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FOREWORD

“You can.... if you think you can’. The SCERT, Telangana proudly recognises
the efforts of the teachers of both primary, upper primary and secondary schools, the
teachers who have been coming up with various innovative practices and material for
Mathematics teaching learning process. Despite challenges, they have been making
significant contributions helping the child to enjoy the true essence of Mathematics.

The department of Mathematics and Science has been conducting theme-based
seminar every year coinciding with the Birth Anniversary of Srinivasa Ramanujan,
one of the greatest Mathematical minds that Bharat has ever produced. Besides
encouraging innovative Mathematical processes beneficial for the students, it would
be an icing on the cake if these endeavours fetch recognition to the innovative
minds of the teachers. Continuing the endeavour, this year, the Department of
Mathematics and Science of SCERT took the initiative to organize a one- day seminar
on the theme, ‘Way forward towards Mathematics teaching.’

We all know that if we look at the world with a positive attitude and
persistence, everything comes to us, eventually. Unlike the past two years where the
seminar was held online, this year, it would be a gentle swing where the Seminar is
going to be held on the premises of the SCERT in full physical presence of the
participants, dignitaries, and Mathematics lovers.

Seminar papers on the relevant theme were invited not only from the teachers
of Mathematics but also from all the individuals who have interest in Mathematics’
teaching. An overwhelming number of 64 papers were received. We appreciate all the
Mathematics’ enthusiasts who have sent their papers. After the careful review by
senior professors, we have selected the 35 papers.

| conclude that motivation is a force that energizes, sustains, and directs one’s
behaviour towards a goal. Hoping that these small efforts would bring a great change
in the teaching field, enlighten, and empower our classrooms that would make the
child participate and learn non-consciously with more joy than ever.

DIRECTOR, SCERT-TS
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STATE LEVEL MATHEMATICS SEMINAR 2022

Personal details :

Name of the teachers : ATHINARAPU VANAJA

Designation : School Assistant (Maths)

Name of the school : MPUPS, Thippareddipally, Vangoor,
Nagarkurnool.

Cell : 8500943937

Email : vanajakongati@gmail.com

Qualifications : D.E.C.E., B.A., B.ED.
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Interventions and Innovations in teaching mathematics at secondary level
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STATE LEVEL MATHEMATICS SEMINAR 2022

Personal details :

Name of the teachers : MAHESH MACHARLA
Designation : SGT

Name of the school : MPPS Kothapet, Raikal, Jagtial.
Cell : 8977300828

Email - masmily.macharla@gmail.com

SUB-THEME:- INTERVENTIONS AND INNOVATIONS IN TEACHING MATHEMATICS
AT PRIMARY LEVEL.

TITLE OF THE TOPIC:- INNOVATIONS IN TEACHING MATHEMATICS AT
PRIMARY LEVEL.

INTRODUCTION:

Primary education is like the foundation of schooling. It paves the way for the
achievement of educational goals. Students will be able to achieve elementary and higher level
skills only when proper foundational skills are practiced at the primary level. Unfortunately,
quality education in schooling has become ambiguous over the past decade. Students are lagging
behind at the primary level in the acquisition of basic competencies and the gap keeps widening
throughout schooling.

The nature of the mathematics is abstract. We need to sensitize it. Basically at primary level
the children get lot of confusion, while understanding the concepts. Hence | designed Live
worksheets for classroom.

OBJECTIVES:-

The objectives of Innovations in Teaching Mathematics are

» Learn mathematics in an easy way.
It leads to self learning.
Easy to understand the abstract concepts.
Gives large scope for practice mathematics.
To encourage and enable students to enjoy mathematics at home also.
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DESIGN OF THE INNOVATION:-

Here, I would like to explain about Innovative practices of mathematics what we
adopted at primary level.
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a2y Sowglh St sl Sowpd! 8 510 Bomgde §6 Sabod. 1.80ch Bmen BEEDSE® HEEE SODS 53655 Horo.....

*BO B ; The space between two lines intersecting each other is called an
20 5 60 S f

= s Bebeto-Traingle  Seb&bo-Square &'eo-Angle

@ 8¢ » 60 & e 4 2. 808 re3&° B0 @iy Hed) §8 Saod. Click on the angle picture below.

&) T4 60 o 80
Write the following bers in expanded form. ——— e
APEnD SrEod. ayd Sogeth Jite Grdo ordbod. — \

e 356 = 30405

® 25 = 3.8%0).......08° BeD 8. The criterion for measuring angle.
[ )

(@) 49 = Soesb-meter  &f-degree  derb-itre
@ 34w [ 30
- 4.002 8%v0 @08 Dy &fhen?How many degrees is the right angle?

Write the correct number for given expanded form. 360 180 %0
4. 808 e Srirod ¥BS Somgen ordbod.
5. 308 o88° woe 80 &) Herd) 45 Jakod.
6@ 20 + 9 = 29

) 50 + 4 = |58 I Click on the right angle picture below.

(@) 30 +

MAHESH MACHARLA.SGT.Mpps kw EETS

@ 20+ 6 = |28
@) 60 + 7 = |®
|W1m.wn“ur—m g
by

Sger.10/10 Sopd o 3% b &° oxusba.
Designed By MAHESH MACHARLA.SGT.MPPS KOTHAPET O/C.JAGTIAL.

I prepared live worksheets for class-1 to class-5 children by using live worksheet.com website.
Designing the Live worksheets is in 3 stages.

1. Making the Live worksheets
2. Programming the Live worksheets.
3. Practicing the Live worksheets.

1. Making the Live worksheets :-

By using mobile phone/computer, | have been preparing math Live worksheets based
on content and student’s level. It takes 10-15 mins time for each Live worksheet designing.

2. Programming the Live worksheets :-

After completion of the designing the Live worksheets, | have used my laptop for
programming. Here, | added simple program for the math bits. It was very easy to add the
program. Just draw the selection boxes and give the answers/program to the each selection box.
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Answer didn’t show in the Live worksheet at first to the students. After

Name | | class:- 1 Subject:-Maths

completing the worksheet, they will get the immediate feedback by ks B2 8ot s e B it
showing their marks out of ten. e e
Sydo
3. Practicing the Live worksheets :- “'%i‘ne
2
Here, student will access and practice the Live worksheets. Square
I sent the Live worksheets via a link, through the whatsapp groups to the Se0Ge

students. : Biceanguile
B SessSo

MODEL LIVE WORKSHEETS LINKS:-

Traingle
Bzhazo

1. https://www.liveworksheets.com/jy2111247bq

2. https://www.liveworksheets.com/zb2066648bt

3. https://www.liveworksheets.com/l01216388nf

Shapes- esscorex

Nﬁf‘fm ""4\'{7 |Classt-l Subject:-Maths
4, https://www.liveworksheets.com/ip1405522mx e B Bofd ot 5 B8 mstitod

Match the shapes with their names by drawing lines.

Circle

Description of the Innovation :- :g"
ine

£

1. Making the Live worksheets :-

Square
Bebotho
Here, | want to make a live worksheet on the

topic of Shapes.

Traingle
Bzheaso

}ectangule
6g $ehr8Ho

- Open MS Word on computer.
- Give the title of the lesson, name of the student e
box, class and subject.

Type the instruction in simple sentences

Draw/add the shapes at left side.
Type their names at right side. s | Eseps:-1 Subfnob i

fdsens B 808 essroredo ae3 PSS adHoScd
Match the shapes with their names by drawing lines.

2. Programming the Live worksheets :- ggf;i

Here, | want to add the program for the above worksheet. ;i"e
D

Select the Shapes. Square

Draw the boxes on Shapes and their names. Seogo

Write the simple program like join:1, Rectangule
join:2... for left and right sided boxes. BY Sesgo

Save the live worksheet with topic and class

Traingle
name. HzHeso

Bgewr...10/10 SomnyE S 56 ek &° ondusod.
Prepared by MAHESH MACHARLA.SGT.MPPS KOTHAPET 0/C. JAGTIAL.
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3. Practicing the Live worksheets :-

Here, children practices the live worksheet.

Every saved worksheet has a sharing link on the
top of the live worksheet.

Through this link, we copy the link of the live
worksheet

Open the wthatsapp app and send this link.

In the presence of the teacher also, children will
practice the live worksheet.

OUTCOME OF THE INNOVATION:-

By using this live worksheets

Y

>
>
>
>
>
>
>
>

Students will do the live worksheet and it will give the marks immediately.
Students will get the knowledge and understanding easily.

Teacher will give guidance in the requirement area.

Classroom mathematics teaching will become more interest and effective.
Mathematics becomes concrete.

Students will get the encouragement of their Parents/elders in math learning.
One can do it many times. It helps more practice.

Students will get vast of math Knowledge unknowingly.

Here is a large scope for JOYFUL LEARNING to the students.

IMPLICATIONS:-

>
>
>
>

Requires smart mobiles.

Teacher readiness is important and these are all time taking methods.
Not suitable for all topics.

Needed self interest.
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Personal Detalils :
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School address X ZPHS Polkampally, Mahabub Nagar (Dist.)
Mobile : 9440507307
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Title of the topic: A study of Students Errors in Learning of Quadratic Equations at

Secondary level
Abstract

The purpose of the study was to determine the students’ error in learning quadratic equation. The
sample of 30 was selected form a secondary school ZPHS Polkampally, Mahabubnagar Dist.,
Telangana State. Diagnostic test was used as the instrument of this study consisting of four
components: factorization, completing the square, quadratic formula and nature of roots. An
individual counseling was also conducted to identify at which level students’ errors that occur
in solving problems. The type of errors is that includes reading the problem comprehension,
transformation, process skill, and encoding error. Data was analyzed using statistical tools,
percentage and frequency. The findings showed that most students committed errors in
transformation and process skill in solving quadratic equations. There was an error found in
reading. The number of students who made encoding error and carelessness was moderate. The
students’ errors in solving quadratic equations were due to their lack of knowledge in language of
algebra, fractions, negative integers and algebraic identities.

Keywords: Quadratic equation, Comprehension error, Transformation error, Process skill error
1. Introduction

Problems that are associated with mathematics are complex in nature. Mathematics is the basic
knowledge required by students at secondary level to extend their learning to a higher level. Even
mathematics is required in our daily life situations for every human being in their social context.
The benefitof mathematics is not only limited to knowledge in computation, but more important,
when each individual can master mathematics well, then their pattern of thinking is more rational
and critical. The principles of mathematics enable people to see the problems as facts not as
fiction (Hudoyo, 1998).

Most of studies throughout globe have emphasized the goal of mathematics education reform is
to produce students who are skilled in resolving problems, in addition to fostering attitudes,
interests and a high motivation towards mathematics. Students should be exposed to skills in
interpreting problems, planning solutions strategy, implementation of plan and rechecking of
answers. In order for the students to think mathematically, students should be exposed to various
strategies of problem solving by doing each step carefully,and systematically.

Error in solving mathematical problems often occurs either in writing, or orally. During the
process of teaching and learning mathematics, students will face many obstacles because problem
solving in mathematics is a skill that is very complex. Sometimes students know how to answer
the question stated, but careless in computation. According to reports of the Third International
Mathematics and Science Study (TIMSS, 1999), in general, It shows mastery of mathematics
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among students in India as a whole is still to be improved This weakness may be due to the
learning process that focus more on rote learning, involves less group work, interaction and
communication. The mastery of basic mathematical knowledge is essential in concept
development. Without a clear understanding of basic concepts and skills learned in the early
stages, will result in the learning process Mathematical concepts are interrelated with one
another.

In the light of quadratic equations .There are many errors performed by the students
particularly in solving quadratic equations. Most errors are found in solving quadratic
equations as compared to other topics. The reason of the occurrence of the errors is because
students have difficulty in solving quadratic equations. A study by Clarkson (1991) found
that comprehension errors make up a high proportion of the errors made when students
attempt to solve mathematical word problems. However, Norasiah (2002) found that most
students in her study made comprehension and process skill errors. Findings by Noraishiyah
(2002) revealed that process skill errors are the most common.

The conceptual framework that is used in this study is based on Newman Error
Hierarchical Model. The model of error investigation proposed by Newman (1997) has
proved to be a reliable model for mathematics teachers. The framework has six types of
errors: reading error, comprehension, transformation, process skill, encoding error and
carelessness. The Newman Error Hierarchical Model is suitable to be used in identifying
students’ error in mathematics. This model has the hierarchy that classifies types of error
based on the problem solving level done by students. According to Clements and Ellerton
(1996), Newman used the word “hierarchy” because she reasoned that failure at any level
of the sequence prevents students from obtaining satisfactory solutions. Prakitipong and
Nakamura (2006) pointed out, in the process of problem solving there are two kinds of
obstacle that hinder students from arriving at correct answers:

(@) Problems in language fluency and conceptual understanding that correspond with
level of simple readingand understanding the meaning of problems.

(b) Problems in mathematical processing that consists of transformation, process skills, and
encoding answers.

This classification implies that the students have to analysis and interpret the meaning of
the question before they proceed to mathematical processing to obtain suitable answer.

The result of study in their test will be evaluated according to the type of error
Purpose and Objective of the study

The purpose of this study was to analyze students’ errors in learning quadratic equations
which targeted on subtopics such as factorization method, completing the square method,
quadratic formula and nature of roots. The following are the objectives ofthe study:

a) To determine the type of students’ error while applying factorization method.

b) To determine the type of students’ error while applying completing the square method.
c) To determine the type of students’ while applying quadratic formula.

d) To determine the type of students error while applying finding the nature of the roots.
2. Methodology

This study is a case study that used a survey method. The respondents were 30 from a
secondary school in Mahabubnagar dist. Telangana State. The justification of selecting these
students as respondents is as follows

i) easy access to school, ii) has a situation that is rich in process and sample iii) the
researchers can develop a close relationship with the sample to maintain the quality and
credibility of research data.
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2.1 Instrumentation

The study used a set of test question to identify type of students’ error. The researcher
developed all the items and made some modifications. The final instrument has four
subtopics: factorization, completing the square, quadratic formula and nature of roots

The subtopic of factorization has 4 questions, 4 questions for completing the square, 4
questions for quadratic formula and 4questions for nature of roots. The researcher also
interviewed the respondent. The interview procedure was based on a modified Newman
Error Hierarchical Model and it was conducted if the respondent failed to answer correctly
in their written test. If they managed to get the answer correct for the second time then the
first error that they make would be considered as carelessness. If the answer was wrong
again for the second time then the students were required to read the question and
explained what is required by the question. They were also asked to interpret the quadratic
problem, perform operations and write the answer. Table 1 below shows the number of
items according to subtopics and the tested skills.

Respondent were interviewed based on Newman interview procedure. The following are
the questions of the interview:

i) Are you able to read the problem? (Reading level)
ii) What is to be found in the question? (Comprehension level)
iii) What procedure do you adapt to solve the question? (Transformation level)

iv) Can you show me the working steps that you have used to get conclusion and hence find the
answer? (Process Skills)

v) What is your final answer? (Encoding)
Results

The respondent’s profile according to gender and their achievement is represented in Table 2
below. As shown in Table 2, the students are grouped in three different category of achievement:
low, medium and high. The school has classified students’ achievement based on placement test.
Three (3) male and four (4) female students belong to high category, the medium category has 5
males and 7 females and the low category has 6 males and 5 females.

2.2 Type of Error in Using Factorization method

For item 1 to 4, most type of error made by students in using factorization to determine the root of
a quadratic equation were transformation errors followed by process skill errors. The details of the
error type based on item are shown in Table 3.

2.3 Type of Error in Using Completing the Square Method

For item 5 to 9. Most type of errors made by students was process skill errors. The details of the
error made according to their type are shown in Table 4.

2.4 Type of Error in Solving Quadratics Equation Using Quadratic Formula and nature of roots

For item 10 to 16, In solving quadratic equation, using quadratic formula and to interpret the
nature of roots. it was found that most students made process skill errors. The details of the error
made according to their type are shown in Table 5. The findings of this study conclude that the
error made in learning quadratic equations consist of error in comprehension, transformation,
process skill, encoding and carelessness. However, most of the errors made were transformation
and the process skill errors.

3. Discussion

3.1 Type of error in using factorization

The most frequent errors made by student in using factorization include comprehension error,
transformation error and process skill error. They have problem in the meaning of the word root.
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Most comprehension errors occur when students do not understand the terms used. Students’
often misunderstood what the question wants. This weakness is probably due to the lack of
emphasize by teachers in teaching the factorization method. Teachers must ensure that the
teaching of mathematical concepts must be balanced with the arithmetic skills. The findings of
the study are supported by most of the research available stated that students always make error in
understanding the terms used since the mathematical terminology is being ignored.

The error type in transformation occurred during computation process especially during
multiplication. This takes place due to computation problem especially among low achievers.
Most students make error at the process skill level especially while splitting middle term of
guadratics expressions. In computation,the students make mistake in positive and negative signs
when developing algebraic expressions. Errors also occur when replacing value that has a
negative sign. that most low and average students face difficulty in factorization and
simplifying algebraic expressions as well as performing algebraic operations.

3.2 Type of error in completing the square

In completing the square method, students have shown the tendency to make error in
transformation and process skill. This error occurs because students failed to understand and
describe what is required by the questions. Most students did not manage to perform the
completing the square method. This results in failure to solve the problems. in which
problematic students failed to communicate mathematical problems into mathematical form
and also having problem understanding the special terms in mathematics. This failure may
be caused by lack of emphasis by teachers on understanding the language of mathematics
and the skills needed by the students. This may also result from the failure or inability of
teachers to ensure that every student master the basic skills before moving to new topics.

3.3 Type of error in Solving Quadratics Equation Using Quadratic Formula and the nature of roots

Transformation errors and process skill errors are the most errors found among students in
solving quadratics equation using quadratic formula and nature of roots. The students have
problem in computation and applying the quadratic formula and discriminant. Examples of
process skills errors committed by students involve the operation of addition, subtraction,
multiplication, division, exponents and powers. At the same time students also experienced
difficulties in replacing the positive and negative sign, resulting in errors in using the
formula. Although there are some other errors in solving quadratic equations such as
carelessness and encoding errors,

4. Conclusion

The results of this study emphasized that most error are transformation errors and process
skills errors. A simple study on analysis of students’ error in solving quadratic equations
will be of most benefit to teachers in secondary mathematics. The analysis of each student’s
problem will enable the teachers to plan their teaching effectively, meaningful and to adapt
alternative teaching strategy. Based on the analysis, teachers will identify the problems
encountered by students in learning. As aresult, the outcome of the study can be shared
with their colleagues in order to solve the students’ problem. This study will also help
mathematics educators get information on the students’ problem in mathematics learning.
In order to counter students’ problem, teachers should be well prepared and be able to
conduct analysis on students learning. The findings of this study can be as a reference for
teachers to find alternative ways in solving students’ problem especially in light of solving
different problems in quadratic equations.
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Appendix

Table 1: Number of Items According to Skills

. . Item Number of
Sub topic Skill Number ltern
Factorization Determine the root of quadratic equation | 1 -4 4
usingfactorization
Completing the square Solving quadratic equation using | 5-9 4
completing the squaremethod
Quadratic formula and nature | Solving quadratic equation using a 10- 16 7
of roots formula
And using discriminant
Table 2: Respondent’s Profile
Profile Category Frequency Percentage
(%)
Gender Male 14 37.8
Female 16 62.2
Achievement Low 6 20.00
Male
Medium 5 16.05
High 3 10.00
Low 5 17.87
Female Medium 7 22.33
High 4 13.33
Figure 1: Conceptual Framework of the study.
Types of Error
Learning of Quadratic Equations e Reading

e  Factorization

e  Completing the square

roots

e Quadratic formulae and nature of
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I. Personal details :
Name of the teachers : CH. PRADEEP KUMAR

Designation - SGT

Name of the school : M.P.U.P.S. Sangupally, Siddipet
Cell : 9490771141

Email : chiliveripradeep@gmail.com
Qualifications : M.Sc, B.Ed.

Il. THEME: “WAY FORWARD TOWARDS INNOVATION IN MATHEMATICS”
I1. TITLE OF THE TOPIC: “SUBTRACTION”

IV.OBJECTIVE: TO SOLVE THE SUBTRACTION VERY EASILY

V. DESIGN OF THE INNOVATION:

The symbol of Subtraction is “ -

Means: We have to close or fold equal number of fingers.

Minuend: We have to show or open equal number of fingers.

Subtrahend: We want to close or fold equal number of fingers.

Difference: The remaining number of opened fingers that are left with us.

In case, we do not have to close or fold sufficient number of fingers, first of all we
have close or fold how many fingers are there with us. Now we have to show or open
all fingers. Then count the after number how many fingers we were closed and still to
close or fold the required number of equal fingers.

We have to write the rest of the number of the minuend of the before number.

The remaining opened number of fingers is called as difference.

>
>

. DESCRIPTION OF THE INNOVATION:
Now we can see this method with the help of three examples.
Example No. 1:

58-32=

We are going to subtract 2 from 8.
Sol: 058 First of all we have to open 8 fingers and
-32 close 2 fingers. Then the remaining opened
26 fingers are 6. We have to write 6 at ones or
= units place. Next we have to open 5 fingers and
close 3 fingers. Then the remaining opened

fingers are 2. We have to write 2 at tens place.

Therefore: 58-32 = 26
The difference of 32 from 58 is 26.
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Example No. 2:

41-27=

3
So0l: 041
-27
14

Therefore: 41-27 = 14

We are going to subtract 7 from 1.

here we have to open 1 finger and close it.
But here we want to close some more fingers.
now we have to open all fingers. Then count
and close after number of 1. Count still the
number 7 comes. The remaining opened fingers
are 4. We have to write 4 at units place. Here
we were opened all fingers now we have to
write the before number of the 4. 3 is before
number of the 4. We have to cut the 4 and

write 3. We have to open 3 fingers and close 2
fingers. Then the remaining opened number of
fingers is 1. We have to write 1 at tens place.

The difference of 27 from 41 is 14.

SUBTRACTION THROUGH FINGERS

Hundred's Place

Ten's Place

Unit’s Place

Example No. 3:

602-257=

59
Sol: 0662
=257
345

¥

§
¥y

¥

Therefore:
The difference of 257 from 602 is 345.

602-257 = 345

We are going to subtract 7 from 2.first of all we have to open 2 fingers and close 2
fingers. But here we want to close some more fingers. Now we have to open all fingers. Then
count and close after number of 2. Count still the number 7 comes. The remaining opened
number of fingers is 5. We have to write 5 at units place. Here we were opened all fingers,
now we have to write the before number of the 60. 59 is before number of the 60. We have to
cut the 60 and write 59. Then we have to open 9 fingers and close 5 fingers. The remaining
opened number of fingers is 4. We have to write 4 at tens place. Then we have to open 5
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fingers and close 2 fingers. The remaining opened number of fingers is 3. We have to write 3
at hundred’s place.

Please watch my YouTube Video for this method from below link:

https://www.youtube.com/watch?v=MJhXsQPJwjY

VIlI. OUTCOMES OF THE INNOVATION:

Pupil can solve the Subtraction very easily with their fingers.
VIII. IMPLICATION:

Pupil can solve the subtraction with their fingers

1. No borrowing

2. No adding
3. No clumsy

IX. REFERENCE:
This method is created by me. Actually my child was asked me, “Why do we need to

borrowing from another number. Can’t we do Subtraction without borrowing?”
These questions are inspired me to create this method.
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Sub Theme : Interventions and Innovations in teaching Mathematics at Intermediate Level
Developing a Culture of mathematics through creative Curricular process
Title of the topic :  Explaining Differential Equations

INTRODUCTION
Variable
We live in a world of interrelated changing entities like, the position p (t) of earth changes
with time t , the velocity of a falling body v(d) changes with distance d , the area of circle A (r)
changes with the size of radius r .In the language of mathematic changing entities are called
variables.

Example

Position of earth p(t) , time t, velocity of falling body v(d) , distance d , Area of circle A (r) ,radius
of circle r, all are variables.

