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The movement of a plate tossed into the
inspired physicist Richard Feynman to
derive a two-to-one ratio between the
plate's wobble and spin. He later won the
Nobel Prize in physics.

Indian physicist C V Raman’s curiosity
about “why is the sea blue?" lead him to
stunning conclusions on the interaction
between light and matter, for which he w
awarded a Nobel Prize in 1930.

In the third century B.C., the brilliant
Indian statesman, Chanakya witnessed
village woman instructing her son to eat
hot plate of rice starting from the edge of
the bowl and gradually moving to the
centre. This propelled Chanakya to
conceive the "rice bowl" stratagem of
weakening the enemy's outlying forces
before taking the centre, climaxing in the
great Mauryan Empire of his protégé
Chandragupta.




What were Agastya’s achievements?

Rural children accessed highly stimulating altaueat
pedagogy through Agastya, not available even to the
elite

Though science oriented, the programme sought to
stimulate experiential learning in other aspectifef

Pedagogy utilised provided positive reinforcement

Agastya created a cadre of instructors (both Agésty
instructors as well as young instructors) that seras
change agents

Agastya’s approach sought deep and broad bensfits a
opposed to conventional outcomes that focusedten ro
learning and enhanced performance in tests

Programme optimised scale and spread with high
quality

Increase in number of mobile lab visits enhanced
confidence levels

Dynamic core team and networking among scientists
and the business community contributed to Agastya'’s
effectiveness

Agastya had a strong focus on capacity building

Agastya emphasised the value of collaborating with
government

What more can Agastya do?

Greater emphasis on developing quantitative indisat
to highlight impact

Use a ‘bottoms up’ approach to advocacy i.e. trgni
teachers to be education activists

Collaborate with other voluntary organisations wogk
either in education or in other spheres to increase
and develop new approaches to science education.
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This is a very different programl
from the others we support. It is
very unigue and ‘out of the box'.
No one else has attempted such &
programme

Manijir Ghosh, Capacity Building
Specialist, REACH In(j

.




Summary

Science education in India shows a clear trenda@éiding
more and more content — overwhelmingly in the fafm
factual information. There is very little or no engsis on
practical demonstration in this country. The emhas rote
learning and judgement of a child capabilities dase his
performance in examinations inhibits creative leagrand
understanding of concepts. There needs to be ai equ
emphasis placed on learning through observatiorpeactical
demonstrations — where children are encouragdurii,t
guestion and participate in project based learriiing. Agastya
model is a unique initiative that takes sciencerlieg out of
the classroom and provides children with the oppoty to
observe understand and absorb concepts throughds ba
practical approach.

Agastya International Foundation has a multi-prahseategy
comprising of mobile labs (science on wheels),ramefairs,
science centres and teacher training to sparkeisitén learning
among disadvantaged children. Agastya has impdcted
million children and 60,000 teachers in rural AralRradesh
and Karnataka. Agastya programme in Koppal in Narth
Karnataka has been supported by REACH India. REACH
supports NGOs in delivering quality education te #t-risk
child and funds programmes that complement the
Government’s Sarva Shiksha Abhiydrogramme.

Agastya had asked MCC - Murray Culshaw Consulting t
conduct an evaluation of its Koppal programme wihat
duration of 20 months and began in April 2006 amdinated
in December 2007. The objective of the evaluatias Yo
assess the intervention keeping in mind REACH'scgadf
addressing primary and secondary education totthiekachild
and understand whether the proposed interventisridtased
on solutions that addressed poor learning, ladtaofls-on
learning and understanding of concepts and dropoes at
Government schools. A participatory evaluation Ikirg
children, parents, the donor etc. was conductedrJiews,
focus group discussions and other participatoryhous were
used to obtain both qualitative and quantitativieada

rogramme to univesaisementary education by community-ownership ef th
nse to the demandulity basic education all over the country.



2,312children in28 schools were exposed to repeat visits fr
the Science on Wheels (mobile vans) programme where
instructors explained science concepts through detr&tions
and experiments/6 teachers were trained through their
teachers training programme. The Young Instructor’s
Programme, which identifietl, 777young children inclined
towards science, provided training to these stidienmaking
presentations and explaining and demonstratingnsoee
concepts td 8,4670of their peers in science fairs. The Scienc
Centre located on the premises of a Governmentdiligh
Secondary School in Kukanoor had over a 100 exymsrisn
and served as a laboratory-cum-classrooni 10803students
in and around Kukanoor. Here children could exanmodels
on their own and conduct experiments without fdar o
punishment273 children were mainstreamed through Bridg
schools were opened by Agastya. Of 2Beschools that were
opened, only two exist now. Remedial schools wése a
conducted in the evenings to h&p3 mainstreamed children
and others who were not able to cope with the e
levels required.

What were our findings and suggestions?

Agastya was successful in reach8%537children in471
schools. Agastya’s impact on learning was defiritivit set
the ideal environment for learning and interactibhe Agastya
sessions were unique, innovative, interactive artigipatory.
The programme targeted poor rural children and diate
providing the children an environment stimulatedebygjuiry
and experimentation for learning science. The @agne
provided opportunities to poor rural children teaén students
in elite urban schools did not have access to. #gas
instructors served as change agents who were @biéiutence
the way children thought not only about sciencedbsh other
subjects. All Agastya instructors demonstrated tiesaills or
quickly acquired the ability to communicate effgety with
their audience. Much of this was acquired throuegutar
capacity building workshops and on the job training

Teachers, from being passive and reluctant pastitgppbecame
enthusiastic supporters who provided accoladethtbAgastya
approach. Children’s enthusiasm knew no boundseswere
able to interact with Agastya’s instructors withthe fear of
being punished or ridiculed. Through the Youndringtor’'s
programme, children were taught to demonstraterenpats
of various kinds — they built their presentatioiilsland
developed confidence in interacting with peers. shgas
nightly visits to the community helped dispel sighitions and
myths through demonstrations and linking them tergific
phenomena. The teacher training programmes usedatine




approaches to train and transform teachers byioffenodules
that integrate learning and knowledge across stshjébough
Agastya’s focus was on science education, its dvagective
was to spark creativity and engage children inodjaé,
discussion and hands on experimentation not juslation to
science, but also other subjects.

Agastya’s strength was its ability to work at scahel impact
children over a large geographic area and netwdttk state
Governments to supplement the existing programmethfer
strength, is its team of eminent scientists andegsors who
consistently develop new experiments, models and
demonstrations. With Agastya’s decentralised fumitig
model, all staff played a vital role in the disseation and
execution of the programme and had the freedomperenent
with strategies and explore new optioAgastya also
advocated changes in the education system. Thislorses by
developing effective relationships with Governmefficials at
both the state and central level - Ramji Raghasanmember
of the National Knowledge Commission headed by Sam
Pitroda.

While there is no doubt that Agastya’s pedagogyfaeititated
greater understanding of scientific concepts aedtore
thinking among children, all evidence gathereddiéte has
been purely qualitative. Agastya needs to idemjifgntitative
indicators either internally or through an extercahsultant to
emphasise and highlight impact. It also needs so@nthat
schools and children are subject to repeat visitgder to
ensure sustainable change. Agastya’'s programnteigsand
its future initiatives like the Teacher traininghte and the
Jhunjhunwala Interactive Science Center are okéhfito
further impact science and primary education iregein
Advocacy too is an important component and whilagtga
has taken quite a few steps in this directiors ggsential that
Agastya in collaboration with other education gelgbby for
a change in the system and in the way childrenaarght. A
‘bottoms up’ approach to advocacy i.e. trainingbesas to be
education activists could also be an essential coent of the
programme. In addition it is important that Agastydlaborate
with other institutions working in the area of edtion and or
alternative education to increase scale, develepapproaches
to science education and collectively lobby fohargye in the
education system.



The Koppal outcome

97, 537children reached id71schools of whic7,870were
girls

2401teachers experienced Agastya sessions

2,312children in28 schools exposed to repeat visits (4 — 8
times)

76 teachers trained throu@hteacher training programmes

273 children mainstreamed out 800 children enrolled in
Bridge school programme

753 children taught in remedial schools
1,777young instructors identified out of whi@16 were girls
18,467children participated in science fairs

11,603students visited the Kukunoor Science Center

against...

Goals set by REACH India
17,200at-risk and school going children reached
45000ut-of-school children reached

1,105teachers reached through workshops, mobile laisyi
Science center and science fairs




Why science education?

