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Ganitha Kalika Andolana —A Joyful Way of Learning Math
Q PushpaThantry

Teacheras a Facilitator Mathematics can become linearand passive when
teachers entera classpom to “teach" how to solve a given abstract mblem.
However we want mathematics to be a dynamic subjecthis shift will only
happen when we go fim being teachers to facilitators. So, what is the dfrence?
Traditionally, a teacherhas always .

been someone who feeds into the
students' brains all the information
they need without necessarily
considering their intelligence and B ‘
inner knowledge. Onthe othehand, . -
a facilitator takes her students -
through a lesson by inviting their |
voices and gently nudging them to ==
construct their learning. >x
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Ganitha Kalika Andolana —
A Joyful Way of Learning Math

PushpaThantr create such an environment for their studente
| : y idea is to enable teachers to teach state-prescribed
i Director - Programs, math concepts in a meaningful and purposeful
Akshara Foundation,

Bangalore manner To do this, we partnered with thaag

Government of Karnataka.

The Sate Government supplied the GKAO kit
kshara Foundation's Mathematics Programn@é Teaching Learning Materials (TLMs),T@acher's
started in the year 2010. It has been a movemdiM Handbook, and math concept caré&shara

ever since, adopted and implemented by theundation conceptualised and designed to 44,000+
Government of Karnataka, in partnership witlschools in KarnatakaThis is now an ongoing
Akshara FoundationWith its tagline "aadi kali, mainstream programme in Karnataka since 2@10.
maaditili* ("Play and Learn, Do and understand" isimilar implementation strategy is deployed in
Kannada) the main objective of this programme is fadisha where GKAL.0 covers 32,000+ schools.
make mathematics learning fun and to waridtleé More than 60,000+ teachers have been trained in
fear of math in children of grades 1 to 5. SubsequenfBKA 1.0 in the two states using thetat
Akshara Foundation collaborated with thé&overnments' cascade training model. Ganitha
Government of Odisha to implement GKA) in the Kalika Andolana is also mentioned in the NIPUN
State. Bharat document [6, p. 165] as one of the best state-
The National Curriculum Framework (NCF)level math learning initiatives in the country
2005 recommends activity-based group learning afglevance offLMs in Learning Mathematics
a constructivist approactile have been workingwith  GKA 1.0 has proved to be a successful programme
government school math teachers in grades 1-5harvesting promising outcomes. Subsequently
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Teacher as a Facilator Mathematics can become linear and passive when teac
enter a classroom to "teach” how to solve a given abstract problem. Howewer
want mathematics to be a dynamic subject. This swill only happen when we go
from being teachers to facilittors. So, what is the dérence? Taditionally, a

teacher has always been someone who feeds into the stsideains all the
information they need without necessarily considering their intelligence and inn
knowledge. On the other hand, a facaitor takes her studemstthrough a lesson by
inviting their voices and gently nudging them to construct their learning.

