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In 2014, the Government of Karnataka made 

a commitment to bring in an activity-based 

programme for maths called Ganitha Kalika 

Andolana (GKA).

Ganitha Kalika Andolana, conceived and 

developed by Akshara Foundation, Bangalore, 

is an attempt to bring a paradigm shift in Maths 

Teaching and Learning in government schools. 

GKA includes a critical component of using  

Teaching Learning Materials (TLMs) to break 

down abstract maths concepts into everyday, 

relatable scenarios and help children understand 

maths in a Concrete way. It is all about removing 

the fear of maths by simplifying it with activity-

based and experiential learning.

Since 2015, Samagra Shikshana Karnataka (SSK) 

has been implementing GKA 1.0 in collaboration 

with Akshara Foundation to support maths 

learning for children in grades 4 and 5. The 

initiative identified the gaps and provided 

solutions without disturbing the theoretical 

framework of the maths pedagogy suggested 

by the National Curriculum Framework (NCF) 

2005. GKA 1.0 focused on the development 

of a maths kit aligned to competencies that 

follows the one-to-many and many-to-one 
principle, capacity building of maths teachers 

with hands-on training, monitoring tools to 

supervisory staff, measurement indicators, and 

community participation as key components, all 

implemented at significant scale.

Due to the successful implementation of GKA 1.0 

in Karnataka, SSK requested Akshara Foundation 

to design and develop an activity-based pedagogy 

and TLMs for grades 6, 7 and 8 in accordance with 

the National Education Policy (NEP) 2020 and in 

collaboration with maths teachers/practitioners 

from government schools in Karnataka. The 

National Initiative for Proficiency in Reading with 

Understanding and Numeracy, NIPUN BHARAT, 
GUIDELINES FOR IMPLEMENTATION, 2021 has cited 

GKA as one of the best practices in maths teaching.

As per the request of and discussions with SSK, 

Akshara Foundation took a leadership role in 

anchoring the development of TLMs for grades 6, 7 

and 8 under the banner of GKA 2.0, in collaboration 

with selected teachers from these grades.C
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NEP 2020 sections 4.5, 4.6, 4.14 and 4.25 highlight 

the importance of:

• Making mathematics teaching fun and a joy to 

learn

• Innovative pedagogical practices

• Providing TLMs to aid learning

• Teaching in a more interactive manner

• Sessions being more fun, creative and 

collaborative

• Encouraging experiential learning

• Hands-on learning

• Storytelling-based pedagogy

SSK, having studied GKA 1.0, recognises the 
impact of joyful maths learning on children, 
based on activities with TLMs and realised the 
need for similar TLMs for the higher grades.

Deepa Cholan IAS, the State Project Director 

(SPD), said, “Our main objective is to teach maths 

in an easy way for children of grades 6-8.” To make 

maths classes more stimulating, SSK  with its 

progressive approach to education assessed that 

students need understanding-oriented maths. The 

necessity for mingled strategies was underscored, 

an amalgamation of theory and a discovery-led 

acquisition of maths with the support of TLMs that 

can make all the difference between fear-based 

confusion and clarity.

SSK has taken the first step towards making this a 

reality by collaborating with maths teachers from 

every district in Karnataka, lead pedagogy experts, 

and Resource Persons from NGOs working in 

maths education towards developing TLM-based 

learning modules and classroom pedagogical 

strategies for grades 6-8, anchored by Akshara 

Foundation.  In essence, it will be GKA 2.0, an 

extension of GKA 1.0. SSK organised a series of 

Workshops on Creating a Maths Kit for grades 6, 7 

and 8.

At the very first Workshop, teacher Srinivas S. from 

the Government Higher Primary School (GHPS), 

Idagur village, Chikkaballapur district said, “Have 

we teachers ever asked a student who scored well 

in maths how he got that score? I have. I asked my 

student if he understood what he was doing. He said, 

‘No’. He got many of his answers correct, but how he 

got there was flawed.”

It goes to demonstrate that students of grades 

6-8 have to be shown a way to maths, which is 

essentially a life lesson, and that way is through 

touching, feeling and experiencing it with TLMs 

that shed light on the procedures of a concept, 

Srinivas said. The teachers kept Enjoy and Learn 

Maths in front of their minds, the core principle of 

GKA 2.0, as it is with GKA 1.0. SSK is laying a stable 

foundation for GKA 2.0 maths in grades 6-8, to 
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• Providing hands-on experience with an 

