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Increase awareness of Climate Change through pedagogical 
innovation

Bring climate studies into the mainstream education

Use pedagogy as a means to address a great concern of our time



National Resource Center on Climate Change at IISER Pune
MHRD, GOI

Overall objectives of the NRC

To empower faculty through training by providing latest developments 
in the subject domain including 

Recent literature and reference material

New dimensions of knowledge 

Pedagogical improvement



TOPIC

1 Introduction to the Course

2 Introduction to Climate Science and 
Climate Change

3 Climate Archives, Data, & Climate Models

4 Climate Change: a) Past Records

(i) Climate Change on Tectonic Timescales

(ii) Climate Change on Orbital Timescales

(iii) Climate Change on Glacial/Deglacial
Timescales

(iv) Climate Change on Millenial
Timescales

(v) Climate Change on Historical
Timescales

5 Modern Climate Change: Climate Change Since 
the Industrial Revolution

6 Future Projections of Climate Change

7 Mitigation and Adaptation

8 Climate Change and Impacts in India

9 Climate Change and Impacts:
(i) The Indian Monsoon (ii) Water Resources 
(iii) Biodiversity and Ecology 
(iv) Climate Change and the Himalayan Glaciers

10 Climate Change: Policy and Governance
Global Negotiations and Domestic Policy Making

11 Climate Change and Society: Culture, Politics, And 
Social Dynamics

12 Teaching Resources and Pedagogical Practices
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TROPICSU  

Integrating climate science with core curriculum of high school and 
undergraduate college syllabi

Idea is not to make climate change education a stand-alone topic rather 
bring it to the core of the science and mathematics curriculum 



Allows educators to teach topics of their discipline (without deviating 
from prescribed syllabus)

Use of climate related examples will lead to increased climate 
awareness of students through school and college systems. 
Opportunity for significant impact

Tools and lesson plans stress on hands-on learning activities, are of 
different types, are location and language-specific (as far as possible) 
leading to effective learning 



Partners

International Union of Biological Sciences IUBS

International Union for Quaternary Research INQUA

International Union of Soil Sciences IUSS

International Mathematical Union IMU

International Union of Geological Sciences IUGS

International Union of Geodesy and Geophysics IUGG

International Union of History and Philosophy of Science and 

Technology IUHPST

International Union of Forest Research Organizations IUFRO

African Union of Conservationists AUC

IMAGINARY

Committee on Data for Science and Technology CODATA

International Council for Science- Regional Office for Africa ICSU-

ROA

National academies of Australia, India, 

Mongolia, South Africa, Ecuador & Egypt

UNESCO

World Climate Research Programme (WCRP)

World Meteorological Organization (WMO)















SAMPLE PEDAGOGICAL TOOLS FOR TEACHING TOPICS IN DISCIPLINES USING 
CLIMATE RELATED EXAMPLES

DISCIPLINES:
GEOGRAPHY
BIOLOGICAL SCIENCES
CHEMISTRY
PHYSICS
EARTH SCIENCES
ENVIRONMENTAL SCIENCES
MATHEMATICS
STATISTICS
SOCIAL SCIENCES
ECONOMICS
HUMANITIES



BIOLOGICAL SCIENCES



PEDAGOGICAL TOOL EXAMPLES: DISCIPLINE BIOLOGICAL SCIENCES





CHEMISTRY



PEDAGOGICAL TOOL EXAMPLES: DISCIPLINE CHEMISTRY

An interactive visualization tool: To conduct a classroom activity allowing the 
students to observe, understand, explore and analyze the molecular structure of 
carbon compounds (CO2 , CH4 ), the effect of electromagnetic radiation on the 
molecules, and the role of greenhouse gases in climate change.



PEDAGOGICAL TOOL EXAMPLES: DISCIPLINE MATHEMATICS



PEDAGOGICAL TOOL EXAMPLES: DISCIPLINE STATISTICS



PEDAGOGICAL TOOL EXAMPLES: DISCIPLINE ECONOMICS



PEDAGOGICAL TOOL EXAMPLES: DISCIPLINE SOCIAL SCIENCES



PEDAGOGICAL TOOL EXAMPLES: DISCIPLINE HUMANITIES



PEDAGOGICAL TOOL EXAMPLES: DISCIPLINE PHYSICS





PEDAGOGICAL TOOL EXAMPLES: DISCIPLINE EARTH SCIENCES



PEDAGOGICAL TOOLS ALSO CATEGORIZED ACCORDING TO CLIMATE TOPIC
FOR EDUCATORS TEACHING CLIMATE CHANGE COURSES

CLIMATE TOPICS (Focus on factors that determine the climate of the Earth: 
Role of Earth's Orbital Parameters, Atmosphere, Biosphere, Lithosphere, Cryosphere, 
Anthroposphere and their interactions 

Climate variability record (long-term and short-term)
Anthropogenic CO2 versus natural CO2 variability and temperature record

Role of Earth’s Orbital Parameters; Milankovitch Cycles 

Role of Earth's Atmosphere: 
The Layer Models and how to determine surface temperatures of the planet
Greenhouse Gases and their role in climate change 
Winds, Clouds, Coriolis Effect, Hadley Circulation, Walker Circulation

The Oceans and their role in climate change: Thermohaline Circulation, El Niño Southern 
Oscillation, Carbon in the Ocean



CLIMATE TOPICS CONTINUED

The Biosphere and its role in climate change

The Lithosphere and the weathering (Urey) reaction

The Cryosphere and climate

Long term Cycles and Feedback Mechanisms including the Carbon Cycle

Catastrophic Climate Scenarios. Snowball Earth, Runaway Greenhouse Effect

Energy, Economics and Climate Change 

Policies, Politics and Environmental Governance

Disasters and Hazards: Hurricanes, Cyclones, Tropical Storms; Floods; Droughts; Health and 
Disease 











PEDAGOGICAL TOOL TYPES

• MODELS / SIMULATORS

• INTERACTIVE VIZUALIZATION

• CLASSROOM OR LABORATORY ACTIVITY

• VIDEO LECTURES

• GAMES

• MOBILE APPS

• AUDIO / AUDIO PODCASTS



PEDAGOGICAL TOOL TYPE: MODELS





TEACHING TOOLS CLIMATE SCIENCE AND CLIMATE CHANGE 



PEDAGOGICAL TOOL TYPE: LABORATORY ACTIVITY



PEDAGOGICAL TOOL TYPE: VIDEO LECTURES / MICRO-LECTURES



TEACHING TOOLS CLIMATE SCIENCE AND CLIMATE CHANGE 
VIDEO LECTURE / VIDEO MICRO-LECTURE



TEACHING TOOLS CLIMATE SCIENCE AND CLIMATE CHANGE







TEACHING TOOLS CLIMATE SCIENCE AND CLIMATE CHANGE 
AUDIO



PEDAGOGICAL TOOLS: LANGUAGES 





LOCATION SPECIFIC PEDAGOGICAL TOOLS
NEW ZEALAND 

Visualize the 
relationship 
between climate 
change and the 
spread of some 
infectious diseases in 
New Zealand. This 
tool can be used as a 
visualization aid to 
teach topics such 
as Health and 
Diseases, 
Epidemiology, 
Infectious Diseases 
and Vector-borne 
Diseases, Climate 
Change and the 
Spread of Diseases.



OUR COAST OUR FUTURE FLOOD MAPS
CALIFORNIA COAST



Comic: The Possible Effects of Climate 
Change in the Bahamas
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