curricular areas.
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Advantages of Continuous and Comprehensive Evaluation:

There is no pressure for students to become highly academic because they
aim to encourage individuals to choose subjects based on their interests while
retaining the importance of academia. They aim to make the students feel
more related so they improve on their academic ability without feeling under
pressure.

The CCE system also focuses o holistic education which aims to develop
various aspects of a student’s personality which ultimately helps them identify
what they are better at and stronger at in terms of academics.

CCE helps in dropping stress of students in different ways like, evaluating
learning advancement of students at expected time gaps on small portions of
contents.

Encourage learning through employing different teaching aids and techniques
and involving captive activities in the learning process.

The grading system will helps to give up the use of negative comments on the
learner’s performance.

Obstacles in Continuous and Comprehensive Evaluation:

Lack of necessary knowledge and skill to implement continuous
comprehensive evaluation.

Inadequacy of infrastructure and time.

Difficult to prepare and maintain records.

Lack of provisions | curriculum for continuous comprehensive evaluation.
Student attendance and availability of resources.

Autonomy for colleges/institutions.

Difficult to pay individual attention towards individual student.

Minute observations are necessary as evaluation will be done by gradation
method.

The marking scheme will be a challenge.

Remedial Measures:

Orientation to teachers about continuous comprehensive evaluation.
Provisions in curriculum

Planning of activities

Time and work planning

Development of Question Banks

Development of Multiple Choice Questions

Development of Diagnostic and criterion referenced tests.

Self Check- Exercise-4

Q.6 What does CCE primarily aim to achieve?
A. Student ranking

B. Holistic development
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C. Elimination of assessment

D. Traditional examination

Q.7 What is the full form of CCE in education?
A. Continuous Comprehensive Evaluation

B. Continuous Curriculum Examination

C. Constant Creative Engagement

D. Complete Classroom Evaluation

7.7 Summary:

According to Vivekananda, “Education is the manifestation of divine perfection
already existing in man”. Evaluation methods when practiced will lead to this.
Continuous and comprehensive evaluation facilitates students’ effective learning as
well as their all round development of personality with its multiple evaluation tools
and techniques and corrective measures. By using this particular evaluation
technique, the teacher can turn ordinary students into active learners. By facilitating
all round development of students, providing all the students the same opportunity to
display their individual potential, helping the teacher to realize the effectiveness of
teaching learning process, continuous of teaching technique proves itself as a boost
to student. Thus It is utmost important to make continuous and comprehensive
evaluation as an integral part of teaching and learning process to promote standards
of school education.

Life today has become so complex that examination have cone to play an
important part in one’s educational career. Examinations are considered so
important that most students are afraid of them. If there were no examinations, most
scholars would have been less informed than they are today. Examinations compel
students to read as much as they can, and as they do so, they absorb knowledge
unconsciously. Further, because of examinations, teachers have to confine
themselves to the syllabuses which are aimed at imparting knowledge in a
systematic manner, and thus develop mental discipline. Examinations are therefore
an important part of academic studies. The present examination system in India is
predominately focusing on the intellectual skills mainly and the parents and the
society further supporting it, the psycho motor and affective domains of holistic
learning have not received their due importance. The aim of education is developing
the ‘whole child’. Holistic education demands development of all aspects of
individual’s personality including cognitive, affective and psycho motor domains. But
in the present scenario it is very stressful for the parents, teacher and students only
to be working on cognitive aspects without learning the processes of learning.
Teacher professional self esteem and promotions are geared to the scholastic marks
attained by their learner.

Focusing on excellence in academics alone undoubtedly result in lop-sided
development of personality. In order to bring about the improvement in the quality of
education and the holistic development of the child who is tomorrow’s global citizen,
evaluation process should focus adequately on both scholastic and non-scholastic
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areas of development. Hence the focus need to shift to comprehensive evaluation
also needs to have continuity at regular intervals throughout the academic year.

The CCE approach believes that teaching-learning is a continuous process
that depends on dynamic interactions between the learner, her peers and the
teacher. The teacher is the person who spends the maximum time with children in
the classroom. Therefore the teacher is the best person to judge children’s learning
needs, levels and progress. If any record is to be maintained in assessment, it
should be mainly to inform the teacher and the choice as to what records he/she
wants to keep, must be with him/her.

Recording of each and every classroom activity is burdensome, impractical

and does not help teaching learning. The teacher should not be forced to record and
report continuously, for all her classes or activities.
This would require that education officials, superiors and inspectors respect the
teacher’'s autonomy, making her feel responsible and worthy of taking charge of
children’s learning. CCE can only work in non-threatening situations, for both the
teacher and the learners, where the charge of teaching-learning is given to them.
Here administrators can encourage teachers to concentrate more on assessing the
process and interaction in their classroom, rather than the product.

7.8 Glossary:

Formative assessment: Formative assessment is a type of evaluation conducted
during the learning process to provide ongoing feedback, allowing educators to
adjust teaching methods and students to improve their understanding.

Summative assessment: Summative evaluation is used to control the learning
progress of students during the course of teaching

Diagnostic assessment. A teacher locates the difficulties and weaknesses of
educationally weak students using special techniques and methods

CCE: Continuous and Comprehensive Evaluation refers to a system of school based
assessment that covers all aspects of student’s development.

7.9 Answers to Self- Check Exercises:
Exercise-1

Ql1l c
Q2 a

Exercise-2

Q.3 Formative
Q.4. Summative
Exercise-3

Q.5 The purpose of diagnostic assessment in education is to identify students'
existing knowledge, skills, strengths, and areas for improvement before instruction
begins. Educators typically use it to tailor their teaching strategies to meet the
specific needs of their students, ensuring that the instruction is effective and
targeted.
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Exercise-4
Q60b

Q.7a

7.10 References/Suggested Readings:

Aggarwal S.M. (2005). Teaching of Modern Mathematics, Delhi: Dhanpat Rai and
Sons.

Nanda, N. N. (1972). Teaching Mathematics, Ludhiana; Sharda Brothers.

NCERT, A Textbook of Content-cum-Methodology of Teaching Mathematics, New
Delhi

Rai, B. C. (1978). Teaching of Mathematics, Lucknow; Prakashan Kendra.

Rawat, M. S. (1982). GanitShikshan, Agra; VinodPustakMandir.

Reymond, B. (2000). Math-tricks, puzzles and games. New Delhi: Orient Paperbacks
Sharan, R., & Sharma, M. (2006).Teaching of Mathematics. New Delhi: A.P.H.
Publishing Corporation.

Siddizui, M. H. (2005). Teaching of Mathematics, New Delhi: A.P.H. Publishing
Corporation.

Sidhu, K. S. (2006). The Teaching of Mathematics, New Delhi: Sterling Publishers
private Ltd.