With Independence came a model of economic devedopm
that set great store by science and technologyrlNetiream
was of a modern, prosperous India propelled bynsei@and
technology. Scientists were considered as thespdbthis new
India, and there was an understandable desireottupe more
and better scientists. This perhaps explains tteetitbn school
science education took after Independence.

The evolution of school science in India, showsearctrend of
including more and more content — overwhelminglyha
form of factual information — in the syllabus. Labtories
have declined, and demonstrations are now confmedhools
offering elite and alternative education. The fatinformation
that dominates syllabi is not supported by any kifidctivity,
which can make it plausible or even comprehensible
students. . Students therefore have no optioncburetmorise
the facts which makes science not only difficult diso
monotonous and tedious. The atmosphere of rotedeshd
regurgitating textual information in examinatiorestcreated
an intimidating atmosphere for children. Scoringhty in tests
and examinations define performance and therefutdren
are demotivated. As a result, most students dqt’fay
science beyond Class X.

A common view felt by many academicians is that elmgnge
or dilution proposed in the proposed syllabi willarsely
affect “competitiveness.” The success of IIT grdadaan the
west is cited as proof of success of the model.

However there have been attempts to challengerthedoxy
of Indian science education, though small in sdade.example
the Hoshangabad Science Teaching Programme (H&&B)a
pilot programme started in 1972 for teaching midstieool
science through experiments in 16 schools of Haghiaed
district in Madhya Pradesh. An important differethetween
the HSTP and conventional science teaching istiteatormer
emphasised the processes of science — observegmrding,
performing controlled experiments, etc. On the ottend,
conventional school science emphasises the “pretott
science — laws, theories, etc.

In the last two decades, the universalisation efneintary
education has emerged as a national goal. Thipdrasps
overshadowed the need to modify syllabi and textbaoo
order to make science more accessible and integesti
children.



In recent years India’s science academies as wglbhcy-
making bodies have been expressing great conceut ab
school science education, and have launched sevasal
schemes. India is not able to produce young seismf
sufficient quality in sufficient numbers. In othgords, the
school science that leaves the majority of studeniisterested
in science fails in its primary (unstated) aim odgucing
scientists. It is important to acknowledge thatphevalent
model has failed, both from the wider perspectiveducation
and its aims, and from the narrow one of produstigntists.
The system through its emphasis on marks as acaitodiof
successful performance has demotivated childrem fro
enjoying not only science but also other subjetitere needs
to be equal emphasis on alternative learning wisigioject
based and encourages students to ask questions.

National Council of Educational Research and Tregjni
NCERT in its National Curriculum Framework documeht
2005 has indicated that it would ‘move towards @aiculum
that is less laden with facts, weaken disciplinamyndaries
and link school knowledge with outside knowledge.

While these efforts are welcome, much more neetie oné.
There are a few organisations that are now talkirense the
rote learning theoretical study to model based e&ptal
learning.

The Agastya model is a unique initiative that takeience
learning out of the classroom and provides childviéh the
opportunity to observe understand and absorb cosdemugh
a hands on practical approach.

Agastya International Foundation

Agastya International Foundation is a Bangaloretas
education trust that seeks to transform and stirakee
thinking of rural children. Agastya does this bynging
innovative science education to the doorstep @flrur
Government schools in Karnataka and Andhra Praddsb.is
through the use of outreach programmes such aac&cn
Wheels (Mobile van programme) and science fairs.

Agastya was the brain child of a group of divense highly
experienced individuals, led by Ramji Raghavangm n
resident Indian banker. Ramji came back to Indi wivision

2 Science education in India by Amitabha Mukherje@e@or Ce

Communication, New Delhi The Hindu Thursday, Aug 2607




of providing creative, hands-on education to
When all your senses are ba‘gpoor children and teachers - education that
would be the opposite of conventional
deployed, visual, tactile, auditoryl. techniques that emphasise theoretical, rote-
then retention and understanding isbased learning.
far better. This is not encouraged inRamiji, a London Business School graduate and
. product of Rishi Valley Schodivas interested
our education system. in starting a rural education center that would
Ramji Raghavan, Chairman, Aga?a offer creative, alternative education to students.
. He in conjunction with noted educationists,
scientists and institutional leaders such as PKdge former chairman of the Atomic Energy
Commission, K.V. Raghavan, former Chairman Engisdedia, the investor and
philanthropist Rakesh Jhunjhunwala, former Goldi8anhs partner Alok Oberoi, S
Balasundaram former principal of the Rishi Vallegh8ol and Mahavir Kumar, former
President of the Bangalore Stock Exchange felttttaemphasis needed to be on hands-on
science in order to spark curiosity and engageldnil in creative thinking and questioning.

The idea of setting up a single education centerevdanced with the realisation that a series
of learning centers with outreach programmes netaled established in order to achieve
scale and disseminate ideas and concepts to adapydation of children. Agastya’s
founders decided that the educational experierfeseaf by Agastya would be of a high
quality, but it should reach the masses. Agastyaorked with eminent scientists such as R.
Krishnan, former Director of GTRE, VK Aatre, form8cientific Adviser to the Defence
Minister, KG Narayanan, former head of ADE, Mr. 8himar, former Chief Designer of
HMT, Professors. SV Subramanyam and Ramaswamytherindian Institute of Science,
Prof. Parthan of Indian Institute of Technologyhafagpur and ProBalurgi, ex-Professor

of Physics in LVR College Raichur. The group depeld new pedagogy and hands-on
models that could describe basic scientific corsdphtrepreneurial strategic investors like
R. Jhunjhunwala and A. Oberoi and experienced nmeasdike P. Balachandran Warrier,
helped Agastya to craft strategies, systems, goalobjectives to reach the models and
experiential learning methods to the masses

The programme soon began to expand when it acqaired100 acres of waste land in
Kuppam in Andhra Pradesh. It was used to set wieace centre that housed various models
and could be used as a base for school childrerplore concepts. Agastya received a lot of
support from foundations like the R Jhunjhunwalaration, Oberoi Family Foundation

and Deshpande Foundation and corporates such dastém Motors, i-flex solutions,

Agilent Technologies, ENAM, Synopsys and HoneywWdkLich support enabled Agastya to
purchase mobile vans that could travel to remoteears of the district and demonstrate
experiments to children, and helped Agastya tadbaiilinique “creativity lab” on its Kuppam
campus. Agastya’s innovative techniques have dtsacted the attention of the Government.
The Government of Karnataka has signed an MOUxinlistricts to provide running costs

for the mobile vans to visit Government schools tadsport children to the Science Center .

3 Rishi Valley based on the vision of the philosapfieKrishnamurti is a school that promotes altéveat

learning and is based in Madanapalle in Andhra éslad

4 Agilent Technologies is providing support by exgiaiy several community programs in the country veith
focus on science education.



The outreach programme is compared to a ‘hub vpittkas’ with the Science Center serving
as a base where children are allowed to work ateddnt with models and the spokes likened
to outreach programmes such as the Science on ¥/fmeebile vans), Science Fairs, and
teacher training. Future programmes envisagecharéhiunjhunwala Interactive Science
Center, Teachers training center and the OberoigVigtiking Workshop.

The Agastya Model

The Agastya Programme deploys a unique “Factorgé &cale Distribution Model”. The
“factory”, represented by the Creativity Lab in Kagm generates and prototypes new
models, experiments and pedagogy. The “hub andeSpmkreach centers ensure large scale
dissemination. There is active two-way feedbackvben the two.



The Kuppam Creativity Lab

The Science Center at Kuppam houses a total ofd. 200
experiments. Children and teachers from the sutiogn
villages and other schools in Kuppam district ar@@Hin
Karnataka visit the Center on a periodic basiss&tahildren
are exposed to a number of basic concepts in phgsid
biology (and some in Chemistry) and are alloweexplore
and operate these models on their own. Agastyaihas
science centers which through the display and wtaleding of
concepts through models help in improving and paizihg
the teaching of science at the school level.

In addition the Kuppam Science Center has recéotlyssed
on ecology and environmental conservation. Last gearly
600 children made time during their summer holidaysork
on Science and Environment projects at Agastyaénse
centres. Two gigantic human figures landscapederstopes
of a hillock located in the Kuppam Science Centiél, soon
have a variety of medicinal plants and herbs. Agismwill be
made to co-relate the benefits provided by theaetplwith
various parts of the human body through specifimhg
patterns. 15,000 medicinal plants have been planted
Kuppam, and rainwater harvesting has been intratiutiee
campus has regenerated over 300 different spetteses,
plants and shrubs and is being transformed frorriandry
area into a lush, semi-deciduous forest with séveedglicinal
plants. Environmentalist A.N. Yellappa Reddy letus
project, which is monitored by a committee chaiogdDr. R.
Krishnan.