Independent and Dependent Variable

The variables to which the value is assigned is called independent variables and the variable whose
value is obtained corresponding to the assigned value is called dependent variable.

(Independent variable) causes a change in (Dependent variable) and it is not possible that
(Dependent variable) could cause a change in (Independent variable). Example: (Time Spent
Studying) causes a change in (Test Score) and it isn't possible that (Test Score) could cause a
change in (Time Spent Studying). We see that "Time Spent Studying” must be the independent
variable and "Test Score™ must be the dependent variable because the sentence doesn't make sense
the other way around.

Derivatives

The concept of derivative is at the core of Calculus and modern mathematics. The definition of the
derivative can be approached in two different ways. One is geometrical (as a slope of a curve) and
the other one is physical (as a rate of change).

The Physical Concept of the Derivative: This approach was used by Newton in the development of
his Classical Mechanics. The rate of change of one variable with respect another variable is called
derivative.

Applications of Derivatives in Real life

. To check the temperature variation

. To determine the speed or distance curved such as miles per hour etc
Finding Rate of change of a quantity
Finding the approximation value

Determining increasing Ed decreasing functions
26
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Differential Equation

The equation which expresses the relationship between dependent variables, independent variables
and the derivatives of dependent variables with respect to independent variables is called
differential Equation.

Differential Equations have a remarkable ability to predict the world around us. They are used in a
wide variety of disciplines from biology, economics, physics, chemistry & engineering

They can describe exponential growth & decay
The population growth of species
The change in investment return over time
Differential equation can be used to model the motion of particles in a fluid or the trajectory of
a projectile
D.E used to calculate the movement or flow of electricity, motion of an object to & fro like a
pendulum, to explain thermodynamic concepts.
Newton’s second law of motion can also be rewritten as a differential equation
F= ma which we can rewrite as
d?s

F=m.—
dt?

Classification of Differential Equation

When you study differential equations, you learn to look at an equation and classify it into a certain
group. The reason is that the techniques for solving differential equations are common to these
various classification groups. And sometimes you can transform an equation of one type into an
equivalent equation of another type, so that you can use easier solution techniques. Here there are
some of the major classifications of differential equations

Ordinary Differential Equation: A differential equation which expresses relationship between
one or more dependent variable which are function of a single independent variable and the total
derivatives of dependent variables with respect to independent variable, i.e., the differential
equation involving only total derivatives. That is ""An ordinary differential equation (ODE)
contains differentials with respect to only one variable™

Partial Differential Equation: A differential equation which contains the derivatives of one or
more dependent variables with respect to more than one independent variables i.e., the differential
equation involving partial derivatives. That is *‘Partial differential equations (PDE) contain
differentials with respect to several independent variables™.

Partial derivatives used in real life

Partial derivatives are used in basic laws of physics for example Newton’s law of liner motion,
maxwells equations of elector magnetism & Einstein’s equation in general relativity. In economics
we use partial derivatives to check what happens to other variable while keeping are variable
constant.

Classification of Ordinary Differential Equations:

Simple/ordinary differential Equations: An ordinary differential equation (ODE)which contains
one dependent variable and derivatives of dependent variable with respect to independent variable.

Example: Lety =y (x), x is independent variables the

d3y+ _dy
dx3 Sinx dx - COSy
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a simple/ordinary differential equation.

System of Differential Equations: A differential equation which contains one independent

variable, more than one dependent variables and derivatives of dependent variables with respect to
independent variables.

Example: let y=y(x) and z=z(x) are two dependent variables of a

single independent variable x then EZQ}« @ sinx and b + xgz— =CO8 X

AS dx dx
together is a system of the differential equations.

Partial Differential Equations:

A differential equation with one dependent variable which is the function of more than one
independent variables.

Example: let z = z(x,t) , where X, t independent variables are then

ar’

is a partial differential equation.

System of Partial Differential Equations: A differential equation which contains more than one

independent variables with more than one dependent variables and their derivatives with respect to
independent variables.

Differential Equation

TN

Independent Independent
Variable =1 Variable > 1

ODE PDE
Dependent Dependent Dependent Dependent

Variable = 1 Variable >1  Variable=1 Variable > 1
Simple of ODE Simple of ODE  Simple of PDE System of PDE

Example: Let y=y(x,1)and z=z(x.) , where x, ¢ are independent

. &’y 0%z
variables then—s-+— =0, —5-+—5 =0 together is a system of

o b% &’z _
or? o ax?
partial differential equation
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SUB THEME
Interventions and innovations in teaching mathematics at primary level.

TITLE OF THE TOPIC
Worksheets for multiplication and division word problems.

OBJECTIVES
Able to read and understand the verbal problems.
Discriminate whether it is a multiplication problem or division problem.
Identifies the type of the problem (Which situation or strategy given in the
problem)
Enable them to write mathematical steps on their own
Provides plenty of practice.
Covers all the situations of multiplication and division given in our text books.
Apt for multi grade teaching (Suitable for 4™ and 5™ classes)
Suitable for individual and group practice.

INTRODUCTION

We all know the importance of mathematics in our daily life and also know the
prominent role of verbal problems in mathematics in our school curriculum.

In summative assessment, the problem solving skill is occupied 50% of weightage,
mostly this skill is tested by solving word problems.

Introducing “first Step” (FLN) also emphasizes the importance of solving verbal
problems
But

I noticed my students struggle with word problems, even though they are able to
perform the basic four fundamental operations of mathematics. Most of my students are
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nor even made a single attempt to solve the word problems, when conducting 3R’s test. |
noticed there i1s a much gap between basic operations and their use in solving word

problems.

Thebarriers are as follows

e Problem of language
(our medium if instruction is different from their mother tongue. So they are unable to
read and understand and write mathematical steps)

Unable to express word problem

Unable to find out the type of the problem
Unable to choose correct operation for the situation given in the verbal problems.
Not able to solve in a right way.

Lack of understanding math vocabulary.
Unable to express word problem into mathematical expressions.

To bridge this gap, | felt the need of some interventions, which are in the form of
worksheets.| found these worksheets are effective with my students especially in solving
word problems writing will all necessary steps.

DESIGN OF THE INNOVATION

TYPE OF WORD PROBLEMS

MULTIPLICATION

Arrays

At the rate

Unit price

Cartesian product

Product

Rows with equal
amount in each

@ times

Unit price to
costof number
of some articles

How many choices
are available

Product of
multiplicand and
multiplier

In a plantation,
there are 12 rows
of mango trees. If
each row contains
10 trees, how
many mango trees
are there in the
plantation?

One pencil cost
Rs. 5. Cost of
the pen is 6
times the cost
of pencil. What
is the pen cost?

A School bag
costs Rs. 75.
How much will
3 such bags
cost?

At a curtain shop,
curtains are available
in 8 colors and 4
designs in  each
color. What is the
total number of
choices that a
customer can choose
from?

How much is the
product of 523
and 63?

DIVISION

Arrays

At the rate

Unit price

Product

Count the number
of groups

Count the
number of

How many
times it will fit?

Finding cost of one
thing.

Inverse
product.




objects in each
group?

How many Cost as number of | Finding out
How many rows? | objects in each objects to cost of one | multiplicand  or
row? object the multiplier

10 years back
There are 36 boys the price of
in a class. They | There are 105 | sunflower  oil
are arranged in | lemon plantsin |was Rs. 45 a
rows with equal | 15 rows | liter. Today it is | If 6 oranges cost Rs.
number of boys in | equally. How |a Rs. 90. How | 54 then how much
each row. If there | many plants | many times has | does 1 orange cost?
are 6 boys in each | are planted in |the price of
row, how many | each row? sunflower  oil
rows are there? gone up in ten
years?

The product of
two numbers is
72. One of the
numbers is 12.
What is the other
number?

DESCRIPTION OF THE INNOVATION:

It is clearly stated in our “Hand book for maths teachers 4,5 classes”, Our
mathstext books dealt with five situations as multiplication problem. Hence this
intervention contains worksheets for 10 types of verbal problems, in which 5 types for

multiplication and other 5 types for Division verbal problems.

Out of these 10 types, each type has a set of worksheets. Within the set of each
type of worksheets, included one transaction sheet, one illustration and other are practice
sheets.

The transaction sheet is intended to help the students to understand that particular
type of problem. This transaction should be done by the teacher as a whole class activity.
While transacting this sheet, the teacher should made enable his students to do the right
margin work.In the right margin students put their thoughts on the paper. This right
margin works play a crucial role in solving verbal problems. Thus the right margin work
paves the way to write down the steps for verbal problems.

The transaction sheet followed by illustration sheets which are usually done as a
group activity. In these sheets one or two problems are given with some of the steps are
written to help the children. Thus we provide support to students to write the steps.

And then we have 3 or 4 practice sheets. Each sheet contains 4 to 5 problems,
which provides plenty of practice and made conditioned their learning.

Therefore, these sheets provide exposure to a wide variety of word problems and
opportunities to practice them.




OUTCOMES
e Students can learn at their own pace.
There is no more being confused in choosing the right strategy between
multiplication and division.
They develop the attitude of solving verbal problems.

They can apply these problem solving skill to solve the word problems of other
chapters like “Measurement”

They can able to solve two step problems also and enjoy learning mathematics.

IMPLICATIONS

e Before going to start with these worksheets one should be able to perform basic
four operations.

e One should be known all the strategies of multiplication and division.
e These sheets are practiced either in row wise or column wise.
ROW WISE: Complete all the multiplication strategies first and then go for division.
COLUMN WISE: Complete one of the multiplication strategy then go for the inverse
type of division strategy. Here multiplication and division go hand in hand.

REFERENCS
Text books of mathematics for class I, 11, 111, IV and V by S.C.E.R.T.
Hand book for maths teachers by S.C.E.R.T. (for class 4 & 5)
Easy steps to mathematics for classes | to V by ShiridiDatta Series.
Enjoy Mathematics Book 1 to Book 5. — Apple Book Company.
Excellence in mathematics for class 4. - PRACHI
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Sub Theme :

TEACHING MATHEMATICS THROUGH STORY TELLING AT PRIMARY

LEVEL

Title of the Project :

THE EFFECTS OF STORY TELLING IN MATHEMATICS.

INTRODUCTION :

Story telling is an important method for removing obstacles to learn mathematics and
making lessons understandable. This seminar aims to analyze primary school teacher’s
stories written to teach students — concepts of problem solving, fluency, reasoning and
understanding skills. Mathematics within stories provides context that illuminates the
meaning of otherwise abstract concepts.
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Objectives :

% The objective of story telling in teaching mathematics can spark students’ interest,
reduce their anxiety, engage them in the educational process.
Encourage active participation
Increase verbal proficiency
Enhance listening skills
Increase children’s willingness to communicate thoughts and feelings

% Encourage use of imagination and creativity

Design of the innovation :

The mathematical concepts in the stories in a more comfortable way in their minds
contribute to the students mental process. After the story telling, the students share their
thoughts and communicate with their friends and strengthen their communication skills.
Stories can make children participate actively in mathematical class activities. It ensures the
participation of the whole class instead of only those students who are considered good in
mathematics. It helps children to not only think about the given problem but also to solve
them in different ways. Story telling is an important method for removing obstacles to learn
mathematics and making lessons understandable. This research aims to analyze primary
school teacher’s stories written to teach students concepts of problem solving, fluency,
reasoning and understanding skills.

Effects of story telling :

Story telling provides many psychological and educational benefits, such as enhanced
imagination to help visualize spoken words, improve vocabulary and more refined
communication skills. It helps your child get to know sounds, words and language and
develop early literacy skills.

Description of the project :

During one of my lesson on numbers, | told a story i.e once upon a time 100 birds
were sat on a tree. One shooter shooted the birds. Then | asked the children, ‘How many
birds were there on the tree? And after shooting how many birds were there?’ In this lesson
‘ZERO’ concept developed. Children listened very interestingly the story method and shown
enthusiasm.

During another chapter on Geometry, | was showing 3-dimensional objects to my
students. The purpose of the lesson was to help students develop understanding the
relationship between an object and its net, while using real life examples like chocolate
boxes, lunch boxes. | demonstrated for my students (while holding 3-dimensional object in
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my hand) that if we open up all the sides of this object and lay it flat, it would result in a net.
And that if we put together all the sides of the net together, it will result in a 3-dimensional
object. Next as a class, we discussed about the characteristics of a net, which upon folding
can result into 3-dimensional object.

While students are working, a student asked me, what is a side? | responded by
saying, it is one of the faces of an object. Student asked again, what is the definition of side?
Is a side always straight? Because, if it is a straight, then why do we call a side of a road,
when the road is curvy? At this point, | knew that student was thinking beyond what |
intended to teach. | was aware that without knowing about different branches of
mathematics, student was talking about. The difference between Euclidian and non-Euclidian
Geometry. Consequently, | knew that had also become a participant in knowledge creation of
Mathematics.

Outcome of the Innovation:

Research findings in the field of mathematics education emphasize that story telling is
an effective instructional tool in the teaching of mathematics, as it provides a meaningful
context that attracts student interest and makes learning a pleasant process. The use of stories
and fairy tales in the teaching of mathematics motivates students to learn and provides
students with an authentic context to understand mathematical concepts and procedures. It is

a clear way to incorporate mathematics into other broader cognitive domains and promotes
mathematical discussion in the class room.

Implications :

The mathematical concepts in the stories in a more comfortable way in their minds
contribute to the students mental process. After the story telling, the students share their
thoughts and communicate with their friends and strengthen their communication skills.

Good stories make mathematics come alive and children find that mathematics is not
boring or inaccessible.

References :

» SCERT Telangana, Class Ill, IV and V mathematics books.
» Telangana strategies — Narayana.

> Internet.
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Sub theme :

Teaching mathematics through storytelling at primary level.
Title of the topic:

Once Upon a Time.
Objective:

To teach certain aspects of the number concept through a story.
Design of the innovation :

Creating a story to cater to the needs of class 1
Description of the innovation:

One of my colleagues went on medical leave. | was substituting her for
mathematics.

To be honest | was not much aware of the pedagogy of mathematics.

Just before handing the class over to me she mentioned that most of them have
joined recently and are not completely settled yet.

On day one | planned to teach them to count up to three.

| entered the class with some tamarind seeds.
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| assured myself that | would use the available objects like pencils, water bottles and bags
etc for counting.

The thought that there are ample exercises in the textbook encouraged me to be
confident.

It didn’t take much time for me to realize that | was not able to gather their attention as
expected.

| felt that they weren’t enjoying the class.

I managed to get done with the session. It was utterly unsatisfactory.

| was scared that | might not be able to make the children learn the basics of math.
The next session was storytelling.

| began my story “Once upon a time.....”

| could sense the change in their reception.

They were excited. The glee on their faces during story sessions gave me the idea of
bringing math into stories.

| searched for the stories that would help me in my mission but failed to find the apt one.
| realized that these ready-made stories are not going to be very effective.

| consulted an expert in math teaching and explained my situation.

He encouraged me to design my own stories to suit the needs of my class .

That’s how this story was born.

Once upon a time there was a king named Arya. He had three sons . His eldest son was
Harsha. Veera and Vijay were his two brothers.

Three of them were happy together. The king had a golden chariot. It was drawn by four
white horses . The three brothers liked the chariot very much.

Once their mother asked the three brothers to bring her some flowers for puja . The king
told his sons that whoever brings special flowers for the queen will get a special ride in
the chariot.

Harsha went into the royal garden . The garden was full of beautiful flowers. There were
jasmine ,rose ,lily, marigold, hibiscus, nandivardhana and parijatha plants. He liked the
red hibiscus flowers. He plucked six of them and went back to the palace.




Veera, who entered the garden after Harsha found the yellow marigold flowers very
attractive. He plucked eight big sized flowers and ran to his mother.

Vijay saw his brothers taking hibiscus and marigolds. He wanted to give something
special to his mother. He searched here and there in the garden. He found nothing
special. He was sad. Just then the gardener came . Vijay told his problem to the gardener.
The gardener smiled and gave nine beautiful pink lotuses to Vijay. Vijay made his way
to the palace.

The queen was very happy to see her three sons getting flowers for her puja.
She made a garland of all the flowers her sons had brought.
The king asked the queen to decide whose flowers were special.

The queen said” The garland looks beautiful because of all the flowers in it. All my sons
are special to me . Please arrange a ride for three of them.”

The king said “ That is very nice. Let us make it a family ride then.”
After the puja all the five members of the royal family went on a ride in the chariot.

| used the pictures of all the characters and objects in the story except for the palace.
| showed them the pictures focussing more on numbers .

For example, when | told them about the golden chariot and four horses, | showed them
the pictures and made them count the horses.

When Harsha plucked the hibiscus flowers or Veera plucked the marigolds , | made sure
that they were counting along with me .

Wherever there was a chance of exposing them to the different mathematical and pre
mathematical concepts | did so by posing the questions such as
How many sons did the king have?

How many brothers/sisters do you have?

Who is the eldest son?

Who is taller than Vijay ?

What is the number of horses ?

Who brought more flowers ?

How many flowers did Harsha get ?

How many flowers did Veera get ?

How many more flowers did VVeera bring than Harsha?

Which flowers are the biggest?




Which flowers are smaller than lotuses?

Which flowers would you take ,if you wanted the special ride?

On day one, | narrated the story with the help of the pictures.

On day two | asked them to recall and identify the numbers while retelling the story.
On day three | asked them to arrange the flowers in the order of their number and size.
(in both ascending and descending order)

On day four | asked them to tell the story in their own words using the pictures and
counting them wherever needed.

On day five, they had to enact the story.

They asked for the pictures | used. | told them that | forgot the pictures at home and |
was sorry.

All of them were very eager to play their roles.
| indirectly hinted that other objects could be used in place of picture cards.

After some inputs , they tried to use their pencils , erasers and sharpeners in place of
flowers. They divided the characters among themselves. The characters included horses
too.

On day six , | divided them into groups and asked them to enact the story.

Now that they had tasted liberty , there were changes in the number of objects(also the
type) and characters.

It was a feast to the eyes and heart to watch the tiny tots explore the numbers.
Outcomes of the innovation
Children counted up to 9 without any stress.

They identified big/small ,more/less and arranged them in order(in both ascending and
descending order).

They could relate the numbers to the real life situations/objects.

They created their own stories (with flowers replaced by sweets and other objects).

Implications

Simple mathematical concepts can be embedded into stories to make the learning more
fun and stress free.
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STATE LEVEL MATHEMATICS SEMINAR 2022

Personal details :
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SUB-THEME::
Teaching Mathematics through story telling at primary level.
Title of the topic::
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THEME OF THE SEMINAR

Way Forward towards Mathematics Teaching
SUB THEME OF THE SEMINAR

Developing Culture of Mathematics through creative curricular Process
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Introduction:-

Structure of today’s math education system

Closed layered architecture based on:
¢ Curricular-oriented "knowledge pushing”.
¢ Life long teaching with:
Lack of subject understanding in the early layers.
Minimization of teaching duties in the final layers.
Problems with today’s math education

These issues are related to classroom management, ethnicity, lack of trained teachers, inequity,
lack of teaching aids and materials, lack of textbooks, lack of time for students, lack of clear
objectives, gender issues, and issues of mathematical contents and pedagogy.

It does not:

e Integrate abstractions with applications
e Integrate mathematics with human culture.
Possibilities for improving Math education

v’ Promoting life-long learning based on interest.

v By using ICT to increase the ”cognitive contact”

v By developing culture of Creativity through art oriented curriculum using ICT
by:

Visualizing the concepts.
Interacting with the formulas
Personalizing the presentation.
Routing the questions to live resources.
Correlating to other subjects like languages
0 By applying the Art Integration to learn mathematics concepts
Objectives :

1) To enable the Information &Communication Technology (ICT) which include both
hardware and software’s necessary for delivering of voice, audio, video, data especially
related to Mathematics.

World is becoming a ‘Global Village’ as a result of the development in ICT.

ICT holds out the opportunity to revolutionaries pedagogical methods, expand access to
quality education and improve the management of education in schools and colleges.
ICT, is regarded as a critical tool for preparing and educating students with the required
Mathematics abstractions and skills for the global work place.

Using ICT in schools for teaching Mathematics

The continuous development of Information and Communication Technologies (ICT) has
created new opportunities for teachers.

54



During classes, a modern Mathematics teacher should be able to integrate ICT with
various teaching methods.

ICT is a powerful resource for mathematics. It provides benefits for the effective learning
and teaching of Mathematics. Many ICT tools are developed for teaching and learning
Mathematics. These tools are helpful for teachers and students to plan and reach the goal.
Such tools make students an active participant in Mathematics learning. The nature of
Mathematics has changed considerably because of the availability of ICT.

Using ICT by Mathematics teachers can be divided into three major areas

1) The general use of computers, operating system, office applications and Internet.

2) Use of the measuring equipment and its integration with a computer, applications for
data collecting and processing.

3) Visualization of the lessons’ content with the use of modern didactic tools, modelling,
use of videos and animations, interactive presentations and assessment, virtual
laboratories.

A great challenge for the Educators

We should keep in mind that the use of ICT tools is not an easy task for many teachers.
Training is essential to the teachersfor using various ICT hardware and software tools.
The extremely fast development of IT in recent years can be seen as an additional
difficulty.

Therefore, it is a great challenge for the educators to create ICT courses that prepare
teachers for complex, reasonable and effective usage of modern didactic tools in their
courses.

Issues to be addressed

The current level of use of ICTs for Mathematics at schools is not satisfactory.
Funding constraints.

The great challenge for Math educators is to prepare teachers for casual, conscious and
free use of the latest technology in their classes.

The need to prepare mathematics teachers for general computer and Internet usage,
especially in the aspect of lifelong learning.

Some progress in teachers

v

v

v

A teacher tends to use ICT largely to support, enhances and complement existing
classroom practice rather than re-shaping subject contents, goals and pedagogy.

However, teacher’s motivation and commitment are high and practice is gradually
changing.

Training teachers in using ICT in the classroom appears to have more success in
maththan in other subjects.

Teachers are now beginning to develop and trial new strategies which successfully
overcomes the distractions of the technology and focus attention instead of their intended
learning objectives.
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ICT Hardware Equipment for Mathematics teaching

PC / Laptop with Speakers, Mic

iPads, Tablets, Smart Phones

Multimedia Projector with USB, Wireless

Flat LCD/LED Screen (327 / 42”)

Portable Sound Systems (Small, Medium, Large), Wireless Mic. /===
Digital board K-Y AN projector

Interactive pen displays and tablets.

Visualize / Document Projector

Cameras (Video and Still)

WEB Cameras, Scanners, Printers

Interactive Pad

Interactive Board Interactive pen
Virtual Reality gadgets display
Slide presenter

Overhead Projector e -
Voice Recorders / MP3 players / DVD players / Head phones E

Portable storage devices ( HDDs, Pen drives, card readers) .
;; .-

IMAGES OF ICT HARDWARE EQUIPMENT

ICT Software tools [ ®&® |

MS Office suite / Open office Suite
Adobe suite

Animation (flash) players

Java software

Internet Browsers

Audio / Video players, conversion packages —

Movie maker tools Multimedia Software Bundie
You-tube videos download

ICT Media types

Documents ( pdf / WORD etc.,)
Power Point Presentations

Audio clips

Images / Graphics

Videos / Movies

Spread sheets (Work sheets / Tables)
Flash animations

2D & 3D Visualizations in Mathematics Teaching

* The role of visualization in Mathematics learning cannot be underestimated, especially in
Geometry learning.

* One of the most difficult problems in teaching introductory Geometry is conveying the
two and three dimensional structures to the students.




That can be easily achieved with the use of animations, simple modelling applications
and didactic movies.

Geogebra is one of the software to represent 2D and 3D figures and calculating their
parameters like lateral surface area , total surface area and volume.