Singh, M. (2006).Modern Teaching of Mathematics, New Delhi: Anmol Publications
Pvt. Ltd.

Suxen, R. C. (1970). Curriculum and Teaching of Mathematics in Secondary School,
New Delhi: NCERT.

7.11 Terminal Questions

Q.1 What do you mean by Evaluation? What are its objectives?

Q.2 Explain the term Formative & Summative Evaluation. Differentiate between
Formative and Summative Evaluation?

Q.3 What is meant by the term Diagnostic Evaluation? What is Its Importance in
Sciences?

Q.4 What do you mean by CCE? Write needs and objectives of the CCE.
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UNIT-8
Construction of Objective and Essay Type Tests, Development of Achievement
Test in Mathematics, Qualities of A Good Achievement Test (Reliability,
Validity, Objectivity)

Structure

8.1 Introduction

8.2  Learning Objectives

8.3  Test Construction: Meaning, Nature and Objectives
Self —Check Exercise-1

8.4  Development of Objective Type Test in Mathematics
Self —Check Exercise-2

8.5 Development of Essay Type Test in Mathematics
Self —Check Exercise-3

8.6  Development of Achievement Test in Mathematics
Self —Check Exercise-4

8.7  Summary

8.8 Glossary

8.9  Answers to Self-Check Exercises

8.10 References/References/Suggested Readings

8.11 Terminal Questions

8.1 Introduction

Constructing effective mathematics tests requires careful planning and
consideration of several key factors. Firstly, it's essential to clearly define the scope
and objectives of the assessment, ensuring alignment with curriculum standards and
learning goals. Choosing appropriate question types is crucial, multiple-choice
guestions can gauge knowledge and application, while short-answer and problem-
solving questions assess deeper understanding and critical thinking skills.
Maintaining a balance of difficulty levels within the test is important to challenge
students appropriately and gauge their comprehension across different complexity
levels. Clarity in question formulation is paramount to avoid confusion, ensuring that
guestions are precise and unambiguous. Including a variety of content ensures
comprehensive coverage of each topic, spanning definitions, procedures, and
applications. Clear instructions regarding answer formats and expectations help
students focus their responses effectively.
Considering time constraints is also vital; tests should allow adequate time for
thoughtful problem-solving without unnecessary pressure. Finally, reviewing and
revising the test before administration ensures accuracy and fairness, ultimately
providing a reliable measure of students' mathematical proficiency.

8.2 Learning Objectives
After going through the lesson, you will be able to:
e Enlist the steps of test construction.
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e Understand the process of developing achievement tests tailored for
mathematical concepts.

e Distinguish between objective and essay type tests in mathematics.

e Understand the process of developing achievement tests concepts.

e Apply test formats to evaluate mathematical understanding and proficiency.

8.3 Test Construction:

Tests of these types can be constructed by any intelligent teacher’ who will
take a little trouble to inform himself, and who enjoys experimenting in a modest way.
This gives experimenting in a modest way g exercising his ingenuity.

A teacher-made test is not a standardized test, standardization of a test
means making the test so scientific and uniform as to achieve the same objectives
whenever and to whomsoever it is administered. A full standardized test is
standardized in three respects: (i) in form and construction; (ii) in the way it is
administered and evaluated and (jii) so that the score of any examine can be quickly
compared with the scores of other examines of the same age, school placement or
other classification.

Suggestions for construction of tests

1) Decide first upon the primary purpose of the test.

2) Select the type of test which seems best suited for this purpose.

3) Frame a list of questions that are as objective as p and that adequately cover
the fundamental skills, concepts and processes contained in the instruction list a

4) Guided by the test criteria, select from the prepared sufficient number of
guestions to measure the abilities of the different students.

5) Scale the questions according to increasing difficulty.

6) Check carefully the time element.

7) Construct an answer key for scoring.

To select questions judiciously, word them properly, and apportion them statistically,
requires (c) to grade the children, (d) to find the background and attainments of
children who have just entered the school or class.

Teachers will give periodic test, (a) to check their own work, (b) to find
particular difficulties, (c) to grade the children, (d) to find the background and
attainments of children who have just entered the school or class.

The most sensible examination would be one in which the students are
allowed to work in the same way as a practical man works in real life, i.e., in the
midst of all the reference books and charts that he needs, and given problems just
as they occur in practice. This would be a real test of ability in natural conditions.
There are many people who pass examinations and are completely incapable of
applying their knowledge to any useful purpose afterwards.

Nature and Objectives of Test Construction:

Creating effective tests in mathematics involves careful planning and consideration
of various factors to ensure they accurately assess students' understanding and
knowledge. Here are some key steps and considerations for constructing math tests:
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1. Define the Scope and Objectives:

Determine the specific topics and skills you want to assess.
Align the test content with the learning objectives and curriculum standards.

2. Choose Appropriate Question Types:

. Multiple Choice: Useful for assessing knowledge and application of
concepts.

. Short Answer/Completion: Requires students to demonstrate understanding
and provide explanations.

. Problem Solving: Assess higher-order thinking skills and application of
concepts to real-world scenarios.

. Proofs or Justifications: Evaluates logical reasoning and understanding of

mathematical principles.
3. Balance Difficulty Levels:

. Include a mix of easy, moderate, and challenging questions.
. Ensure that questions progressively increase in complexity to gauge students'
depth of understanding.

4. Ensure Clarity and Precision:

. Clearly state questions and provide all necessary information.
. Avoid ambiguous wording or questions that could lead to multiple
interpretations.

5. Include Variety in Content:

. Cover different aspects of each topic (e.g., definitions, procedures,
applications).
. Include problems that require different approaches or methods to solve.

6. Provide Clear Instructions:

. Specify the format for answers (e.g., decimal, fraction, exact form).
. Clarify whether partial credit will be given for incomplete solutions.

7. Consider Time Constraints:

. Design the test with a reasonable time frame for completion.
. Ensure that students have enough time to think through and solve each
question effectively.
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8. Review and Revise:

. Proofread the test for accuracy, including mathematical calculations and
grammar.
. Test the clarity and difficulty of questions by having colleagues or peers

review the test.
9. Prepare an Answer Key and Grading Rubric:

. Create an answer key with correct solutions and explanations.
. Develop a grading rubric if applicable, especially for open-ended questions.

10. Reflect on Test Results:

. Analyze student performance to identify strengths and areas for improvement
in teaching and learning.
. Use test results to inform future instructional strategies and interventions.

Self check- exercise-1

Q.1: Which of the following is an essential step in constructing effective mathematics
tests?

