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A timeline of science education at HBCSE

• 1970s and 1980s: Field based programmes for rural and 
municipal schools 

• 1980s and 1990s: Science and mathematics education materials; 
Teachers’ orientation; Launching of Olympiad Program 

• 2000s: PhD programme under deemed university; Undergraduate 
science education 

• 2010s: Moving towards synergy between various dimensions
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Projects in Rural Maharashtra (1975-98)
Rural projects

 Khiroda (Jalgaon)
 Pabal (Pune)
 Surgana (Nashik)
 Chikhaldara (Amravati)
 Ashram schools of Thane, Pune  

and Raigad... and others

Municipal Schools
 BMC (1970-83) 
 SC/ST Talent Nurture (1980-86) 
 SMC (1990-93) 



HBCSE: Dimensions of work
• Research on science and mathematics education  

• Growing experts through its doctoral programme 

• Nurture of high-performing students 

• Development of resources and materials 

• Teacher professional development 

• Influencing education policy 

• Support to institutions 

• Science communication

4



57

Popular Science Writings Enriched 
through Fieldwork 
In Marathi, Hindi, English, Urdu

Some early books in 15 languages



68

Curricula Based on Research, Fieldwork and 
Classroom Trials

Homi Bhabha Curriculum for Primary Science and Mathematics
Textbooks, Workbooks and Teacherʼs books in English, Hindi, Marathi, Urdu
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The epiSTEME series of Conferences

Since 2004

Drawing on philosophy, cognition, history and socio-cultural studies, providing a common forum for 
researchers from science, technology and mathematics education

A biennial conference series to review research in Science, Technology and Mathematics Education (STME)

Historical, Philosophical and Socio-
cultural Studies of STM: Implications 
for Education

 Cognitive and Affective Studies of
STME

Curriculum and Pedagogical Studies 
in STME

epiSTEME 1 epiSTEME 2 epiSTEME 3 epiSTEME 4
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Science and Mathematics Olympiads
5-step process of selection and orientation
Experiments, problem sets, pedagogical articles

National Initiative on Undergraduate Science
Extended nurture of selected undergraduates for advanced studies 

and research in science

Programs at higher secondary and 
college level



• Practice-based R&D in science and mathematics education
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Generate new 
ideas

Translate them into 
practicable and usable 

forms

Implement ideas on a small or large 
scale

Research

and 

Innovation

A Synergy

Development

of Materials

and Methods

Outreach

and

Advocacy

Source: HBCSE Self-Review and Vision, October, 2014

HBCSE's quest



Mentorship by Higher Education 
Institutions under RAA

• Provides a broad spectrum of interaction 

• Academic support to schools and teachers 

• Developing and Demonstrating activities, 
experiments, strengthening school laboratories 

• Fostering teacher circles 

• Science/mathematics clubs for children 

• Use of technology in teaching and learning
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An example from HBCSE’s 
work in mathematics education
• The mathematics education group views teachers 

as central to learning. 

• A mathematics teacher spends nearly 100 hours in 
a year with students. 

• Her/his work may not be memorable, but is 
formative. 

• Focus on enhancing teachers’ capabilities as 
individuals and as communities
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Missing in teacher preparation: 
specialised subject matter knowledge
• Researchers have increasingly realised the role of 

subject matter knowledge specialised for teaching. 

• SMK. PCK, SCK, etc. 

• Teachers do not have an opportunity to gain such 
knowledge in systematic ways. 

• In school and university, teachers only acquire 
“common content knowledge”. 

• In teacher education (B.Ed., etc.), they acquire 
pedagogical knowledge largely independent of content.
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SMK: An example
A student in the class had added fractions like this: 3/7 + 2/3 
= 5/10. Why do you think students add in this way?  

When the teacher asked the student why she had done it in 
this way, the student said that her father had taught her. The 
teacher explained that this method was wrong.  

On the following day there was a complaint from the father. He 
pointed out that the teacher had added exactly like his 
method. This was his example: Marks in history: 35/50. Marks 
in geography: 24/50. Total marks in social studies 35/50 + 
24/50 = 59/100. 

How would you respond to the parent's criticism?
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Deeper mathematical 
understanding

• When we write 35/50 + 24/50 = 59/100, the symbol “+” does not 
represent addition as commonly defined in arithmetic. 

• Is it another kind of addition, but still valid? (Vector addition?) 

• How do we answer this question? What property of addition may 
not hold here? 

• Commutativity, associativity, closure hold for this “addition” 
operation. But identity does not. 

• The operation for fractions may be interpreted as taking a 
weighted average of two ratios. 

• The fraction (a+b)/(c+d) is always in-between the fractions a/b 
and c/d.
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Fostering deeper subject 
matter knowledge

• Does it help in teaching? 

• How can it be fostered? 

• Collaborative lesson planning groups 

• (Inspired by Japanese lesson study) 

• Implemented with teachers from BMC schools, KV 
schools and AECS schools in the neighbourhood
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Thank you!

16