Intellispace application provides to us the flexibility to draw the graph sheet where we
can show the students various kinds of equations and expressions in graphical
representation like Ogive Curves, Parabola, straight line, Bar diagrams , Pie diagrams,
Histograms etc.

The equipment necessary for such visualization is a Digital board K-YAN projector

The other improvement for the Digital board K-Y AN projector, which settled in
classrooms, is the so-called Interactive Learning Environment.

A standard equipment of such a classroom is usually an Interactive Whiteboard,
interactive screens, Tablets and Electronic Assessment Systems (also called Personal
Response Systems or PRS).

The use of PRS is not only allows the teacher to control the progress of the students , but
it also helps them to teach classes with the use of problem based methods.

In the near future we can expect further development of ICT technologies and new
solutions introduced to classrooms, i.e. 3D visualization systems combined with elements
of a virtual reality .

What are the Steps to be followed ?

l. Basics of presentation

v’ Rules of the transfer of information aided by multimedia tools.
v/ Use various techniques of visualization;
v/ Design an arrangement of contents (colors, spacing, graphics etc.).
Il.  The use of the overhead projector
» Familiarize students with the techniques of visualization based on the overhead projector.

» Using asingle layer and complex transparencies.

» Conducting experiment demonstrations on the overhead projector’s plate.

I11.  The use of the multimedia projector

Learn how to:

v Create attractive and eye-catching multimedia presentations,
Operate graphics, sound and video files,

v Use the digital camera and multimedia projector setup for the presenlaimtmf—
experiments at the micro level.
Interactive learning environment

v Familiarize with the techniques of teaching with the use of the interactive whiteboard,
electronic assessment systems and tablets.

v/ Specification, composition and advantages of various Learning Environments.

v Using PRS Personal Response System for assessment.

V. Mind and Concept maps
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v Application of the Mind Mapping and Conceptual Mapping technigues supported
by chosen software.
v Teaching classes with the use of activation techniques.
VI. Elements of e-learning
v Learn about the possibilities of enriching school courses with e-learning materials and
various ways of realization of distance learning (mobile learning, blended learning,
different ways of blending etc.).
v/ Students have an opportunity to watch several popular e-learning platforms and their
advantages
v’ Preparation of e-learning classes with the use of files prepared in previous units.
v MOODLE e-learning platform.
Wolfram mathematica:-

With Mathematica Online, you can go to any web browser and immediately compute with
Mathematica or read, author or interact with any Mathematica notebook or CDF document.

Maple:-

Maple is math software that combines the world's most powerful math engine with an interface
that makes it extremely easy to analyze, explore, visualize, and solve mathematical problems.

Solve math problems easily and accurately, without worrying that you've lost a minus sign
somewhere

Solve math problems quickly that you could never do by hand (or that you wouldn't want to do
by hand because life is too short!)

Solve problems from virtually any branch of mathematics or field that relies on mathematics,
such as calculus, algebra, statistics, linear algebra, physics, optimization, group theory,
geometry, number theory, etc. Gain insight into your problem, solution, data, or concept using a
huge variety of customizable 2-D and 3-D plots and animations.

SageMath :-

SageMath is a free open-source mathematics software system licensed under the GPL. It builds
on top of many existing open-source packages:

NumPy, SciPy, matplotlib, Sympy, Maxima, GAP, FLINT, R and many more. Access their
combined power through a common, Python-based language or directly via interfaces or
wrappers.

MATHCAT :- A Flexible Testing System in Mathematics Education for Adults.

Desmos Graphing Calculator:-

At Desmos, we imagine a world of universal math literacy and envision a world
where math is accessible and enjoyable for all students. We believe the key is learning by
doing.
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Microsoft mathematics:-

Microsoft Mathematics (formerly Microsoft Math) is a freely downloadable educational
program, designed for Microsoft Windows, that allows users to solve math and science
problems. Developed and maintained by Microsoft, it is primarily targeted at students as a
learning tool. Microsoft Math contains features that are designed to assist in solving
mathematics, science, and tech-related problems, as well as to educate the user. The application
features such tools as agraphing calculator and aunit converter. It also includes
a triangle solver, and an equation solver that provides step-by-step solutions to each problem.

Geogebra:-GeoGebrais an interactive geometry, algebra, statistics and calculus application,
intended for learning and teaching mathematics and science from primary school to university
level. GeoGebra is available on multiple platforms with its desktop applications
for Windows, macOS and Linux, with its tablet apps for Android, iPad and Windows, and with
its web application based on HTML5 technology.

On the other hand, equations and coordinates can be entered directly. These two views are
characteristic of GeoGebra: An expression in the algebra window corresponds to an object in the
geometry window and vice versa. GeoGebra presents the main advantages in teaching and
learning mathematics: easy teaching and easy learning, quick and correct grasping of the
concept, and provision of an interactive learning environment.

The following are some very useful Math websites specifically handpicked for

teachers to use with their students.

www.aplusmath.com

Aplus Math provides Interactive math resources for teachers, parents, and students featuring free
math worksheets, math games, math flashcards, and more.

www.mathtv.com

Math TV is a platform that features a wide range of math videos covering a plethora of
mathematical concepts. These videos are browsable via topic or by textbook.

www.aaamath.com

AAA Math offers thousands of arithmetic lessons from kindergarten through eighth grade.
Unlimited practice is also available on each topic which allows thorough mastery of the
concepts.

www.mathisfun.com

This philosophy behind this website is to make math learning fun and enjoyable. It features a
myriad of lessons and activities provided by teachers and math community from all around the
world.

www.mathcentral.com

Math Central is an Internet service for mathematics students and teachers. This site is maintained
by faculty and students in Mathematics and Statistics and Mathematics Education at the
University of Regina in Canada.

www.tenmarks.com,www.mathsframe.com, www.smile.com,www.themathforumatdrexel.com,w
ww.simpsonsmath.com,www.superkids.com,www.mathwords.com,www.mathdrills.com,www.
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mathguide.com,www.mathleague.com,www.mathgoodies.com,www.mathaids,com,
www.mathbasics.com ..etc
My Class Room Experiences in Using ICT
"1 An educational approach to teaching and learning that involves groups of students
working together to solve a problem, complete a task, or create a product i.e ICT tools
enhances ‘Collaborative learning” among students.
In the students increased using computer generated graphics to illustrate relationships of
all kinds especially dynamics processes that cannot be illustrated by individual pictures.
When the children learn the concepts by using multimedia tools, 2D planes and 3D
spinning objects, they understand better and learning level of concepts, attention on
concept learning increased compared with the traditional class room(block-board)
teaching.
ICT learning improved the class attendance as well as school attendance and motivated
the regular absentees to come regular to the school through the effective teaching
learning process.
Even though in my absence to the class, increased the self-learning, self-discipline and
self-confidence among students by using ICT.
ICT improved my quality of instructions about teaching concepts.
My ICT classroom has been proven to be the right choice when it comes to interactive
learning in class room.
My ICT classroom has been increased the attention of the children on learning new
concepts and knowing the concepts which are exists in text books.
I broaden the walls of my classroom with ease, and take learning to the next level by
making study material easily accessible for the students.
Through this ICT | now feel confident with using Technology with students, as | am
building an array of skills and resources which can be used in class room to enhance
learning through the field of ICT.
1 1 am excited and | now feel ready to let go and take a Student centered approach to
teaching as opposed to a Teacher centered approach.
71 If employed effectively, innovative teaching practices can result in high quality learning.

Recommendations

e Outline below are some recommendations on the way ICT can be used to enhance
Mathematics education.
v ICT education should be made compulsory in all schools.

v Serving Mathematics education teachers should be given the opportunity to be ICT
literate through in service education.

Government should ensure provision of ICT facilities in schools.

Every school should have an ICT coordinator

Modern computer laboratoriesshould be provided in schools.

Government should ensure the provision of Internet connectivity to every school.
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SUB THEME:
Innovative strategies in teaching mathematics to create students

interest towards Mathematics.

TITLE:
FACTORIZATION OF QUADRATIC EQUATIONS (roots of

quadratic equation) - Proportionately Method

INTRODUCTION:
Factorization is just reverse of multiplication in the sense that
algebraic expression of product of two or more factors are to be found,
I.e., Multiplicand and Multiplier.

OBJECTIVES: -

To promote the professional development of the Mathematics teachers.

To enable the teachers relate Mathematics with changing times.

To encourage teachers to come out with innovative ideas in Mathematics
to meet the aspirations and challenges of developing India.
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PRESENTATION: -
The factors of a trinomial expression have two binomial expressions.

CONVENTIONAL METHOD
Example: - 4x? + 21x + 20

Product of co-efficient of x2and constant term is 4x20 = 80
The possible factors are 1x80, 2x40, 4x20, 5x16 and 8x10.
By observing these factors, we can select 5x16 as 5+16 = 21.
4x% +21x + 20
= 4x? + 16x + 5x + 20
=4x(x +4) +5(x + 4)
=(x+4)(4x +5)

Instead of this, we can use the PROPORTIONATELY METHOD to find the
factors in just two steps!

4x? + 21x + 20
16 5

4:16::5:20=1:4
First factoris x+ 4

. 4x? 20
Second factor is — + - = 4x + 5

4x% +21x+20 = (x +4)(4x + 5)
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STEPS FOR PROPORTIONATELY METHOD -
To spilt the coefficient of the middle term in two parts such that ratio of
coefficient of 1% term of expression with 1% part of middle term coefficient
must be equal to ratio of 2" part of middle term coefficient to be 3" term
coefficient of an expression as well as product of two parts of middle term
coefficient must equal to 3" term of expression.

coefficient of firstterm _ 2nd part of middle term coef ficient

1stpartof middle term coefficient " 3rdterm coefficient of expression

Ex:- x2+ 10x + 16

/\

2 8
1. The middle term coefficient is split into 2 and 8. Now, the ratio of 1% term to 1%

part (1:2) is same (proportionate) as the ratio of 2™ part to third term coefficient.
(8:16 =1:2)

This ratio gives the coefficients of one of the factors which is 1x + 2, i.e., x + 2

2. For the second factor, we use “The First by the First and the Last by the
Last” policy. This means, divide the first term of the expression by first term of the
factor obtained before and divide the last term of the expression by last term of the
factor obtained.

x? 16

—+ —=x+8

X 2
Hence, the second factor is x + 8

Therefore, the factors are x +2 and x + 8

Here are few more examples —

1. x%+21x +90
By proportionality, 21x = 15x + 6x so that 1:15 = 6:90
~ x + 15 s a factor

(First by first, last by last) — xf = x and j—z =6
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Therefore, x + 6 is the second factor

x?+21x + 90 = (x + 15)(x + 6)

2. 3x2+8x+5
Here, 8x = 3x + 5x sothat 3:3=5:5=1:1
~ x + 1 is a factor.
3x? 5

— 1= 3x + 5 Therefore, second factor is 3x + 5

3x2+8x+5=(x+1)(3Bx +5)

3. 5m? — 12mn — 9n?
-12mn = —-15mn +3mn — 5:-15=3:-9=1: -3
m — 3n is a factor.
5m?2 —9n?
+(
-3n

) = 5m + 3n Therefore, second factor is 5m — 3n

m

5m? — 12mn — 9n? = (m — 3n)(5m + 3n)

4. Tp* + 20pq — 3q*
7:21=-1:-3=1:3

72 _32
p 3q

7p* +20pq — 3q* = (p +3q)(7Tp — q)

With little regular practice, student can easily split the middle term
proportionately; apply the policy mentally to get the factors of any given quadratic
expressions orally.

Here is another method to find the factors of the quadratic expression —

1. Divide the middle term coefficient by 2.
Eg: - 3x2 + 8x + 5 The middle term coefficient is “8”
=
. Find the square of the obtained value.
42 =16
. Subtract the value of product of 1% term coefficient and 3" term coefficient.
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In the above equation, 1 term coefficient is “3” and 3" term coefficient is
“5”. Their product is 15.

~16-15=1
. Find the square root of the obtained value.
Vi=1
. Therefore, the factors of the given quadratic expression are the sum and
difference of the value obtained in the first step and previous step.
Here, the value obtained in the first step is 4. Hence, the root values are
4 —1=3and 4+ 1 =5, Therefore, the factors are (x + 3) and (x +5)

A few more examples —

1. x* —80x+ 1564 =0
Middle term coefficient = 80
Divided by 2 =40
Squaring 40 = 1600
Subtracting 1564 = 1600 — 1564 = 36
Square root of 36 = 6
Therefore, root values are 40 — 6 = 34 and 40 + 6 = 46
As the middle term has a minus sign, the root values will be—34 and — 46.

. x2+4x—-6720=0
4
5= 2
Squaring2 =4
Subtracting —6720 = 4 — (—6720) = 6724
Square root of 6724 = 82
Therefore, the root values are 82 + 2 = 84 and 82 — 2 = 80

As the middle term coefficient is 4, the factors are (x + 84) and (x — 80)

. 3x2—-4x+10=0
4—2
2_ -
Squaring2 =4

Subtracting30 =4 — 30 = —28

*In this process, if we get a negative value or if we don’t get a perfect square, then
that equation has IMAGINARY ROOTS.
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This process is used to obtain roots of quadratic expressions which have high value
of coefficients within seconds.

OUTCOMES: -

With this, they can solve second degree expressions in just few seconds.
Students can improve their mental ability and logical reasoning skills.

As they will be able to solve the expressions easily, they start developing interest
towards the subject.

REFERENCES: - SCERT Text book and Vedic Book

*kkkkk
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Title of the topic:

“WAY FORWARD TOWARDS INNOVATION IN MATHEMATICS
TEACHING”

Sub Theme:

“Innovative strategies in teaching mathematics to create students’ interest towards
mathematics”

Introduction:

“Mathematics is the gateway and key to all sciences.” “Mathematics is the queen of sciences
and arithmetic is queen of all Mathematics.”

Mathematics is not only a subject, it is a thinking, it is an idea, it is the brain. In my
observation that most of the students do not take interest in learning mathematics and feel that it
is a difficult subject. Even some parents and teachers also very much concern about it.

The subject is being taught and learnt in an unrealistic and mechanical manner. The way
it is being taught, does not help the students to acquire basic skills and basic concepts of the
subject.

At present, there is an utmost need to change the methods of teaching Mathematics
specially at primary and upper-primary levels so that the students take interest in its learning
and do not feel that it is a dull and dry subject.

| have tried to present some of the topics in Mathematics through activity methods and
using some IT tools explained the concepts and some example problems how to understand
more clearly. The efforts have been made to ensure that the materials or the tools or
applications suggested to perform the activitiesand tools used are open free and easily available.

Objectives:

v Main objective is to teach the student effectively.
v Explain the abstract topics more easily by using relevant online tools

77



mailto:viru.ajju@gmail.com

Over come the gap in basic Maths skills which are abstract to understand
Virtually connect the students and maintain e class rooms instead of direct
classes

Only open free tools and software should be used and the same is promoted
To promote the professional development of Mathematics teacher

Learning by doing is the main motto to prepare and suggest the activities

Presentation:

Mathematics is a reasoning subject. Although it seems that there are abstract concepts
internally, they can be simplified by using proper teaching methods, new innovative methods
and ideas in teaching. Here some of the maths concepts in higher classes, their difficulty, the
difficulties faced by the students in learning the topics, learning gaps etc. And the explanations
made by me in an innovative way and various new digital tools have been explained.

We as Maths teachers prepared digital content and presented to the students
through online platforms like Zoom App or Google Meet or Ciscowebx and other tools. Some
of the tools or Applications used to prepare digital content are:

Geo Gebra

Robo Compass

Power point presentations

Mathematics websites

SCERT/NCERT and other official websites
Zoom/Meet virtual platforms
Mobile/Android tools
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The use of ICT in teaching learning process is a rapidly emerging phenomenon and it
has been the educational researchers focus

Today, information and communication technology (ICT) is of first race in the education
systems, particularly in the field of education, science, engineering, medical development
processes

ICT provides a collection of powerful tools that can help in transforming the present
sheltered, teacher centred and text-bound classrooms into technology enriched, student-focused
and interactive knowledge environments

ICT plays a major role in creating the pleasant classroom environment in the present
scenario.

Nowadays the dropouts in school as well as higher education are on the fear of the
subject like mathematics.

In order to create interest in mathematics subject and reduce the dropout level ICT plays
a major role in create the learning environment in mathematics

ICT tools like Robocompass, Geogebra, Desmos plays a precious role to develop the
mathematical skill among the students and it is used to improve the skill for slow learners.




Concept/Examplel:
The concept of “The sum of three angles in a triangle is equal to 180° “

in text book it is given the activity that cut the three angles from the corners or at the vertices
and paste them on one line they show the straight line, which is straight angle equal to 180°.
This same thing | have prepared using geogebra application. The images are shown here and the
file link is presenting with you. This is the openfree software and easily the concepts can be
understood by the students.

The most important feature of this application is that students can have hands on
experience and they can check the result by themselves.

Geogebra file link of above example

https://drive.google.com/file/d/1IEKvIJRh5pdKalsAH7NuTglYnvydTvgOPr/view?usp=share lin
k

Video file link of above example

https://drive.google.com/file/d/1bK1anCA739fUtzjlaj7CAaCo55L 8Inkc/view?usp=share link

Concept/Example 2:

Explaining the cubes of natural numbers 13, 2% 3% 4° .... by showing unit cubes
diagrams as shown below

' This is 1x1x1 cube. 1x1x1=1 A 3 This is 3x3x3 cube

This is 4x4x4 cube.
Ax4x4=64 3x3x3=27

' This is 2x2x2 cube. 2x2x2=8

The number of cubes as well as their volume also can be explained by these slides...

These cubical figures are shown with animations that one-by-one fly on to count and also to
measure total volume

Next level they need to answer 5x5x5, 6X6x6, 7X7X7....
PPT of the above example is given below

https://docs.google.com/presentation/d/1FpHYy7WahXPRB70QGY tMelJ5kQOxdAGccih/edit?usp
=share link&ouid=107840955933273339253&rtpof=true&sd=true
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https://drive.google.com/file/d/1EKvJRh5pdKaIsAH7NuTq1YnvydTvq0Pr/view?usp=share_lin
https://drive.google.com/file/d/1bK1anCA739fUtzjIaj7CAaCo55L8Inkc/view?usp=share_link
https://docs.google.com/presentation/d/1FpHy7WahXPRB7QGYtMeIJ5kQxdAGccjh/edit?usp

Video link of the above example

https://drive.google.com/file/d/LIINFXrvLwiTONxtqreCTJenwOUd51791/view?usp=share link

Concept/Example 3:

Multiplication of decimals through power point presentation and activity to make the
students better understand. The following pictures explains the process of multiplication of
decimal numbers.

1
Each column = E=0'1 Each column = 1_10=0,1

PPT link of above example

5 e
Each column = 10—0.1 0.4

1
Each column =—=0.1
10 0.4 Each small square = ﬁ=0.01

https://docs.google.com/presentation/d/1FpHy7WahXPRB70QGYtMelJ5kQxdAGccjh/edit?usp
=share link&ouid=107840955933273339253&rtpof=true&sd=true

video link of the above example

https://drive.google.com/file/d/1IIUWTiuZ6IRR7R-
NRG6WHKFe8yPGbSUON/view?usp=share link

Concept/ Example 4:

Geometrical proof of algebraic identities.

X2 — Y% = (x+y)(x-y)

X2 -y? =(x+y)(x-y)



https://drive.google.com/file/d/1IJNFXrvLwiTONxtqreCTJenwOUd5l79l/view?usp=share_link
https://docs.google.com/presentation/d/1FpHy7WahXPRB7QGYtMeIJ5kQxdAGccjh/edit?usp
https://drive.google.com/file/d/1lUWTiuZ6lRR7R-

Video link of above example

https://drive.google.com/file/d/1SQSg8 X 1L Ps4v0ZOGIkthQ3x0hWadmTc4/view?usp=share li
nk

PPT link of above example

https://docs.google.com/presentation/d/1FpHYy7WahXPRB70QGY tMelJ5kQOxdAGccih/edit?usp
=share link&ouid=107840955933273339253&rtpof=true&sd=true

Here we have another method that proving algebraic identities geometrically. The following
pics explains the formula geometrical proof

Video link

https://drive.google.com/file/d/IWeQGMPrMS1zsRIl 81ZBDb9Ro06gJ9By6/view?usp=share |
ink

Concept/Example 5:

Trigonometric ratios of 0° and 90° are not understand easily by the students, that they
should imagine the triangle without three sides and only one line will be formed. When angle is
0° opposite side becomes zero and when angle is 90° then adjacent side becomes zero

This can be explained easily by animations of geogebra application. With the help of the
animations, we can explain all trigonometric ratios easily.
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https://drive.google.com/file/d/1SQSq8X1LPs4v0ZOGlkthQ3x0hWa4mTc4/view?usp=share_li
https://docs.google.com/presentation/d/1FpHy7WahXPRB7QGYtMeIJ5kQxdAGccjh/edit?usp
https://drive.google.com/file/d/1WeQGMPrMS1zsRl_8lZBDb9RoO6gJ9By6/view?usp=share_l

https://drive.google.com/file/d/1IrraxRNCBegL7TCAdWTVEwW2uhza7ZS6Uv/view?usp=share |
ink

Video link

https://drive.google.com/file/d/18KxzD2g0RkaPG5er8Sh4J-EhC7qo000k-/view?usp=share link

Now a days Mathematics teaching become very dry and especially in our govt schools’
children are not instructing to practice the concepts at their homes.

Class room teaching is not enough for mathematics ability, in home parents should take
care

The website of GeoGebra is www.geogebra.orgwe can download material and resources from
this open free website and all cc-files of GeoGebra.

Example file prepared by me is given by my drive link here
https://drive.google.com/file/d/1DpaMgRdmw3uVKAIEYrXnu-
52itFL SOMt/view?usp=sharingx

*hhkkkhkhkhkhkhkhkkhihkhkhkhkiihhkhkkhirhkhkhkkhirhhkhhihhkhkrhhhkhirhhhihihhhkkhiiihkhkkhiiiikkiikx

Some of the animations used and prepared in GeoGebra by me to explain to my students in my
school are shown below.

» This GeoGebra file explains the ratios of all trigonometric ratios and the special angles
also.

Here | am sending the link of my prepared GeoGebra file from my google account.

https://drive.google.com/file/d/1TXuz2Ty3AOQinZkaAkLFMI4-vpmmcAGvI/view?usp=sharing

» Here this file explains the sin and cos values from 0 deg to 360 deg. Students are able to
understand clearly by the animation part

https://drive.google.com/file/d/1DGdancyL UgnpnPY L5QU40Nb6Hzcwft8Y /view?usp=sharing

GeoGebra provides different Views for mathematical objects:

Each View offers its own Toolbar that contains a selection of Tools and range of
Commands as well as Predefined Functions and Operators that allow us to create dynamic
constructions with different representations of mathematical objects.

e This is the animated explanation of Curved Surface area of Cylinder, with this, children
can understand easily by opening the net diagram of cylinder

https://drive.google.com/file/d/1vuvPdYJIN3RI8iDP5wXEnIluAJgDhOW?zj/view?usp=sharing

e How do we get IT (pi) value as irrational number up to ten decimal places is explained in
this geo geogebra file.

https://drive.google.com/file/d/1xjCM DIdlzdnLQV4xqOf7uCigsA8ggeG/view?usp=sharing
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https://drive.google.com/file/d/1IrraxRNCBeqL7TCdWTVEw2uhza7ZS6Uv/view?usp=share_l
https://drive.google.com/file/d/18KxzD2g0RkaPG5er8Sb4J-EhC7qooOk-/view?usp=share_link
http://www.geogebra.orgwe
https://drive.google.com/file/d/1DpaMgRdmw3uVKAiEYrXnu-
https://drive.google.com/file/d/1TXuz2Ty3AOinZkaAkLFMl4-vpmmcAGvI/view?usp=sharing
https://drive.google.com/file/d/1DGdancyLUgnpnPYL5QU4oNb6Hzcwft8Y/view?usp=sharing
https://drive.google.com/file/d/1vuvPdYJ1N3RI8iDP5wXEnluAJgDhOWzj/view?usp=sharing
https://drive.google.com/file/d/1xjCM_DIdIzdnLQV4xqOf7uCiqsA8qgeG/view?usp=sharing

Besides Geometric Objects GeoGebra can also handle

* Numbers and Angles

» Complex Numbers

* Boolean values

* Lists

» Matrices

* Texts

* Images

Challenges of innovative/online classes in my school:

All the teachers are not aware of the tools used

Electric supply is not in proper way to show digitally

Internet facility is not available in most of the schools

Lack of sources to the parents and they may not show interest on home tasks given by
the teachers

Parenting is not up to the mark, and students they don’t follow daily home works given
by the teachers

Resources like internet, mobile is not used by the students for education only, they are
using these resources for other things only

Conclusion:

= Teaching mathematics is not difficult. It should be changed according to the levels of the
students and atmosphere in the school or village
= Using different strategies is must. We should attract the students by several methods

References:

SCERT/NCERT websites

Www.geogebra.org

www.robocompass.org
https://worldofteaching.com/mathspowerpoints
Online open-source materials
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THEME: “Way Forward towards Innovation in Mathematics Teaching”.
SUB-THEME: Innovative strategies in teaching mathematics to create students interest towards
mathematics.