Science on Wheels (Mobile Lab)

Mobile science labs are vehicles manned by a dewertwo
instructors that carry experiments and travel Idisgances to
remote rural schools to exhibit concepts and invalildren
and teachers in hands-on science. The Agastyaiitsts
teach scientific concepts through simple and intivga
experiments. The sessions emphasise interaction and
guestioning. While most experiments are simpleature and

complete working models of the entire solar syst€hldren
are able to relate better to concepts explainesligir
interactive demonstrations rather than through lesiening.
They learn about astral bodies, rotation and reigriyeffect
of gravitation eclipses and how the brain deciplsegaals
through innovative models developed by Agastyaseuece
partners.



Agastya has in August 2007 initiated a Mobile Egglhab
and community education programme that aims at lisig
local community support and awareness to rejuvethatéocal
ecosystem. About 10 models dealing with Water,, &oiergy
and Agriculture were developed. The mobile Ecolbgl has
been sponsored by Agilent Technologies in Kunigal i
Karnataka. It seeks to not just educate but tasklges that
threaten our environment and create awareness #imatale
and nature of environment degradation and inifaéventive
action. These models have not been developed latimobut
through combined interaction and participation wiihal
communities. Already efforts are on to regenevaste land
and recharge ground water.

Agastya has also initiated an Art on Wheels prognano
expose children to innovative art and design cotscep
addition to making science creative for rural cteld it also
seeks to encourage rural children to express tHeesse
through drawing, painting and sculpting. By breakihe
artificial boundaries between science and art, Agasxpects
to enhance creativity in children.

Science Fairs

Science fairs are held at various venues to ersgastya to
reach out to a large group of children.

Using simple models, young instructors’ of ruraingaises
demonstrate occurrences such as solar and luripsecl
seasonal changes, concepts such as pressure antevol
relationship and the protein chains that link tbgeto form
insulin. A unique feature of the experiments agd they are
carried out with easily available materials sucls@sps of
paper, pieces of nylon ropes and broken piecesittds.

These Science fairs in addition to targeting adagdience of
children serve as a platform to encourage younguco®rs to
demonstrate programmes to their peers. This faiEBtgreater
interaction and understanding of concepts.

5.With the help of A N Yellappa Reddy, a well knowaturalist
‘Coclosprem gossipium’, a local keystone speciesgtbeen colle
it blooms in dry / lean periods of the year andviéos of the tree

water for birds. The avian (bird) community in tystays an impo
they are a natural predator of pests and will treaiice the incid
This will help to reduce the consumption of pesiés and elimi
pollution by agro-chemicals, creating a self-sustaj ecosystem.
increase the infiltration of rain water and helpharge the ground




Teacher training programmes

The Foundation's teacher training programmes aidiffiagse
and propagate creative-thinking and problem-solgikigs.
Agastya uses non-standard approaches to transéachers,
for example, by offering modules that integraternésy and
knowledge across subjects, influencing children geagnts to
urge teachers to deliver more and better and wonkith
mixed groups of teachers and children to raisegacten and
bridge the gap between teacher training and theasch
classroom.

In addition to this, Agastya's upcoming lab schti,
Jhunjhunwala Interactive Science Center and Teacher
Education Center, at its Kuppam Creativity Lailll be a
unigue model for holistic creativity-based learning

Agastya’s ten-year target is to reach an additid08,000
teachers and 2 — 3 million children (with 6 to pesures
each). The numbers include only direct interactiamdirect
reach through the multiplier effect of teacherrtiiag and peer-
to-peer learning has not been estimated. Agastgadthat its
core advisory and management group with its inneeatieas,
its ability to raise resources from a broad grofigamor-
investors and its ability to network with a numbéscientific
institutions and most importantly collaborationtwihe
Government will help to achieve its future goals.

REACH India

REACH India supports voluntary organisations inveing
quality education to the at-risk child. It doesstttirough
funding programmes that complement the Governmé&satya



Shiksha AbhiyafiProgramme. REACH India's goal, like that
of every developmental agency working in educati®ng
ensure that every child in India is in school - ée@tning. The
REACH India project aims to attract and retain disataged
children in formal and alternative educational pergs by
strengthening the capacity of Indian voluntary ceut
selected urban and rural areas. REACH India previgtants
and technical assistance to that address the édisaation
needs of at-risk children - defined for this pumas children,
especially girls, up to 14 years of age, who atteeeiout of
school or are in school but in danger of dropping Agastya
International Foundations is one of five organizasi
supported through its Direct Service Grant progra&nm

Evaluation of the Agastya Koppal
Programme

Agastya has asked MCC- Murray Culshaw Consulting to
conduct an evaluation of its North Karnataka inaen
education programme (Mobile Labs, interactive Stgen
Centers, Science Fairs, and Teacher Education \Wopks3 in
Koppal district which reaches out to 21,700 chitdeed 1,105
teachers in Government schools. This programme was
supported by REACH India. It began in April 200Glan
culminated in December 2007.

The objectives were to

Assess the intervention keeping in mind REACH’dqyobf
addressing primary and secondary education totthiska
child and understand whether the proposed inteiweiias
focused on solutions that address poor learning, d&
hands-on learning and understanding of concepts and
dropout rates at Government schools

To evaluate the impact of the project and exantieentay
in which it has contributed to its stated objeciive

To evaluate the relevance, feasibility and efficieof
educational elements in realizing the objectivethef
programme, and the existing gaps.

To ascertain potential sustainability of the progmse
beyond December 2007 and to suggest recommendétio
required

Sarva Shikst\bhiyan is a programme to universalise elementdncation




Research Design and methodology

The evaluation assessed the input, outcome anactmp
aspects of the project.

In particular the following aspects were assessed

Improvement in the learning outcomes of children tiu
the programme (if any)

Attitudinal changes in children

Impact on parents, school authorities and the wider
community

Perspectives of Government officials / school arities
Potential to scale up on a district/ state widellev
Ability to sustain programme through diversifiechéling
and enhanced capacity

In particular aspects such as relevance, efficiency
effectiveness, sustainability and impact of thegpaonme
were measured.

This was a participatory evaluation involving a géerof all
the stakeholders: children, parents, teachersnfsaretaff
(programme director, instructors, mobile van drsyveesource
persons, educators, research assistants, admonpetstc)
volunteers, educators with whom proactive linkagage
been established, other service providers or stigpoups
like donors.

Interviews, focus group discussions and other gipettory
methods such as role play with children were useabtain
both qualitative and quantitative data.

The evaluation also included the recording of igdies
which would help highlight the effectiveness of fireject
delivery and the outcomes.

In short, this comprised of five parts:

1. Desk based research focussing on monthly and glyarte
reports by staff, internal appraisals and monitprieports,
project documents, study of the educational tosély
and evaluation reports of other educational prognasof
Agastya and general documents pertaining to primary
education; statistical reports of SSA etc.

2. Individual interviews with programme director aridfé
using a structured short and simple questionnaivering
key indicators

3. Interviews with key stakeholders such as the donor,
Government officials, local authorities, volunteers
advisors, curriculum developers etc.



4. Focus group discussions/ individual interviews hwit
teachers, children to understand the efficacy ef th
programme

5. Role Play was used to test recall, and understgrafin
concepts. In addition it also helped illustrate the
effectiveness and impact of the pedagogy usedastalso
used to understand if the pedagogy had helped spark
creativity in children’s minds

Visits were made to the science center at KuppaihKappal
to have discussions with resource persons. Iniaddit
random sample of four schools exposed to both eightell as
four visits per year in Koppal districivere visited in order to
interact with children (both in and out of schoblldren) who
have been exposed to the Agastya approach antketgiew
instructors and drivers of mobile vans.

The visits were followed by discussion and prepanadf a
draft report. This report was modified and finadisgsed on
review and feedback by Agastya and REACH India.