implicit understanding of concepts in 

children

DELIVERABLES OF THE PROJECT

• Design a pedagogical approach to teach 

maths for grades 6-8

• Design/propose TLMs for grades 6, 7 and 8 

covering

 » Integers – Integers, Integer Operations

 » Fractions and Fraction operations

 » Algebraic Expressions

 » Geometry – Angles, Shapes, 

Geometrical construction

• Develop a Teacher Handbook that covers all 

higher-grade concepts, the TLMs to use for 

each, and how to use them

• Create a prototype of the proposed GKA 

2.0 Kit for grades 6-8 that includes material 

specifications for further use

• Develop a Teacher Training Manual with 

modules in both Kannada and English

Four extensive Workshops were held from 

December 2021 to February 2022 for designing the 

maths kit. The fifth and last Workshop in the series 

is expected to take place in April 2022. More than 

30 teachers from across the state participated in 

the Workshops, and brainstormed with pedagogy 

experts, and Resource Persons from Akshara 

Foundation and Sikshana Foundation. The team 

worked under the broad principle of developing 

an activity-based maths kit with a good balance of 

learning through the TLMs and moving to abstract 

learning methods. By the end of the Workshops, 

the group designed and developed a prototype 

of the proposed GKA 2.0 Maths Kit with TLMs for 

grades 6-8.

create inclusive and vibrant knowledge, as NEP 2020 

recommends.

The TLMs were developed by teachers keeping the 

following key guiding principles in mind:

• Teaching through experiential pedagogy - DO 

and LEARN, inculcating Joy in mathematics

• Ensuring a continuum in pedagogical practices 

from preschool to grade 8

• Ensuring understanding and awareness of 

mathematical concepts like algebra, geometry 

etc. using TLMs

• Promoting collaborative/group learning, i.e., 

learning from each other, and helping each 

other to learn

• Abstract thinking gets established through 

play and an activity-based approach, 

integrating colourful TLMs, group learning, 

and activity-based learning

• One TLM -> Many Concepts and One Concept 

-> Many TLMs
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THIS SECTION DETAILS EACH WORKSHOP’S OBJECTIVES
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WORKSHOP 1
December 16, 17, 18, 2021

DURATION
3 Days

VENUE
Indian Social Institute, Benson Town, Bangalore

OBJECTIVES

1. The Workshop aimed at bringing a perspective 

on maths teaching-learning in India as suggested 

by NCF 2005. Discuss The Position Paper on 

Mathematics and  the NEP 2020. 

2. Encourage participants  to share their experiences 

and challenges regarding classroom teaching. 

Carry out the mapping of concepts after which the 

groups of teachers would present their work.

3. The Akshara team aimed to establish a process 

and structure for creating the TLMs for a GKA 

2.0 Kit to be followed for all concepts at all the  

Workshops. 

4. On the agenda for discussion were: Discussions 

with the teachers  to create a GKA 2.0 Kit 

for grades 6-8 facilitated and led by Akshara 

Foundation.

PARTICIPANTS

32 Teachers, 3 Officers from SSK, 7 Resource 

Persons from Akshara Foundation, Maths 

Pedagogy Expert for Secondary and Higher 

Secondary, Prasanna Murthy, and Senior 

Pedagogist  Chitkala from Sikshana Foundation.
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WORKSHOP 2
January 3-7, 2022

DURATION
5 Days

VENUE
Indian Social Institute, Benson Town, Bangalore

OBJECTIVES

1. Review the objectives of the Workshop series, 

an overview of the format of discussion, and 

initial goal-setting.

2. Group discussions on decision-making for 

the TLMs for all concepts in number system, 

fractions, decimals, squares, cubes, and other 

topics.

3. Presentation by different teacher groups on 

the Concrete-Representation-Abstract (CRA) 

method of maths.

4. Assignment to group 1 to write notes and 

details for the Teacher Handbook and Teacher 

Training Manual.

5. Discuss and shortlist the materials for TLMs.

6. Reinforce the importance of using correct 

maths vocabulary for concepts like 

multiplication and division.

7. Explain that TLMs are used for providing 

concept clarity.

PARTICIPANTS

32 Teachers, 3 Officers from SSK, Resource 

Persons from Akshara Foundation, and Chitkala, 

Senior Pedagogist from Sikshana Foundation.

WORKSHOP 3
January 18-21, 2022

DURATION
4 Days

VENUE
Indian Social Institute, Benson Town, Bangalore

OBJECTIVES

1. Productive discussions on geometry and 

design ideas from teachers for the concept.

2. Encouraging teachers to demonstrate the 

TLMs they themselves have made and 

debates on improvisations and model-

making. 

3. Getting V. S. S. Shastry, who is also a 

mathematician, author, cartoonist, and 

creator of maths toys, to display his simple 

TLMs like paper folding for geometry.

4. Identify and debate TLMs on mensuration 

and data handling.

5. The SPD’s visit was anticipated and when she 

came, she provided further inspiration and 

impetus to the teachers. 

PARTICIPANTS

20 Teachers, 3 Officers from SSK, Resource Persons 

from Akshara Foundation, V. S. S. Shastry, Maths 

and Science Communicator, and Chitkala, Senior 

Pedagogist from Sikshana Foundation.
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WORKSHOP 4

February 14 - 19, 2022

DURATION

6 Days

VENUE

Indian Social Institute, Benson Town, Bangalore

OBJECTIVES

1. This Workshop was dedicated to arriving at 

TLMs for algebra, finalising the TLM list and the 

topics for which TLMs will be made, and creating 

prototypes for geometry.