INTRODUCTION: Mathematics is an important knowledge base. Learning Math not only
helps children develop knowledge, logical thinking, analysis but also creativity and imagination.
These skills are all very important in a child’s learning and life. It is common knowledge that
many people are not big fans of math. This anxiety begins at an early age, creating lasting
feelings of frustration with the subject. In most cases, this is caused by a lack of understanding of
the main concepts. Our children constantly complain about how ‘boring and dull’ the
mathematics classes are and for the right reasons. It is ironic that we are supposed to be teaching
them mathematics as it is ‘useful’! Many students feel that, in any case, mathematics will never
be useful in their lives. The biggest challenge for any teacher is capturing each student’s
attention, and conveying ideas effectively enough to create a lasting impression. As a teacher, to
tackle these challenges effectively, we should implement innovative ideas that make the
classroom experience much more lovable for our students. So innovative ideas and strategies will
help us reinvent our teaching methods and make our classes more interesting. The teaching and
learning of mathematics is a complex activity and many factors determine the success of this
activity. The nature and quality of instructional material, the presentation of content, the
pedagogic skills of the teacher, the learning environment, the motivation of the students are all
important and must be kept in view in any effort to ensure quality in teaching-learning of
mathematics education.

Motivating students to be enthusiastically receptive is one of the most important aspects of
mathematics instruction and a critical aspect of any curriculum. If we understand its importance
and the critical role of its applications in life, we can use it in the right ways that will contribute
to the scientific and technical progress of our nation. Teachers should pay careful attention to the
strategies applied in teaching mathematics after taking into consideration the existing obstacles,
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the needs of students, and the objectives that have to be to fulfilled, since “teaching strategies are
tools that the teacher uses to create interest, achieve the objectives, mainly the intellectual
development of the students. It is essential for the teacher, to pay attention not only to the topics
that must be included in the syllabus and that should be addressed in class, but also, and
simultaneously, in the manner in which it can be considered more convenient for those topics to
be worked on by the students. It is important to bring their attraction to mathematics. This urges
teachers to implement various strategies that have proved to be efficient and to employ
technological innovation and creativity while teaching mathematics.

OBJECTIVES: The objectives of this seminar paper, based on the above purpose, are as
follows

1) To create interest in students towards learning mathematics.

2) To study the different strategies and teaching practices in Mathematics education.

3) To study the need of development of innovative Mathematics teaching — learning resources.

4) To apply the Mathematical knowledge and skills to solve real life problems by developing
ability to think, analyze and articulate logically.

5) Develop interest in Mathematics as a problem-solving tool in various fields for its beautiful
structures and patterns, etc.

6)Develop reverence and respect towards great Mathematicians for their contributions to the
field of Mathematics.

7)The specific objectives of the study focused on the impact of the initiative in promoting
interest in mathematics, assessing the contribution of the initiative to students’ achievements and
investigating challenges encountered by the initiative.

DESIGN OF THE INNOVATION: The study used a case study design with a mixed-method
approach. Students of secondary school were involved. Data collection involved documentary
review, observation. Data analysis employed both content analysis and a dependent test to
determine the effect size of the initiative.

PRESENTATION: Teaching mathematics is a very challenging process because of the abstract
nature of theoretical formulations. Many students find abstract thinking difficult. Therefore,
teaching methods must provoke the interest of students in order to overcome their feeling of
anxiety. Mathematics is an abstract subject; hence, it causes many students to lose interest, thus
resulting in low achievement. Apart from an abstraction of mathematics causing low interest in
students, experiencing anxiety about learning mathematics also has contributed to disliking the
subject. This paper explores the contribution of pedagogical innovation in promoting students’
interest in learning mathematics hence improving achievement. Lack of interest in learning
mathematics results in low achievement. Interest is one of the Attitudinal and influential
variables that are predictors of students’ achievement in learning Or avoidance of learning
mathematics . Studies have shown the trend of Poor performance in mathematics in many parts
of the world. The trend of poor performance is associated With students’ low interest in studying
mathematics.
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Hence the following strategies are required to adopt in teaching mathematics to create
interest in students.
Motivational Strategy: Students’ performance in mathematics begins with students’ interest in
liking the subject. Students’ interest is an internal aspect that develops in a given environmental
setting. Motivation has also been considered an essential factor in promoting students’ interest in
learning mathematics. A low level of motivation results in low interest in learning mathematics
and hence low achievement. Three aspects indicate students’ interest in the
subject: attitude, initiative and confidence. They further describe that students’ liking of the
subject significantly influences their attitudes. The initiative is from participating voluntarily
in mathematics activities even beyond class hours. Confidence is the ability to ask questions
or request the teacher to re-explain concepts during the lesson. Confidence is central to
enhancing students’ interest in learning and improving the subject’s achievement. Self-
confidence enhances students’ interest, whereby self-confidence depends on the perceived
usefulness of the content, background knowledge and the level of anxiety among students. In this
regard, promoting students ‘interest in learning mathematics depends on students’ internal
factors. We can use motivation strategies such as rewards, recognition, encouragement and
praise to boost students’ interest in learning mathematics. Counselling, consultations and
assessment results identify students with challenges and take time to understand them to help
identify internal factors and use them in assisting. The external factors may include rewards,
recognitions, remedial classes and praise. This strategy bears a solid contribution to promoting
students ‘studying interests. When students are confident about their ability to do mathematics,
they are motivated to explore new concepts even if they are not immediately successful. As self-
efficacy wanes, so does motivation. If the mathematics doesn’t make sense to students, they
often get frustrated and lose interest. Motivation can be intrinsic — we do something because we
want to do it. Young children are naturally curious about the world. When this curiosity is
encouraged and students have the opportunity to explore mathematics in the context of their
world, they are interested and want to learn. Motivated students are persistent. They stick with a
task, trying various approaches and strategies, asking themselves and others questions until they
reach a solution that they find acceptable, whether it is correct or incorrect. When necessary, they
return to the task willing to rethink their solution process until they reach an accurate solution.
The understanding and proper use of motivational techniques brings interest, good morale,
effective learning and sense of achievement in classroom. Students can be motivated through
several ways some of which are as follows:
Teacher’s Personality: When a student identifies the learning with a person he/she admires, this
creates interest in what is being done. Therefore, teachers in mathematics should make
themselves role model. Their personality in no small way facilitates students’ interest in the
learning of mathematics. There is a common erroneous belief that mathematics Teachers are
always confused, rough, and dress carelessly. Until the teachers discourage these beliefs and
create hope in the minds of the learners by their attitudes or personality, this will continue to
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contribute in discouraging students’ interest in mathematics as a subject. They should also be
friendly to the students and have interest in what they teach.

Feedback : This is a way of reporting progress of performance of students. Making students
know about their progress of performance gives them hope in the subject and it creates interest in
what they do in mathematics class. Work done, be it class-work or tests should be marked and be
returned to the students without delay by the teacher.

Rewards (Award): Rewards create learning interest in students. Rewards of various kinds
should be used in such a way that students can be motivated. The use of positive reinforcement
of various kind which can be in form of material reward, symbolic and/or psychological should
be employed because they help in creating self concept in the learning of mathematics. The
teacher must however be cautious such that the reward does not become an end in itself but
means to create learning desire in the learner.

Mathematics Club: Students can be encouraged to have interest in mathematics by the

teacher through recreational and mathematics Clubs which can be formed in the school. The
mathematics club plays an important role in creating interest in mathematics in schools. This
helps the students in having an idea of the practical utility of mathematics in addition to creating
their interest in mathematics. It can serve a number of purposes; mathematics club is useful in
arousing and maintaining interest in mathematics. gifted students get an opportunity to satisfy
their needs and interest by actively participating in the activities of mathematics club. The
student gets an opportunity of mathematical hobbies, recreational mathematics, mathematical
projects, mathematics games, mathematical discussions, and debates and mathematical
innovations. It provides an opportunity of leadership, cooperation, joint responsibility active
participation and organizing programmes.

Application of Technology to the Teaching Process: Technology is a key factor for the
effective teaching and learning process. The application of a variety of ICT tools enhances

the students’ interest towards the mathematics. There are at least five hierarchical levels at
which technologies may be used: presentation, demonstration, drill and practice, interaction, and
collaboration. The potential for interactive and collaborative learning can be best achieved by
networked computers and connectivity to the World wide Web. Online educational frameworks
can be used even for performing exams and quizzes. The application of a variety of ICT tools
enhances the students’ interest, learning experience as well as their IT skills. It has a positive
influence even on teachers. Using Concept Maps we present the information visually —by charts,
graphic organizers, tables, flowcharts, Venn Diagrams, etc. Concept maps help also to analyze
and compare the information. Teachers nowadays have to consider the student’s interest in the
digital world and must connect the process of education to this world. The mobile technologies
provide downloading, uploading and online working via wireless or mobile networks. The main
platforms for such connectivity include smart phones, PDAs, MP3/MP4 players, tablets, mini
notebooks, gaming devices, etc. They are accessible and easy to use by students. Consider
Integrating Technology in the Math Classroom
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Working on a computer One thing that students have in common is their love for all things
technological. A lot of educational technology tools allow people to practise their math skills,
and just the simple fact it’s online could make math fun.

By using online-based resources, your students are likely to be more engaged and may end up
paying more attention to your lessons. This will surely increase their Interest and rate of
comprehension!

We can go through the following digital tools

GeoGebra, Geometry Pad, Photomath, Khan Academy, Shapes 3D,CK 12,Buzzmath, Cuethink,
LFluidmath, Rocket Math, Desmos Book widgets, Bingo, Mathalicious, Prodigy ,Math Game,
Mathspace ,Math Board, Virtual Nerd, Mangahigh ,Brainily ,Maths Chase, Mathway, Pattern
Shapes, Configure Geometry

Kahoot : Create a fun learning game in minutes — called ‘Kahoots’. You can make a series of
multiple-choice questions or try a Jumble. The format and number of questions are entirely up to
you. Add videos, images and diagrams to your questions to amplify engagement.

Encourage Maths Talk: We all know that children love to talk. So, use this to make them more
comfortable and eager to learn math. Create an open atmosphere that encourages meaningful
conversation about math. You can even use math jokes or math puns for kids to brighten up the
kids mood. This will help them dive more enthusiastically into learning mathematical concepts.
This will help the students to develop their mental abilities and skills. This will also give them a
whole new learning and thinking process. They will be able todescribe and solve a problem in
their own certain way.

Math Games: Games will also encourage active engagement and participation.

There are many math games available on phones and computers. It will promote their strategic
mathematical thinking, computational fluency, and understanding of operations.

Creating Culture for Mathematics Learning: Share and showcase the work being done in the
schools to develop positive culture for Learning Mathematics *Take back concrete ideas to
encourage, motivate and excite students to learn Mathematics.

Maths Newsletter: Students can be assigned task to create topic based monthly or twice

in a term newsletter for the respective classes. This will encourage students to work in collaboration
and research a topic beyond the textbook concepts and bring out creativity

in students. Some suggested topics are: Maths in Nature, Patterns in Numbers, History of
Mathematics, Mathematics in Architecture etc.

Maths Fair: A carnival setup may be created to give students a chance to apply logic,
Mathematical skills, and problem-solving ability to interact and play with Mathematical

Games. Encourage students to create original games based on mathematical concepts Suitable

for the age of students who will be invited to play the games. For example, Class IX can create

and setup games for Classes VI1to VIl to play.

Intra-class and Inter- class Maths Quiz: Use multiple rounds e.g. Tangram puzzles,

identify the mathematician, estimation, some quick calculations etc.
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Maths Day:A day dedicated to Maths is always a great way to create a school with excitement
for Maths. All members of school are to be involved in different activities with the day starting
with Mathematics Assembly presented by students. Some of the

possible activities are: Lectures by experts, group work on creating mathematical

models; fun activities for junior classes may include Rangoli with geometrical shapes, T-shirt
painting with mathematical quotations or artwork.

Mathematics Corner/Play Room: A space dedicated to Maths may be created in

school where students can interact with mathematical displays, interactive games

and explore mathematics in a non-formal setting. This space may be part of school

library or a common area of the school.

Mathematics Assembly : Once a month student can organize Maths Assembly.

mathematical play, songs, information on history of mathematics can be some of

the possible ideas.

Recreational Mathematics: Recreational Mathematics is Mathematics that is fun and used as
either as a diversion from serious Mathematics or as a way of making serious Mathematics
understandable. It is a term referring to Mathematical puzzles, games, riddles and fun-filled
activities. Mathematics puzzles and riddles are fun and interesting, and they help improve
Problem solving skills and thinking capacity. Puzzles and riddles are also an important Area of
research for many mathematicians.

Example: We can also give examples of the following : Polyominoes sTangrams eFractals
*Platonic Solids *Soma Cube *Rubik Cube *Magic Squares *Fibonacci Numbers Paper Folding
*Sudoku *Tower of Hanoi *Shapes and Symmetry sMobius Strip.

Read Maths Stories: In recent years there has been a renewed interest in the role of stories
inMathematics education, both as a means of disseminating knowledge, and as a cognitive tool
for understanding mathematicsstories can also be used to introduce a mathematical idea or
concept. “Origin stories” are commonly used to introduce new topics and answer the question of
how the mathematician came to work on the material and how the ideas were originated.

There are many stories that can be used to introduce rich mathematical content and that will
engage the imaginations of students. History of Mathematicians should be taught.

Real life situations: Teaching real-life applications provides students with meaning and context
for their learning. By using real-life math applications, students can make connections between
math and everyday life. An active learning happens in Maths through real life applications. They
really show the interest and concentration towards the subject.

Ask Interesting Math Questions: Question and answer sessions are a great way to help children
learn math easily. Quiz children on their math lessons and help them arrive at the answer. Give
them enough time to think and respond to your question without fear and hesitation. It’s ok if
they get it wrong, you can ask more leading questions to help them arrive at the solution on their
own.

Introduce the topics using multiple examples: Mathematics is a subject which could actually
be visualized and compared to practical life. Therefore, teachers can come up with creative ways
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like images or videos to teach maths in an interesting way to students. We can illustrate the
problem sets by making a child visualize the practical side of what is mentioned in the problem.
Making interdisciplinary connections. Mathematics is not a field that exists in isolation.
Students learn best when they connect mathematics to other disciplines, including art,
Architecture, science, health, and literature. Using literature as a springboard for mathematical
investigation is a useful tool that teachers can use to introduce problem solving situations that
could have “messy” results. Such connections help students develop an understanding of the
academic vocabulary required to “do mathematics” and connect the language of mathematical
ideas with numerical representations.

Activity Bases Strategy: Activity based method plays a vital role in creating interest of students
towards learning mathematics. The Laboratory approach or “learning by doing” is used to build
readiness for the development of more abstract concepts. For example, teaching theoretical
concepts of mathematics, combined with laboratory experience of numerical methods and
programming or physical experiments illustrates the material taught and makes it more
accessible to students. In the field of informatics, the approach of “learning by doing” is very
well accepted by the students.

Investigation Strategy: Applying this method, the students define the problems, set the
procedures and try to solve them. This provides an opportunity to develop students’ creative
abilities and leads to improving their adaptive capabilities. Such makes the teaching process very
effective and applicable to the real life. This method highly Motivates the students and leads to
their satisfaction. They develop their own spirit of inquiry. Investigation is oriented to the highest
level of the Bloom’s taxonomy pyramid — “Create — produce new Or original work”. It can be
combined with the Method of co-operative learning.

Outcomes:*Take back concrete ideas to encourage, motivate and excite students to learn
Mathematics.

*Teachers and students will get the knowledge of different types of strategies.

*Teachers will come to know how to create interest and drag the attention of students.

*Teachers identify online tools for teaching and learning mathematics. Share various online
resources to the group.

*Design strategies for creating interest in students through peer group discussion.

*Share the innovative practices adopted in teaching Mathematics in the classrooms.

*Appreciate the scope and possibilities of innovations in Mathematics classroom.

Implications: There are many positive effects from above said innovative teaching strategies
*Students develop interest in mathematics.

*Knowledge of mathematics is developed through various innovative teaching methods.
*Different types of Innovative teaching strategies help students to overcome misconceptions and
fear of mathematics.

*Listening to a variety of different teaching strategies help students develop skills in
mathematics.
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STATE LEVEL MATHEMATICS SEMINAR - 2022
I. PERSONAL DETAILS:
1) Name : NAGULA RAVI
2) Qualification : M.SC, M. ED
3) Designation - Assistant Statistical Coordinator
4) Working Place  : O/o. District Educational Office, Nirmal
5) Address : H.NO 1-3-155/17/5, ROAD NO 2, Datthathreya Nagar, Nirmal
6) MOBILE NO : 9440589047
7) MAILD 1D . nagulahoney.bittu@gmail.com

11.SUB-THEME:

“Innovative strategies’ in teaching mathematics to create students’ interest towards
mathematics.”

IHHL.TITLE OF THE TOPIC:

“TO CREATE INTEREST TOWARDS MATHEMATICS IN UPPER PRIMARY LEVEL
STUDENTS BY INTRODUCING EXPLODING DOT METHOD IN LONG DIVISONS.

IV.INTRODUCTION:

Now a days Even 8" class students are unable to perform the four fundamental
operations of the mathematics, especially Divisions. It is so horrible situation for the Maths
Teacher to achieve the Learning Outcomes of concerned class. But as a Teacher we have to
focus on developing the fundamental operations and as well as regular syllabus also. For this
purpose, Teacher has to adopt New Strategies in Teaching Learning Process. We have to
create interest towards Mathematics. Learning by doing and joyful atmosphere will make the
children to learn new concepts/Subject. Children has to participate in all activities in the class
room and Teacher role must be a facilitator here.

V.OBJECTIVES:

1. We can develop curiosity to learn Mathematics.

2. Children will enjoy the mathematics in “Learning by Doing and Learning by visualizing”.
3. We can eradicate Math’s phobia among the children.

4. Children will apply the Exploding dot method in division in solving problems in

Polynomials.
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VI.DESIGN OF THE INNOVATION:

Exploding dot Method is an array of boxes, any of which may contain a number of
dots ,plus a rule that describe how to move dots between the boxes.In this method we
represent the digits of devidend and devisor with dots.

VII.DESCRIPTION OF THE INNOVATION/PRESENTATION:
Let us Consider the Problem 2086+2,
We know that in 2086 ,there are 2 Thouands,0 2 0 8

Hundrends, 8 tens and 6 ones are there.
Here denoting the 2086 with dots we get

Now we have to hunt or made group of

two dots in 2086.in 1% box we have 1 group and in 2™ box

we have no dots to group it so here we have 0 groups and similarly in 3 & 4™ box
we have 4 and 3 groups of dots.So 2086+2 will be 1043

Let us consider another Example156+12
Representing 156 in dots we get
1 5 6

In this we have to make groups of 12 dots.By observing the hundreds place
there is 1 hundred and by exploding this dot to the tenths place we will get 10
tens here.

Now lets de note 12 with dots, it looks like
1 2

Now we have to connect 1 dot with 2 dots. Then we will get




Here we have connected 1 dot in thousands place with 2 dots in Hundreds place.
And 1 dot in Hundreds place with 2 dots in units place.Like this we have
connected 3 times. So now 1 loop was ended in Tens place and 3 loops were
ended in units place. Totally 13 groups of 12 are there in 156.

Therefore 156+12 =13
Ex.3 31824 + 102

Here representing 31824 with dots we get
3 1 8 2 4

And representing 102 in dots ,we get
1 0

Now we have to connect or draw a pattern of 1—0—2 in 31824, So we can
Connect 1 dot from ten thousands place and can leave in thousands palce and
again connect in Hundreds place. Like this we get 3 loops which can end in
hundreds place. Next we can take 1 dot from Thousands place and can leave in
Hundreds place and again can connect with 2 dots in tens place. Now there 2
dots remained in hundreds place which can be connected with 4 dots in units
place by leaving tens place. From this totally we have

3 loops in Hundreds place ,1 loop in Tens place and 2 loops in units place
So total groups were 312

Therefore 31824 + 102 = 312

VIIL.OUTCOMES OF THE INNOVATION :

1.Student can establish a relationship between Exploding dot method and Regular division

2.These type of Learning by Doing and Learning by Visualizing activities gives motivation




To children and Develops the logical reasoning, creativity among the children.
3. Establishing these type of relations may leads the children to become a

Mathematical Scientist in the future.

IX .IMPLICATIONS:

1) This type of findings or Estabishments of Relations may encourage the children to go
for further research.

2) This learning by Doing and Learning by Visualizing activity may develop interest and
curiosity towards Mathematics subject and eradicates Maths Phobia.

X.REFERENCES:

1. 10" Class Maths Text book of TS SCERT.
2. Knowledge gained by Attending Some State and National seminors.




STATE LEVEL MATHEMATICS SEMINAR 2022

1. Personal details :
Name of the teachers : SAMUDRALA HARI KRUSHNA

Designation : SA (Maths)
Name of the school : ZPHS Kurikyala, Gangadhara, Karimnagar

Cell : 9866567572
Email : vadhulasamudra@gmail.com

Qualifications : M.Sc, B.Ed.

2. Theme:
“Way forward towards Innovation in Mathematics Teaching”
3. Sub Theme:

“Innovative strategies in teaching mathematics to create students interest towards
mathematics.”

4. Title of the Topic:

“Connecting Mathematics with Natural Geometrical structures and patterns,
Using generalizations for getting solutions for difficult problems — Creating interest
among students towards Mathematics”

Introduction:

Though the teaching, usage of mathematics has evolved over the years, it is still
considered a tough subject. It is a known fact that when we ask students about their favourite
subject most of the students do not choose Mathematics. There could be many reasons; it
could be the unimaginative abstract facts based textbook that only has numbers and symbols
which do not help the students to visualize the abstract concepts that they are studying. Or it
could be the pedagogy (students are not encouraged to think), or the rigorous drill and
practice for getting better scores in assessment. Their learning is not connected with life and,
in addition to this, the cultural inheritance of fear associated with the subject does not help
the students. More over most of the parents and community inculcate the wrong notation to
their children and to the school going kids that among all the academics Mathematics is hard
subject. This wrong notation creates a negative impact on learning Mathematics. According
to psychologists around 70% wrong notations will be imparted to each and every kid during
their childhood. This has to be minimized. | quote Today’s Children are Tomorrow’s Citizens
in the same line Today’s Negative impact on Mathematics Leads to Tomorrow’s Phobia
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towards King of all Sciences. As we belong to the Mathematics teaching family it is our duty

to reduce the negative impact and as well phobia towards our subject. Thus we can build a
strong and well structured society.