Education scenario in Koppal

Sarva Shiksha Abhiyan studies in Karnataka shovvcthi&d
labour (15.27 percent), poverty (13.25 percentyration (7.5
percent), unwillingness of parents (6.5 percerghdgr related
issues (4.66 percent), disability (4.17 percent)epreasons
(32.7 percent) are the major factors preventingld year old
children from participating in the education systérne
highest number of out of school children -- ne&liQ lakh out
and accounting for 48 per cent-- were found ingight north
eastern districts comprising of Yadgir, Koppal, ¢Reir,
Bellary, Gulbarga, Bijapur, Bagalkot and Bidar.

Koppal has 537 primary schools and 389 have uppeapy
schools of which 236 have two teachers, 61 witingle
teacher and 16 schools have no teacher. Koppas 2ot
among districts with a low literacy rat&here is a great
disparity in teacher pupil ratios across distrartsl among
blocks. While there is one teacher for 46 studenkoppal, in
Uttara Kannada and Chickmagalur there is one tedohalf
as many students i.e. 23 students.

" No of schools to be visited
8 Number of out-of-school kids comes dow Apr 2002, 2340 hrs IST, T
9 IndianNGOs.com Research Cell ( 2001 Census )




Out of the total 6.66 lakh of out of school childr&19 lakh
i.e. 48 percent of children are from the seven IN&astern
Districts. Koppal has the second highest numbehié
dropouts at 36367. As seen from the district-wia&stics the
highest percentage of out of school children i1 $eeradgir
22.31, Koppal 16.31 and Raichur 15.92.

Though the Government has made primary education
compulsory, school attendance rates are not always
encouraging, due to poverty and illiteracy. Thimisre so in
the case of girl children. Parents go to work asigmers,
leaving their small children at home under the cdrieir
elder girls until the parents return. As the gindws, her
mother takes her along for field work or daily laboParents
believe that the earnings of their girl child valipport the
whole family; hence the education of this childlwibt only
cost the family financially, but also prevent hemf
supporting her family. Eighty percent of the ginildren in
rural areas attend schools and study only up togwi level.
Only 10 percent of the girl children make it tolhigchool
level, and very few enter college in rural areas.

What did we see in Koppal?

Science on Wheels (Mobile Lab programme)

The Science on Wheels programme aimed at bringitiget
concepts and principles of Science, taught to oiildThe
Koppal programme has two mobile vans. These vams we

One government school had received a grant of Rs.2
lakh from the government to set up science labs and
equipment. This school has been scheduled for foaly
visits, keeping in view of their in-house capattyhave
practical experience of labs and experiments. Aeroth
school that was scheduled for eight visits did mete a

regular science teacher in their school to takessla

=

e

Suresh, District in charge, Koppal programr]

equipped with 100 odd experiments and travellecatious
schools in the Koppal district and demonstrate grpnts to
school children. Both these mobile vans exclusively
demonstrated experiments in physics (with some tedtat



focus on biology and still fewer on chemistry) Tgtegramme covers four Taluks of the
Koppal district. The van covers seven schools ahdaluk and demonstrates models to
students between class 6 and 8 of seven schools.
While 14 of these schools received 4 visits in 20
months (the duration of the programme), dteer

the confidence levels of the 14 received extended visits (additional 4 visits3 t

. increasing the number of visits to eight. This
students. There were some hiccups jstinction has been made by Agastya keeping irdmin
but eventually we were able to sorf 'esources available at the school in terms of &r&ch
and laboratory facilities.

We noticed an amazing change i

these out.

Their visit-schedules were predetermined for the 20

months of the programme. Experiments and

Suresh, District in charge, Koryl demonstrations that would be conducted during those
e

programme| Vvisits were determined according to the grade ef th
students targeted and the curriculum they followed.

.

Teachers were also invited to observe and parteipeAgastya’s demonstration sessions.
Instructors interacted with the teachers to deoileontent, and share ideas on methods used
to teach. This fostered cooperation and interegtémprogramme. Teachers though primarily
passive participants, imbibed the pedagogy and adethgies used by Agastya in
introducing concept to children. During

the session, the science teacher sat in gn We don’t select students based on their
the session and took notes on the

learnt simple experiments to demonstrafeyye have an even spread of students who det
principles and concepts. While this was .
not observed initially when the A, B and C grades. What we look for is

programme started, the sustained efforts curiosity, interest, proactiveness and an
of Agastya’s instructors ensured that
teachers attended and participated in | eagerness to learn.
Agastya’s sessions.

Veeresh, Instructor, Koppal Prograrve
Young Instructors programme

Apart from teaching and demonstrating through expemts, the Science on Wheels
programme was also instrumental in identifying fmathing students to be Young
Instructors. A select group of students who haegpibtential to be Young Instructors from
schools scheduled for eight visits were identifigth the help of instructors and teachers.
These young instructors were selected based aniimaite curiosity, questioning nature and
ability to think laterally, and not on their abjlito secure good grades.

These students are provided special training @nsei models in addition to building their
capacities in being able to present and interattt thieir peers. They then explain scientific
concepts at specially organised science fairstterathildren.

The programme was borne out of Agastya’s initigdezience in working with the mobile

vans in conjunction with Samuha, a north Karnatkaup working on development related
issues. Samuha had utilised the concept of yowstguictors successfully in the past to extend
reach and cover target groups that could not besaed by their staff. Agastya initially
identified a select group of students and traifednt as instructors.



It was also found that the audience (children) vedale to absorb information better as they
could interact with their peer instructors withdl fear of being reproached and this
eliminated barriers that normally exist betweeradult and a child.

| am a barefoot instructor...

13 year old Pradeep is explaining the working djrain
to an interested audience of 10 to 14 year olddechit.

“Can anyone name the three parts of the brain?” aag

Pradeep and when he does not receive an ansjver
effortlessly rolls out complicated words such Hs

cerebellum, cerebrum and the Medula Oblong

Pradeep is one among a group of 1777 young insirgc}
from 65 schools in Koppal district who have beexined

by the Agastya International Foundation to demaatstr
experiments and explain concepts to their peeys.
Pradeep’s school was visited by Agastya’s mobilesvﬂ

and instructors noticing his enthusiasm and interes
Science had selected him as a Young instructond$ so
excited and thrilled when my name was read outhey
teachers” says a visibly excited and proud Pradegp
adding that “I chose the Brain as | am interested
learning about the different functions of the braimd how
it sometimes plays tricks on you”. As his friem@gher
around him and tell him “you did very well” he hapéo

realise his ambition of becoming a doctor in theefa.




Community visits and night mobile vans

The Koppal programme has included an additionalpmment
of night visits to the community. These visits warigiated to
identify out of school children in Koppal distridéflobile vans
visit villages late in the evening and demonstth&erationale
behind simple phenomena through operational mddels
example the eclipse, sunrise and sunset etc. liy cases, they
also attempt to weed out superstitions and betetaigh their
f \ demonstrations.

We demonstrated how burning | After the

demonstration, the
camphor placed on ones tongue is community is told

t asi f ic. There i i about Agastya’s
not a sign of magic. There is saliva 1.ion ‘and a request
on the tongue which acts a is made to send all out

of school children for
the bridge school
from burning and the lack of programme.

oxygen inside the mouth

deterrent to prevent the tongue

Agastya vans visited
extinguishes the flame. several communities
late in the evening.
Manjunath, Quality control ;'r%rger;ﬁr}]tg ?s
Agastya programme jnierspersed with jokes
\ and more importantly
on concepts that are relevant to the villagers.styga
brings up superstitions and practises that are camtimthe
community and dispel myths by explaining and even
demonstrating scientific explanations behind thieebe

The programme is popular in the communities. Atfteir
visit, the village talks about the programme foysla

Science Center

The Science Center is located on the premisesGafv@rnment
Higher Secondary School in Kukanoor. The Centredvas a
100 experiments and serves as a laboratory cursrotas for
students in and around Kukanoor. Students accoexgny
their teachers visit the science centre.

The science centre is filled with all of Agastya)gperiments,
models and specimens and charts of various saéentif
concepts. Here they are allowed to examine ancatpenodels
without fear of being punished. In addition theypesience
interesting classroom sessions with Agastya’s tiestirs who




make learning interactive and fun. Agastya expl@ach
phenomenowith a discussion and debate and the students are
asked to relate thdynamics of the phenomena to everyday life.
These are correlated to real examples in orddiuiriate that
scientific concepts are not abstract phenomenaettisttin a
vacuum but can be linked to objects utilised arehev
witnessed in everyday life.

Though the Science Center prefers to have a formal
arrangement with several schools in the vicinitgldes not
deter informal groups of children from visiting t@enter often
and examining models.