2. The Akshara Facilitator to suggest various models 

for the teacher groups.

3. The aim was to involve teachers, already enthused 

by the prospect, in making the prototypes for 

specific geometry concepts. They were:  pair of 

angles, properties of angles, sum of all interior 

angles, quadrilaterals, and symmetry.

4. The intention was to make it a memorable 

experience for the teachers.

5. SSK to organise a field exposure visit for the 

teachers to Agastya International Foundation, 

Kuppam, Andhra Pradesh to gain learning and 

insights from their Campus Creativity Lab.

6. Developing and documenting a Teacher 

Handbook by the teachers for teachers.

PARTICIPANTS

30 Teachers, 3 Officers from SSK, Resource 

Persons from Akshara Foundation, Chitkala, 

Senior Pedagogist from Sikshana Foundation, and 

V. S. S. Shastry, Maths and Science Communicator.  
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THE BASIS OF TLM DESIGN 

The National Education Policy 2020 says “it is 

becoming increasingly critical that children not only 

learn, but more importantly learn how to learn... 

Pedagogy must evolve to make education more 

experiential, holistic, integrated, inquiry-driven, 

discovery-oriented, learner-centred, discussion-based, 

flexible, and, of course, enjoyable.” 

It states that curriculum content must “make space 

for critical thinking and more holistic, inquiry-based, 

discovery-based, discussion-based, and analysis-

based learning.” Looking at the near-term future, 

it envisions that “teaching and learning will be 

conducted in a more interactive manner; questions 

will be encouraged, and classroom sessions will 

regularly contain more fun, creative, collaborative, 

and exploratory activities for students for deeper and 

more experiential learning.1”

SSK, having experienced the positive impact of GKA 

1.0 in primary schools, derived inspiration from 

the NEP 2020 and decided to co-create TLMs for 

grades 6, 7 and 8 in a series of Workshops along 

with Akshara Foundation. This time around, the 

teachers would design the TLMs keeping their local 

contexts in mind, facilitated by Akshara Foundation 

and Sikshana Foundation. 

The Workshops covered all the concepts for the 

higher grades. Number system, algebra, geometry, 

data handling, and mensuration. 

The TLM design was based on the principles 

of maths pedagogy, aligned to the curriculum 

framework, and linked to the lessons prescribed 

in the textbooks. The end objective was to create 

a set of TLMs and make a maths kit for classroom 

transactions as teaching aids for teachers. 

Explaining the basis of TLM design, the Akshara 

Facilitator and the Sikshana Pedagogist highlighted a 

few key points.

• We can’t change the basics; the principles of 

maths remain the same. It is the same concept, 

unalterable, but TLMs project clarity of concept, 

why and how an answer was derived versus 

procedural fluency.

• The TLMs should enable children to connect 

with procedures.

• For the higher classes the design should not be 

very predictable. You must know your learners, 

their learning habits.

• The TLMs should be multipurpose, i.e one 

TLM to teach many concepts, and one concept 

explained with many TLMs. They should be 

quality-focused, supportive, inclusive, safe, 

durable, student-friendly, student-driven, and 

easy to handle.

• The TLMs  should deliver maths to children 

across the spectrum, good, brilliant, and weak.

• The design should encourage maths creativity, 

exploration, and illuminate concepts.

1National Education Policy 2020.
https://www.education.gov.in/sites/upload_files/mhrd/files/NEP_Final_English_0.pdf
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• Design such that students can be strong in 

concept, with the ability to decipher procedure, 

and can learn to trust “the algorithm and pattern” 

of maths.

• Take them from the known to the unknown.

• Design for joyful maths teaching and learning for 

teachers and students.

GETTING CREATIVE WITH MATHS 

SSK’s far-reaching vision was being realised at the 

Workshops. The SPD said, “Maths is better taught 

in a classroom. Absorption is better. Joyful learning is 

possible with the required tools. Maths must be learnt 

by experiencing it. For the primary classes there’s GKA. 

But going into the higher-level concepts like theorems 

and geometry, they are difficult. It’s tough for children. 

Grades 6-8 also need aids.”

That’s what the enriched, highly resourced maths 

teachers were there to do – actualise this purpose. 

The positive vibrations of learning, unlearning, and 

relearning, co-creating, and presenting filled the 

room. There were young teachers who brought a 

contemporary flavour, and teachers who had long 

years with maths who contributed their insights. 

All of them were maths teachers with experience, 

knowledge, expertise, and exposure to children’s 

problematic encounters with maths.

Seasoned mentors like Dr Annapurna Kamath, 

Akshara’s Facilitator, and Chitkala B. C., Senior 

Pedagogist at Sikshana Foundation facilitated the 

Workshops. Teachers responded warmly to their 

style, their mathematical scope, their friendly, 

engaging nature, approachability, and patience. 