Objectives:

5.

6.

. By using simple and logically proven Vedic Mathematics methods to solve the problems in

an easy way to minimize phobia towards Mathematics

. Linking natural structures to mathematics

. Before the introduction of each and every chapter utility value of that should be discussed

in an elaborate manner.

. How the different technological tools are helpful to minimize the toughness of learning

mathematics.
Promoting joyful and play way method of learning mathematics

Making aware of ancient Indian Sages how they became versatile. How they became good
at all walks of life.

Steps taken to create interest among students towards Mathematics:

1. Using Vedic Mathematics Sutras:

Our ancient scriptures like Vedas, Ithihasa, Puranas are very valuable source
of Mathematics. They have encrypted many formulas in the form of Sutras. They have
been formulated after very rigorous steps. Thus they are very helpful to solve many
complicated and lengthy problems with a n ease. If we incorporate these things in routine
teaching learning process, the learners will be attracted to our subject and also we are able
to ignite their minds.

In my school | have been using Vedic maths sutras to make the students
joyful. If we talk about facts most of the middle and secondary level students are poor in
basic fundamental operations. This is because of carry forward in addition, borrowing in
subtraction, multiple times and multiple place value levels of multiplication, and the
division is going to be a big hurdle to learn. All these can be minimized by using different
Vedic maths sutras such as “ Friends — Best Friends, All from Nine and Last from
Ten, Cross Wise.,etc. | have a very wonderful experience while teaching the square
numbers, | used Base Method. After a elaborate explanation and practice the students
came to a stage that they were answering the squares of very big number with using pen
and paper. More over | had seen magical sparks on their faces. The following are a few
examples which can make the learners happy to learn and as well create interest among the
students to learn Mathematics.




1 (i) Addition and Subtraction using Friends and Best Friends:
Ex: 735+ 438 = 1173
12897 +37854=49'6'4 1= 50751
Ex: 90000 Ex: 89057
(-) 72894 () 63485

17106 25572

1 (ii) Multiplication:
By Working Base:

Ex: 2007 x 2009 =? Base 100 Working Base 2 x 100 =
200

2007
2009
(2007 + 9)
2016
2(2016) 4032063
» 2007 x 2009 = 4032063

Besides this base method (Theoretical and Working base) there are many other
methods for making the students attracted to performing multiplication with an
ease. Some of them are as below. These can be used for numerals and as well
algebra too.

I{ocq a3rei: ( Duplex Method) |

D(a) =.a
D(ab) = 2ab

l8><3[ D(abc) = 2ac+b? |

D(abed) = 2ad + 2hc | l >< l

Question : 83 x 83

8X818x3+8x3l 3x3 _
8= 64 I4§4+22§l4)l9 32
64 9
)

6889




@ Special Cases of Multiplication by ‘ Square of a Trinomial Duplex Method

(285-2-1) (100- 8 5)

o )= D(a) / D(ab) / D(abc) / D(bc) / D(c)

BUESTION: 285 X9 9 [ynen the ghen number has mare rumber of D(a)= a* /D(ab)=2ab/D(abc)=2ac+b’/ D(bc)=2bc/D(e)=e
digits than that of series nfrn‘int's. we have to

nake two partiti fight to left. (x+y+2)* = D(x) / D(xy) / D(xyz) / D(yz) / D(z)
: o el =x* [2xy [2xz+y’ [ 2yz [ 2*
2'3 ; s o e =7 + 2xy+2xz+y’ + 2yz + 2
X Step3: Left “:L::I: ars— ven Ex:1 Expand ( 126 )2
5)2= D(1)/D(1,2) /D(1,2,6) /D(2,6) /
1 /2(1)(2)/ 2(1)(6) +2 / 2(2)(6) /6
= 1/4/12+4/24/36
1/4/16/24 /36
15876

8 Soses HBSesuo ﬁ

|4ﬁx—23y=113 23% — 45y = 91 wao MBodan

8
X 8

A 58 Hinsteames Hosensn Saboe
(456x — 23y) +(23x -45y) = (N3+91)

6Bx— B8y =204 = x—y= 3
g % 93 g 4 e &4 Hiosdnined Sdseso Sam

8(8+1) | 4x6 9(9+1) | 7x3 (Ax6)+7 | 7x7 (7x3)+4 | 4x4 22x+22y =22+ x 4y= 1

(45x — 23y) - (23x -45y) = (113-91)

8(9)

| 24 9(10) | 21 24+7 | 49 21+4 | 16

800 & vhgtmaven apdeso S
x—y=3)-(x+y=1)=-2y=2=y=-]
X +y=1=x+(-1) = 1 = x=14+1=2 DOBID (2,1)

1 (jiii) Division:

Division also can be made easy by using different Vedic Methods such as
Nikhilam, Dhwajank Methods. At the first instance they seem to be very confusing but if
we make them familiar the students will feel very comfortable. How these methods are
logically correct are explained with the following example.

1. Dhvjanka method :

The dividend 43852 can be written algebraically as 43x° + 8x* + 5x + 2 and 54
as 5x +4

Since x3 = 10° = 1000, x? = 10° = 100.
5x + 4) 43x° + 8x” + 5x + 2 (8x* + x + 2 Quotient
40X + 32x°

3x° = 24x% = {30 X" - 24x* = 6x* (3x° = 3. x. X’ =

3.10. x*= 30 X%}
6X° + 5x

5x? + 4X

X2+ X ={ (x> =X. x=10x) = 10X + x = 11x}

11x + 2
10x + 8




Xx—6 {x-6=10-6 =4}
4 (Remainder)

Dividend: 43x> + 8x* + 5x + 2 = 43582
Divisor: 5x + 4 =54
Quotient: 8x* + X + 2 =812
Remainder: 4 =4

One more method for doing division is Base Method. By using
this, we can easily divide not only the numerals but also algebraic expressions.
The method is explained in this following link https://youtu.be/YFZ727BswYA.

By using the above different Vedic mathematical Sutras / Methods
we can pave the fundamental steps towards positive mind set on Mathematics
learning.

We can utilize the Vedic Maths Sutras/ Methods in different
branches to make the learning atmosphere more comfortable and joyful.

1 (iv) Factorization of quadratic Equations by using Vedic Mathematics
Sutras:

Anurupyena & Adyamadyenantyamantya (esfodrdgn & esdjo ed§d

®odgo es§5:6)

We start by finding numbers p, g that add to b and multiply to ac.
The constants p, g must form the proportiona : p = q: ¢. Then, we simplify any
one of the ratios by reducing it to lowest terms. This ratio provides the linear
coefficient and constant for the first factor. The process is called Anurupyena
Sutra

We obtain the linear coefficient of the second factor by dividing a
by that of the first factor and get the constant of the second factor by dividing c
by the constant in the first factor. The process is known as
Adyamadyenantyamantya The Vedic Mathematicsl method results in a clever
way of indirectly factorizing the quadratic by observing the ratios between its
coefficients.

Example: Factorize Solution: We look for two constants that multiply to give ac
= 120 and add to give b = 26; we find that they are 20 and 6. Setting up our
ratio, we get



https://youtu.be/YFZ727BswYA

15 _ 6 _ 3

20 8 4
Anurupyena gives us the first factor: (3x + 4).

Next, we perform Aadyamaadyenaantyamatyena. Dividing 15 by 3
gives 5, and dividing 8 by 4 gives 2; so we obtain the second factor: (5x + 2).
Therefore, 15x* + 26x + 8. can be factorized as (3x + 4) (5x + 2) using the
Vedic Method.

~ 15x° + 26x + 8. = (3x + 4) (5x + 2)

4. 5090, Breds s

Q 6. SR, AR, SRS
Example(1) Find the solution of Linear Equations

Anurupye Shunya manyath 6" Sutra
2x+3y=7 3x+7y=13 A md—

— Numerator of 'x' —  Numerator of 'y' ;
Denominator of 'x’ Y= Denominator of 'y’ Example:-1 5,8y =40
10x + 11y = 80

of coefficients of ‘x’ to Constant = 5:40 = 1:8

(If one is in the ratio, the other will be equal to Zero)

Vedic maths Sutras are not only useful for basic fundamental operations but also
every branch of it. It is useful and as well minimize the labour, lengthy and time consuming
nature of conventional methods. Thus these methods are very useful to create interest among
towards learning Mathematics. Here are some more areas where we can use Vedic Sutras.

Which Vedic sutra is

useful

Conversion of Recuuring Decimals into p/q Vilokanam

Divisibility Rules Osculation

Yavadoonam Taavadooni
Yaavadadhikam - Taavadadhiki

Trigonometry Unit Circle

Transposing one of the vertex to
Coordinate Geometry - Area of Triangle Origin and remaining all the vertices
in accordance to that.
Differentiation Gunaka Samchhayam

Calculus Kalana Kalanaabhyaam

Area of Mathematics

Squares




Area of the triangle Trigonometry - Triplets

One more is easy way to calculate the area of a triangle is transposing one : 3 8
of the vertex to origin and bringing other vertices in accordance with that. Calculation of the sum / diff of the angles:

Find the area of the triangle whose vertices are A (3,8),B(-4,2).C(5,-1) "

Let | want to shift A (3,8) to origin by subtracting -3,and -8 from abscissa

t 45a l 1'><11 vzl
ly B(-4,2) will be shifted by subtracting -3,and -8 from abscissa 308 v3 1 2
: r a+P=75 1(V3)-1(1) V3(1)+1(1) 2v2
£ v3-1 v3+l
* +

1v3) +1(1)  V3(1)-1(1)
V3+1 v3-1
i <

2. Linking Natural Structures, Patterns /Phenomenon to
Mathematics:

2 (i) | asked the students to look at the picture. Then | asked them to
come up with their opinions about the picture. From their points I
concluded that a very small insect is doing so many Mathematical magic’s
why don’t wel

2 (i) On another day I asked them to watch the video through this lik.
Why do honeybees love hexagons? — TED Ed talk.

The video explains that bees want to store their
food (honey) in appropriately sized cells and that wax -the
thing that makes the cells- is quite 'expensive’ for bees to
create. So the bees want to choose an efficient cell shape. What
would be the most efficient one? The video continues to
explain that a circle is the most efficient shape since it needs
the shortest length to enclose a certain size area. But because
circles cannot tile a plane, we have to choose a tiling shape.

The main claim of the video is that hexagons (as opposed to squares or
triangles) are the most efficient shape for bees to use, because they use less wax to store the
same amount of honey. This is definitely true if we are talking about a single cell. A square of
1 unit area has a side of 1 unit length, and a total perimeter of 4 units length, while the
equivalent regular hexagon of 1 unit area has a side of V~0.62233~0.62 and total perimeter
length of 6(0.62) = 3.72 units. So we need less length (wax) to enclose the same area (honey).

The same was explained practically by using Geogebra.

Area covered by hexagons is 7 x 23.38 =163.66 sq cm. Area covered by
square is 5x 9 =45.00 sq cm.

Whereas encompassed circle area is 197.65 sq cm. Where as

encompassed circle area is 70.69 sg cm.




Open area is 197.65 - 163.66 =33.99 sq cm Open area is 70.69 -
36.00 = 34.69 sq cm

Ratio between Open area = 3% =0.97
34.69

The ratio is always less than 1 (so hexagonal is always more efficient).

For example, the cells of the beehive have a hexagonal shape, as does the
molecular structure of Carbon.

If a series of circles were packed on top of each other, there would be empty
spaces in between them. But these empty spaces can be avoided by changing the shape to a
hexagon. So, the hexagon allows the bees to pack the most cells in the smallest space. Thus
the Hexagon has packing efficiency.

In one experiment, the Researchers at the Technical University of Denmark in
Lyngby created several shapes by spinning water at different speeds. They poured water into
the bucket and set the bucket to spin. At lower speeds, the first shape that appeared was a
triangle. With increased speeds, the triangle changed into a square and then to a pentagon. .
But at the highest speeds, the resultant shape was of a hexagon

Dragonfly Eyes A tourist spot in Ireland shaped in Heagonal Rocks

Source: Mcamcamca/Flickr
Source: Chmee2/Wikimedia Commons

Hexagonal Shaped Football is the only shape that resembles a circle that also allows for
close packing without leaving out any waste space.

The hexagonal shaped tool edges find it much easier to grip the hexagonal-edged bolt.

The Hexagonal shape of pencil gives maximum holding comfort
and to enable better packing when they are packaged in boxes.

Thus | explained the students about how Mathematics is involved
in each and every aspect of Natural Structures Patterns and as
well as Phenomenon in flowers, leaves, and why the rain drops




takes the shape of sphere. Could we find a relationship with Mathematics?
Here are some more areas where mathematics is involved in nature.

When | have observed that the students were delighted to look at all these.In addition to this
a bright spark and as well as positive approach was noted. | asked them to come up with
some more examples where we can see mathematics in our daily life.

v They came up not only with answers but also some designs
Rangoli
Decorative articles such as hangings
Designs
Some have given the designs of Bridges too.
Some of my students drawings after inspired by the above
discussion.

3. Before the introduction of each and every chapter
utility value of that should be discussed in an elaborate
manner:

Utility value of each and every concept of Matheamtics has an important role.When
we are introducing a new concept we should focus on utility of that particular concept in our
daily life.l have observed a positive impact of focusing this particular point.

When | teach the Number system concepts, The rational and Irratioal numbers are
very useful in moulding the designs especially in preparing gates,etc.Logarithmns and
Exponents are very helpful in managing with large quatities operations.Sets are useful in
logical thinking and in decision making.Algebra in  solving generalized
patterns/puzzels.While teaching geometry | focus on how one can become reputable in the
society,by giving suggestions/calculations on land bifurcation issues.(Unofficial Land
Surveyor).How can we become good designer/architect. Geometry will aim at improving
logical thinking abilities.Data handling is also useful in every walks of life.During these
chapters 1 will focus on how data handling can influence markets,bussiness,playing
strategies,and what not.

3 (i) Impact of storytelling on creating interests in mathematics learning:

Sometime story telling is also a good tool to encourage and to attract the children to
learn Mathematics in a friendly and fearless atmosphere.If we look back Panchatantra,the
epics Ramayana and Mahabharatha have given a large space for stories to educate. While
teaching centroid in Coordinate Geometry how it was used by Lord Krishna in lifting
Govardhana Giri. By this way my students became attentive and showed interest on the
topic.They did the related problems in a joyful manner.
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While teaching the Arthimetic Mean | narrated a real life children experience — One
day my school children went outside for getting berries, They planned in such a way that one
has to bend the branches.Second one has to direct which branch has many a number of
berries. Third one has to colect the fallen berries.At the end | posed a question how would you
share the berries.Then they replied without any hesitation that we would share them
equally.This is nothing but Arthimetic Mean.Then they astonished at this.

One of my friend has adopted a link between the evolution of human being to types of
quadrilateral to make a better understanding of the concept.And she
got the expected result with an ease.

. : - . Ottt Tinking ool Binding nd gl sesoing
Most of the times storytelling will increase the mathematics |, . el
vocabulary, communication relevence between the WOrds and | cuwmiewn gk T uttumin

symbols. Comaicalin AW g g

I happened to use these as well as several books that are
based on Math such as ‘Mathematwist: Number Tales from Around The World,” by T.V.
Padma, ‘Tales from the history of Mathematics’ written by Archana Sarat and stories
published by Pratham.

3 (ii) Art integration - Creating interest in mathematics learning:

If we ask the students to draw rangolis /Mehandi designs, wall hangings , and paper
cuttings they will learn mathematical concepts such as symmetry, tessalations,and dialations,
etc. in an informal way. It will increase the creativity and diversified thinking.Which will in
turn create interest of learning maths.

4. How the different technological tools are helpful to minimize the
toughness of learning mathematics.

During the COVID pandaemic period | have browsed so many platforms such as
Geogebra, Robo compass, Turtle sugar labs, Turtle blocks, Clixs OER. From all these |
have preapred some digital content.l made them accessible to all. It helps the students to
reuse, revise, and check the steps by viewing the steps of construction. When ever they
need a revision, recaptualisation, practice making use of them and becoming good at those
concepts. Nature of the quadratic equations and relationship with the coefficient made
easily understandable.

https://www.geogebra.org/classroom/ecq7hf5p

Diiferent types of Pair of Linear equations and relationship with the coefficients
How trigonometric ratios are related to angle but not to the length of the sides.
Construction of similar triangles
http://www.robocompass.com/share?id=1iyna6e83cdo6
http://www.robocompass.com/share?id=gxl0qgbiaisi3
https://www.geogebra.org/classroom/tbr8j3u3
https://www.geogebra.org/classroom/kus3mgsw

T v v F ¥ ¥ ¥ F
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» Drawing the tangents to a Circle
¥ Nine point Circle
F Centroid of a triangle

5. Promoting joyful and play way method of learning mathematics

Our school is one among the prestigious TATA Clix school our students are familiar
with the Turtle Blocks, Turtle sugar labs, Police Squad game and many other interactive
games. At the same time both State and Central governments have explored new methods
and ways and to release different platforms for digital education such as DEEKSHA, etc. |
will make use of these platforms to learn in a joyful environment.

Besides these | make use of interactive evaluation platforms such as learningapp.org,
Forms app,That Quiz, Live worksheets App. Here are the following links through I
evaluated.

o https://www.liveworksheets.com/rn2105754pb
o https://quizzory.in/id/637e51fc1e1a800bf4c80b06

. Making aware of ancient Indian Sages how they became versatile. How
they became good at all walks of life.

When we discuss about any ancient Indian well versed person (Sage) in any walks of
field, at the end we will conclude that the person is not only gifted in that particular area
but also he was multifaceted. For example if we discuss about Bhaskaracharya, he was not
only Astronomer but also a great Mathematician and more over he was proficient in
different branches of Mathematics. He wrote Leelavati Ganitham, which was dealt with
Algebra. | quote “In other of his works, notably Siddhantasiromani (“Head Jewel of
Accuracy”) and Karapakutuhala (“Calculation of Astronomical Wonders”), he
wrote on
his astronomical observationsof planetary positions, conjunctions, eclipses,
cosmography, geography, and the mathematical techniques and astronomical
equipment used in these studies.” From such examples we can conclude that if a
person is good at Mathematics, obviously he would become mastery over all walks of life.

Mahabharatha has given sound foundation for mathematics for number system like
very large numbers paryaaptam, aparyaaptam. We had paved a sound and concrete
foundation for number system by giving not only “0” but also dealing with very huge
numbers such as koti, samudram, asmkhyakam.If we make them aware of, surely the
students will be attracted and tend to learn our subject.

When we think about this phenomenon, in ancient days the inter relationship between
the different fields of educations are inter linked. The holistic approach helped a lot.
Ancient scriptures have an abundant source of knowledge. Basic fundamentals and as well
as our cultural aspects have to be incorporated along with the scientific reasoning. Owning
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the ancient proven formulas and facts will help the learners to become proud and loyal to
our country.

Advantages of adopting all the above strategies:

» Vedic mathematics sutras are very effective for creating interest towards learning
mathematics.
It will bring positive atmosphere in the class room
Phobia towards mathematics will be replaced by joyful learning
When we bring the natural structures/patterns/phenomenon into the mathematics
class room the target will be delighted how mathematics involved all around
It will bring an opportunity for informal way of learning
Besides all these, how the designing/construction is related with Mathematics.
Focus on Utility value of each and every chapter will makes the students feel free
and increases the confidence levels of them in solving the similar
problems/situation at real life.
Technological tools have its own quality of R’s (Reuse, Revise).Thus it is a boon
to learn the facts at their convenient time.
It gives a large scope for practice. It offers flexibility and brings education at
learners’ door step.
The digital content has an advantage of reuse, easily copied and modified for the
other circumstances.
It helped in connecting people across the globe. This resulted in the g uality of
learning/teaching.
Interactive gaming platforms, Apps will make the learners engaged in
Mathematics TLP
Story telling has a wide range of advantages such as reduces monotony of
teachers.
It will break the teacher centered style.
Increases the creativity, problem solving capacity, diversified thinking,
communication skills
If we incorporate the success stories of great Indian mathematicians the students
will become loyal to our country
It will improves the confidence levels of the learners as their ancestors done a lot
for the development of Mathematics.
How our cultural, spiritual, historical aspects are inter related to the pedagogy of
Mathematics.

Outcomes/Implications:
Parents, society and teachers should not comment that mathematics is a tough
subject to learn.
Vedic Mathematics sutras are not familiar to all the mathematics teaching
fraternity.
More over there is a misconception that these methods are not logical.




Owing to so many reasons the utility value of the concepts/chapters is not
elaborately discussed

Link between the natural structures, patterns, phenomenon found around is
neglected rather incorporated in TLP, to create interest among the students.

Most of the times Mathematics is treated as scoring subject rather than Queen of
all Sciences.

While using the technical/online platforms there may be a chance of misuse and
time wasting.

The impact of storytelling strategy should be discussed widely.

Aurt integration also has to be familiarized.

Our own great mathematician’s works should be studied.

Conclusion:

If we look back, during the pandemic period most of the teaching fraternity self

motivated and self guided to explore each and every opportunity to learn ET hence engage
their students in online mode of learning. This has opened new horizons.That made those
hard times manageable. Undoubtedly it has to be appreciable.

In the same way as we are the mathematics teachers’ it is our primary responsibility to

create interest towards mathematics among the students. We should adopt the following.

v

Every teacher has to make use of Vedic Mathematics sutras in routine teaching
learning process. | am sure that it will make the students feel comfortable in learning

mathematics.

At the beginning adoption of this new method seems to be trouble, as the days go on
we will become well versed.

I appeal to the higher official that when a student solves a problem in SSC PE by
using Vedic Maths, he has to be awarded with full marks.(Principles of Evaluation
have to be modified accordingly)

I quote, “Well begin is half done.” This would become appropriate if we begin with
Vedic Maths.

To create interest natural structures, patterns, phenomenon should be discussed very
frequently in the class room. So that inquest of mathematics will be developed among
students.

Emphasize should be given to the strategy of storytelling, as it is a part and partial of
every ones’ childhood. I am sure that it will bring a lot of positive change in students
mind set.

Right from our childhood we have come across that, if we have assigned a work to
complete, we will expect something special from him. This culture well mixed in our
blood. In the same line the student will think if we learn this new concept/chapter in
what way is it going to be useful? So we should focus on the utility value of that
particular concept/chapter with wide range of real life situations.We should focus on
professional development.
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DESIGNATION SCHOOL ASSISTANT (MATHEMATICS)
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I1). THEME : “Way Forward towards Innovation in Mathematics.”

I11). SUB THEME : “Innovative Strategies in Teaching Mathematics to create students

interest towards Mathematics”

IV). TITLE OF THE TOPIC : “ TEACHING MATHEMATICS WITH SELFMADE

LOWCOST/NOCOST TLM - MAKING LEARNING MATHEMATICS AS

ENJOYABLE ACTIVITY”

V). OBJECTIVES :

1). Creating interest among the children towards Mathematics subject.
2). Make the students to feel free and AVOIDING students FEAR about Mathematics.
3). To make the student to understand the subject through HANDS ON EXPERIENCE.
4). To make the student as ACTIVELEARNER.
5). Explaining ABSTRACT ideas in the form of CONCRETE.
6). To maximise the ENJOYMENT from LEARNING Mathematics..

VI1). PRESENTATION OF THE TOPIC:

INTRODUCTION:

Mathematics is the most important subject in the school curriculum. It improves the
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logical thinking, creativity, reasoning ability among the students. This Mathematics
subject gives exercise to the brain and sharpens it. Mathematics has its applications in
each and every subject areas like physics, chemistry, engineering and technology etc. So,
the subject should be understood with comprehension for applying knowledge of Maths
in other fields. That is why teaching of Mathematics has to be done with the help of TLM
to get hands on experience for understanding perfectly , especially low cost/no cost
material saves money and time. Students may also prepare these TLM on their own with
available material around them.