The Center also actively encourages children taqasistions
and receives postcards and letters from variousasslseeking
information on a range of diverse issues rangiogfthe
scientific to the unusual.

| have tried to adopt some of their
techniques in my teaching. | would
recommend Agastya to all teachers. If
possible, they should bring their children

to the Kukunoor center to observe

experiments. It would be most beneficia

KV Jakkali, Science Teachetr,
Government Higher Primary Schoo
Kukanoor

. J




Stimulating young minds....

Deepa walks around the classroom at the KukunooenSe
Center and helps a young child make paper foldsrépare a
crown. With her help the child completes the croamd
proudly places it on his head. A visit by Agastyaiobile lab
to Deepa’s village for a community visit encouradgest to
enquire about a job with Agastya. As an instrucatrthe
Center, she loves interacting with young childrexd ngaging
their interest in science through various experiteen“The
children are so shy to begin with and not very peatal. As
they attend more classes, they come out of theit ahd start
learning with a lot of enthusiasm. By the thirdfourth visit,
they are so vocal and bursting with enthusiasm #&edh
ideas.” Deepa in her second year with Agastya heguaed
new skills and talks about how the job has enriched life.
“As a science graduate, | get a chance to reviagib concepts
in a fresh manner. | believe that | am contributinga small
way to sparking creativity in children”. Deepa isi® among
many such young instructors in Koppal who are clagghe
way children think and understand science and physic

phenomena.

Al




Bridge Schools

REACH was particular that Agastya address out bbst
children. Community visits by mobile vans were used
identify out of school children. Community acceparno
opening of bridge schools was sought by Agastyasf\@
then contacted the Government schools in ordebtaima list
of dropout children. Agastya recruited teachersnftbe
community to manage the Bridge schools. The teacileng
with community members then carried out door tordoo
canvassing to persuade parents to send their ehitdrdropout
schools. Agastya requested the local authoritiesldeov
utilisation of government schools for conductinglge school
classes during after school hours.

Agastya initially opened eight bridge schools, edat up to 22
and now has two bridge schools. Bridge schools wpened
primarily to meet the target of Agastya to reachtowut-of-
school children and mainstream 25 percent of thieataining
children in bridge schools was difficult — the tigs were not
conducive for working children who toiled all dayng in the
fields and were exhausted in the evening, power wete
common in these areas and therefore it was ditftoutonduct
classes in the evening.

Training was provided to the bridge school teachgrexperts
in management of bridge schools. As bridge schodl
mainstreaming are not part of Agastya’s core fothey
sought the help of Samuha in developing contentnaaigrial
for their syllabus. The syllabus covers alphabet&riglish and
Kannada and basic mathematics. The classes werenialf
and children were not subjected to the rigour aadipline of
a regular school. Here too, the pedagogy appliesitiwaugh
demonstrations and linkages to objects availabveryday
life.

Currently Agastya has shut down most of the schigals
schools are functioning) as children studying ienthhave
either been mainstreamed or have dropped out dbBri
schools. This could be attributed to the inabitifychildren to
adjust to the rigours of mainstream academic lifen@gration
of parents to cities in search of work. Othersngarily girls
dropped out as they had to take care of siblingale
responsibility for household chores or were foroced early
marriage.

Agastya appoints volunteers from the community wisd the
school and check attendance levels of mainstreamitten.
Remedial classes were held to help children whewer
mainstreamed and 753 children were supported inghelies



A teenage teacher...

Rekha gathers a group of children around her andesa
them recite the alphabets in Kannada loudly. Shesy
homemade puzzles and pebbles covered with col payset
to teach basic concepts in mathematics. Rekha8at &k
bridge school teacher at Yellburga district in Kep@and
confidently handles her class of 23 children. OhRekha’'s
duties is to convince parents to send their chiidie school
and her experiences with them have been variedmés
parents are involved in their child’s education argen
drop them in school, while others don’t let thehildren
come to school if there is work”. Rekha loves emgygagvith
children and hopes to obtain a degree in educasome
day. For now, it remains a distant dream as hereoés
oppose it!




Teachers training

Agastya realises that children need to be insgisedreative
teachers. Inthe Koppal programme a total of @6hers were
trained in twenty months. The Foundation's teattaéming
programmes aimed to diffuse and propagate cre#ting&ing
and problem-solving skills. Agastya used non-stashda
approaches to transform teachers, for exampleffbyirg
modules that integrate learning and knowledge acsabjects.
Two training programmes were held in August and éfolver
2006 for three days and emphasised teaching of bascepts
in physics, chemistry and biology and maths. Teacthwere
presented an attendance certificate at the erftegirogramme
to recognise their attendance at the trainingdbfiteon
teachers were asked for their feedback on the anogre and
how it could be improved.

Agastya through its teachers programme seeks ttupeoa
multiplier effect. It hopes that this group of thats in turn
would train other teachers and therefore theresigread of
Agastya’s pedagogy and approach in teaching ngtsmiénce
but all subjects. They therefore hope that thisld/auturn
impact students who are taught by these teachers.

Agastya plans to establish residential facilitiesd Teacher
Training Center and Lab School (Agastya Gurukualpldns to
link this Gurukul to 100 schools, so that teachaintng
becomes action-based and is practical and relégahe needs
of students.



What do we have to say about Koppal?

Rural children access alternative pedagogy not aviable even to the elite

The programme is targeted at poor rural childrdrest children come from farming
households in Koppal district. Cultivation and aghural labour is the primary occupation
of the population in Koppal.

Even alternative schools catering to the urbae €lit not offer the unique hands-on
pedagogy offered by Agastya. Agastya’s approactehasred that the rural masses attending
Government schools have access to such pedagodyaarttierefore transformed thinking

and learning among rural children. Many other oigmtions that work on education focus on
primary (albeit important) aspects such as readimywriting and quality of education
provided. However Agastya occupies a unique ninhmaking education fun and interesting.

The programme unlike many of its educational
counterparts does not rely on IT technology to We initially  thought ab(h
make learning more interesting, but instead usés
models (both simple ones that can be made with opening a school. But we soadn
materials available at home to expensive ones
(like the solar system model) costing over a lakh
of rupees) to stimulate children to learn. Childrenlimited and decided to run al

thus learn concepts through demonstrations and 1
problem solving rather than through text book

learning. access more children.

realised that its reach would b

13

outreach programme that woul

Rural children have proved as (if not more) qui¢k ] )
compared to their more elite urban counterparts Mahavir Kumar, Managing trustes
in absorbing on and reflecting on the concept Agastya
taught. Question and answer sessions with thesg- )
children highlight the children’s ability to graspncepts quickly if teaching is through the
use of demonstrations and experiments and linkisiephenomena to the working of
objects in everyday life.




Programme, though science oriented seeks to stimidéaexperiential
learning in other aspects of life

Agastya occupies a unique niche by
Though the concepts taught are primarily imparting science education. There are
few other voluntary organisations like
3 ureka Science Center and Navnirmati

seeks to encourage creativity and experiential (details on these provided later in the
report) that focus on science education.
However Agastya’s methodology

an effective pathway to get people to express| varies from these.

science related and scientific in nature, Agas

learning in all walks of life. We use science as

themselves and question without being afraldltoIt has now moved into other areas by

do so.” We thus seek to make learning fun and introducing mobile ecology and art
mobile labs. While their primary

interactive. intention is to break the barriers of fear
Ramji Raghavan, Chairman, Agast g and incomprehension about science in
\ ’ ’ students minds, its overall objective is

to spark curiosity and creativity and
engage children in dialogue, discussion and handsxperimentation to facilitate
learning and understanding. Agastya therefore htigighat any reorientation in
children’s mindsets in accepting and understandaignce would extend to other
subjects.

Pedagogy utilised provides positive reinforcement

The mobile lab along with instructors visited tt&szhools four to eight times in 20 months.
The sessions are extremely interactive and childremregularly called upon to participate in
and conduct the experiment. A correct answer arr@es question receives instant
recognition and appreciation.
. | always ask a child its name before he a
Instructors call upon children at random {o
answer queries or participate in an she participates in an experiment, it brings
experiment and therefore ensure that
participation is optimum. Instructors

reinforce concepts by asking questions gt personalises the child’s efforts.
the end of a session.

instant recognition among peers and

Sanmathi Kumar, Instructor, Koppal

Repeat visits to schools also begin with Programme
the instructor revising concepts taught y
during a prior visit before introducing new\

ones. The sessions are interspersed with gamgskagito prevent audience fatigue and
sustain interest levels.