Other experts like V. S. S. Shastry and Prasanna 

Murthy also mentored and promoted the purpose 

of the Workshops. Teacher-mentors too led the 

facilitation. Prominent among them were: K. O 

Nagesh, Shashishankar H. M., and Basavaraj.

When the teachers came, they knew they had been 

asked to join the Workshop on Creating a Maths Kit 

for Grades 6, 7 and 8. They were barely aware of 

the context and framework. The very first day saw 

a productive convergence. The overall structure 

was given, which stayed within  the context of GKA 

and the principles of maths teaching and learning. 

Day One set the platform and made teachers 

understand the goals of the Workshops. The second 

day they mapped the Learning Outcomes and 

concepts to be covered for grades 6-8 along the 

lines of the curriculum framework. They debated, 

shared their design drafts, method of working, 

researched, did their homework well, and then 

decided on the plausible TLM models as the days 

passed. They became known for their discipline, 

for maintaining timelines, and their creative flair. 

Diverse ideas poured forth. They interpreted 

concepts in minute detail. There were vibrant 

thought exchanges, improvisations to models, and 

they took on board different perspectives on maths 

teaching and learning. 

It is very difficult to unlearn and learn, teachers 

acknowledged. But they all had a mindset ready 

to accept the resonances of the Workshops. GKA’s 

Concrete-Representation-Abstract method, widely 

suggested in maths teaching and learning, but a fresh 

vista for many teachers, was fully embraced and 

owned. The cross-pollination between groups bore 

fruit. The debates were rich, healthy, questioning the 

concept itself, spicing it up with different shades of 

opinion, and the whole process was based on maths, 

not on personal disagreement.

A distinguishing aspect of the Workshops was that it 

was not routine, top-down, instructional training. The 

teachers participated with exceptional fervour. They 

felt their opinions were valued and not many shied 

away from the stage in the room to present their 

viewpoints with force, their words drawing up maths 

imagery. Mahesh B. G. was a live wire, a teacher from 

the GHPS, Mensagiri village, Koppal district. He was 

rushing up every now and then, holding attention. It 

was about squares and square roots, or decimals, or 

a vigorous counterpoint. “The opportunity to express 

myself felt very special to me,” he said.

The teachers had no doubt in their minds that TLMs 

are a vital lifeline in class. When it came to designing, 

they did so with passion and a strong belief in the 

importance of tools and aids. Each TLM was the 

outcome of an intense 2-3 days of concentrated 

output. One group of teachers spread themselves on 

the floor with all the work materials the Akshara team 

had provided. The other groups sat at their tables. 

They cut, pasted, made drawings, and positioned their 

models with delicacy and care. Intent on working it 

out, Muniraja C. put mind and heart into seeing maths 

through a brand new lens. He is from the GHPS, 

Itharasanahalli, Kolar district. Waving his half-done 

TLM at the teachers, he said, “I say this on behalf of the 

children. You can teach them any amount of theory. If 

you really want them to understand it, do it with simple, 

practical tools. The hardest concept becomes easy.”

“I can no longer imagine a maths class without it,” 

he said afterwards. “We were not teaching maths. 

We teachers were only peeling the fruit. To savour its 

essence, we need TLMs. Children do maths mechanically. 

With the resources we created they won’t need to 

memorise procedures anymore. They will know how to 
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find the right answers. They will recognise the beauty 

of TLMs, and thereby find joy in learning maths.” 

Focusing on his geometry TLM, setting it out 

with exactitude, Shashishankar H. M., one of the  

teacher-mentors,  guided the teachers, explained 

the evolution of the TLMs, and debated points 

without argument. In the process, he learnt and 

grew himself, listening to the Facilitators and 

teachers, he said. He is from the GHPS, Kharvikeri 

village, Udupi district. So immersed was he that he 

brooked no distraction.

Later he said, “Both the Facilitators were active, led 

us forward, and gave us constructive solutions in the 

final stages of making the TLMs. For all of us it was 

challenging and eye-opening. Everybody’s opinion 

was sought. The merits and demerits of each TLM 

we were making were discussed. Only when all of us 

accepted was a TLM selected as the end product for 

classroom use.” Akshara Foundation emphasised 

the collaborative, consultative approach. It was 

not prescriptive as many NGOs do, said the team.

Every work arena was spilling with energy. On 

each table there were: an overfull box of materials 

for designing TLMs, reference books, notepads 

thick with ideas, and papers with rough design 

drawings. The Akshara team brought the GKA 1.0 

Kit for the primary grades and other materials too 

from various sources to expand the dimensions 

of design. The team said this was to demonstrate 

to teachers how TLMs can be repurposed, 

customised, and made effective use of.  Some 

teachers had with them the TLMs they made 

and were using in class. The Akshara team also 

brought with them all the utilitarian requirements 

for designing – EVA2  foam sheets, OHP3 sheets, 

magnetic boards, thick chart paper, a pair of 

sturdy scissors, push pins, and much else. Not to 

forget the highly-in-demand cutter, a sophisticated 

looking instrument, that made a habit of never 

being in the right hands at the right time, and a 

clamour would erupt.   