A) Including only challenging questions

B) Aligning test content with learning objectives

C) Providing no clear instructions

D) Using ambiguous wording

Q.2: What is the purpose of balancing difficulty levels in a mathematics test?
A) To confuse students

B) To make the test longer

C) To ensure all questions are easy

D) To appropriately challenge students' understanding

Q.3: In multiple-choice questions, what should distractors represent?

A) Unrelated concepts

B) Plausible but incorrect answers

C) Correct answers

D) Funny options

Q.4: Why is it important to review and revise a mathematics test before
administration?

A) To make it longer

B) To ensure accuracy and fairness

C) To eliminate all easy questions

D) To confuse students

Q.5: What should clear instructions on a mathematics test help students with?
A) Guessing the answers

B) Focusing their responses effectively
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C) Avoiding the test
D) Writing long explanations

8.4 Development of objective type test in Mathematics:

Objective type tests:

These tests contain questions or items which are answered by a single word or by
ticking, circling, crossing or underling the one of the choices already given. These
items can be answered very rapidly ; so the number of questions in a test can be
increased many times to achieve proper sampling of the syllabus. One and only one
correct answer of each item ensures scorer reliability. Answer key to the test
provides for quick scoring of answer-sheets. Fair and equal treatment to all students
is ensured.

In these tests, however, more stress is placed on factual knowledge than on
originality of thought and expression. Mathematics is more a mode of thought than a
group of isolated memory facts. Opportunities for proper training of mathematical
training are lacking.

Another criticism is that guess work may pay in objective tests. 'this possibility
can be minimized by reproving the items and by using proper statistical techniques.

Preparation of a good objective type test is far difficult than it seems and is
very time consuming.

Types of items

The main classification of such items is, the ‘recall' type and the “recognition’
type. In the former type, some mental effort on the part of the pupils may be needed
to recollect correct response from his memory. In the latter type they are expected
only to choose the correct concept, process or principle from a number of similar
concepts, processes and principles. Some of these types are given below:

a) Multiple choice types.

b) Completion type and memory recall

C) Matching type.

d) Alternative response type (yes or no) (true or false).

(a) Multiple Choice: A multiple choice item is as question with three, four or five
possible answers out of which only one is correct. All the choices appear to be
plausible. It calls for memory and correct information about the topic.

1. The average of 8.5, 9.5, 10.5and 11.5is 9, 9.5, 10, 10.5

2. The area of a rectangle is 165 sq. Ft. Its length is 15’. It's width will be

(M 10 (2)171 (3)12 (4)13
3. The example 56) 3589 (would be solved by
1) Addition (2) division  (3) multiplication (4) subtraction (5)

square-root,

4. 9% is equalto —

(1) 4 ¥2x, (i) 9x (i) 4% (iv) 9% (v) 9

(b) Completion Type: In this type the question consists of a sentence of statement
in which bank is supplied within the body of the material or in the margin to be filled
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in by the pupil. These should be carefully worded as to leave no doubt in the mind of
the pupil about the correct answer. This type of question provides an economical
way for an analysis of the problem.
Examples: Fill in the blanks:
1) The square root of 25is ................
2) 1:2::...:8
3) The interest on rs. 500 at 5 per cent for 4 years equals.....
4) In any triangle the sum of the three angles is equal to .......
(c) Matching Type: In a test of this type there are two columns of items, those on
the left are to be matched with those on the right in a manner designed in a
instruction. Here exact information is required to find out the correct solution.
Examples

Each item in column (i) matches exactly with one of the items in column (ii).
Pick the correct part from column (i) and write its number in the bracket provided
against each item in column i.

@ (i)
1. (a) 7 times 6 () (@ 11
(b) 80 divided by 5 () (b) 15
(c) 170 minus 159 () (c) 16
(d) 50 plus 31 () (d) 42
(e) 81
(i)(ii)
2. (a) obtuse angle () (a) 45°
(b) reflex angle () (b) 90°
(c) acute angle () (c) 140°
(d) right angle () (d) 300°

(e) 400°

By giving more items in column ii than in column i the chances of guessing
are reduced to some extent.
(d) Alternative Response Type: The alternative response type of test is testing a
situation in which a student chooses one of the two responses. The questions can be
answered by either ‘yes’, or ‘no’ or by ‘true’ or ‘false’. It provides opportunity for wide
sampling, it is easy to construct, interesting to take, and easily scored.
Examples: Some of the following statements are true and some are false. Mark
each true statement with a tick (V) sign on the dotted line and each false statement
with a cross (x) sign.
........ 1. The salary of a teacher for 7 days is rs. 35. His salary for 42 days will be rs.

........ 2. Twenty-seven cubic feet are equal to one cubic yard.

....... 3. Every fifth year is a leap year
Summary of characteristics of objective-type tests:
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Completion True-false Multiple choice | Matching
1. Information: 1. Beliefs, attitudes, | Most  generally | Information:
Situations Who, when, superstitions applicable Who, what,
for  which | What, where, | 2. Only two when, where.
effective alternatives
3. General survey of
field
2. 1. Easy to| 1. Easy to build 1. Convenient | 1. Compact
Advantages | build 2. Wide sampling scoring 2. Reduces
2. Requires 2. Many | guessing
adequate adaptations 3. Easy of
basis for available construction
response
3. 1. Subjective | 1. Ambiguities 1. Easy to give |1. One group
Limitations | scoring 2. Guessing clue must be single
2. 2. Laborious to | words or very
Inconvenient construct brief phrases
to score 2. Probability
of clues
3. Related
errors
4, 1. Ask for brief | 1. Provide | 1. Choices best | 1. Keep
Precautions | response convenient at end of | numbers
in 2. Use direct | arrangement for | statement. small.
construction | questions if | scoring 2. Question form | 2. Provide
possible 2. Use approximately | better than | extra
3. Avoid text | equaltand fitems incomplete responses
book language | 3. See that crucial | sentence. 3. Provide
4, Avoid | element stands out | 3. Avoid textbook | homogeneity
grammatical in item or standardized | in material
clue 4. Avoid ‘traps’ language 4. Attend to
5. Place blank | 5. Avoid text 4. Avoid | mechanical
near end if| 6. Avoid clues grammatical clue | arrangement.
incomplete 5. Use plausible | 5. Arrange
type distracters responses in
6. Assure 6. Avoid | alphabetical or
scoring ambiguities some other

convenience

order.

Self check- exercise-2

Q.6 Which of the following is a recommended precaution when

objective type tests?
A) Use ambiguous language to challenge students.
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B) Include complex sentence structures to assess reading comprehension.

C) Ensure clarity and precision in wording questions and options.

D) Provide lengthy explanations to enhance student understanding.
Q7. What should test constructors avoid to minimize bias in objective type tests?

A) Including diverse examples and scenarios.

B) Using culturally neutral language and references.

C) Incorporating personal opinions in answer choices.