Akshara Foundation, in conjunction with Samagraducational Research amdhining (NCER) [4, p. 8]
Shikshana Karnataka (SSK) and seni@ndpicked also talks about the fear of mathematics in children
government school math teachers, developed GK®Aainly because of the emphasis placed on them to
2.0 for grades 6, 7 and 8 with a separate s€Lbfs gain procedural fluency at the expense of conceptual
for the highergrade conceptékshara Foundation is understandingThe Concrete - Representational -
implementing GKA2.0 as a pilot in selected school#\bstract (CRA) approach, the guiding principle of
in Bangalore. GKA,and the use ofLMs appear to be apparent
Ganitha KalikeAndolana 1.0 and 2.0 are affiosf  solutions.
towards changing how mathematics is taught in our From a policy standpoint, NER020 mentions
schools. Our attractivdLMs provide a hands-on how mathematical thinking is very important for
approach to learning mathematitbe use offLMs India's future. [5, p. 15] In such a scenario, building
is also backed by sound pedagogy and thorough in-depth understanding of foundational concepts
research. introduced at the middle school level, such as algebra
Teaching Learning Materials, also known aand geometryis essentiallThrough GKA, we attempt
manipulatives, are a vital part of learningoimplementthe NER020 recommendations in the
mathematics in a formal school settintudes have classroom and help strengthen the future of our
shown thafTLMs are found to be helpful in manycountry
ways. How to SuccessfullyTeach Mathematics Using the
"They are instrumental when introducing aiGKA Kit
unfamiliar topic as they help visualise how math AnyTLM is as good as the teacherfeefiveness
works.They act as a "catalyst to deepen mathemati¢al conveying a concept.ti®lies have shown that
understanding.” [1, p. 340] committed, well-trained teachers can UBEMS,
"When children explore concepts usifiigMs, it effectively, provided they believe in thefigfacy of
allows teachers to observe their thought patterns ahe TLMs. [1, p. 339] For the é&fctive use off LMs,
notice where they faltefl, p. 342] the teacher may need to break down the abstract way
"TLMs help children aganise, record andand develop adeeper understanding of the
communicate mathematical ideas in more ways themathematical concepThis requires the teacher to
one. [2, p. 4-5] indulge in theTLMs and the concept and see how
"TLMs also clarify confusing ideas that childrerbest it can guide a childAlong with all this,
may find hard in purely symbolic form. [2, p. 288] preparing a classroom of students to work with the
In addition, usingTLMs is aligned with the TLMs, classroom management, and setting
constructivist approach encouraged by the Natiorstfuctures for the collection, distribution, and
Education Policy 2020 (NE®020). It helps children maintenance of materials are critical for a successful
construct their understanding using concret@athematics lesso
materials (for concept clarity), discuss their It is important to note that the GKALM Kkit is
interpretations through group learning, and thetesigned to be handled by teachers and students. It is
gradually master abstract procedural knowledge. not meant to be used for demonstration by the teacher
Math phobia can be wardedfofby putting Instead, children should actively interact with the
something concrete into the hands of the studentiaterials to develop a deeper conceptual
The 2006 Position Paper by the National Council eihderstanding.
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Here are a few things to keep in mind to make th&to be able to talk about Wery often, math classes
most out of GKA. have minimal discussion about anything other than
1.The 4 Cs discussing steps in a procedure or recollecting

Constructivism: It is an educational approach th&rmulae, theorems, or axioms, especially from
believes children actively construct or make themiddle school onwarddVhen asked to talk about
own knowledge. Learners use their previousath, children do not know how to go aboufhey
knowledge as a foundation and build on it with neWwave not been allowed to do so in a typical pedagogy
things they learniVe, as educators, should create suchodel with a top-down approachhe teacher speaks
an environment for learningThis can be easily and the student listens and there is no scope for
achieved with the help GfiLMs in mathematics. conversations in math classrooms.

Teachers are facilitators in this process and they TLMs are tools that help children construct their
observe the children; they should not teach thelearning and help teachers and students express their
anything; instead, they should give opportunities tenderstandings more critically encourages students
the children to create their own knowledge. Even i®6 have math conversations and in turn, bring alive
they make mistakes, teachers should not correct theme of the visions of mathematics learning in NCER
The facilitator should try to understand what the child says, "children see mathematics as something to
has understood. He/she can engage in a dialogue Witk about, to communicate, to discuss among
the child and nudge him/her in the right direction. themselves, to work together on." [4, p. 2]

However the construction of knowledge does not Mathematics is a language, a language for
happen in a short time. Many opportunities need to baderstanding the physical world aroundwWghout
given. Teachers/facilitators must be more mindfuthe language of mathematics, we cannot find answers
about ensuring higherder thinking in students. to many things in the world. Mathematics is the
They can make students use multipleMs for a language that quantifies the worlio understand
given concept and explain many concepts with omeany subjects of science, the language of
TLM. This task helps students think out of the box.mathematics is very necessafgke a square or a

Collaborative and Cooperative Learninghis rectangle. To interpret this shape requires a
requires childre to work in groups with their peers.mathematical languag&he value of its area can be
This kind of learning also helps them to use thefound using two dimensions, length and width. By
math vocabulary and challenge group membetkis we get the formula (generalisation) for the area of
thinking. It also brings to the forefront tBfent ways another figureArithmetically we find the value of a
of solving problemsThere are more details abougeometric figure and arrive at the generalisation
this in the wupcoming section on Classroorformula algebraically The clarity of these basic
Management. concepts of mathematics is essential for learning

Continuous and Comprehensive Evaluatiosubjects like science, statistics, economics, A&tc.
(CCE):Assessment and Evaluation are as critical akild should be able to learn and use the language of
teaching. It informs the teacher how much studentsathematics competently through the three
have learnt, what they struggle with, and where timensions of geometrgrithmetic, and algebra.
pick up from in the next clas§Ve often think of 2. Concrete-Repiesentational -AbstractApproach
evaluation in terms of formative and summative GKA uses the CRAapproach for mastering
assessments. CCE means incorporating both thesacepts.As the name suggests, this involves
methods, but done continuously and not periodicalligarning mathematics in three stages.