How Low cost/ No cost material help for students:

“What | hear | forget, what | see | remember, what | do | understand”
- Confucius.
As conficius quote learning by doing plays vital role in understanding Maths
subject instead of listening lectures, watching ppts. when a student learn the subject
with the help of touching and verifying knowledge with the help of Low cost/No cost

TLM deeper understanding takes place.

ICT VIS LOWCOST/NOCOST MATERIAL.: Forteaching some of the Maths topics

ITC is more powerful tool but sometimes this gives only the experience of listening and
watching but not doing, that is why Low cost/No cost material substitutes it. | observed
that most of the teachers nowadays restricted for using of ICT which are prepared by

somebody or self but they do not give hands on experience. So, | am using ICT besides

self made low cost material for teaching to fill the gap which is not fulfilled by ICT
only.

HOW I AM USING LOW COST /NO COST MATERIAL.: | am preparing and

using Low cost/No cost material in the presence of students and making them to prepare.

They are also using themselves and understanding the concepts on their own also.

Performance of the students in the exams and homework also increased with these materials.




Advantages of Low cost/ No cost material :

1). They are self prepared so they are much interesting.
2). They consume less/no money and time.

3). Creativity of the students is increased.

4). Students can prepare, exhibit them and get direct experience and better understanding

the Maths concepts.
5). It leads to self paced learning also.

Some of the Low cost/ No cost material, | am using in teaching Geometry chapter in

class room transaction:

Material used for these TLM : Colour charts, Colour pens, Geometrical instruments,

Broom sticks, Gum and Graph paper. All are paper cuttings movable and explainable by

Providing hands on experience.

1) PYTHAGORES THEOREM:

5 PYTHAGORES THEOREM
Area of SguarE formed with the Hypeeuse of Right
ongle tziange 1s €gualto Sum of the oaeas of 57uems
formed with other two sldes
A= pErBt

strateqy:
L Comnting No-of- Syundes (unik spures)
| on ngpetenmst & ctier 3 3idy

| -2 obvicusly Pythoqraes Hheoem

| is verfied

»

2). THALES THEOREM:

HTHALES THECOREM) ...
B D e e A ST ‘
. R Sidies Sy Seg e Redio
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8). MID POINT THEOREM :




Above are only for sample, almost all topics of Geometrical concepts are proved with paper
cuttings and pastings.

RECOMMENDATIONS:

1). Low cost and No cost material like paper cuttings as shown above may be used for other
chapters like Fractions, Arithmetic, Mensuration etc.

2). | request the government and Dept. Of Education to conduct workshops and trainings for
teachers to prepare all possible Low cost/No cost TLM to cover all the chapters of Maths
subject.

3). Govt officials should look into forming Maths labs in schools.
4).For better result all teachers can put efforts in preparing Low cost/No cost TLM.

REFERENCES:

1). New education policy-2020 document by MHRD Govt of India.
2). “Low cost/ NO COST Teaching aids” By KHITISHCHATTERJEE.

3). SCERT, TELANGANA Text books from VI TO X CLASSES.

4).EDUSURE e-magazine by SCERT.

5). wesite: swayam.gov.in.




STATE LEVEL MATHEMATIC SEMINAR - 2022

Personal detail:
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Theme : ""Way Forward towards Innovation in Mathematics Teaching"

Sub Theme : "Innovative strategies in teaching mathematics to create students' interest

towards mathematics™.
Title of the Topic : "Using Games for Learning Math Basics™

Objectives :
() To inculcate / to improve higher order thinking skills, math basics through

using games among students.

(i) Instructional games to understand concepts behind math problems finding
creative solutions and accelerating our own learning cooperatively work and
checking each other's mathematics.

Introduction:
"Play is the highest expression of human development in childhood, for it alone is the

free expression of what is in a child's soul.”
-Friedrich Froebel
"Sometimes people forget that play is learning and learning is play.”
-Peter Dixon

All ages like playing games that are entertaining and inspiring. Students can learn
about basic number concepts including the counting sequence, one-to-one
correspondence, and computation techniques through games. Playing fun math games
can motivate kids to investigate number patterns, place value, and other crucial
mathematical ideas. They also give students the chance to develop their mathematical
reasoning and knowledge. Teachers should provide kids plenty of opportunities to play
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games repeatedly, then watch as they discover new patterns, linkages, and tactics.

In math classes in elementary school, games are a crucial teaching technique.

Outcome of Innovation :

A good way to introduce a game to the class is for the teacher to play the game against the
class. After briefly explaining the rules, ask students to make the class’s next move. Teachers
may also want to model their strategy by talking aloud for students to hear his or her thinking.
While playing games, have students record mathematical equations or representations of the
mathematical tasks. This yields data for students and teachers to revisit to examine their
mathematical understanding. Learning math basic concepts thoroughly.

After playing a game, have students reflect on the game by asking them to discuss questions
orally or write about them in a mathematics notebook.

Presentation:

The following games represents the situation when you need to think deductively to solve

the problem. It also improves the logical thinking of students.

Math game 1.

Up and down Game

Purpose behind the development :

The sign of addition/subtraction of two integers is decided on the basis of signs of the
integers many children get confusion on this sign like why the sum of negative positive
integers is positive /negative understanding of this abstract idea through this “Up and Down
Game Toy" help children compasses further learning of mathematics. The sign of
addition/subtraction of two integers is decided on the basis of signs of the integers many
children get confusion on this sign like why sum of two integers is positive/negative
understanding of this abstract idea through this “Up and Down Game Toy" help children

compasses further learning of mathematical and science.

Construction of exhibit:

Learning anything with games will be remembered for a long time.

Now let's learn about the "up and down" game.

I made this game is based on "PATCHISU" that was very famous in ancient times.

In this toy a printed sheet pasted on cardboard, 2 dice, 6 coins taken from a chess board. Two
teams can play this game; each team has one or more players. Each team has three coins.

These 3 coins are kept at the start position.




Material Used :
In this toy 15" X 20"inches cardboard, a printed sheet pasted on a cardboard, 2 dice, 6 coins

taken from a chess board.

Procedure :

Two teams can play this game; each team has one or more players. Each team has three

coins. These 3 coins are kept at the start position.

Two dice, one marked black dots and one marked red dots black represent positive numbers
and red represent negative numbers.

First team "A" throw the dice

3 black dots 5 red dots means+3-5=-2

means one coin moves 2 steps downwards.

Let's play the other team +5-2=3 means move upwards 3 steps. Finally whose 3 coins go to
home point they can win the game

Uses of the Game:

It is very useful for learning integer addition and subtractions.

Illustration:

UP AND DOWN GAME




Math game 2

Multiplication Game

Purpose behind the development :

Learning times tables help children understand other mathematical concepts, percentages and
fractions. Visual representations of times tables (such as counters) can help children to
visualise the role of sequences. Children increase confidence Perhaps most importantly,
learning tables will give confidence in their own skills.

This confidence will help them ultimately in their secondary education.

Construction of exhibit:

In this toy a printed 1 to 81 numbers sheet pasted on cardboard, 2 movable pointers, 40
round blue star tokens,40 round red star tokens.

Procedure:

Two teams can play this game; each team has one or more players . Each team has 40
blue/red star counters. These 40 counters are used for hide the numbers.

* Moving Arrows are two.

If the first player moves A, the second player to moves B

* First both Arrows should be kept at 1.

* A should move an arrow and read 1 table and hide the result number on board with a blue
star counter.Suppose A kep arrow at 3 (1x3=3) hides the number 3 with a blue star counter.
*Next B should move an arrow and read the 3rd table and hide the result number on board

with a red star counter.Suppose B kept the arrow at 8 (3x8=24) hide number 24 with a red

star counter.

Continue the game similarly one by one.

One who gets three star counters in a row gets an extra moving chance.
At last who put maximum star counters on board. He/she wins the game.
Uses of the Game:

It is very useful for learning multiplication tables 1to 9 .

Math game 3

Raise 10 and Reach 100

Purpose behind the development :

Children can learn special sequences or patterns of numbers to
reach 100.
Construction of exhibit:

I made this game based on "logic".




In this toy a printed sheet pasted on cardboard, 2 coins taken from a chessboard. Two teams
can play this game; each team has one or more players . Each team has one coin. These 2
coins are kept at the start position.

Procedure:

Two teams can play this game; each team has one or more players

Yash and Shiva are playing the game. First they both kept the coins at 0. Then they start
playing in the following order. Yash is first and then Shiva, at each turning the player has to
add a number 1 to 10 steps to the number and move the coin. The player who first obtains a
number 100 wins.

Is there a winning strategy for any of the players?

The Winning Strategy is as follows:

Supposing that it is the first player’s turn and the first player has 89 to add to then he loses
whatever number he puts down. In this case the second player wins as the coin is at more
than 89 and less than 100 and it is his turn to add and to exceed 99 obtaining a number 100
first. Thinking in this way the second player has the winning strategy if he adds numbers
chosen by the first player to 10 or its multiples. In the following game we represent the
abstract concept of matrices in a form of a game.

Implications :

The final outcome of the above presentation "Using games in math learning"” is
mainly intended to develop the thought provoking nature, interest towards Mathematics
and understand concepts behind math problems finding creative solutions and
accelerating our own learning creativity and independence.Improves Basic Skills
enhances number and operation sense, encourages strategic thinking,promotes

Mathematical communication and positive attitudes toward Mathematics.

Reference :
NCERT Manual of upper primary maths kit. NCERT Manual of Secondary level maths Kkit.
NCERT Maths laboratory manuals. Toys from trash Arvind Gupta. Math text books 6 to 10.
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SUB THEME :
Innovative strategies in teaching mathematics to create students interest towards
mathematics.

TITLE OF THE TOPIC :
FOUNDATIONAL LITERACY AND NUMERACY (FLN) - CONCRETE-
PICTORIAL-ABSTRACT (CPA) APPROACH

Everyone who works with children should always do what is best for the child (Article 3)
Every child has the right to an education (Article 28) UN Convention on the Rights of the
Child

As we know that in national achievement survey-2021 the minimum learning
competencies among the children were not on expected lines in the state and hence
Tholimettu, a Foundational Literacy and Numeracy (FLN) programme was being
implemented in the state. Under FLN the development of basic understanding and
competencies related to numeracy and other concepts related to it should be done in such
a way that a child relates its outside school experience with the classroom learning to
understand in a better way.

Problems in teaching mathematics at Primary level FLN

From the field survey and observations it was found that teachers had been facing
problems related to construction of teaching materials, related to selection of teaching,
materials, Problems related to use of teaching materials and methods and Problems
related to use of lesson plans and class room instruction during the course of teaching
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mathematics at Primary level FLN. More interestingly, it is found that necessary teaching
materials are not available and teachers are not using available teaching materials too.
According to teachers, we cannot use teaching materials because of crowded class, large
number of students, multi-grade teaching, inappropriate school environment and pressure
in the sense that the course must be completed in time at any cost. Lack of proper
teaching materials and methods, unavailability of math lab and lack of ICT training for
the teachers, lack of implementation of training skills in real classroom teaching, weak
school administration are burning problems faced by mathematics teachers of primary
level. Next, negative attitude towards mathematics and taking it as a difficult subject is a
major psychological problem for teachers.

| tried to find the best way to help teachers to teach mathematics at primary level. By the
systematic review and study through internet, research journals | found an approach for
the Teaching of Mathematics at Primary Level FLN

What is the CPA approach?

The Concrete-Pictorial-Abstract (CPA) is also referred to as Concrete-Representational-
Abstract (CRA) or Concrete-Semi Concrete-Abstract (CSA). The idea was developed by
Jerome Bruner in 1960. It is a three-stage learning process where students learn through
physical manipulation of concrete objects, followed by learning through pictorial
representations of the concrete manipulations, and then solving problems using abstract
notation.

In the Concrete stage, the teacher begins instruction by modelling each mathematical
concept with concrete materials (e.g. chips, cubes, base ten blocks, fraction bars etc).

In the Pictorial stage, the teacher transforms the concrete model into a representational
(pictorial) level, which may involve drawing pictures; using circles, dots, bars, a number
line etc.

The Abstract stage uses abstract symbols to model problems. At this stage, the teacher
helps to develop the mathematical concept at a symbolic level, using numbers, notation,
and mathematical symbols to represent the number algorithm.

Learning Process and its corresponding teaching sequence

Bruner Learning Process CPA Teaching Action

Enactive Selection of concrete objects to be
(involves the physical manipulation of | manipulated and Facilitation of the act
objects to explore structure) of manipulating




Iconic Facilitation of making connections of
(use of 1images to represent the | iconic form and mathematical idea
concrete situation enacted in the first
stage)

Symbolic Facilitation of making a connection to
(use of words and symbols to | the abstract mathematical symbol
communicate)

Concrete/Pictorial/Abstract Approach

a) Concrete Phase

- Students are provided or create their own manipulative objects associated with the
concept to be studied

- Teachers give verbal explanations and questions with demonstrations

- Students began tinkering with manipulative object

b) Pictorial Phase

- Students make representations involving geometric drawings, graphs, charts or stake
that could represent a previously used manipulative object

- Students are given a series questions relating to the form of representation of objects
manipulative

c¢) Abstract Phase

- Students find a rule form a concept learned using symbols or abstract mathematical
language

- Students are given the questions exercises to practice their math skills using abstract
symbols in solving problems.

Steps of learning by the Concrete-Pictorial-Abstract approach as follows;

. Teach the math concept using manipulatives (concrete level).

. Allow ample opportunities for students to practice the concept using various
manipulatives.
Make sure students understand the concept at the concrete level before moving on
to the representational level.
Introduce pictures to represent objects (representational level). Model the concept.

. Provide plenty of time for students to practice the concept using drawn or virtual
images.

. Check student understanding. Do not move to the abstract if students haven’t
mastered the representational level.

. Teach students the math concept using only numbers and symbols (abstract level).
Model the concept.




. Provide plenty of opportunities for students to practice using only numbers and
symbols.
. Check student understanding. If students are struggling, go back to the concrete
and representational levels.
10. Once the concept is mastered at the abstract level, periodically bring back the
concept for students to practice and keep their skills fresh.

Remember that modeling the concept and providing lots of opportunities to
practice is extremely important at all three levels. Also, do not rush through the
levels. Students need time to make connections and build on what they already
know. Give them time to process the information before moving on to the next
level.

Concrete Manipulative Examples:

colored chips

beans

unifix cubes

candy (ex. Skittles)
popsicle sticks
fraction blocks
fraction pizzas / cakes

Representational Examples:

tally marks

dots

circles

pictures of objects

Concrete representation

The children are first introduced to an idea or a skill by acting it
out with real objects. In division, for example, this might be done
by separating apples into groups of red ones and green ones or by
sharing 12 biscuits amongst 6 children. This is a ‘hands on’
approach using real objects and it is the basis for conceptual
understanding. Concrete apparatus such as numicon, double
sided counters, base 10 apparatus and place value counters are
used widely across school.




Pictorial representation

This is used when a child has sufficiently understood the ' . —
hands-on experiences performed and can now relate them to @O Q
representations, such as a diagram or picture of the problem. In
the case of division this could be the action of circling objects. O Q @

b &

Abstract representation 1

The symbolic stage — a student is now capable of representing

problems by using mathematical notation, for example: 12 + 6 = ' e

2. This is clearly the more confusing and mysterious of the three “6 1o 2
and without the ‘hands on’ and pictorial steps can be tricky for

children to understand.

Conclusion

The purpose of learning mathematics by the Concrete-Pictorial-Abstract approach are
students (a) can develop a real understand of the math concepts or skills they learn (b) are
able to use this foundation and add their conceptual understanding to abstract problems
and learning (c) Having deeper understanding of mathematical concept and idea, and
provide an excellent foundational strategy for problem-solving in other areas in the

future.

Concrete, pictorial, abstract (CPA) is a highly effective approach to teaching that
develops a deep and sustainable understanding of math for pupils. Often referred to as the
concrete, representational, abstract framework that was developed by American
psychologist Jerome Bruner. This activity-based approach is about learning by doing. It is
particularly effective for teaching mathematical concepts and skills at primary and lower
secondary levels, but is also effective at higher levels. Although the CPA sequence has
been shown to be primarily effective for teaching early numeracy and has limitless
potential for learners in Mathematics, it is also effective for more complete Mathematical
processes.Learning by the Concrete-Pictorial-Abstract approach gives beneficial to
students with difficulties in mathematics learning because this approach is started by
using the concrete materials, followed by learning through pictorial or representations and
ending with using the abstract notation .

Tholimettu programme implemented by the State education department would greatly
help to improve basic competencies among the students at primary level. It is suggested
that literacy and numeracy teaching and learning should go hand in hand. Both should be
amalgamated for better learning by using mathematical terminology as a part of daily
language
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SUB-THEME : Innovative Strategies In Teaching Mathematics To Create Students Interest
Towards Mathematics.

TITLE OF THE TOPIC : Adopting Innovative teaching strategies like 3-D Animation using
GEOGEBRA (open source software) in Mathematics class room teaching..

OBJECTIVES :

» To enable the teachers relate mathematics with changing times.
» To encourage teachers come out with innovative ideas in Mathematics meet the
aspirations and challenges of Developing India.

DESIGN OF THE INNOVATION :

In this session, | would like to elaborate — Adopting Innovative methods of teaching
mathematics in classroom environment. Innovate means to make changes or do something a
new way. Actually Innovative teaching is the process of proactively introducing new teaching
strategies and methods into the classroom.

Increased access to technology for mathematics allows for a more customized
learning experience. A great example of how technology empowers learners is the
phenomenon of Khan Academy.

Technology, which provides additional opportunities for learners (teachers and students) and
it guides decisions on how resources are to be used to meet mathematical objectives.

In the class room environment, | implemented the Technology which plays a vital role in
child’s learning process. It helps student-skills such as problem solving,logicalreasoning and
cognitive skills to develop a growth mind set to understand mathematics in easy way. It also
maximize access to information and turning students into innovators.

In this scenario | chosennew teaching strategy like 3-D Animation using GEOGEBRA Tool,
that can create hands on models and animated pictures.Using this tool Teachers can improve
their academic outcomes,and students can improve their critical thinking ,mathematical
abilities to solve their real time challenges.
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DESCRIPTION OF THE INNOVATION :

This GEOGEBRA is a computerbased program to support teaching and learning
mathematics- especiallyGeometry, Algebra,Statistics and Graphing . This is a dynamic
mathematics software for all levels of teaching that brings together all these digital resources.
These digital resources can be easily shared through our collaboration using Geogebra
platform where it is an open source software, easy to use interface. It also helps to visualize
abstract geometric objects quickly, accurately and efficiently.

For this | selected 3-D animation tool to prepare 3-D models for introducing basic
concepts in Geometry, Trigonometry for preparing different shapes and easy to explain the
variations in 2-D, 3-D models, how the angles differentiated.

Velume (V) = pi*r=*h

volume v= 78.08

| prepared more than (20) 3-D models for 6™ to 10" class students especially for students who
are not able to understand the basic concepts in Trigonometry in 10" class, Mensuration in 9"

class, graphical representation, 2-D,3-D representations for circles, square, rectangles, cube
etc...




OUTCOMES OF THE INNOVATION :

Increased access to technology for mathematics allows for a more customized
learning experience. A great example of how technology empowers learners is the
phenomenon of Khan Academy.

I hope this 3-D animation tool provides teachers with more knowledge in basic
concepts,to support students.

Students involves in active participation in learning maths, make maths with fun and
teacher-student interaction will be increased in class-room environment.

Teachers who become experts can advance their skills. By using this tool students are
able to enhance their learning and cognitive skills, which helps them to improve their
academic performance.

IMPLICATIONS :

The use of this innovation leads to co-operation among students within and beyond
the school, and more interactive relationship between students and teachers.

It makes easier to find related information quickly and accurately.
REFERENCES:
> Telangana State SCERT 6™ to 10" TextBooks.

» My class room Practices.
> Some more websites from internet like www.teachthought.com,
www.waldenu.com
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PRESENTATION
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Sub Theme

Innovative strategies in teaching mathematics to create students interest
towards mathematics

Title of the Paper

Student friendly mathematics class room

Introduction: Mathematics, being an important subject and occupying a central position since
the ancient period till date, has not been of interest to many students. The reason is mainly
because there is aspiration but it is hard to achieve. Being highly abstract, it is concerned with
ideas, which are interrelated, and with the manipulation of symbols. Teaching of mathematics is
not only concerned with the computational know-how of the subject but is also concerned with
the selection of the mathematical content and communication leading to its understanding and
application. So while teaching mathematics one should use the teaching methods, strategies and
pedagogic resources that are much more fruitful in gaining adequate responses from the students.
Teaching and learning mathematics involves complexities which can be overcome if certain rules
are followed. The nature and quality of instructional material, the presentation of content, the

pedagogic skills of the teacher, the learning environment, the motivation of the students are all
important and must be kept in view in any effort to ensure quality in teaching-learning of
mathematics. Mathematics has a key role to play in many different fields: innovations in

medicine, digital encryption, communication technology, modeling real life phenomena,
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predicting disasters, organisation of enterprises, business and transport to name a few. As
Mathematics is one of the pillars of Basic Sciences, one of the solutions is to remove the
mathematics phobia that has been cribbing into the minds of the students. In this paper, we focus
on the problems, objectives, needs and on the innovative methods of teaching and attracting
students to this subject.

Objectives: To help students to learn how to recognize and solve problems, comprehend new
phenomena, construct mental models of those phenomena and given a new situation, set goals
and regulate their own learning methods.

The following are some of the innovative methods that we can adopt in class room.

A) Promote asking questions - Using some questions in every topic we teach.

1) Why

Eg: Why 2 is irrational?

2) What if not...?
Eg: What if not two numbers are equal?"
3) Under what conditions.

Eg: Under what condition ax + by + ¢ =0 is a Linear equation?
4) Is it possible...?

Eg: Is it possible that two rectangles are always similar?
5) What's the largest/smallest..
Eg: Which is largest 4/5 or 5/4?

6) What are the properties of...?
Eg: What are the properties of two similar triangles?

7) How did you know...?

Eg How do you know that The sum of two even numbers is again even?

8) What other...?

Eg: What other examples you can cite on that concept.

Out Comes: Students can experience mathematics as a process of finding and connecting ideas

so that justifying ideas and problem solving become more important than the actual solutions;
The teacher spends time in planning and thinking of how students might address the problem
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under investigation and The teacher leads students to know that the thinking and problem-
solving skills they develop can serve them in all aspects of their lives.

B) E-D-I-P-T for Innovative mathematics class room

The five stages of EDIPT are:

Empathise Develop empathy, and find out the needs for the solutions.
Define-Define issues and the potential of addressing them.

Ideate-Think and generate new, creative ideas.

Prototype-Make a draft or sample of the solutions to explore the ideas further.
Test-Test the solutions, evaluate and gather feedback.

C) Encouraging open end questions
Egl: Pick a number which you feel is not fit among the 4 numbers and give reason.

Reason

Eg2: guess the position of 5/3 on the number line.

1 2

Eg3: What method you follow while calculating 1) 24+59 2) 567-64 3) 56 X 45
Eg4: Relational thinking concepts like

1) + =230 2) 7433 + =7439 + 6994

Eg5: As close as it get type of questions like
What is the closest natural number to 10/9 + 7/4

Eg6: Relating math with real life example will create interest towards the subject and then
students can think of their own and try to give as many examples as they can give.
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. While teaching Quadratic equations we can give example of Motion of Rocket.

. While teaching symmetry we can give example of Charminar.

. While teaching Mode we can give example of foot wear shop.
Always encourage the students to think in innovative way and let them generalize the
topic to their day to day life.

Are we really ever going to use this in real life?” is a common phrase heard in many math
classrooms. To help students understand the benefits and wonder of math, relate what they’re
learning to the real world! Have students research different career paths that use the concepts
they’re learning, or invite members of the community to speak about how they use math in their
jobs. Call some engineers to the class and let the students interact with them. Let them teach
some daily life situations where math is useful to them. Who knows where in life it could lead
our students?