D) Allowing extra time for students who struggle with the material.
Q8. Which of the following strategies helps in ensuring the reliability of objective type
tests?

A) Randomly changing correct answers.

B) Including a variety of question formats (e.g., multiple-choice, true/false).

C) Disclosing answer keys to students before the test.

D) Limiting the number of questions on the test.
Q9. What is a key consideration when determining the difficulty level of questions in
objective type tests?

A) Setting a time limit for each question.

B) Balancing between challenging and overly difficult questions.

C) Making all questions equally difficult.

D) Ignoring feedback from students on question difficulty.
Q10. Which of the following is an important step in reviewing objective type tests
before administration?

A) Using jargon and technical terms to test understanding.

B) Double-checking for grammatical errors and typos.

C) Including open-ended questions for comprehensive answers.

D) Asking students to help create the test questions.

8.5 Development of Essay type test in Mathematics:

Essay type test:

They have some advantages. They are easy to construct, provide opportunity
for logical and stepwise analysis, present problems as they are faced in life and give
training in logical presentation of solution.

Major criticism of these tests is because these tests do not represent all areas
of syllabus equally, scoring is very unreliable and subjective and that these tests do
not help in knowing the weaknesses of student.

To develop an essay-type test item, follow these steps:

o Clarify the learning objective: Determine the specific skill or knowledge you
want to assess through the essay question. Ensure that it aligns with the learning
objectives of the course or lesson.

o Craft clear instructions: Provide clear and concise instructions to the
students regarding what is expected in their response. This may include guidance on
the length of the response, the format (e.g., structured essay, narrative,
argumentative), and any specific elements to include.
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J Generate thought-provoking prompts: Design prompts that are open-
ended and thought-provoking, allowing students to demonstrate their understanding,
critical thinking skills, and ability to apply concepts. Avoid prompts that simply require
recall of factual information.

o Consider grading criteria: Establish grading criteria or a rubric that outlines
the key components or criteria by which the essays will be evaluated. This ensures
consistency and fairness in grading.

o Pilot test the question: Before administering the essay question to students,
consider piloting it with a small group to identify any ambiguities or issues with
clarity. Make necessary revisions based on feedback.

o Provide adequate time: Ensure that students have sufficient time to read and
comprehend the prompt, plan their response, and write their essay. Consider the
complexity of the question when determining the time allocation.

o Encourage authenticity: Encourage students to provide original and
authentic responses that reflect their own understanding and insights. Discourage
plagiarism by emphasizing the importance of academic integrity.

o Offer feedback: After students have completed the essay, provide
constructive feedback that highlights strengths and areas for improvement. This
helps students understand expectations and enhance their writing skills.

By following these steps, you can develop essay-type test items that effectively
assess students’ comprehension, critical thinking, and analytical abilities in the
context of mathematics or any other subject area.

Precautions While Preparing Essay Type Tests

Clear and Specific Instructions:

1. Provide clear instructions on the topic, scope, length, and format of the essay.
2. Specify whether students should focus on analysis, argumentation,
comparison, etc.

3. Clarify expectations regarding referencing, use of evidence, and formatting

(e.g., MLA, APA).
Define Assessment Criteria:

1. Establish and communicate clear criteria for evaluating essays (e.g.,
content, organization, coherence, language use).

2. Use a rubric or grading checklist to ensure consistency and fairness in
grading.

Avoid Ambiguity in Questions:

1. Ensure essay prompts are clear, precise, and free from ambiguity.

2. Avoid vague or overly broad questions that may confuse students or

lead to off-topic responses.

Encourage Originality and Critical Thinking:

1. Frame questions that encourage students to demonstrate critical
thinking, analysis, and synthesis of ideas.
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2. Discourage memorization by posing questions that require application
of concepts or real-world examples.
Manage Time Constraints:

1. Consider the appropriate length of time for students to complete the
essay.
2. Provide guidelines on time management during the test (e.g.,

suggested time per section).
Promote Academic Integrity:

1. Emphasize the importance of original work and proper citation of
sources.

2. Clearly outline policies on plagiarism and consequences for academic
dishonesty.

Sample Questions for Practice:

1. Provide sample essay questions or topics in advance to familiarize
students with the format and expectations.

2. Offer opportunities for practice or mock essay tests to build confidence
and skills.

Review and Revise Questions:

1. Review essay prompts for clarity, relevance to learning objectives, and alignment
with course content.

2. Revise questions based on feedback from colleagues or pilot testing with
students.

Support for Diverse Learners:
1. Consider accommodations for students with special needs or diverse learning

styles (e.g., extended time, alternative formats).

2. Ensure questions are accessible and inclusive of all students.

Feedback and Reflection:

1. Provide constructive feedback on essays to guide students' improvement.

2. Encourage students to reflect on their strengths and areas for growth based on
feedback received.

By implementing these precautions, educators can create essay type tests
that effectively assess students' comprehension, critical thinking skills, and ability to
articulate ideas in a structured and coherent manner. Adjust the specifics of these
precautions based on the educational level, subject area, and specific requirements
of the assessment.

Merits of Essay Type Tests:
e Encourages critical thinking and analysis.
e Fosters individual expression and creativity.
e Measures higher-order cognitive skills effectively.
e Provides valuable insights into student understanding.
e Promotes authentic assessment relevant to real-world scenarios.
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Self check- exercise-3
Q.11 which of the following best describes the purpose of an essay-type test?
A) To assess factual recall
B) To evaluate critical thinking skills
C) To measure speed of response
D) To test memorization of formulas

Q.12 what is a key advantage of using essay-type tests?
A) They provide objective scoring
B) They allow for individual expression
C) They are quick and easy to administer
D) They primarily assess rote memorization

8.6 Development of Achievement Test in Mathematics:
Measurement of achievement:

The purpose of achievement testing is to measure some aspect of the
intellectual competence of human beings: What a person has learned to know or to
do. Teachers use achievement tests to measure the attainments of their students.
Employers use achievement tests to measure the competence of prospective
employees. Professional associations use achievement tests to exclude unqualified
applicants from the practice of the profession. In any circumstances where it is
necessary or useful to distinguish persons of higher from those of lower competence
or attainments, achievement testing is likely to occur.The varieties of intellectual
competence that may be developed by formal education, self-study, or other types of
experience are numerous and diverse. There is a corresponding number and
diversity of types of tests used to measure achievement.

Measurability of achievement:

Despite the complexity, intangibility, and delayed fruition of many educational
achievements and despite the relative imprecision of many of the techniques of
educational measurement, there are logical grounds for believing that all important
educational achievements can be measured. To be important, an educational
achievement must lead to a difference in behavior. The person who has achieved
more must in some circumstances behave differently from the person who has
achieved less. If such a difference cannot be observed and verified no grounds exist
for believing that the achievement is important.Measurement, in its most
fundamental form, requires nothing more than the verifiable observation of such a
difference. If person a exhibits to any qualified observer more of a particular trait than
person b, then that trait is measurable. By definition, then, any important
achievement is potentially measurable.