It must be mentioned that the programme in pasdichis impacted children who were
considered as ‘poor in their studies’. Teacheramaverage have found children who
perform poorly in examinations are more proactivasking questions during an Agastya
session and seem to better understand concepts.



Agastya creates a cadre of instructors (both Agas#ys instructors as well as
young instructors) that serve as change agents

Agastya identified instructors from the local pamé. Very often these are individuals with a
degree in science and education. Many of them havked as teachers in a private school
but found value in working with Agastya. Most oéth heard about Agastya through word of
mouth or have watched Agastya in action during coamig visits.

Agastya has found it difficult to recruit instructcand drivers. The work demands - long
working hours, multitasking (sometimes driving theck as well as instructing the children,
extended travel, commitment and interest in teaghhildren and the ability to be proactive
and flexible). All mobile lab instructors were memwomen did not find the travel and long
working hours conducive. Women who work with Agastye employed in the science
center. All instructors were also trained as dsverensure that the predetermined schedules
were not thrown into disarray due to the absenaedriver. This was observed during the
evaluation, as an instructor was

also doubling as a driver. 4 N

Most important was the ability to As soon as we go into the school, we meet the

interact with children. All Agastya| headmaster and the science teachers. Without their
instructors were expected to have

innate skills or quickly acquire the] Permission we will not be able to get into the stho

ability to communicate effectively | \ye also ask them to fill out a feedback form when
with their audience. They were

expected to be effective in we have completed the session.
engaging children for a period of 4
to 5 hours. Demonstrations and
hands on experiments interspersed_ J
with games were utilised to retain

children’s attention and keep them focussed on whatbeing explained. Much of this was
acquired through regular capacity building workshapd on the job training.

Santhosh, instructor, Koppal programme

It was also expected that they foster and sustaiking relationships with the head masters
and teachers of the schools they visited. Agastyagramme could not have been
successful without these linkages. This was amiateaspect of the instructor’s role and is
depicted even in the role play by children.

Young instructors were cast in the role of teachHdmvever interaction with peers of the
same age helped alleviate fears that were facqddstioning a figure of authority especially
a teacher. Thus barriers were removed and thigd#ed greater interaction and
understanding and the freedom to express onesibibutifear.

In addition they received training in presentatstiils, interacting with an audience and
fielding questions from others



Agastya’s approach seeks deep and broad benefits @gposed to
conventional outcomes that focus on rote learningral enhanced
performance in tests

The interviews and group discussions with childrad various stakeholders, the role play
exercises and the observations of Agastya’'s demaiitsts in schools lead to the following
conclusions

Envisaged Outcome

Visibly increased interest in hands-on
learning

Greater levels of interaction and
communication between children, and
between children and teachers,

Better understanding of concepts




Improved learning achievement

These are specific learning outcomes indicated ggséya in its proposal to REACH and all
of these were achieved to a large extent.

Programme optimized scale and spread with high quay

Agastya, from the very beginning had realized thpdrtance of scale to achieve impact. It
had ensured this through two key components iptbgramme — the use of mobile vans

| which takes science to the doorstep of rural ceiidand collaboration with state
Governments to ensure that it was able to accesggment schools in various districts.
Mobile vans had traversed the four taluks of Koppsirict and had accessed 471 schools

| and targeted 97,53hildren in 20 months. All these schools had besited atleast once by
Agastya. There was little doubt that children exgub® even one visit had the opportunity to



experience learning in a creative manner that
Many schools keep asking us forignited interest in science. Agastya’s sciencearent
in Koppal housed over 120 experiments and had a
multifaceted centre (laboratory cum learning cum
able to go. We need to have mareactivity centre) where children could not only just
learn but also operate experiments by themselves.
This also ensured that the cost per child was &ept
up with the demand. a minimum. Agastya estimated the amount spent to
be in the range of Rs 20 -30 per child.

Suresh, District incharge,| scale and innovation has brought recognition to
\_ Koppal distric Agastya. The state and central Government and
other entities that support Agastya have done so,
because they chose to emphasise spread as oppassttitting themselves to a small

group.
However scale is a double edged sword. Agastydéas successful so far in maintaining
quality in its programmes as it is directly respblesfor the management of these

programmes. If Agastya is to increase its spreather states, it would need to collaborate
with other voluntary organisations and recruit &iddal staff (instructors).

repeat visits, but we simply are npt

mobile vans and instructors to keep

As Agastya grows it will need to think about sudy kjuestions as:
1. How to effectively manage increases in scaleapand scope of operations?
2. How to raise more resources (manpower and fégrto fund its expansion?

3. Given the increased scale and reach of Agastyaise operations, how should it
maintain and define quality. What is the level o@lity with which Agastya and its clients
are comfortable?

Agastya is decentralised in its functioning

Agastya has a staff of about 130 individuals witbuad 80 instructors and 30 drivers. In
Koppal Agastya has a staff of about 10 — 15 indizld. The head office in Bangalore does
not have a staff of more than three or four pecpiés indicates that Agastya is decentralised
in its operations and is an organisation with mummhierarchy. Managers in charge of
particular programmes in various districts haveat®snomy to make major decisions on
their own, as long as it is within the purview bétoverall programme direction set by the
management in Bangalore.

Agastya rewards qualities such as proactiveness@mditment and has promoted such
individuals who display these qualities. Autonohas also contributed to enhancing the
ability of programme staff to deliver results. s visible not only at the district level but at
the level of the instructor who is responsibletfur day to day operations of the programme
at the micro level. Instructors interact on a ragiasis with teachers and head masters of
Government schools and have the authority to demidend alter the programme for the day.
The willingness to allow people the freedom to ekpent with new strategies and explore
new options, and the ‘hands off’ approach has smitisily contributed to the success and
innovative nature of the programme not just in Kalpput in other districts in Karnataka and
Andhra Pradesh.



Increase in number of visits enhances confidencevigls

Of the 28 schools identified in Koppal district
(seven in each taluk) 50 percent of the schools
were selected for extended visits i.e. up to a
maximum of eight. All 28 schools were guarantepdafraid to handle chemicals such as
a minimum of four visits in 20 months. Four visit¢
to a school only exposed children to a basic
understanding of concepts. The instructors focugegxperiments. But after watching th
on rapport building, demonstrations and enablinj

children conceptualise and absorb scientific
theories and phenomena. The initial visit served fachemicals with ease, we have
an orientation visit that exposed children and
teachers to Agastya pedagogy to make the studén
comfortable and curious about their programme.] comfortable working with these

Initially we as teachers were

acids utilised for chemistry

11

Agastya’s instructors handle

Psecome more confident and

For every consecutive visit, Agastya recapped the hemical

previous concepts explained and moved on to the chemicals.

new set of topics. Ganga, Teacher, Kuvempu Scho@l,
Koppal Taluk

However extended visits (upto an additional four
helped Agastya leverage on its preliminary input K )
and concentrate on building a cadre of young

instructors. Inputs provided by Agastya during éhes
ﬂ . \ visits acquired a more specialised tone with famus
The Kuvempu School in Koppal capacity building, leadership training, polishing
received 2 lakh worth laboratory presentation skills and peer interaction. Extended
visits enabled instructors to engage better nat jus
with the children, but also with teachers which in
These were kept out of reach of turn sometimes lead to influencing teachers
methodology and thought processes to some extent
though this could not be determined with any
breakage. Our visits (eight) have | certainty.

equipment from the Government.
children as the teachers’ feared

motivated them to begin using the Young instructors were identified and children and

material” teachers were taught model making with simple
easily available tools. Students participatednmals

\ fairs and exhibitions while presenting the
and other schools.

Suresh, District in charge Kory
experiment to other students from the same school

Differences if any were not clearly distinguishahfel qualitative in nature. Both the district
in charge and the instructors mentioned enhancefidemce levels in children, greater
acceptance by teachers and children’s ability ;age in model building and participating in
the Young Instructors programme as some of théleisndicators. With a few schools, there
were changes made in allowing children to acceaetgnt which was previously not
allowed.

The role play exercises performed by children egdde eight visits showed greater
complexity and were more creative. Skits perforingdhem were better organised and
acted.