D) Play way method of teaching

This is one of the best method of learning not only mathematics but also almost all subjects. In
this method the students actually don’t know that they are learning. He will be involved in game
mood but he learns.

For example, if we ask a first grader or a second grader what is one billion plus 2 billions?

Can we expect the answer? He finds it difficult. But if we teach them in a play way manner like
What is one apple plus one apple?

What is 2 bananas plus 3 bananas?

They can answer above questions easily. Now ask them what is one billion plus one billion they

will say two billion this is the magic of play way method of teaching.

Now you can even ask then what is one third plus one third they will answer. Here we created a
mathematical language which is important.

Conclusion: The above mentioned are the implications and teaching strategies are applied by me in
my teaching practice. | strongly believe that no student is dull. It’s all depending on the teacher and
his innovative teaching ability. If a student cannot learn or cannot enjoy the mathematics class then it
is also a failure of the teacher. An effective teacher is who always learn, passionate towards

experimentation and keen on student development.
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THEME :
WAY FORWARD TOWARDS INNOVATION IN MATHEMATICS TEACHING
SUBTHEME :

INNOVATIVE STRATEGIES IN TEACHING MATHEMATICS TO CREATE
STUDENTS INTEREST TOWARDS MATHEMATICS.

TITLE OF THE TOPIC :
JOYFUL LEARNING BY MATHS GAMES USING INNOVATIVE IDEAS.
INTRODUCTION :

Introducing interesting graph games to avoid difficulties to identify coordinates,
quadrants on graphs and to drawvarious types of graphs.

Introducing a different way to do calculations of additions ,subtractions very speed and to
identify decimals on number line easily.

Identifying square root numbers on number line easily using handmade antique work.

OBJECTIVE :

e Students can draw various types of graphs easily by playing graph games .

e Students can do speed calculations of addition , subtraction and they can identify
decimals on number line easily .

¢ Identification of square root numbers on number line easily.
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PRESENTATION ( Design & Description of the Innovation) :

Students have been facing difficulties to identify the coordinates on the graph , quadrants of the
graph and to draw various graphs also.

Toavoid such typeof hurdles ,I introduced and designed two types of interesting graph games.
Required material :

We required a graph Flexi / graph floor , graph papers ,stiff charts ,
lamination covers, colour ribbons, coins, woollen thread.

| have taken a 10 x10 size graph flexi to explain 9"and 10" maths
chapters related to graph (If graph Flexi is not available then we can
use checks tiles floor in the classroom as a graph).

I sticked a transparent cello tape on x-axis and y- axis to write
different scale values using marker and also we can remove and
rewrite the values on it according to graph.

Every student can take a graph paper and stick it to stiff chart and cover by a transparent sheet to
write, remove and rewrite the values according to graph on that transparent sheet by using
sketches . Now it is ready to use like a graph slate. And we can draw co-ordinate plane and Plot
the points on it.

Some of the students of the class play on the graph floor , while remaining students observe them
and practice on their graph slates simultaneously.

POINTS CHAARPATTHA:

In this game four students will be there , each of them stands on the four different quadrants on
the graph with having one coin each. And one more student stands on the origin and moves on
the X-axis and Y-axis.

This middle one asks others to put their coins on a particular point which ever given by him, and
he tries to stop them to put their coins on that given point . But that four students have to reach
that particular point and put their coins on it by escaping from middle one. If middle one catches
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any student from that four members , then the new one acts like middle
one and another four members play the game continuous like that.

By this process everyone knows identification of points and they identify
the quadrant of given point easily .And remaining students of the class also
practice the plotting points on their graph slates.

Ex : identify the point (5, 3) and it’s quadrant?

¢ TAKKAR MAAR-PLOTA
- POINT :

I haveintroducedone moreinteresting graph game called Takkar
Maar plot a point. In this game , two students stand at origin .
One of them moves on the X-axisand indicates abscissaof given
coordinate and other moves on the y-axis to indicate ordinate of
given coordinates on the graph floor. Then they turns 90 degrees
and moves on the straight lines to TAKKAR(meet) at a point
.That point is our required point. Like this we can plot so many
points on graph floor and draw various types of graphs by joining the points on the graph.

Ex : Toplotapoint (-3,5) .

One student starts from origin and he jumps 3 times on the X axis towards left side of the

origin to reach the point - 3 and another one also starts from origin and he moves on the Y
axis towards front side of the origin by jumping five times to reach the point 5 . Then they
turns 90 ° and move to Takkar( Intersects ) at a point in a quadrant, that is our required point.

By playing this game students identify the co-ordinates and quadrants very easily.

Example : Find the solutionof these linear pair of equations by using graph

I
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This time we divide the students into two groups. From first group each student walks on the
graph Flexi / graph floor and put a coin at the given points on the graph . Similarly from
second group each student walks on the graph and put a coin at the givenpoints. After
plotting the points, first group students join their points with a colour ribbon and second
group students join their points with another Colour Ribbon . Then we get two lines and also
we can find that the lines intersect with each other at a point . That point is required solution.
By this way of practicing the graph , students will enjoy the graph problems and remembers
for along time . It is easy to understand the below average students also.

I found that , teaching the graph by this playing method, I got 99% positive results from the
students . Below average students also shows interest to participate in this type of games and
they will be free from maths phobia and they get interest to study Mathematics.

Number line :

Students can learn addition, subtraction and multiplication very easily by using number line
Flexi . We can cover so many problems from 6th to 10" class by simple understanding.

Herefor

Positive numbers - move Right hand side,
Negative numbers - move Left hand side,
Addition - move front ( forward) side,
Subtraction - move back ( backward) side.

We can observe the below examples
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Ex:-3+5=+2

First the student turns left hand side of “ 0 *“ jumps on -3 , then turns right hand side and
goes to 5 steps forward then he can reach + 2.

3-(5)=-2

The student turns right side of the zero then jumps on 3 and then goes to five
steps back without turning then he can reach- 2.

-3 +S5S=+2

—3+5=12

O . g =] | S S

_3_(_5):+2 '-9-a~7-s—5-4-3-2-101'23456789
The student turns left side of the zero then =,
jumps on -3 and without turning(stays left -3-(-8>= +2

-8-(-S)=+2

side face) he goes back to 5 steps , then he RIS O W S W N e e
-9-8-7-6-5-4-3=2=1 34567809

canreach “+2 *“.

3-(5) =-2

T = o = I ) e e [ ) ) e
9-8=7/-6-5-4-3-2-101 23456789

The student turn left side of the zero then he jumps on -3 and turns right side then
goes back to 5 steps then he can reach “-8*

IDENTIFICATION OF DECIMALS ON NUMBER LINE :

4 o ] n_
We can identify decimal numbers on number line very easily =

using this number line charts or flexi .By dividing each unit into ;

10 equal partitions ,we can take separate charts and draw a line
and divide into 10 equal partitions and show decimal numbers on
it.

— e ———

Show 8.359 on number line.
SQUARE ROOT SPIRAL :

Students can identify V2 , V3, ¥4, 5, V6, 7...etc on the number line easily by preparing this
teaching learning material . That is a woollen thread knitted square root spiral on the cloth with
handmade antique work to attract students to observe and learn the concept interestingly.
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OUTCOMES & IMPLICATIONS:

All of the students in the class involved in graph games activities and gain the knowledge
about graph easily.

Real time practical knowledge helps to remember forever .

Students drawn various graphs easily on the graph Floor by playing graph games .
Students done speed calculations of addition, subtraction and multiplication very easily
using number line .And known about identification of decimals on the number line.
Students identify easily the square root numbers on the number line by using attractive
teaching learning material . i.e. woollenknitted square root spiral on the cloth .

students are happy to learn new things by playing various games related to mathematics
subject .

I have experienced that most of the students understand easily , and | got good result from
students using above teaching methods

REFERENCES :
SCERT TELANGANA MATHEMATICS SEMINARS.
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) SUB THEME:

Innovative strategies in teaching mathematics to create students interest towards mathematics.

TITLE OF THE TOPIC:

Innovative strategies in teaching mathematics.

I11) OBJECTIVES

The activities are pave way for the students to observe, brainstorm, think,
question, explore and finally discover the concepts involved.
Building the Mathematical concept among the students.
By doing group activities, students develop leadership capabilities.
Encourage the student to apply the Mathematical concepts in real life
situations.
To reduce dropouts and irregular students.
To motivate the students to choose Maths as career.

IV) INTRODUCTION

COVID-19 has effected the whole world. Many of the people suffered with adverse effect
of this Pandemic Period. Lots of people lost their beloved, and some of them are losttheir
health and wealth.Due to COVID-19, many of them became unemployed, some of them
were starved, some of them became orphans and alone. It effected the physical and mental
health.
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DESCRIPTION OF THE PRESENTATION

Our school studies can be divided into three stages.

1) Before COVID-19
2) During COVID-19
3) After COVID-19

Now we are in 3rd stage that is after COVID-19. Students are changed in various
aspects such as retention and attention towards the study and towards the school.It is become
very difficult to make the student to sit and concentrate on the study, they are not able to
understand what the teachers are teaching. Even it is become more difficult to maths teacher to
make the student to do the problems.

To overcome this, we need to change our teaching strategies, which are used before
COVID-19 and during COVID-19. We have to make the students to involve in the maths. we
have to use playway method to overcome this.

Here |1 am presenting some activities which are used in my school.
ACTIVITY:1

| took some chairs and wrote place values on them. | distributed 1 to 9 digits to student and
ask to sit on the chairs, after occupying the chair, other student has to give place value to them
and they have to tell the number.

ACTIVITY:2

In this activity, a student with a digit 1 to 9 will sit in one chair with place

value on it then he will move to the other chair with another place value,
remaining student has to give the value of him.Students will understand how
the value of digit changes from one chair to another chair?

ACTIVITY:3

Tables by cutting the lady finger or beans. Student able to learn the tables when their mother
cutting the vegetables like lady finger or beans. By placing beans or lady fingers count 1 to10,

— e —

we can learn tables.




| gave advice to parents in PTM to make the students learn table in home, even though parents
are illiterates but they have knowledge of numbers and tables.

ACTIVITY:4

Fractions with student’s names, Students have to write fractions VVowels to consonant letters
present in their names.

Vowels ratio in English alphabets is 5/26.
In BALA CHANDAR Vowels ratio is 4/11.
In MATHEMATICS Vowels ratio is 4/11.
ACTIVITY:5

With iron spokes and rubber tubes we can demonstrate different triangle such as
Equilateral, isosceles, scalene, acute, right angled and obtuse angled Triangle.




ACTIVITY:6

Using form sheets to explain mathematics concepts such as unlike fractions additions and
areas of different shapes.

CODUCTING MATHEMATICS DAY IN SCHOOL

Every year 22 December we are celebrating National Mathematics day too
by displaying all mathematical instruments.

) CONCLUSION AND IMPLICATIONS

By adopting the new approach strategies in teaching-learning processes, the studentwill be
attracted toward learning process. These approaches give make it hands-on, Usevisuals and
images. Find opportunities to differentiate learning. Ask students to explain theirideas. ...

Incorporate storytelling to make connections to real-world scenarios. Show and tell
newconcepts. Let your students regularly know how they're doing. The use of the e-
learningmethod has a positive influence on motivation, autonomy, participation,
mathematicalconcepts, results and grades. These strategies help students to learn much better
thanbefore.

REFERENCES
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Theme: “Way forward towards Innovation in Mathematics teaching”

Sub-Theme: Innovative strategies in teaching Mathematics to create students interest
towards mathematics.

Title of the topic : To study the impact of the Innovative strategy of “Interactive
Simulations” in teaching mathematics to middle school students, on their academic
achievement.

Objectives of the study :

1. To develop an innovative strategy module for teaching Mathematics to middle school
students.

2. To study the impact of interactive simulations in the teaching of mathematics on the
academic achievement of middle school students.

Hypothesis of the study:
> There is a significant difference between the pre-test and post-test scores of the
experimental group for academic achievement before and after the Intervention.
Introduction:

Mathematics is not just a series of rote exercises performed in a classroom.
Mathematics is something built into the fabric of reality: a collection of shapes, patterns,
numbers and Mathematics is a living feature of the world we live in. The teacher should not
just directly transact the knowledge to the learners, instead should focus on Cueing or
nudging the children to discover the answers themselves - the role of a teacher being a
facilitator. Emphasis should be on WHY, the reason behind the WHAT- posing open-ended
questions and respecting all their ideas and appreciating them.

In order to sustain the interest of students to learn Mathematics, we need to strategise
our teaching using innovative techniques like flipped classroom, collaborative learning,
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activity-based learning etc. by incorporating technology wherever possible. NEP 2020
emphasised on conceptual understanding rather than rote learning and learning -for-exams.
> I chose to take up the innovative strategy *“ Interactive Simulations” which 1
thought, would be very useful for the present generation students to learn mathematics
with more interest, enthusiasm and appreciation for the subject.

Design of the innovation :

The design adopted for the study is Single group Quasi-experimental design.
Test/Intervention/Retest design was employed to see whether teaching Mathematics using
Interactive Simulations helped in boosting the academic achievement of middle school
students.

This design aims to establish a cause and effect relationship between independent and
dependent variables.

Independent Variable -Interactive Simulations

Dependent Variable - Academic achievement

The sample comprised of 20 students from Class 7of St. Ann’s School who were
administered an intervention module of Interactive Simulations. Initially a pre-test was
conducted for them and the question paper followed Bloom’s Taxonomy. Then the
intervention module of Interactive Simulations was administered for 10 days.

Pre-test on
academic
achievement

Intervention
administered
using
interactive
simulations

Post-test on
academic
achievement

Fig 1 :Design of the study
The day-wise intervention topics were as follows :

Day 1 : Concepts of Area and Perimeter

Day 2 : Perimeters of Square and Rectangle

Day 3 : Areas of Square and Rectangle

Day 4 : What are integers ?

Day 5 :What are rational numbers ?

Day 6 :Number line operations on integers

Day 7 : Understanding 3D shapes

Day 8 : Dynamic illustrator- plotting points

Day 9 : Some more problems on areas

Day10 : Math magic problems on these topics

After 3 weeks, a parallel form of pre-testwasadministered as post-test on the same group of
students to know the impact of this innovation on their academics. The quantitative change
in their test scores was determined.




Description of the innovation:

» Interactive Simulations (Sims) are excellent tools to help support student learning.
They are created to visualize math ideas. It makes students to easily understand the
concepts and learn with interest.

They are easy to access. Sims may facilitate the use of multiple representations,
support students’ efforts to construct their own knowledge, focus student attention on
conceptual ideas, and allow immediate feedback. Though Sims offer great potential to
benefit mathematics classrooms, it is how the teacher integrates this tool that will
determine its effectiveness.

These simulations and resources are generally available free. We can either create
them or can use the readily available resources with various websites what they have
already created.

Analysis and Interpretation :

Description | Sample Mean Standard t-value Significance
size deviation level
Pre-set 20 3.25 2.14905 Significant

Post-test 20 5.8 2.54641 5.82 at 0.05 level

From the above table, the mean value obtained for the post-test (5.8) is greater than the mean
value(3.25)obtained for the pre-test. The post-test SD (2.54641) is greater than the pre-test
SD(2.14905). The obtained t-value (df=19) 5.82 is greater than the t table value=2.093.
Therefore the hypothesis of the study is accepted and null hypothesis is rejected. Therefore,

there is a significant difference between the pre-test and post-test scores for academic
achievement before and after administering the intervention.

Qutcome of the innovation :

After the study, it was clear that there was a significant improvement in the test scores
after administering the interactive simulations in teaching mathematics.
Implications :
e The study helps in encouraging mathematics teachers to come out with innovative
ideas to be incorporated in their teaching.
The study showed that students enjoy learning Mathematics with more liking, interest
and readiness by using innovative teaching strategies rather than the traditional
teaching methods.
The learners, for sure, taste the essence and beauty of Mathematics
Children would be surprised to know about how Mathematics is everywhere around
and how it plays a superior role over all other disciplines as Simulations promote the
use of critical and evaluative thinking.
It helps students develop logical reasoning, decision-making, critical thinking and
problem-solving skills, which in turn help them to handle problematic situations in
real life too, and lead a balanced life.
e The study promotes professional development of mathematics teachers.

Scope for further study :
The study can be extended to the students of high school, higher secondary and university
level students.




Efforts should also be put in training the teachers as to how to use these innovative teaching
strategies based on technology.

Conclusion :

As it is clearly evident from the study that teaching mathematics through interactive
simulations enhances the interest of the learners towards Mathematics and keeps them
engaged, it is highly recommended that every mathematics teacher should get updated with
the changing times and make a move forward to develop great learners for a future
Transformed India.

References :Webology
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Title of the Paper:

JOYFUL WAY OF TEACHING MATHEMATICS TO THE PRESENT GENERATION

Abstract and Keywords

ABSTRACT: Paper presentation for the State Seminar on Mathematics Education held on 22"
December 2022 as organized by DEPARTMENT OF MATHEMATICS AND SCIENCE, SCERT-
HYDERABAD, TELANGANA with a Main theme of “Way Forward towards Innovation in
Mathematics Teaching ” and with a sub — theme of “Innovative Strategies in teaching mathematics to
create students interest towards Mathematics”.

Teaching of mathematics is not only concerned with the computational knowledge of

the subject but it also concerned with the mathematical content and communication leading to its
understanding and application.

One of the greatest problems in the present generation of School students is Fear of Mathematics.
It is a challenging subject to LEARN and TEACH. If we can’t built the primary concepts perfectly then
we can’t move ahead in the higher Classes.
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py various organisations 3 out of 4 children have fear iIn Mathematics Subject.
Math plays a vital role in nurturing ones essential abilities. Since maths is every corner of life from Birth
to Death.

In this presentation, I’ve expressed some strategies how to Joyful way Teaching Mathematicsto the
Present Generation during the class. It depends upon the situations, we may modify as per our

situations for the benefit of fruitful results and Moreover we make a holistic life for everyone.

Finally, I will conclude with a quote “Working for Success will make you a Master, but Working for
Internal Satisfaction will make you a legend ” Like 11T Legend Mr. Chukka Ramaiah.

KEYWORDS: Communication, Nurturing, Math Fear and Joy
1.Introduction

Teaching of mathematics is not only concerned with the computational knowledge of the subject but it
also concerned of the mathematical content and communication leading to its understanding and
application.

2. Objective

a) To promote collaborative learning among students.

b) Education is imparted for achieving certain ends and goals.

C) To develop scientific attitude and power of decision making

d) To develop mathematical skills like speed, accuracy, neatness, brevity, estimation etc.

e) To develop heuristic attitude and to discover solutions and proofs with the own independent
efforts.

f) | hear | forget, | see and believe, | do and | understand.

3. Detailed information of the topic

One of the greatest problems in the present generation of School students is Fear of Mathematics. It is a
challenging subject to LEARN and TEACH. If we can’t built the primary concepts perfectly then we
can’t move ahead in the higher Classes.

As per research done by various organisations 3 out of 4 children have fear in Mathematics Subject.
But Math plays a vital role in nurturing ones essential abilities. Since maths is every corner of life from
Birth to Death.

Now an important Question arises in everyone’s mind. That is
v How to resolve this problem?
4 Is there any innovative strategy to solve this problem?

My answer is “YES”, it can be solve by creating an INTEREST on the Subject Teacher as well as

subject with support of Subject Experts along with the Management and Parents.

How to arise interest in the subject among students?.
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When students are involved In the activity based learning or by practical experience teaching of the
content, the problem of inattentiveness in classroom will be solved easily.

4 Interest is considered to be a powerful “DICTATOR”, “INSPIROR” and a “MOTIVATOR”.

By practicing innovation strategy of teaching mathematics in the classroom by gifting them Math
Subject.

AS PER NATIONAL CURRICULUM FRAME WORK 2005 MATHEMATICS IS

The emphasis for learning mathematics is that all students can learn the need to learn mathematics.

Pedagogy and learning environment have to be made favourable for students to develop interest by
going far beyond basic skills and include variety of mathematics loving models by pedagogy which
devotes a greater percentage of instructional time to problem solving and active learning.

Mathematics makes learner systematic, confidential, and self-evaluated, self-esteem, self-reliable etc.

1. Children learn to enjoy Mathematics rather than fear it.

2. Children learn “important” Mathematics which is more than formulas and mechanical
procedures.

3. Children see Mathematics as something to talk about, to communicate through, to discuss among
them, to work together on.

4, Children pose and solve meaningful problems.

5. Children use abstractions to perceive relationships, to see structures, to reason out things, to
argue the truth or falsity of statements.

6. Children understand the basic structure of Mathematics: arithmetic, algebra, geometry and
trigonometry, the basic content areas of school Mathematics, all of which offer a methodology for
abstraction, structuration and generalization.

7. Teachers are expected to engage every child in class with the conviction that everyone can learn
Mathematics.

The teaching strategies that can affect learning process:

Different types of teaching strategies can help the students to understand and retain the information to
develop problem solving skills, to develop critical thinking and to become more engaged in the learning
process.

So here lam sharing some teaching strategies to increase the problem solving and
logical reasoning skills of children. Using a variety of teaching strategies can also help to create more
positivity and supportive learning environment for all students.

A OPEN ENDED PROBLEMS:

Open ended problems help learners to increase problem solving Skills.

For example a closed ended question be like what is sum of 20 plus 50 ?

The related open ended question be like the sum is 70, what could be addends be?

This provide students many opportunities for math discussions and incredibly engaging.

B. TO CREATE OWN PROBLEMS:




or this activity students are asked to create as many as questions relate to the daily life
situations.
For example, in prayer how many rows are there for boys and girls?
Like this question create your own one. So with this students will observe the world around them to
create their own problems.

C. REDUCE ANXIETY THROUGH MATH GAMES:

Anxiousness is a natural feeling. Most of the Children like games by encouraging them to
play math

related game is a great way to reduce anxiety. While playing games students work in teams and
learn

to achieve team goals.

BUILDING DIVERGENT THINKING SKILLS:

Mathematical problems that challenge students to think divergently. For example,
If our room is in the Spherical instead of a cuboidal shape then what happen ?
Justify your Answers?

MATHEMATICAL MODELING METHOD:

Mathematical modeling Method refers to the process of creating a mathematical representation
of a
real world scenario to make a prediction or provide insight.
Few Components of Math Modeling are
1. Defining the problem 2.Making assumptions 3.Defining Variables
4. Getting a solution 5.Analysis and Model Assessment 6.Reporting the
Results

F. STORY TELLING:
Make the problem more real by bringing it into real life with role play. Stories can help to
humanize
Mathematics and to develop conceptual understanding. It also improve math vocabulary and
make
Mathematics more enjoyable and we can engage all the students in this activity.

With this tool students develop their skills and understand the problem that comes in their way.

4. Related Photographs




5. Implications

Concentrate on the following points while teaching
1. Before Starting of the class interact with the students for the joyful environment.

2. Most of the children are very much found of virtual classes. So, in our opinion just allow the
students to keep the virtual classes. So, that they feel happy and all sessions will be very fun and

creative with interactive.

3. If possible during the sessions apply project based learning by dividing the children into different
groups so that they don't feel lonely and they together do the activities assigned to them.

4. Make a time for conversation that means divide the 40 minutes session intotime breaks for
introduction, time for the topic explanation, for the interaction. So, that the students may easily

understand the whole at a flash.

5. Make a good communication with the parents, this may be helpful for us to understand the
students mental and physical status. By friendly atmosphere of teacher and parent relationship, the
students will feel happy and the parents also come to know, What is happening during and after the

classes.

6. Once in a week, plan a class for interactive open session by the teachers with the students and
parents. So that, this maybe helpful to discuss the problems of children and they can share their

thoughts.

Allow the children to express their thoughts and allow them to explore the situations freely.