K. O. Nagesh from the Government Model Higher 

Primary School, Challakere town, Chitradurga 

district, was a pathfinder at the Workshops. He was 

everywhere, guiding, advising, or solving a tricky 

design issue. As he said, “We teachers – instead 

of teaching, we lecture.” He shared his technical 

knowledge freely and impartially. “I sat with them, 

imparted the skills I have, and we jointly arrived at 

design decisions.”

The Sikshana Pedagogist meanwhile worked in 

a quiet corner with a 12” metal scale and cutter, 

in the process of showcasing a Student Learning 

Material (SLM). She was building clarity around the 

geometry concept of area and squares on OHP 

sheets, engraving a template rather than drawing 

it so that students can make their own design on it, 

go on maths journeys, and self-learn.

Teachers faced and overcame “manufacturing 

problems”, worked and reworked their TLMs, and 

presented innovative, handcrafted solutions for 

maths concepts. When a design strategy hit a 

roadblock, they remodelled it willingly and with 

infinite precision and effort till it resembled near-

perfection.

2EVA foam is the acronym for the closed cell ethylene-vinyl acetate copolymer foam used as an effective substitute for a variety of 
materials used in production. https://foamsealant.com.au/what-is-an-eva-foam-and-its-common-uses/

3Overhead Projector Sheets.

At the last Workshop, displayed on a ledge were 

a few prototypes for geometry. 

An exterior angle of a triangle is created by 

extending one side of the triangle. The angle 

between the extended side and the side next to 

it is called an exterior angle.

Painted on a black-and-pink bordered, thick, 

white foam sheet were a triangle and a circle 

on an OHP sheet that swivelled around, held 

in place with a push pin. In a lateral triangle all 

triangles are equal. Properties of a Triangle is a 

topic for the 8th grade.

A FEW PROTOTYPES

The second prototype was a parametric Student Learning 

Material  for parallel lines. For teachers there was a 

separate TLM for the same topic. The third TLM had two 

rotating circles pinned down with a push pin and triangles 

drawn within on an OHP board. The black border and the 

red-and-blue triangles were striking. This demonstrated 

that the exterior alternate angles are equal, and the 

interior alternate angles are also equal. When the triangles 

in the first circle are equal, all internal alternate angles are 

equal, the corresponding angles are equal, the opposite 

angles equal.

Corresponding angles are equal.

Vertical angles/Vertically opposite angles are equal.

Alternate interior angles are equal.

Alternate exterior angles are equal.
The pair of interior angles on the 

same side of the transversal are 

supplementary.
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When two parallel lines are crossed by a 

transversal they form same-side interior angles 

and their sum is equal to 180 degrees. As the 

sum of the same-side interior angles is 180 

degrees the angles are supplementary.

“I’M THANKFUL”

The last day of the last Workshop. It was evening. The 

teachers were dispersing. They would soon travel back to 

their villages. But the vitality and knowledge that had made 

them richer will not dissipate, they resolved. They had 

mapped unusual, imaginative pathways to maths and that 

gave them satisfaction. For this incredible opportunity they 

felt grateful to SSK, the Akshara team, Sikshana, and other 

maths practitioners who had enlightened them. One teacher 

remarked, “Government has enabled us. So many experts were 

brought in. So much money has been spent on this project. On 

us. It is our duty to do our best for our students.”

The SPD had warm words of appreciation for the teachers, 

“I’m heavily indebted to them that they found time in their 

busy schedule, with their class commitments, and shared 

their expertise, brought their knowledge and experience, and 

joined this TLM-making process. Their talents must be further 

tapped. They came from far and wide and participated in our 

Workshops. I’m thankful.”

LEARNING FROM OTHER EXPERIMENTS 

The teachers had been coming for the GKA 2.0 

Workshops for three months now. At this point, it 

was important to broaden their horizons, and make 

sure every possible option had been looked at while 

developing the GKA 2.0 Kit. Agastya International 

Foundation, better known for their Science Labs, also has 

a Maths Lab. V. S. S. Shastry, the renowned Maths and 

Science Communicator, a team of teachers participating 

in the GKA 2.0 Workshops, the Officers from SSK and a 

team from Akshara Foundation visited Agastya’s Campus 

Creativity Lab in Kuppam, Andhra Pradesh during the 

fourth Workshop, on February 17, 2022.

The team was divided into three groups. Each team 

visited the Campus Creativity Lab, the Art Department, 

the Library, and understood how maths could be taught 

with the help of models, the history behind maths 

concepts, and how to engage children in maths learning 

in a meaningful way. From showcasing an innovative way 

to demonstrate π (Pi) and its decimal point system, to 

learning charts, and absolutely simple and local ways of 

helping kids master addition and subtraction, they had it 

all covered.