This vital part of a teacher's job is made easy with First, the child can exploréLMs to understand
GKA. In the GKAapproach, strategies such as groughe concept in the concrete stagiee child is allowed
learning, the 5Es, and the CRAethod help the to construct her/his knowledge here. GKAIsMs
teacher gather accurate qualitative data on his/lming sensorial help, the child visualises and works
students on an everyday basis. with the concepts.

Conversation in the Classroom- Using Math Secondlythe representational stage requires the
VocabularyAnother critical aspect of learning mathchild to work on his/her square-ruled bodkis step
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acts as a bridge between concrete and abstract.iii. Children with different socio-economic
Although this stage may look similar to the concreteackgrounds are equally distributed.
stage, it is helpful for individual learning. It will also  iv. Not more than 5 to 6 members in each group.
help students recall concepts when they go back homev. Members are named 'A’, 'B', 'C', and so on,
or while revising concepts months latkrhelps in a which is common to each group.
smooth transition from concrete to abstract. b. Working in Gr oups :Children first explore the
In the abstract stage, the teacher begins to indacihcepts in groups using various manipulatiViés
children into a procedural understanding of th&KA kit has multipleTLMs for understanding the
concept already introduced and aims to build fluensame concept. Hence each group will tackle the same
by increasing complexity in a séalided manneiThis problem using a diérent TLM from the Kkit.
stage also includes children applying their learningsonverselyoneTLM can be used to learn multiple
to real-life situations through word problen®he concepts. Please see the many-to-many mappings
CRAapproach is in line with one of NCER visions betweerTLMs and concepts in the GKi@achers and
for mathematics. It emphasises teaching childrdi.M handbook manual.
essential mathematics and that just equating math c. Srategies of Group Learning :
"with formulas and mechanical procedures does great i. Facilitator-driven: The facilitator gives a
harm". [4, p. 2] problem that a group must solve. S@y from each
Manipulatives are most useful while introducinggroup must explain the solution to the claske
a new conceptThis is the stage where studentguestion can be asked by rotation to each member
require the most amount of structure or assistance. ii. Group-driven: A group leader from one group
When the concept is understood this support structgees to the next group, gives them a problem, and
should be reduced or eliminatddhis will ensure that observes. Each group leader shares their observations
all learners have a chance to understand a concejih the class.
deeply iii. Group leaderdriven: Each group leader
3.The 5 Es Model presents we group members with a problem and asks
Engage phase: Each new concept must beem to explain the solution to the group.
introduced using a story or an actiyitiyawing upon iv. Group memberdriven: Each group member
students' earlier knowledge. poses a problem to his/her group, and the rest come
Explore phaseA common base is provided usingup with the solution and explain their solutions to the
teaching aids from the kit. t&lents explore the group.
material and get a feel for the concepts and processesyv. Teacheras a Facilitator : Mathematics can
Explain phaseThis is the group learning stagepecome linear and passive when teachers enter a
where students discuss and solve problems with thelassroom to "teach” how to solve a given abstract
peers and frame their own problems. problem. Howeverwe want mathematics to be a
Elaborate phase:t®lents develop a deeper andlynamic subjeciThis shift will only happen when we
broader understanding of concepts and refine thgio from being teachers to facilitators. So, what is the
skills using square-lined books and textbooks. difference?Traditionally, a teacher has always been
Evaluate phaseThe students' understanding osomeone who feeds into the students' brains all the
concepts and skills is assessed individually by givingformation they need without necessarily
them tasks.The teacher constantly observes ancbnsidering their intelligence and inner knowledge.
assesses as children work in groups On the other hand, a facilitator takes his/her students
4. Classoom Management through a lesson by inviting their voices and gently
a. Forming Groups : Set up groups at thenudging them to construct their learningrough
beginning of the yearFollow these guidelines to GKA 1.0 and 2.0, we ge the teachers of the primary

create the groups. Each group has - and higher primary grades to take on the role of
i. Learners of mixed level - average, belowfacilitation in their classrooms and help students

average, and above-average levels. enjoy and be active rather than passive in math
ii. A mix of girls and boys. teaching and learningd
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