Many important educational achievements can be measured quite
satisfactorily by means of paper and pencil tests. But in some cases the
achievement is so complex, variable, and conditional that the measurements
obtained are only rough approximations. In other cases the difficulty lies in the
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attempt to measure something that has been alleged to exist but that has never been
defined specifically. Thus, to say that all important achievements are potentially
measurable is not to say that all those achievements have been clearly identified or
that satisfactory techniques for measuring all of them have been developed.

An achievement test is a test of developed skill or knowledge. The most
common type of achievement test is a standardised test developed to measure skills
and knowledge learned in a given grade level, usually through planned instruction,
such as training or classroom instruction. Achievement tests are often contrasted
with tests that measure aptitude, a more general and stable cognitive
trait. Achievement test scores are often used in an educational system to determine
what level of instruction for which a student is prepared. High achievement scores
usually indicate a mastery of grade-level material, and the readiness for advanced
instruction. Low achievement scores can indicate the need for remediation or
repeating a course grade.

Under no child left behind, achievement tests have taken on an additional role
of assessing proficiency of students. Proficiency is defined as the amount of grade-
appropriate knowledge and skills a student has acquired up to the point of testing.
Better teaching practices are expected to increase the amount learned in a school
year, and therefore to increase achievement scores, and yield more "Proficient"
Students than before.

When writing achievement test items, writers usually begin with a list of content
standards (either written by content specialists or based on state-created content
standards) which specify exactly what students are expected to learn in a given
school year. The goal of item writers is to create test items that measure the most
important skills and knowledge attained in a given grade-level. The number and type
of test items written is determined by the grade-level content standards. Content
validity is determined by the representativeness of the items included on the final
test.

Importance and limitations:

Achievement tests play important roles in education, in government, in
business and industry, and in the professions. If they were constructed more
carefully and more expertly, and used more consistently and more wisely, they could
do even more to improve the effectiveness of these enterprises. But achievement
tests also have limitations beyond those attributable to hasty, inexpert construction
or improper use. In the first place, they are limited to measuring a person’s command
of the knowledge that can be expressed in verbal or symbolic terms. This is a very
large area of knowledge, and command of it constitutes a very important human
achievement; but it does not include all knowledge, and it does not represent the
whole of human achievement. There is, for example, the unverbalized knowledge
obtained by direct perceptions of objects, events, feelings, relationships, etc. There
are also physical skills and behavioral skills, such as leadership and friendship that
are not highly dependent on command of verbal knowledge. A paper and pencil test
of achievement can measure what a person knows about these achievements but
not necessarily how effectively he uses them in practice.

114



In the second place, while command of knowledge may be a necessary
condition for success in modern human activities, it is by no means a sufficient
condition. Energy, persistence, and plain good fortune, among other things, combine
to determine how successfully he uses the knowledge he possesses. A person with
high achievement scores is a better bet to succeed than one with low achievement
scores, but high scores cannot guarantee success.

Construction of objective type tests:

These tests contains items or questions which are answered by a single word or by
ticking, circling, crossing or underlining the one of the choices already given. These
items can be answered very rapidly; so the number of questions in a test can be
increased many times to achieve proper sampling of the syllabus. One and only one
correct answer of each item ensures scorer reliability. Answer key to the test provide
for quick scoring of answer sheets. Fair and equal treatment of all students is
ensured.

In these tests however, more stress is placed on factual knowledge than on
originality of thought and expression. Mathematics is more a mode of thought than a
group of isolated memory facts. Opportunities of

Achievement test~ characteristics and construction procedure

Believing we can improve schooling with more tests is like believing you can make
yourself grow taller by measuring your height.” Robert Schaeffer

Achievement is the accomplishment or proficiency of performance in a given skill or
body of knowledge. Therefore, it can be said that achievement implies the overall
mastery of a pupil on a particular context. Any measuring instrument that measures
the attainments or accomplishments of a pupil’s achievement must be valid and
reliable.

Testing is a systematic procedure for comparing the behavior of two or more
persons. This way an achievement test is an examination to reveal the relative
standing of an individual in the group with respect to achievement.

As achievement is the competence of a person in relation to a domain of knowledge
an achievement test is a test of knowledge or proficiency based on something
learned or taught. The purpose of an achievement test is to determine student’s
knowledge in a particular subject area.

Characteristics of good measurement instruments:

Measurement tools can be judged on a variety of merits. These include practical
issues as well as technical ones. All instruments have strengths and weaknesses no
instrument is perfect for every task. Some of the practical issuethat need to be
considered includes:

Criteria of a good measuring instrument

Practical criteria:

® Easein administration:

A test is good only when the conditions of answering are simple (scientific and
logical). Its instruction should be simple and clear.

Cost:
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A good test should be in expensive, not only from the view point of money but also
from the view point of time and effort taken in the construction of a test. Fortunately
there is no direct relationship between cost and quality.

Time and effort required for respondent to complete measure:

Generally the time given to students is always in short supply however the students
too do not accept very long tests. Therefore a test should neither be very long nor
very short.

Acceptability:

A good test should be acceptable to student to whom its being given without regard
to any specific situation that is the question given in the test should be neither very
difficult nor very easy.

® Technical criteria:

Along with the practical issues, measurement tools may be judged on the following:
Consistency (reliability): -

Reliability of a test refers to its consistency or stability. A test good reliability

means that the test taker will obtain the same test score over repeated testing as
long as no other extraneous factors have affected the score. Reliability is the extent
to which the measurements resulting from a test are the result of characteristics of
those being measured. For example, reliability has elsewhere been defined as “the
degree to which test scores for a group of test takers are consistent over repeated
applications of a measurement procedure and hence are inferred to be dependable
and repeatable for an individual test taker”.
Technically, the theoretical definition of reliability is the proportion of score variance
that is caused by systematic variation in the population of test-takers. This definition
is population-specific. If there is greater systematic variation in one population than
another, such as in all public school students compared with only eighth-graders, the
test will have greater reliability for the more varied population. This is a consequence
of how reliability is defined. Reliability is a joint characteristic of a test and examinee
group, not just a characteristic of a test. Indeed, reliability of any one test varies from
group to group

Reliability is the quality of a test which produces scores that are not affected
much by chance. Students sometimes randomly miss a question they really knew
the answer to or sometimes get an answer correct just by guessing; teachers can
sometimes make an error or score inconsistently with subjectively scored tests.
Reliability of measuring instruments depends on two factors-

1. Adequacy in sampling

2. Objectivity in scoring

A good instrument will produce consistent scores. An instrument’s reliability is
estimated using a correlation coefficient of one type or another. For purposes of
learning research, the major characteristics of good scales include:

 Test-retest reliability:

The test-retest reliability method is one of the simplest ways of testing the
stability and reliability of an instrument over time. In test-retest reliability the same
test is administer to the same sample on two different occasions. This approach
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assumes that there is no substantial change in the construct being measured
between the two occasions.. The ability of an instrument to give accurate scores
from one time to another. Also known as temporal consistency.