6. Conclusion
In this presentation, I’ve expressed some strategies how to Joyful way Teaching Mathematics
to the Present Generation during the class. It depends upon the situations, we may modify as per our

situations for the benefit of fruitful results and Moreover we make a holistic life for everyone.

Finally, I will conclude with a quote “Working for Success will make you a Master, but Working for
Internal Satisfaction will make you a legend ” Like 11T Legend Mr. Chukka Ramaiah.

7. References

Internet Resources

Practically situation of teaching my students, Co-teachers and Parents.
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Theme of the Seminar:

Way forward towards Innovation in Mathematics teaching.

Sub Theme of the Seminar;

Innovative strategies in teaching mathematics to create students’ interest towards
mathematics.

Title of the Topic:

Learning mathematics in simple and interesting ways.
Objectives :1) To create interest among students towards learning mathematics.

2) To enable the students to understand mathematics rather than just
techniques.

Design of the innovation:InMany schools mathematics is generally taught as a technique
to solve problems using formulae and some thumb rules. But the beauty of mathematics
and the conceptual clarity are not properly transmitted to the students in the regular
methods.

So, teaching mathematics through following strategies whenever possible will not only
create interest amongstudents towards mathematics but also gives them at least a bit more
conceptual clarity. The strategies that are discussed in this paper are

e 5Songs

e Stories

e Activities
e Analogies

Description of the innovation; Theexamples of the techniques mentioned above broadly
cover the following spectrum of areas. Namely

1) Number system
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2) Algebra
3) Data handling

1) Number system through song and activity.

Generally, children learn counting even before they join formal School. If we teach
them addition, we can make them generate tables on their own bypassing the rote
learning. Encouraging them to write tables by adding the same number each time
gives confidence and interest among slow learners that they can write tables on
their own.

A song is created in our school in this regard to attract children towards
mathematics. The concept of power and coefficient is also introduced to the
students in the song. The link of the song is given below

https://youtu.be/mWIP1MNflag

i )Activity
Chinnachuttaalu(youngerrelatives) andpeddachuttaalu(elder relatives)
to understand H.C.F andL.C.M.

Since the children are introduced to tables and became familiar enough with them the
following activity can be done in classroom in a known to unknown teaching
method.Every number have relatives.Some are younger relatives and some are elder
relatives.For example numbers 4 and 6 both have youngerrelatives (chinnachuttaalu) and
elderrelatives(peddachuttalu) as shown below

H.C.F and

Pedda chuttaalu ( multiples)



https://youtu.be/mWlP1MNfIag

4 comes in the tables of 1 ,2,4 so 1, 2, 4 are factors of 4.And if we multiply 4 we get
multiples they are 4,8,12,16,20,24....Similarly 6 have factors and multiples. Students
are asked to find if any common factors for 4 and 6. when they find 1 and 2 are
common factors, we teach them that highest common factor here is 2. which means
H.C.Fof4and 6 is = 2.

Similarly, students find common multiples are 12,24,36...and the least among them is
12. We teach them that least common multiple or L.C.M of 4 and 6 is = 12.

2) Algebra through analogies
In Algebra variable and equation can be introduced through an example given below.

students are asked to find the money in the dabba (piggy Bank). But the
little girl does not tell the amount in that box directly and gives the
following clue.

If I add two more rupees into the dabba (piggybank) then the total

+ =
amount in it will be 3 rupees. Which means . 2=3

Students using their common Sense can answer that the money already

in the dabba(box) is equal to 10r B =1 Then students are asked to
put any letter like x in the place of the box then it becomesx+ 2 =
3.This is an equation (can be confirmed by the equal symbol) and
x=1 isasolution. And the letter used xis called variable.

; | /|
il) balancing an
equation with
simple balance

Picture B

AN VAN

Picture A

In picture A the equation is balanced as there is equal weight in both the pans.If we
remove 2 from left pan then as the right pan becomes heavieir the balance losses as
shown inin picture B .to counter this we need to subtract equal weight from the right
pan as well then it is balanced again as shown in picture C. The students will get the
clarity on taking the numbers to the other side of the equation and the logic behind
addition becomimg subtration ,multiplication becoming division and vice versa.
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iii)Multiplication of binomial terms through shake hands..
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i
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3) Data handling through story: the concept of average can be taught in a story.Three
lovely brothers in a village, who respect their mother so much, go to earn money in the

morning and when they return in the evening all there will give their money to their mother
who pools the money in a box and distributes equally among them.An example is shown in

the picture here.
Big brother’s income = 7rupees

Younger brother’s income = 6
rupees

Youngest brother’s income = 2
rupees

Total money their mother will get
= 15 rupees. If equally distributed
each will get

5 rupees = Average income of
them.

Outcome:The following table shows the increase in percentage of students who can
understand tables, factors, multiples and HCF and LCM on their own from June (pre-test)

to September (post-test) in our school.




Time line

Total
number of
students

Number of
students
who
understand
tables

Percentage
of students
who
achieved

Number
of
students
who can
find HCF
and LCM

percentage

June

13

20%

0

September

60

92%

40

Implications:
With the changing times and the entry of electronic devices like smart phones mathematics

teaching methods are also to be fine-tuned. To create interest towards mathematics among the
students more appealing strategies like songs, stories and activities are useful in achieving the
desired learning outcomes which can move up the learning curve in teaching learning

process.
References: 1)Image source www.google.com

2) Music for the song from the movie warrior.

3) 8" class maths text book BSE (erstwhile) A.P.
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Sub theme :
Innovative strategies in teaching Mathematics to create students interest

towards mathematics

Title of the topic:

Card Game As Reinforcement Tool
INTRODUCTION

A general talk among the teachers and the parents is that the primary school students
are unable to perform the four fundamental mathematical operations speedily and
accurately. Most of the National surveys and State surveys also observed the similar
phenomena. Every teacher tries to explain the mathematical concepts in a detailed
manner with a good number of examples. After his/her teaching, practice in the form of
sums takes place, in a routine manner. If the teacher adopts mathematical games or play
way techniques in the classroom, practice of the students becomes more interesting.

Math games are an effective instructional strategy for reviewing math skills.
Unlike drills, games allow opportunities for repeated practice in a non-threatening
manner. It is more informal because it is perceived as a fun activity plus it gives students
another chance to review important math skills.

Working with peers helps improve interpersonal skills (communicating, being a
team player, problem-solving, etc.). Children enjoy playing games. So, this love of play
is to be used to foster a positive attitude about math.

Engaging students with math games based upon play with a deck of cards is
considered in this project. The major advantages of using card games are laws of
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exercise and reinforcement. Repetition of this play with peer group and family members
develops positive attitude towards mathematics as well as satisfying the recreational
aspect.

As soon as the rules of the game are understood, students often require little teacher
input, making games an ideal learning activity at home. It strengthens the school-home
relationship.

The deck of cards considered is MULTIVISION-66. It is developed by our resource
person Dr. PRAKHYA SATYANARAYANA SARMA. We experimented this Game at our
school SRI PRATHIBHA HIGH SCHOOL, NookapallyJagtial and found an excellent
positive change towards mathematics in our children.

MULTIVISION-66
DESIGN OF THE GAME

It is a card game designed for Multiplication and Division to Preparatory and
Middle Phase school students. It gives a practice for framing multiplication statements and
division statements. The division statements are with O remainder and also a non zero
remainder.
This deck consists of 66 cards formed by

» Cards numbered 1 to 10 each thrice i.e. 30 cards.

» Cards numbered 11to100, after excluding prime numbers and their multiples, the
remaining numbers taken each one time
1.e.12,14,15,16,18,20,21,24,.....,98and100,i.e.,36 cards.

Excluded cards are 11, 22, 99; 13,26,39,....; 17,34,

Note: The Inclusion of these cards makes a deck of 120 cards. It makes the game
passive and also inconvenient to handle the deck. So the exclusion takes place.
Further the prime numbers and multiples have less frequency in the process of
game.

A valid set for multiplications i.e multiplication statementis a set of three
cards, ex: (2, 3,6) expressing 2x 3=3x2=6,

I.e. multiplicand x multiplier=product.

The same can be treated as a valid set for division i.e division statement.
6+2 gives 3 as quotient or 6+3 gives 2 as quotient, leaving no remainder.

A valid set for division is a set of four cards, ex: (2, 15, 7, 1)
expressing division statement, dividend = divisor x quotient + remainder.
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The cards 15, 2, 7, and 1 imply 15+2 gives 7 as quotient and remainder
15+ 7 gives quotient 2 and remainder 1.

GAME PROCEDURE:

1.

Placing of numbers on cards, shuffling of deck, distribution of cards, taking and
discarding of cards, playing procedure and display of cards as “show” follow more or
less the usual process of Indian standard card game.

It can be played by two to four members. It would be convenient to play with three.
Let A, B, and C be the players. The deck is mixed well by A. He starts distribution of
cards to B right to him, then to C and himself, each one card at a time in an anti-
clockwise manner. The distribution of cards is continued until

each player gets 9 cards. The immediate 28t card from the
pile of the deck will be kept open. The remaining closed pile
will be kept a side for further play.

. Every player checks the received 9 cards and tries to make

three valid sets.

. A player, who made three valid sets first, displays for

verification. A valid show will become the “show”. Otherwise,
the game continues until any player makes a successful show.

. The other two non-winning players ‘invalid sets total will

be the gain point for the winner of that instant. Ex: A is the winner with three valid
sets, (2, 4, 8);(6, 7, 42); and (9, 9, 81). B makes only one valid set, (5, 3, 15) and the
remaining cards are 8, 4, 64, 7, 10, and 35. C makes two valid sets (2, 14, 28) and (1,
3, 3) and remaining cards are 5, 20, and 40. So, the invalid sets are 2 from B and 1
from C, i.e., 2+1=3are the gain points for the winner at that instant.

. Now it is the turn of B to continue the play, and then C till one of them getsPre

determined gain points say 10. (It may be changed according to the time available.)

. After assessing skills, the game can be continued by distributing 10 cards to each

player and with the condition-each player tries to make two valid multiplication fact
sets each with three cards and one valid division fact set with four cards.

. The scoring of the gain points are based on the number of invalid sets, but not the

numbers on the cards or number of cards, at each instant.
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OTHER USES OF THE DECK:

A. The same deck can be used for the concept of Highest Common Factor(H.C.F)
as follows:

1. Two separate teams A and B will be given each one set. The teacher or a senior
student may ask A to show down all the factor cards (factors) of 18 (say). So A
shows down the cards1,18,2,9,3,and 6.Similarly. B has been asked for 24 for which,
cards 1, 24, 2, 12, 3, 8, 4, and 6 are shown. Now, they are asked to pick the common

cards i.e.,1,2,3,and 6.From these they identify the highest of the common cards i.e.,6
as the H.C.F.

. The experiment can be continued for other teams and selected pair of numbers.
. With three teams the H.C.F of 3numbers can also be arrived at.

B. By using the cards the basic concepts in Set Theory like Union of sets
Intersection of sets, Difference of sets, Symmetric difference, Complement etc., can be
better demonstrated and understood.
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Theme of the Seminar:

Way Forward towards Innovation in Mathematics teaching.

Sub-Theme of the Seminar:
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Title of the Topic:

Adopting cutting-edge applications makes mathematics teaching more engaging.
Objective(s):

To help students develop conceptual understanding and solve problems while studying
mathematics.

To encourages pupils to adopt a positive outlook in order to flourish in their mathematical
aptitude skills.

To promote the use of open source tools and software from the elementary to secondary
levels.

To empower the professional development of mathematics teachers

Introduction:

An intentional use of problem is mathematics. Additionally, one of the major subjects in our lives is
mathematics. Whatever calling or field you choose to work in, its application is widespread. It is
crucial to have a solid understanding of the subject because of this. Even though the basics are
taught in school, we continue to apply math concepts well into adulthood, so it is safe to say that
math has taken on a crucial role in society.

In the pedagogy of teaching-learning process of mathematics, the purpose of this study
is to employ free and open - source mathematics software like GeoGebra, Maxima, Sagemath, Sci-
lab, MATLAB, SpeQ be treated as best mathematical application software whereas R-programming
and SPSS are considered to be the greatest statistics tool software. Even Wolfrom-math package
also enables to empower the elementary level to secondary level mathematical topics of algebras,
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geometraical concepts of 3D, plotting graphs, functions, trigonometry and statistical concepts gives
huge impact to get excel by visualising, undersatndablewith more productive and informative.

Emphasis is made on Geogebra and Wolfrom-alpha package as a teaching tool makes
learning mathematical concepts like Algebra, Trigonometry, Geometry (3D), plotting graphs,
Calculus and statistical concepts of probaliity,frequency distribution, etc., can becomes easier and
more effective. It can also be beneficial in the next level of advancement learning.

The practice of technology in the pedagogical process in teaching mathematics is expanding
at an incredible rate. Education experts now recognise how critical, it is to include technology into
students' mathematics activities. Overall, this perception has received a lot of attention and has been
put into practise everywhere from elementary school to secondary stage in making of best
comprehension of school mathematical subjects all the whole from algebra, analysis, geometry,
trigonometry, statistics, etc. This paper will primarily describe the benefits of Geo-Gebraand
worldfrom — math packages act as a teaching aid for educators in order to enrich the teaching of
mathematics, more specifically to make Geometrical concepts 2D/3D, graphs, solving linear
algebras, etc., to attain problem solving abilities with more fascinating and high efficiency rate.

Design of Innovation:

The quick advancement of technology necessitates constant adjustments in schooling to raise
standards. These expectations have an impact on the field of education; it requires innovation and
creativity on the part of teachers to implement learning by creating a technology-based, student-
centered learning system and meeting student needs. The fact is that students' mathematical learning
outcomes are not ideal, therefore it is possible to use technological advancement to improve
learning outcomes. In this situation, a computer with various web-based, relevant software, or
applications can be used.,

Description of Innovation:

In the following sections, atfirst, we briefly discussed each mention mathematical software
packages viz., maxima, sagemath, Sci-lab, MATLAB, SPeQ mathematics,robocompass, R-
programming, SPSS, etc., and then we further emphasis on the significant role of Geogebra and
Wolfrom-math packages.

Maxima;:

This is a free, open source computer algebra system (CAS) for symbolic computation that runs on
multiple operating systems (Windows, Mac, and Linux) and covers a wide range of mathematical
and graphical capabilities. These include polynomials, calculus methods, matrix equations,
differential equations, number theory, combinatorics, hypergeometric functions, tensors,
gravitational physics, PDEs, nonlinear systems, and 2-D/3-D plotting and animation. There is plenty
of help to get up the learning curve with a large and responsive user community, and with an active
developer base, Maxima and its ecosystem continue to gain capability (check out the web interface
for Maxima by Omega-Math/Vroom-Labs). As a result, students, programmers, engineers,
scientists, and mathematicians now have access to a powerful and versatile mathematical computing
package.




Sagemath:

It is a computer algebra system (CAS) with features encompassing many areas of mathematics, such
as algebra, combinatorics, graph theory, numerical analysis, number theory, calculus, and statistics.
SageMath was formerly known as Sage or SAGE, "System for Algebra and Geometry
Experimentation.” This is simple to use and extremely effective.

Sci-lab:

This is essentially a numerically oriented high-level programming language. Matrixes are the
primary data type in the language's interpreted programming environment. It will be essential for
students upto secondary level can have its exposure at suitable situations and highly recommended
at higher education.

It’s an open-source data analysis and computation programme. It is also a viable alternative to
MATLAB, which is not open-source. Users can use it to execute numerical computing operations
across apps and test methods. A wide range of capabilities are available, including data
visualisation, profiling, algorithm development, debugging, animation, and more.

MATLAB:

Compared to other approaches or languages, it has a number of benefits: The matrix is its
fundamental data component. A simple number is seen as a one-row, one-column matrix. The
MATLAB environment has a number of built-in mathematical operations that operate on arrays or
matrices. Vast applications are there though is not a open source but higly appreciate with benefits
such as, ones algorithms are simple to implement and test. It is simple to create the computational
codes,Simple to debug, make extensive use of a database of integrated algorithms, easily generate
simulation videos from still photos processed in this manner, Calculation with symbols is simple to
do, analyze and visualise data in great detail and enable to create applications with a graphical user
interface.

SPeQ mathematics:

A compact, comprehensive mathematics programme with an easy-to-use interface is called SpeQ. A
spreadsheet is used to record all calculations. You are free to add, update, and carry out calculations
there. All typical functions, constants, and units are supported by SpeQ. Additionally, you can
create unique variables, functions, and graphs using your own functions.

The alternate of it, Desktop calculator Qalculate! is multifunctional and cross-platform. Although it
IS easy to use, it has the variety and capability typically only seen in more complex math
applications. It also includes practical tools for daily needs like percent computation and currency
conversion. Which is very much fruitful for Elementary grade students in studying the concepts of
profit and loss concepts.

RoboCompass:

By using this tool to learn the most challenging geometry and trigonometry concepts, students from
elementary school through secondary school demonstrate a great deal of interest and active
participation. They learn by visualising, engaging in hands-on learning, achieving, and exploring
through the best practise, and they excel in the most challenging mathematics topics.




R-programming and SPSS:

The most widely used computer language for statistical analysis and modelling is R. R has benefits
and drawbacks, just as other programming languages.We can do a variety of machine learning
operations with R, including classification and regression.R is primarily used to create statistical
tools and is more popular than other programming languages in this regard.

The most popular statistical analysis programme is SPSS (Statistical Package for the Social
Sciences). Market researchers, health researchers, survey firms, the government, academics
studying education. Moreover, It enables the students to wise study of statistical concepts from the
use of quantitative techniques in drawing conclusions.These two are the best practice software for
the statistical concepts that enables the high recommendation.

GeoGebra:

A computer mathematical software called Geogebra helps teachers and students of mathematics,
particularly those studying geometry, algebra, and statistics.

It is a computer mathematical application software that is used as a learning medium in schools.
Geogebra software allows you to visualise and manipulate abstract Geometric objects quickly,
accurately, and efficiently.

GeoGebra is interactive mathematics software that unifies geometry, algebra, spreadsheets,
graphing, statistics, and calculus in a single, user-friendly application. It is designed for usage at all
educational levels. Millions of users from virtually every nation make up the fast growing
GeoGebra community. As the world's top supplier of dynamic mathematics software, GeoGebra
now supports STEM (science, technology, engineering, and math) education as well as new
approaches to teaching and learning across the globe.

GeoGebra is a revolutionary tool in mathematics that enables visualisation and manipulation for
students. a programme that is open source and has a thriving developer community. Accessible to
all high school students can be explore and achieved best practice and results using any source
medium of technology like cellular phones, tablets or by any desktop computer, laptops.

Wolfromalpha - Math packages:

The upper primary to secondary grades, particularly those studying arithmetic concepts, elementary
concepts, geometry, algebra, calculus, and statistics, benefit from a mathematical package known as
Wolfrom-alpha computerised well educated software.

Evenit comes to arithmetic, Wolfram-alpha has extensive knowledge and strong computational
capabilities. Wolfram-Alpha is capable of solving any problem, whether it involves math, algebra,
calculus, differential equations, analysis or anything in between. Find information on mathematical
issues and topics, solve specific math problems, or get assistance with your math assignments.

As an example, for the elementary class students to the secondary grade student may encounter an
error while understanding or solving a problem, they may be able to resolve it. Instead of simply
sitting idle and wait for someone else to solve the problem, students may be able to contribute to the
solution by themselves. Nowadays, we encourage students to be "active learners," “discovery-based




learners,” and so on. A student discovering a bug, realising it is a bug, and attempting to fix it is
very much in the spirit of these schools of thought.

Once students will have a visionary exposure to higher education or a similar scale environment in
the teaching-learning process, they will be able to know, learn, achieve, and explore to the best of
their abilities in gaining advanced level mathematics aptitude skills.

Conclusions:

Concerning the issues and difficulties in teaching mathematics, it is possible to make things easier
by allowing various computer mathematical software or mathematical applications to be used to aid
in the learning of mathematics. The most important aspect is that teachers have enough knowledge
and skills to use the software. They can choose enough software to support their instruction.

Outcomes:
1. Enhances students' interest in effective learning.
2. Adopts modern teaching tools to make it easier and more efficient.

3. Demonstrate an interest in problem mathematics problem-solving as well as skill
development.

4. Improves understanding level of all students by acquiring new technology.

5. Confusion is resolved when they operate new technology.
Implications:
1. An online educational teaching aids helps children visualise subject concepts.
2. The concept's retention improves.
3. Use of mathematical knowledge to improve knowledge in other optional subjects.
References:

e SCERT/NCERT websites
e Www.geogebra.org
e wWww.robocompass.org
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Title of the topic:Easy way to practice four mathematical operations at primary level.

Introduction: Mathematics is the science that takes human intelligence to the highest level
and is not a superpower. An educated or an illiterate cannot go through a single day of his life
without using mathematics. Any profession useful for human life involves the use of
mathematical knowledge.

Through learning mathematics, children should be able to develop confidence, creativity,
solve problems, express mathematical concepts, use mathematical concepts and symbols on
their own. It is more important for elementary level children to have mathematical attitudes
rather than acquiring skills and concepts in solving mathematical problems. Mathematical
games, puzzles, and stories are useful for acquiring these attitudes.

School is a place where children learn mathematics systematically. Here, children are
presented with mathematical concepts through tangible objects, contextual scenes, and
activities. Tangible objects are framed by contextual scenes actions useful for achieving for
problems.

Mathematical learning develops children's confidence, creativity, problem solving,
expressing mathematical concepts, using mathematical concepts and symbols on their own.
can do Mathematical attitudes are more important than acquiring skills and concepts for
elementary-level children to solve mathematical problems. Mathematical games, puzzles and
stories are useful for getting these attitudes

Objectives:

1. To do the all four mathematical operations with ease with beeds below 100.
2. To Count, compare and arrange the numbers with dice.
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3. To enhance students intrest in mathematics.
Presentation:
Activity 1:-

We develop number sense by practicing with agarland of 100 beads of -
different colors.

With this garland we can do addition, subtraction, multiplication and
division in an easy way.

e Addition: For example:- 25+38="?
25+10+10+10+8
First we find the 25th bead and add +10+10+10+8 beads, we will get 63.

e Subtraction:-
For example:- 62-27=?

62-10-10-7
Find the 62nd bead and subtracting it backwards for -10-10-7 gives 35.

e Multiplication:-
For example:- 5*3=?

If the periodic addition goes on adding 3+3+3+3+3
15 is answer.

e Division:-
For example:- 49/7=?

Finding the 49th bead and doing -7-7-7-7-7-7-7

¢ As we go, we will be left with no beads on the other side stating the
reminder to be zero and the quotient to be 7.

. Thus in primary classes the fourarithmatical operations can easily
* be taught.

Activity  2:-“Paramapada  Sopana” map game with  dice




Counting dots on dice while playing can develop number sense, addition and subtraction.

Adding and subtracting concepts such as counting steps up a ladder and counting steps down
when a snake swallows can help elementary students gain a better understanding of addition
and subtraction concepts.

Using two are more dice to learn addition through adding total dots of the dice.

Playing with dice we can say big number, small number, ascending descending order in an
easy to understand.

Making numbers with digits can also be practiced using all the dice with as many digits as we
want by changing the position of the dice.

For example:- write as many three digit number as possible from given three digit number
and write bigger, smaller, ascending and descending order.

By counting numbers with place value we will find these

654>645>564>546>465>456

Bigger is 654 and smaller is 456

Using the dice of Telugu letters we can also be identified
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letters and made words.

Week dice also be used for identification of the day.

Outcomes of the innovation:

Students learn happily and easily understand the four processes.
Students can use variety of strategies in solving problems.

Enhance the students’ intrest in mathematics.

Implications:

Teachers should be patient.

Most Primary school teachers teach all subjects with multi class teaching.
Lack of time to develop mathematical skills.

Hard to do ifthere are many students in the class to practice.

References:

1. Telangana state primary text books.
2. My classroom practices.
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