It was a refreshing experience and the team came back 

energised and truly inspired with more ideas on how to 

further develop the TLMs.
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SUCCESSES AND ACCOMPLISHMENTS

 » Structure an experiential, interesting, curiosity-

provoking, life-connected pedagogy for maths 

for grades 6-8. The Concrete to Representation 

to Abstract  approach to instructions, the 

essence of GKA, has been etched in teachers’ 

minds for teaching the maths concepts 

suggested by the state curriculum. Teachers 

traced their steps backwards from Abstract to 

Concrete in very little time. Most of them had 

taught abstract maths as they had no tools or 

had not known the CRA phases of instruction 

and learning.

 » The Workshops enabled the teachers’ groups 

to  map the  concepts, discuss, debate, visualise 

and deliver a blueprint for the TLMs. They 

designed TLMs that are aligned to the maths 

curriculum and CRA.

 » Teachers’ participation was overwhelming. 

They were never happier than when discussing, 

working, and co-creating. The thrill and 

excitement of making the prototypes were 

palpable.

 » The groups designed a prototype of a GKA 2.0 

Kit that contains approximately 25 TLMs. Some 

of them are original and inventive creations, 

some repurposed from the primary level GKA 

1.0 Kit, all of them customised for the higher-

grade context. 

 » Another accomplishment was the compiling 

of a Teacher Handbook by the teachers, a 

comprehensive guide covering all concepts. 

It ran into around 150 pages of handwritten 

notes. The Akshara team is organising the 

content, compressing it into about 100 pages 

and preparing to print the Handbooks which 

will be distributed with every kit.

 » Also under development is a Teacher Training 

Manual which Master Resource Persons 

(MRPs) will use during their five-day training of 

teachers across Karnataka. Jointly conceived 

by teachers and the Akshara team at the 

Workshops, it is work-in-progress. Teachers 

collaboratively set the agenda for it, depending 

on what inputs they felt their colleagues 

across the state would need, decided on its 

composition, and the training modules - the 

day-wise training content.     

 » For Akshara Foundation, the structuring of 

the Workshops was successful. The team was 

able to put in place a semi-formal process 

protocol which teachers followed. The key 

deliverables as per discussions with SSK were 

achieved. As the SPD said, “We have established 

a spectrum of learning maths from the primary 

to higher classes. A kit makes maths so much 

more interesting, gives greater perspective on 

teaching and learning maths.” It was one of the 

key outcomes of the Workshops.
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BROADENING PERSPECTIVES

“Maths is an art. It is pure abstraction,” K. O. Nagesh  

said, addressing his colleagues. He was talking from 

experience. An advocate of mental maths, he is the 

author of a book in Kannada, Mathematics Beyond 

Formulas. “Everything felt new. I got new ideas 

from teachers from different regions and different 

conceptual and thought processes. I got wonderful 

ideas for TLMs. The Workshops strengthened my 

knowledge. The Facilitators asked universal questions 

about maths. It helped us think differently.”

“It widened my imagination,” said Mahesh B. G. 

The Akshara team had brought maths books by 
international authors and teachers saw novel 
delineations in global curriculums, he said. “We 

got more knowledge.” Teachers learnt that SLMs are 

as important for students to capture the interlinked 

nature of maths. “We learnt so much about the 

basis of design, to consider whether it’s appropriate, 

durable, effective.” The participants represented the 

educational backgrounds of different geographical 

regions. “Mine is a backward block – Kushtagi.”

“You see, every higher-grade teacher needs raw 

materials to make tools. The materials we saw and 

used were a wonderful exposure. We’re learning till 

the end of our careers. I didn’t know so much about 

TLMs.” Mahesh used to make “crude, plywood” TLMs. 

It took hours and days for a single model, besides 

being laborious. “We all went shopping in Bangalore 

for EVA foam sheets, chart paper, magnetic boards, 

OHP sheets and came back with suitcases full 

of raw materials!” Many teachers have started 

making TLMs with it. Teachers, till now restricted 
to oral explanations and the formulaic 
textbook-blackboard construct, he said, “can 
demonstrate practical maths here onwards.”

For Muniraja C., the Workshops were “a deep 

study”, seeing maths from many vantage points, 

many angles, he said. “I saw concepts in a different 

light. CRA is a scientific method. The subject gets a 

turnaround. Very valuable for us teachers.”

The recognition teachers got was awe-inspiring for 

them. From little-known villages across Karnataka 

they came, their self-worth boosted that SSK and 

the District Institute of Education and Training 

(DIET)  had taken note of their track record, their 

merit, and they took that responsibility seriously. 

SSK, Akshara, Sikshana, and the other pedagogists 

created for the teachers a free-thinking atmosphere 

and they said they enjoyed it that there was no 

force, no thrusting down of knowledge, no this-

way-or-none-at-all attitude. Teachers respected the 

boundaries of the discussions. Robust as they were, 

teachers united on the common theme of CRA, the 

essentiality of TLMs, and that old approaches can 

be changed.