A test-retest reliability coefficient is obtained by administering the same test twice
and correlating the scores. In concept, it is an excellent measure of score
consistency because it allows the direct measurement of consistency from
administration to administration. This coefficient is not recommended in practice,
however, because of its problems and limitations. It requires two administrations of
the same test with the same group of individuals. The amount of time allowed
between measures is critical. The shorter the time gap, the higher the correlation; the
longer the time gap, the lower the correlation if the time interval is short, people may
be overly consistent because they remember some of the questions and their
responses. If the interval is long, then the results are confounded with learning and
maturation, that is, changes in the persons themselves

Alternate-form reliability

Most standardized tests provide equivalent forms that can be used
interchangeably. For this purpose first have two parallel forms are created . One
way to accomplish this is to create a large set of questions that address the same
construct and then randomly divide the questions into two sets. You administer both
instruments to the same sample of people. The correlation between the two parallel
forms is the estimate of reliability. These alternate forms are typically matched in
terms of content and difficulty. The correlation of scores on pairs of alternate forms
for the same examinees provides another measure of consistency or reliability. Even
with the best test and item specifications, each test would contain slightly different
content and, as with test-retest reliability, maturation and learning may confound the
results..

* Split-half reliability:

The consistency of items within a test. There are two types of item coherence:
Which assesses the consistency of items in one-half of a scale to the other half. In
split-half reliability. As the name suggests, split-half reliability is a coefficient obtained
by dividing a test into halves we randomly divide all items that purport to measure
the same construct into two sets. We administer the entire instrument to a sample of
people and calculate the total score for each randomly divided half. By correlating
the scores on each half, and then correcting for length the split can be based on odd
versus even numbered items, randomly selecting items, or manually balancing
content and difficulty. This approach has an advantage in that it only requires a
single test administration. Its weakness is that the resultant coefficient will vary as a
function of how the test was split. It is also not appropriate on tests in which speed is
a factor
* Internal consistency reliability:

It estimates the consistency among all items in the instrument. Internal
consistency. Internal consistency focuses on the degree to which the individual items
are correlated with each other and is thus often called homogeneity. Several
statistics fall within this category.
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* Inter-rater reliability:

Inter-rater reliability, inter-rater agreement, or concordance is the degree of
agreement among raters. This type of reliability is assessed by having two or more
independent judges score the test. The scores are then compared to determine the
consistency of the raters estimates. One way to test inter-rater reliability is to have
each rater assign each test item a score. For example, each rater might score items
on a scale from 1 to 10. Next, you would calculate the correlation between the two
rating to determine the level of inter-rater reliability. Another means of testing inter-
rater reliability is to have raters determine which category each observations falls
into and then calculate the percentage of agreement between the raters. So, if the
raters agree 8 out of 10 times, the test has an 80% inter-rater reliability rate.

The degree to which different observers or raters give consistent scores using the
same instrument, rating scale, or rubric. Also called scoring agreement.
Suggestions for improving the reliability

The best suggestions for improving the reliability of classroom tests are:

e Start planning the test and writing the items well ahead of the time the
test is to be given. A test written hurriedly at the last minute is not likely to be
a reliable test

e - write clear directions and use standard administrative procedures.

e Pay more attention to the careful construction of the test questions.
Phrase each question clearly so that students know exactly what you want.
Try to write items that discriminate among good and poor students and are of
an appropriate difficulty level.

e Write longer tests. The number of items are needed in order to provide
reliable measurement. Depends on the quality of the items, the difficulty of the
items, the range of the scores, and other factors. So include as many
guestions as you think the students can complete in the testing time available.

Meaningfulness (validity):

Validity is the quality of a test which measures what it is supposed to
measure. It is the degree to which evidence, common sense, or theory supports any
interpretations or conclusions about a student based on his/her test performance.
More simply, it is how one knows that a math test measures students’ math ability,
not their reading ability.

Validity like reliability also depends upon certain factors, they are -
1. Adequacy in sampling
2. Objectivity in scoring
3. Aim
Thus, a valid measurement tool does a good job of measuring the concept that it
purports to measure. It is important to remember that the validity of an instrument
only applies to a specific purpose with a specific group of people.
A test is valid when it
e Produces consistent scores over time.

e Correlates well with a parallel form.
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e Measures what it purports to measure.
e Can be objectively scored.
e Has representative norms.

Forms of validity
Construct Validity:

Construct validity refers to the extent to which a test captures a specific
theoretical construct or trait and it overlaps with. Construct validity establishes that
the instrument is truly measuring the desired construct. This is the most important
form of validity, because it really subsumes all of the other forms of validity.

To asses the test’s internal consistency. That is, if a test has construct validity,
scores on the individual test items should correlate highly with the total test score.
This is evidence that the test is measuring a single construct

Also developmental changes. Tests measuring certain constructs can be shown to
have construct validity if the scores on the tests show predictable developmental
changes over time.

And experimental intervention, that is if a test has construct validity, scores should
change following an experimental manipulation, in the direction predicted by the
theory underlying the construct.

Convergent Validity:

We can create 2 different methods to measure the same variable and when
they correlate we have demonstrated convergent validity. A type of validity that is
determined by hypothesizing and examining the overlap between two or more tests
that presumably measure the same construct. In other words, convergent validity is
used to evaluate the degree to which two or more measures that theoretically should
be related to each other are, in fact, observed to be related to each other.
Comparison and correlation of scores on an instrument with other variables or
scores that should theoretically be similar. A test has convergent validity if it has a
high correlation with another test that measures the same construct.

Divergent Validity

A test’s divergent validity is demonstrated through a low correlation with a test that
measures a different construct. When we create 2 different unrelated methods to
measure the same variable and when they do not correlate. We have
demonstrated divergent validity.

The goal of divergent validity is that to demonstrate we are measuring one specific
construct and not combining two different constructs.

Discriminant Validity:

Comparison of scores on an instrument with other variables or scores from which it
should theoretically differ. Measures that should not be related are not. Discriminant
validity examines the extent to which a measure correlates with measures of
attributes that are different from the attribute the measure is intended to assess.
Factor Structure:
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A statistical at the internal consistency of an instrument, usually one that has
subscales or multiple parts. The items that are theoretically supposed to be
measuring one concept should correlate highly with each other, but have low
correlations with items measuring a theoretically different concept.