It is likely that eight visits enhanced understawggliabsorption and retention of concepts.
However it was difficult to determine the degreevafiance. It was impossible to attribute
increase in enrollment and retention and decrendeop out rates to Agastya’s intervention
alone. Several other variables such as backgrotidkildren, quality of education provided
by the schools, access to and location of scheallability of educational facilities etc
needed to be studied. In addition external factach as child labour, prevalent practices in
the community (early marriage of girls) and migsatmay have also served as causal factors.
More detailed pre and post quantitative testingleddo be conducted in a strictly controlled
} environment. It was also important that these
Teachers were uncomfortable with results were compared to that of schools which had
breakage and were also not not been exposed to Agastya’'s programme.

confident about explaining

concepts. Agastya design low cost  pynamic core team and networking
experiments with scrap material. | contributes to Agastya’s effectiveness

Dr Krishnan, advisor, Agastya An independent core group of educationists,
) scientists and investors leads Agastya'’s efforts:
This includes Dr P.K. lyengar, former chairman,
Indian Atomic Energy Commission, Mr K.V. Raghavéasrmer Chairman, Engineers
India, Rakesh Jhunjhunwalla, stockmarket invegttok Oberoi, former Goldman Sachs
partner, Dr Balasundaram, former principal of Righlley School, Dr R. Krishnan,
former Director, Gas Turbine Research EstablishragdtH.N. Srihari, former General
Manager, ICI Group, support Agastya in its effaaspark curiosity and transform
science education in rural areas. Agastya’s fou@dhairman Ramji Raghavan — a non
resident Indian who previously worked with Citibaarkd Mahavir Kumar, former
President of the Bangalore Stock Exchange speatheasffort (P. Balachandran
Warrier, CEO of the Manipal Foundation, initiatéx tKoppal Project when he was Chief
Operating Officer of Agastya). Several scientigisluding Professors SVS
Subramanyam and Ramaswamy of the Indian Instifueience, Prof. Parthan of Indian
Institute of Technology — Kharagpur, Mr. Shivkumfarmer Chief Designer of HMT and
Prof. Balurgi have helped develop models to exptaincepts in physics. Agastya has
also collaborated with the Homi Bhaba Center faeSee Education — HBSCE which
has emerged as a premier institution in the countryesearch and development in
science, technology and mathematics educationit$-ecology project, Agastya
collaborates with the Institute of Social and EcqoimChange; the environmentalist A.N.
Yellappa Reddy leads the project, which is monddrg a committee chaired by Dr.
Krishnan.

\.

HBSCE has designed an innovative (though underigabtl) science syllabus for primary
schools; trained hundreds of schoolteachers; cosionied science textbooks and trains class
XIlI students to compete in the International Matigmpiads.



In addition Agastya has obtained significant
media coverage and high visibility with article{ D
written about its programmes in several natiofjal \yihen | joined, I got a chance to

newspapers. Agastya’'s chairman. Ramiji
Raghavan has made presentations to the Wojldobserve senior instructors and the
Bank, the UK House of Lords Science and

Technology Chairman, Institute of Physics, correct us if we are wrong and help

London, representatives of key American us improve our technique.
educational institutions, Indian Institute of )

Science, ISRO, national and international Sanmathi Kumar, Instructor,
science conferences, Rotary Clubs and severjl Agastya
schools. Agastya has raised resources from L J

major foundations including the R.

Jhunjhunwala Foundation, Oberoi Family Foundatidimmagadda Foundation,
Schlumberger Foundation, the Deshpande Foundagilmbal Fund for Children and other
international Foundations and from corporate spanseluding i-flex solutions, Jain
Irrigation Systems, Hindustan Motors, Honeywell,l&gt Technologies, ENAM and
Synopsys.

Agastya is particular about capacity building

Agastya has collaborated with institutions suckhasHomi Bhaba Center for Science
Education and the Indian Institute of Science.riredbrs are put through an orientation
programme and also receive on the job training.sfgaemphasises quality control and a
senior instructor specifically designated for fhispose travels with instructors to various
schools, observes their teaching methodologiesiged ways and means to enhance their
skills and introduces them to new concepts. Intngcand other staff are invited to be part of
Agastya’s general body meetings. Here they arengareopportunity to revisit Agastya’s
philosophy (they are exposed to a presentationiaat vigastya symbolises) but are trained
by institutions such as the Ramanujam Center bas€tiennai. They also go through peer
evaluations with some of their senior colleagues vdview their methodology and approach
and suggest new ways to enhance these technigueg also went through training with

Hari Parmeswarahwho focused on how to spark creativity.

Regular staff training programmes are held ondbree months at the Kukanoor Science
Center where representatives from each distrigaimataka and Andhra Pradesh gather.
Professor Balurgi on a regular basis conducts ptkdphysics classes and demonstrations for
instructors. Senior district heads recently visiteel Poona University to attend a workshop
on model making and also received training at tbeiHBhaba Science Center in basic
concepts of astronomy.

Ramiji Raghavan is also a member of the Prime MirisKnowledge Commission (Working
Group on Science and Mathheaded by Sam Pitroda.

" Hari Parameswaran is a creative consultant anksveith Dynam Consulting. Hari has designed and
manufactured over a hundred different types of regekits for students ranging from pre-primary to
college, starting with India's first DIY kit way bl in 1964 when the company began operations from
within his father's garage. He holds over 26 patesh¢signs and copyrights.

2 The National Knowledge Commission is a high-leagVisory body to the Prime Minister of India, withe
objective of transforming India into a knowledgecisty. It covers sectors ranging from educatioreto
governance in the five focus areas of the knowlgrgadigm.



Relationship with the Government

( Agastya supplements government

We keep in regular touch with the Deputyinvestment recognising that primary and

! secondary education is principally the

responsibility of the government; and

Koppal. Senior staff from Bangalore has metthat the network created by the

him on several occasions when we started thg°vernment has the potential to r_each

évery child. It ensures that there is

project and more recently when they came|tdinkages with the Government at both

state and district levels. The objective

behind developing this structure is that

to inaugurate scienctairs. policy decisions taken at senior levels
should be quickly implemented.

\

Director of Public Instruction who is based i

Koppal to visit the programme. We invite him

Suresh, District in charge, Aga?a

Outcomes achieved for out of school children in Kgpal

22 bridge schools mainstreamed 276 children and The instructors explain th

outcomes set for the Koppal programmes were mo
or less achieved. Though these numbers have not
achieved, there is no guarantee though that these | manner through experiments. They
children continued to go to mainstream schools late .
Agastya did recruit volunteers to check this, lhere | also use the local language. While
is no definitive information on whether all the .

mainstreamed children continue to study in school. teaching the encourage people agd

eé(arious subjects in a very usefll

teach them in a simple way.

Headmaster, Higher primar
\ school, Koppal distrit

Strong attempts made at developing a comprehensiveanagement
information system

Agastya has set up comprehensive monitoring anldi&ian system to ensure that there is
collation of data on the Koppal programme. An alitiase line survey was conducted to
determine the demographic profile of each studetgrims of age, address, gender, if
affected by disabilities, educational status ofdhiéd and their family etc. This provided
Agastya with comprehensive data on children evéarbéhey started the programme. In
addition Agastya utilised the student tracking tdeveloped by its donor REACH during the
course of the programme gather information on iicldial students enrolled in a REACH
India -funded NGO program. The information was esdanto the database to facilitate



capturing data on how a program is progressing ribwa
meeting its goals. REACH also trained Agastya stathe use
of Tally (financial package) and has also provitteghing to
the staff on organisational development.

In addition Agastya has developed simple formatsetep track
of day to day operations. A simple table has besenl Wo track
the movement of the mobile van, distances travettesl
schools visited and duration travelled are impdrtemaddition
a school visit report has been developed to trnaftkmation on
name of the school, whether this is a preliminarg cepeat
visit, the class which has participated, the nunadbehildren
who have been exposed to the programmes. In addfit®
duration of the training and the number of experitae
conducted are also recorded. School teachers aatitasters
provide a qualitative feedback about the programfngmilar
feedback form is filled at the science centresridividual
schools which also records students’ feedback. Data
individual forms are consolidated into a weeklyaeghat
provides information on total number of schoolstets,
children and teachers impacted and remarks on weekl
activities.

Agastya has developed formats for each componethieof
programme which track the number of students (sedgeel as
boys and girls) impacted. In addition efforts haleo been
made to record the change in performance (in &gts
examinations) of children exposed to the outreacgnamme.
Agastya has also attempted to track students whe baen
mainstreamed though there is no definitive infoiorabn how
many children have continued to attend regular cishafter
being mainstreamed.