Games, songs, and fun around maths abounded. 

Lunch breaks were peppered with more discussion, 

more ideas thrown across tables. Suggestions 

flowed in plenty. For instance: K. O. Nagesh  said, 

“Maths is a sensible subject. It is real life. With the 

TLMs we created, we teachers must help children 

make complete sense of it.” Muniraja C. said, 

“Our classrooms should be like the Workshop 

arrangement where children have the leisure to 

explore. No student will ever get bored in a maths 

class.” Shashishankar H. M. observed that the chief 

implementers are those along the education chain 

immediately in charge of their schools and blocks 

– HMs, Cluster Resource Persons (CRPs), and Block 

Education Officers (BEOs). They must be trained and 

made aware of this “remarkable outcome” so that 

teachers in the state will be answerable for delivering 

GKA 2.0 when the kit reaches them. There were 

inputs on TLMs as strategies for student evaluation, 

monitoring, and making the teacher community 

accountable for classroom implementation.

The Teacher  Handbook, with simplicity and ease of 

learning at its heart, comprises the following:

Setting the learning goals for each concept and 

microconcept.

The learning resources that can aid elucidation of 

the concept, like the abacus, counters, Cuisenaire 

rods, place value mats, fraction strips, and many 

more, and the readymade TLMs teachers designed 

that can be used from the kit.

The step-by-step process towards using them 

and explaining the Representation stage.

Diagrammatically presenting the topic if it 

yields to Representation.

Broadening concept knowledge with real life 

examples.

The activities teachers can support students 

to do with the TLMs, and the many ways of 

approaching an answer with them.

Recommendations for how the TLMs can 

evaluate students’ knowledge assimilation.

The Akshara team felt fulfilled that they could 

successfully drive the mission SSK had entrusted 

them with. A long-envisaged dream of creating 

a higher-grade maths kit and carving out space 

for GKA 2.0 was turning into a real project. The 

smooth conduct of the Workshops, the content 

management for each module, and keeping 

momentum surging went according to plan. It 

felt good when teachers told the team that in so 

many years of experience, they had not looked 

at maths like this. It was “great acknowledgment” 

when teachers said they felt bolstered, 

energised, and encouraged to be creative; 

that the focus of the Facilitators was always on 

passing knowledge, not on hammering it in. After 

the final Workshop, K. O. Nagesh  said, “Maths 

has new flavours now.”
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The SPD said, “I’m grateful to Akshara, Sikshana, and 

the other pedagogy experts. Akshara has assisted 

SSK for a long time with Foundational Numeracy 

improvement. They were nice enough to give us 

their expertise for the higher-level teachers from our 

system. We can collaborate. I thank the Akshara team 

for facilitating, for being there every day. I thank my 

team for organising, coordinating, and fine-tuning 

the event.”

Interacting with the teachers at the third Workshop, 

the SPD had made an empathetic appeal, “Our 

children deserve this. We need to do this for 

them.” The teachers did not disappoint. Their 

commitment was absolute. After the first Workshop 

many expressed doubts about their continued 

participation. Their students were without a teacher, 

they said, without maths on those days. But they 

came unfailingly, for the “wisdom”, “wonder”, and 

“enlightenment” of the Workshops. In the end they 

told the Akshara Facilitator, “If we hadn’t come, we 

would have missed out on so much knowledge.”

Looking at the road ahead, the SPD said, “We intend 

to give the kits to every class. We will pilot it in the 

most backward regions, and then upscale. It’s time 

the kit goes to classrooms and teachers use it. I hope 

teachers and children find it useful and learning 

maths brings more fun and joy.”
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TLM NAME TLM CONCEPTS PICTURE OF THE PROTOTYPE

01. Place Value Mat For international and Indian place value 
system Needs to be customised – Work in 

progress

02. Number Set Number counters with numbers printed 

03. Cuisenaire Rods For fractions, least common multiple 
(LCM), highest common factor (HCF) etc

04. Round Counters For Integers and all operations in integers

05. Number Line Scale Number line – integers, fractions, 
decimals, rational numbers Needs to be customised – Work in 

progress

06. Unifix Cube For fractions  and all operations in 
fractions

07. Place Value Decimal 
Mat

For decimals and all operations in 
decimals

Needs to be customised – Work in 
progress

08. Decimal Set with 
Tray

For decimals, squares, cubes, square 
roots, cube roots, ratio, proportion etc

DESCRIPTION OF TEACHING LEARNING MATERIALS FOR GKA 2.O
09. Geosolids with Nets  For 3D shapes, area, perimeter, volume

10 a. Geoboard For shapes, angles, triangles, 
parallelograms, squares, rectangles, area, 
perimeter