Content Validity:

Content validity of a test refers to the adequacy of sampling of the content
across construct or trait being measured. Given the published literature or particular
trait, are all aspects of that concept represented by items on the test. It establishes
that the instrument includes items that comprise the relevant content domain. A test
has content validity if it measures knowledge of the content domain of which it was
designed to measure knowledge. Another way of saying this is that content validity
concerns, primarily, the adequacy with which the test items adequately and
representatively sample the content area to be measured. (for example, . A math
achievement test would lack content validity if good scores depended primarily on
knowledge of English, or if it only had questions about one aspect of math only or a
test of English grammar should include questions on subject-verb agreement, but
should not include items that test algebra skills)

Face Validity:

A subjective judgment about whether or not on the “face of it” The tool seems
to be measuring what you want it to measure. : Or when a test appears valid to
examinees who take it, personnel who administer it and other untrained observers. It
is perhaps the simplest type of validity. Face validity can refer to a single item or to
all of the items on a test and it indicates how well the item reveals the purpose or
meaning of the test item or the test itself. Face validity is not a technical sense of test
validity; just because a test has face validity does not mean it will be valid in the
technical sense of the word.

Criterion-Related Validity also called concurrent validity or predictive validityrefers
to the comparison of scores on a test with some other external measure of
performance .the other measure should be theoretically related to the first measure
and their relationship can be assessed by a simple correlation coefficient .the
instrument “behaves” The way it should given your theory about the construct this
validity is a concern for tests that are designed to predict someone’s status on an
external criterion measure. A test has criterion-related validity if it is useful for
predicting a person’s behavior in a specified situation.

Concurrent Validity:

Comparison of scores on some instrument with current scores on another
instrument. If the two instruments are theoretically related in some manner, the
scores should reflect the theorized relationship. In concurrent validation, the
predictor and criterion data are collected at or about the same time. This kind of
validation is appropriate for tests designed to asses a person’s current criterion
status.

In concurrent validity a proposed test is given to a group of participants who
complete other theoretically related measures concurrently ( at the same point in
time ).
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Predictive Validity:

Comparison of scores on some instrument with some future behavior or future
scores on another instrument. The instrument scores should do a reasonable job of
predicting the future performance. In predictive validation, the predictor scores are
collected first and criterion data are collected at some later/future point. This is
appropriate for tests designed to asses a person’s future status on a criterion
With predictive validity the new test is given to a group of participants who are
followed overtime to see how well the original assessment predicts some important
variable at a later point in time

Relationship between Reliability and Validity

If atestis unreliable, it cannot be valid.

. For a test to be valid, it must reliable.
. However, just because a test is reliable does not mean it will be valid.
. Reliability is a necessary but not sufficient condition for validity!

Construction procedure of an achievement test:

If a test has to be really made valid, reliable and practical, then it will have to
be suitably planned. For it, qualitative improvement in the test will have to be
effected. For this, the following facts should be kept in view:

* the principles available tests will have to be kept in view so that a test can be
Planned.
* kill will have to be acquired in constructing and writing different types of questions.
For it are required thoughtful thinking, determination of teaching objectives, analysis
of content and types of questions to be given.
General precautions:
Ebel, in his book measuring educational achievement, has suggested the following
precautions in test construction:
1. It should be decided when the test has to be conducted in the context of time
and frequency.
2. It should be determined how many questions have to be included in the test.
It should be determined what types of questions have to be used in the test.
4. Those topics should be determined from which questions have to be
constructed. This decision is taken keeping in view the teaching objectives.
5. The level of difficulty of questions should be decided at the beginning of the
test.
It should be determined if any correction has to be carried out for guessing.
The format and type of printing should be decided in advance.
It should be determined what should be the passing score.
In order to control the personal bias of the examiner there should be a
provision for central evaluation. A particular question should be checked
by the same examiner.
10. A rule book should be prepared before the evaluation of the scripts.

w
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When we talk about tests and assessments, we often talk about objectivity, reliability,
and validity. Exactly what are we talking about when we throw these words around?
Are these all different ways of saying the same thing?
The three terms are interrelated but they each describe something different. It is
easiest to picture the three terms as rings on a target.

Objectivity is the broadest and thus is the outermost ring on the target. A test that
is objective measures without reference to outside influences. For example, an
objective test of personality will return the same answers regardless of whether the
person completing the test uses a pen or pencil. Irrelevant, unrelated factors do not
influence the test results if a test is objective.

The middle ring on our target is reliability. Before reliability can be considered, a
test or assessment must first be objective. Objectivity is essential but not sufficient
to ensure reliability. There are different types of reliability, but at its simplest,
reliability is repeatability. A reliable measure is one that returns the same result each
and every time.

Reliability: Reliability of a test refers to its consistency or stability. A test good
reliability means that the test taker will obtain the same test score over repeated
testing as long as no other extraneous factors have affected the score. Reliability is
the extent to which the measurements resulting from a test are the result of
characteristics of those being measured. For example, reliability has elsewhere been
defined as “the degree to which test scores for a group of test takers are consistent
over repeated applications of a measurement procedure and hence are inferred to
be dependable and repeatable for an individual test taker”.

Technically, the theoretical definition of reliability is the proportion of score variance
that is caused by systematic variation in the population of test-takers. This definition
is population-specific. If there is greater systematic variation in one population than
another, such as in all public school students compared with only eighth-graders, the
test will have greater reliability for the more varied population. This is a consequence
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of how reliability is defined. Reliability is a joint characteristic of a test and examinee
group, not just a characteristic of a test. Indeed, reliability of any one test varies from
group to group

Reliability is the quality of a test which produces scores that are not affected much
by chance. Students sometimes randomly miss a question they really knew the
answer to or sometimes get an answer correct just by guessing; teachers can
sometimes make an error or score inconsistently with subjectively scored tests.
Validity is at the center of our target. As with any bull’s-eye, it is the most difficult to
hit. A test must be both objective and reliable before its validity can be considered.
Validity is the extent to which the test measures what it claims to measure. A
personality test that asks for a person’s shoe size is not valid. Likewise, asking how
many guests would make an ideal size party is not a valid measure of mathematical
ability even though the answer is a number. Unless items (questions) on a test are
shown to be related to what is being assessed, the test cannot be valid. Validity also
requires that a test fully assesses every aspect of a domain (or topic) it claims to
assess. A driving test that only measures knowledge of traffic laws is not a valid
measure of driving ability since the written test alone does not adequately assess all
skills required to be a successful driver. That same test, however, can be a valid
measure of knowledge of traffic laws since validity relies in part on how the domain is
defined.

The next time people talk about whether a test is objective or reliable or valid picture
a target. You will most likely impress them when you explain how the three are
related.