However it is important that all data gatheredabated and
aggregated to present a consolidated report oncitmphe
Aggregation of data over a period of time couldhel
demonstrate impact in a quantifiable manner.

Sustaining the programme after REACH
withdraws

Agastya has madmontingency plans to fund the programme
even after REACH withdraws. This includes signingOU
with the Government of Karnataka, who will supptbe
running costs of the mobile vans. However the isitgrof the
programme will be diluted as Agastya may not héee t
necessary resources to maintain the frequencysit$ (some
schools were visited 4 to 8 times) and continuermnth
programmes like the bridge schools, remedial educatc.




What do we suggest?

1. Outcomes need to be quantified over a
longer period of time

By helping to spark curiosity and creativity in Ichnen,
Agastya’s programme helps to fill a significant gapndian
education. Agastya’s pedagogy links directly toexigntial
learning as opposed to better performance in tAgstya
therefore seeks to change the manner in whichdbeational
system functions. While there is no doubt that Aggis
pedagogy has facilitated greater understandingiehsfic
concepts and creative thinking among childrenewatiience
gathered till date through interviews and obseovetiby
Murray Culshaw has been qualitative. There is Vigig
guantitative data to suggest that Agastya’s apjroac
necessarily translates into better understandinghbgren.
However this could be attributed to the small dorabf the
programme in Koppal. Agastya has data to showdbehg
1999 — 2003 the school public exam participatioth pass
rates went up significantly — from 40 percent te90 percent
- in Kuppam.

It is essential that Agastya either internally athvthe help of
external consultants develop quantitative indicatbat
highlight the impact of their programme on the edion
system at the local and state levels. These imgEaieed to be
utilised in control group experiments in order smbnstrate
the effectiveness of such an approach. Agastyaneét to
invest time and resources to conduct such studies.

Agastya needs to explore relationships with orgsitas like
Education Initiatives - EI in Ahmadabad that focus
education assessment and testii! is also behind ASSET
Assessment of Scholastic Skills through educatitesting
which is a diagnostic test that actually helps stusl improve
their performance.

Unlike regular tests which try only to find out hemuch a
child knows (or has memorised), ASSET measuresvelha

an effort by a gpoaf 1IM (Ahmadabad) alumni with first-hand experae of
onal institutionshds been formed with a mission to work towardditptive
tional system. It wdib this by building a team of people who have been
will continuously duéixpertise by networking, reading, documentingt bes
ring solutions famisem quality improvement and effective learningisTteam
to private schostshools groups, municipal school boards and gowents.




student has understood concepts and gives detagebdack on
the same, to help them improve. Thus ASSET helpk ea
student know whether she has actually understamtheept
early on so that immediate action can be taken.

2. Develop a package of materials on key topic

Agastya needs to document its pedagogy and deeelop
package of materials (including toolkits, Video Cérgl
Animation, Poster Calendars, Slides, Dialogue @assd
Class room Activities, Experiment Kits, Concept @ar
(booklets), demonstrations, Projects and books3tiating how
experiments and models need to be demonstratedtysga
already has a model making workshop and this coeld
expanded to supply models to other voluntary oggitns
who may be interested in adopting this approach.

3. Train teachers as education activists

Agastya’s attempts at lobbying for a change inetthgcation
system at both the state and central level are ecordable.
Ramji Raghavan is a member of the Knowledge Comariss
In addition Agastya collaborates with state Govegnta in
both Karnataka and Andhra Pradesh in order to aadekiren
in Government schools who are their primary audienc
However in addition to challenging orthodoxy, theyst
campaign for a larger systemic change with schatsthe
government to adopt these materials and methoddtgy
school instruction.

It is also not enough that Agastya catalyse sci¢emehing
from the outside. The change has to come from withis also
important that Agastya recognise teachers as keyqya in
this process. This is already an essential compaien
Agastya’s programme. However this needs to be gaepral
weightage to the outreach mobile lab programmeréfbee it
is important that Agastya focus not only on tead¢haning
(which needs to be made more intensive and handsubrlso
educate them on Agastya'’s core philosophy. It igartant that
a core group of teachers in every district becocheation
activists who would train their peers in demonsgtraof
models and explain key concepts by them. It is etgaortant
that they work with Agastya to advocate changehbiwithe
state education system in how science is taugsthiool. In
fact Agastya suggests that the Education Departoemites a
Government teacher with Agastya for a year to wtded and
absorb Agastya’s approach and advocate and acteiyote
the pedagogy to his peers and counterparts in dib&icts. It
is also essential that Agastya promote advocaeysaparate




but essential component of the programme and stditianal
funds from its donors for this purpose.

4. Repeat visits required to enhance impact

Dr. R. Chidambaram, Scientific Adviser to the Gawaent of
India describes Agastya’s programme as an innavatdlivery
programme at scale for rural India. In the Koppalgpamme a
total of 471 schools were visited. Of these onlys2Bools
received atleast four visits. All other schools evaot visited
more than once. However even single visits hawt tea
schools asking for repeat exposures. However iardad
measure impact, it is important that all schookseaposed to
the same number of visits.

It is important that future programmes in Koppatll ather
districts in Karnataka and Andhra Pradesh enswerakvisits
to each school. The number of visits required tdea® impact
needs to be determines through specific pre anttesting
and analysis of specific indicators (both qualtatand
quantitative). This is required to optimise bothlscand
impact.

5. Programme must be scaled and duplicated
through collaboration with other agencies

Agastya’s methodology is unique and leverages ateso
achieve impact. The programme can be duplicatesyn
district in the country. However in order to maxémiscale and
spread, Agastya needs to collaborate with othearasgtions
working in the area of education and/ or other tpyment
spheres. Agastya’'s has made some attempts to totltac
organisations like working in the area of educatluut there
has not been much progress. Agastya has beenypearijc
successful in collaborating with corporates. Irt the
Agastya’s mobile vehicles have the name of the spadng
organisation on the exterior. This helps in braniidng and
helps organisations promote their brands among rura
audiences as the vehicles travel significant dcganin visitng
schools. Agastya could conduct workshops to triff and
volunteers of other voluntary organisations and alsare
resources (educational material) with them. Agaptgas to
offer a degree course in creative learning ancetbes will be
able to self generate funds by offering these wuargs and
degree programme at a premium cost to staff of straam
and alternative education institutes that primaséyve
children from elite and financially comfortable féies.
Agastya has ventured into this previously in Baagabut this
was a one off event and needs to be repeated emdlfsed
into a specific programme component.



Agastya could collaborate with other organisatimasking on
science education like the Eureka Education Netwark
voluntary group of scientists, professionals angcation
activists based in Tamil Nadu who have come togedthe
develop innovative educational materials to imprthe quality
of school education or Navnirmiti based in Mumivaich
develops, and produces high quality, low costriiear
methods, tools and systems to bring about univieededn of
elementary mathematics and science skills and cangpies.
Such collaboration could in addition to increasscgle also
help in enhancing pedagogy and developing new agpes to
science education. In addition, being part of at@rnetwork
with such institutions can help Agastya lobby fbarge in the
way not only science but all subjects are taught.

6. Bridge school programme must be continued
in Koppal

Agastya has achieved its target of mainstreamirgc@idren
in accordance with the outcomes set for the Koppal
programme. Of the 22 schools opened only two reropémn.
The programme needs to be sustained in order tincen
mainstreaming of children. However it needs to emsoat a
majority of mainstreamed children are retainedrerable

to complete school through the National open schgstem. It
needs to collaborate with other institutions in Kalwho have
experience in bridge schooling or receive adequateing on
management of bridge schools. However Bridge scheed
not necessarily be a component of the programnoghier
states and districts and Agastya would need toidenthis
based on availability of funds and the funding ayen
requirements.

7. Second tier of leadership required

Agastya has a core group of advisers and ablergigeand
vision in the form of Ramji Raghavan and Mahavimiar.
Recently a professional with experience in eduoagiod
management has been recruited to coordinate ttralbve
programme of Agastya. Though this has succeedestlircing
the gap between the senior line of leadership hadiistrict in
charge, it would help if Agastya identified youngvdlopment
professionals to occupy this space. While they daded to
speak the local language and be familiar with caltmores of
these states, it is essential that they have a hadigtic
perspective in relation to education and grassrotitives.
This would also help Agastya tackle the issue oteasion
planning at various levels.
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