10 b. Protractor For angles, types of angles

11. Algebraic Tiles For all algebraic operations

12. Transversals/ 
Parallel Lines/Pairing of 
Angles – TA (Teaching 
Aid)

Properties of pair of angles - Angles can 
be moved

13. Transversals/ 
Parallel Lines/Pairing 
of Angles - LA (Learning 
Aid)

Properties of pair of angles - Angles can 
be moved

14. Quadrilaterals - TA • Properties of sides
• Vertex
• Sum of internal angles = 360
• Diagonals
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15. Quadrilaterals – LA – 
Multipurpose Magnetic 
Board

Multipurpose Magnetic Board for 
properties of quadrilaterals

16. Pythagoras 
Theorem: Multipurpose 
Magnetic Board

For whole number triplets (eg 3, 4, 5, 12, 
13…)

17. Circle and 
its Properties: 
Multipurpose Magnetic 
Board

• Radius 
• Chord
• Sector
• Diameter
• Circumference
• Segment

18. Symmetry: 
Multipurpose Magnetic 
Board

• Rotational symmetry: use of a 
360-degree protractor, and making 
sure it will coincide at 0 degree. 

• Axis symmetry

19. Triangles and their 
Properties - TA

Sum of angles = 180 degrees
Exterior angles = sum of interior opposite 
angles

20. Triangles and their 
Properties

All theorems in triangles from grades 6-8

21. Polygon - TA Sum of all angles = 360 degrees
Sum of exterior angles = 360 degrees
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THE 
PARTICIPANTS

Serial 
No. Name  Designation District

1. Ms Deepa Cholan IAS State Project Director
SSK Bangalore

2. Ms K. Vaijayanti Director Research and Evaluation 
Akshara Foundation Bangalore

3. Dr Annapurna Kamath Maths Pedagogy Expert 
Akshara Foundation Bangalore

4. Ms Manjula R. Senior Programme Officer, Quality Assurance 
SSK Bangalore

5. Ms Pushpa Thantry Programme Head – Maths 
Akshara Foundation Bangalore

6. Ms Manjula G. S. Junior Programme Officer
SSK Bangalore

7. Ms Chitkala Senior Maths Pedagogist,
Sikshana Foundation Bangalore

8. Mr Prasanna Murthy Maths Pedagogy Expert and Mentor Bangalore 

9. Mr V. S. S. Shastry Maths Pedagogy Expert, Mentor, Maths and 
Science Communicator Kolar

10. Ms Nalini Raj N. K. Maths Resource Person 
Akshara Foundation Bangalore

11. Mr Shivakumar C. G. Maths Resource Person 
Akshara Foundation Bangalore

12. Ms Vanitha Vyas Maths Resource Person 
Akshara Foundation Bangalore

13. Mr Shankar Narayan COO 
Akshara Foundation Bangalore

14. Mr Shrikanth Bhat H. K. Divisional Field Manager 
Akshara Foundation Bangalore

15. Mr Hanumantharaya B. 
Kanni

Divisional Field Manager  
Akshara Foundation Chitradurga 

16. Mr Adiveshappa District Field Coordinator
Akshara Foundation Sindanur 

17. Ms Sushmita Ananth Creative Head
Akshara Foundation Bangalore

18. Ms Lakshmi Mohan Documentation Consultant
Akshara Foundation Bangalore
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19. Ms Prema Admin and Finance Team 
Akshara Foundation Bangalore

20. Mr Sachin Teacher Mysuru

21. Mr Gaddeppa Bommaral Teacher Koppal

22. Mr Shashishankar Teacher Udupi

23. Mr Sadashiva Bayari Teacher Udupi

24. Mr Shankarnaga Teacher Kalaburagi

25. Mr Rajamohammod Teacher Koppal

26. Mr Basavaraj Teacher Koppal

27. Mr Nagusa Niranjan Teacher Koppal

28. Mr Mahesh Teacher Koppal

29. Mr Jagadeesh Teacher Gadag

30. Mr Kiran Kumar Teacher Haveri

31. Mr Venugopal J. Teacher Tumakuru

32. Mr Srinivas Teacher Chikkaballapur

33. Mr Dayananda H. M. Teacher Shimoga

34. Mr Saleem Khan Teacher Bangalore

35. Mr Mohan Kumar Teacher Mysuru

36. Mr Maibodabsab Teacher Raichur

37. Mr Nagesh Teacher Chitradurga 

38. Mr Gopalaswamy Teacher Chamarajanagar

39. Mr K. Seetharamaiah Teacher Bangalore Rural

40. Mr Balakrishna M. K. Teacher Raichur

41. Mr Ganapathi S. Teacher Bidar

42. Mr Madhu T. Teacher Madhugiri

43. Mr Devaraju S. S. Teacher Hassan

44. Mr Mallikarjuna Swamy Teacher  Belagavi

45. Mr Muniraja C. Teacher Kolar

46. Mr Bhaskar Teacher Gadag

47. Mr Ravindra H. Teacher Bangalore North

48. Ms Suma  CRP Teacher Davanagere

49. Mr Amar M. Teacher Dharwad
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