Self check- exercise-4
Q. 13 Which of the following is an important precaution when constructing
achievement tests?

A) Including ambiguous questions to challenge students.

B) Using complex language to test reading comprehension.

C) Ensuring clarity and precision in wording questions and answer choices.

D) Allowing unlimited time for students to complete the test.
Q 14. To minimize bias in achievement tests, test constructors should:

A) Include a diverse range of question formats.

B) Use culturally neutral language and examples.

C) Incorporate personal opinions in answer choices.

D) Provide limited feedback on correct answers.
Q15. Which of the following strategies contributes to ensuring the reliability of
achievement tests?

A) Randomizing the order of answer choices.

B) Allowing unlimited time for students to complete the test.

C) Providing vague instructions to challenge students.

D) Including a variety of question formats.
Q.16 When determining the difficulty level of questions in achievement tests, it
is important to:
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A) Ensure all questions are equally difficult.

B) Use a variety of question formats.

C) Provide detailed explanations for each correct answer.

D) Balance between challenging and manageable questions.
Q.17. What is a potential consequence of using biased language or examples
in achievement tests?

A) Enhanced clarity in assessing student knowledge.

B) Increased engagement due to controversial content.

C) Confusion and unfair disadvantage for certain groups of students.

D) Reduction in test reliability.

8.7 Summary:

According to Vivekananda, “education is the manifestation of divine perfection
already existing in man”. Evaluation methods when practiced will lead to this.
Continuous and comprehensive evaluation facilitates students’ effective learning as
well as their all round development of personality with its multiple evaluation tools
and techniques and corrective measures. By using this particular evaluation
technique, the teacher can turn ordinary students into active learners. By facilitating
all round development of students, providing all the students the same opportunity to
display their individual potential, helping the teacher to realize the effectiveness of
teaching learning process, continuous of teaching technique proves itself as a boost
to student. Thus it is utmost important to make continuous and comprehensive
evaluation as an integral part of teaching and learning process to promote standards
of school education.

Life today has become so complex that examination have cone to play an important
part in one’s educational career. Examinations are considered so important that most
students are afraid of them. If there were no examinations, most scholars would
have been less informed than they are today. Examinations compel students to read
as much as they can, and as they do so, they absorb knowledge unconsciously.
Further, because of examinations, teachers have to confine themselves to the
syllabuses which are aimed at imparting knowledge in a systematic manner, and
thus develop mental discipline. Examinations are therefore an important part of
academic studies. The present examination system in India is predominately
focusing on the intellectual skills mainly and the parents and the society further
supporting it, the psycho motor and affective domains of holistic learning have not
received their due importance. The aim of

Education is developing the ‘whole child’. Holistic education demands development
of all aspects of individual’'s personality including cognitive, affective and psycho
motor domains. But in the present scenario it is very stressful for the parents,
teacher and students only to be working on cognitive aspects without learning the
processes of learning. Teacher professional self esteem and promotions are geared
to the scholastic marks attained by their learner.

Focusing on excellence in academics alone undoubtedly result in lop-sided
development of personality. In order to bring about the improvement in the quality of
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education and the holistic development of the child who is tomorrow’s global citizen,
evaluation process should focus adequately on both scholastic and non-scholastic
areas of development. Hence the focus need to shift to comprehensive evaluation
also needs to have continuity at regular intervals throughout the academic year.

The CCE approach believes that teaching-learning is a continuous process
that depends on dynamic interactions between the learner, her peers and the
teacher. The teacher is the person who spends the maximum time with children in
the classroom. Therefore the teacher is the best person to judge children’s learning
needs, levels and progress. If any record is to be maintained in assessment, it
should be mainly to inform the teacher and the choice as to what records he/she
wants to keep must be with him/her. Recording of each and every classroom activity
is burdensome, impractical and does not help teaching learning. The teacher should
not be forced to record and report continuously, for all her classes or activities.

This would require that education officials, superiors and inspectors respect
the teacher’s autonomy, making her feel responsible and worthy of taking charge of
children’s learning. CCE can only work in non-threatening situations, for both the
teacher and the learners, where the charge of teaching-learning is given to them.
Here administrators can encourage teachers to concentrate more on assessing the
process and interaction in their classroom, rather than the product.

8.8 Glossary:

Objective Test: A type of assessment where responses are limited to predefined
options or answers, such as multiple-choice, true/false, or matching questions.
Objective tests are designed to measure specific knowledge and often have clear
correct answers.

Achievement Test: A type of assessment that measures the extent of knowledge or
skills acquired by students in a specific subject or area of study. Achievement tests
are typically used to evaluate learning outcomes and proficiency levels.

Essay Type Test: A type of assessment where students are required to compose
written responses to questions or prompts. Essay tests allow for more extensive and
open-ended responses, assessing students' ability to organize thoughts, analyze
concepts, and articulate ideas.

8.9 Answers to Self- Check Exercises

Exercise-1

Q.1 b) aligning test content with learning objectives

Q.2 d) to appropriately challenge students' understanding

Q.3 b) plausible but incorrect answers

Q.4 b) to ensure accuracy and fairness

Q.5 b) focusing their responses effectively

Exercise- 2

Q6:C) Ensure clarity and precision in wording questions and options.
Q7: C) Incorporating personal opinions in answer choices.

Q8: B) Including a variety of question formats (e.g., multiple-choice, true/false).
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Q9: B) Balancing between challenging and overly difficult questions.

Q10: B) Double-checking for grammatical errors and typos.

Exercise-3

Q.11 b

Q.12 b

Exercise-4

Q13: C) Ensuring clarity and precision in wording questions and answer choices.
Q14: B) Use culturally neutral language and examples.

Q15: A) Randomizing the order of answer choices.

Q16: D) Balance between challenging and manageable questions.

Q17:C) Confusion and unfair disadvantage for certain groups of students.
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8.11 Terminal Questions:

Q.1 what do you mean by test? What are different steps to construct a test?

Q.2 what do you mean by objective type test. What are its types and merits

Q.3 what do you mean by essay type test. What are its types and merits

Q.4 what do you mean by achievement test. What are different steps of construction
and qualities of achievement test
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	Answer 2: C) To talk about their careers and the importance of mathematics.
	Answer 3: Involving students in the organization and execution of mathematics clubs and fairs is highly significant as it has several positive impacts on their learning experience:
	1. Ownership and Responsibility:   When students are involved in organizing and running mathematics clubs or fairs, they feel a sense of ownership over the activities and events. This responsibility encourages them to take their roles seriously, leadi...
	2. Leadership Development:   Organizing clubs and fairs provides opportunities for students to develop leadership skills. They may take on roles such as event coordinator, activity planner, or team leader, where they learn to communicate effectively, ...
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