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• Course description: This course will:

– Explain the pedagogy−how to teach it

• Ways of thinking, methods, strategies, rationales, and 

theoretical justifications for teaching climate issues at the 

university level

• Demonstrate how to teach some topics, e.g., greenhouse 

effects; impacts and how to cope with climate change

• Training outcomes: Understand how to:

• Find info (sources)

• Tailor the course materials as per audiences

• Develop a syllabus with major course contents

• Consider the interactions between the audience & instructor 

• Address related issues

• Reflect different social, political, and cultural contexts.

2

Course Description & Training outcomes
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Part I: Ways of Thinking in 
Info Collection, Course 

Design & Delivery



Understanding Audiences & Course Boundary 

• Your audience? A wide range of disciplines

– STEM students

• General Sci./Eng. (e.g., IT, Agricultural/Natural Sci.)

• Civil Eng., Environ. Sci./Eng., Chem. Eng.

– Social/human Sci./Education/Fine Arts/Public Affairs

• Journalism & Mass Communications

– Law School/Business Adm./Medical School….

• Broader institutional focus/thinking

– Difference between 
• Law school
• Medical school

• Business school

• College of engineering

• Engagement of resources/knowledge

• Other factors

– Environmental/economic factors

– Global/cultural/social
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Focus to What?
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Complexity of Climate Change
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Locations and Cultural Difference
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Part II: Collecting/tailoring 
Course Info/Materials



Where to find Info?
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•350.orgInternational campaign that is building a movement to unite the world around solutions to the climate crisis. Their mission is to inspire the world to rise 

to the challenge of the climate crisis—to create a new sense of urgency and of possibility for our planet. The focus is on the number 350--as in parts per million 

CO2. Scientists say that if we can't get below that number, the damage we're already seeing from global warming will continue and accelerate.

•Architecture 2030Non-profit, non-partisan and independent organization whose mission is to rapidly transform the US and global Building Sector from the 

major contributor of greenhouse gas emissions to a central part of the solution to the global-warming, energy consumption, and economic crises.

•Association for the Advancement of Sustainability in Higher Education (AASHE)

•BiocharCharcoal used for agricultural purposes. Created using a pyrolysis process, heating biomass in a low oxygen environment. Once the pyrolysis reaction 

has begun, it is self-sustaining, requiring no outside energy input.

•Biodiversity for a Livable ClimatePromotes the great potential of inexpensive, low-tech and powerful Nature solutions to the biodiversity and climate crises, and 

works to inspire urgent action and widespread implementation of many regenerative practices.

•Biodiversity for a Living ClimateCollaborates with organizations around the globe to advocate for the restoration of soil, and of grassland, forest, wetland, 

coastal and ocean ecosystems–along with the associated carbon, water and nutrient cycles – to draw down excess atmospheric greenhouse gases, cool the 

biosphere, and reverse global warming, for the benefit of all people and all life on earth.

•Climate + Energy ProjectSupports lively, informed conversations about our energy future. Helps halt the Midwest’s contributions to global warming and climate 

change. Supports the reduction of greenhouse gas emissions by increasing energy efficiency and developing renewable energies in a sustainable manner.

•Climate CountsA collaborative effort to bring consumers and companies together in the fight against global climate change.

•Climate Science CentersProvides scientific information, tools and techniques that land, water, wildlife and cultural resource managers and other interested 

parties can apply to anticipate, monitor and adapt to climate and ecologically-driven responses at regional-to-local scales.

•Committee on Global Warming & Climate Change - House

•Committee on Global Warming & Climate Change - Senate

•Intergovernmental Panel on Climate ChangeUnited Nations body for assessing the science related to climate change.

•Kyoto ProtocolInternational agreement linked to the United Nations Framework Convention on Climate Change. Its major feature is a binding targets for 37 

industrialized countries and the European community for reducing greenhouse gas (GHG) emissions by an average of 5% against 1990 levels over the five-

year period 2008-2012.

•Mothers Out Front

•Regeneration InternationalProject of the Organic Consumers Association and a 501(c)(3) nonprofit dedicated to building a global network of farmers, 

scientists, businesses, activists, educators, journalists, governments and consumers who will promote and put into practice regenerative agriculture and land-

use practices that: provide abundant, nutritious food; revive local economies; rebuild soil fertility and biodiversity; and restore climate stability by returning 

carbon to the soil, through the natural process of photosynthesis.

•Savory InstituteLivestock management brain trust that connects the dots between climate change, water scarcity, energy shortages, global health, food 

security and women's empowerment. Develops innovative tools and enhanced curricula, inform policy, establish market incentives, increase public awareness, 

and coordinate relevant research, cultivating relationships with aligned partners.

•Soil4Climate: Restoring Soil to Reverse Global WarmingNonprofit organization that advocates for soil restoration as a climate solution. We promote 

regenerative land management practices to capture atmospheric carbon and encourage collaboration with the larger body of climate activism.

•U.S. Environmental Protection Agency Provides information on climate change for communities, individuals, businesses, states, localities and governments.

•United Nations Framework Convention on Climate ChangeAn international treaty signed by most countries in order to reduce global warming and cope with 

whatever temperature increases are inevitable.

http://www.350.org/
http://www.architecture2030.org/
http://www.aashe.org/
http://www.biochar.info/biochar.biochar-overview.cfml
https://bio4climate.org/voices-of-water/
http://bio4climate.org/
http://www.climateandenergy.org/
http://climatecounts.org/
http://www.interior.gov/csc/index.cfm
http://www.malegislature.gov/Committees/House/H51
http://www.malegislature.gov/Committees/Senate/S51
http://ipcc.ch/
http://unfccc.int/kyoto_protocol/items/2830.php
http://mothersoutfront.org/
http://regenerationinternational.org/
http://www.savory.global/institute/
https://soil4climate.org/
http://www.epa.gov/climatechange/
http://unfccc.int/2860.php


Example 1: USEPA Climate Change Website (1) 
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Example 1: USEPA Climate Change Website (2) 
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Example 1: USEPA Climate Change Website (3) 
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Climate Change Impacts

by Sectors:

Climate Equity: Impacts on vulnerable populations 



Example 2: UN’s IPCC Website (1) 
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• Four working groups (WGs)

– WG1: assesses the physical science of climate change.

– WG2: Impacts, Adaptation and Vulnerability

– WG3: Mitigation of Climate Change

– TFI: The Task Force on National Greenhouse Gas Inventories



Example 2: UN’s IPCC Website (2) 
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Tailoring Info Accordingly (1) 
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Greenhouse effect (simpler way):



Tailoring Info Accordingly (2) 
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Greenhouse effect (more sci. way):



Tailoring Info Accordingly (3) 
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Climate Impacts (simple way):



Tailoring Info Accordingly (4) 
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Climate Change Impacts (more sci. way):



Tailoring Info Accordingly (5) 
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Climate Change Impacts (more sci. way):



Tailoring Info Accordingly (6) 
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Climate Change Impacts (more sci. way):



Tailoring Info Accordingly (7) 
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Mitigation of Climate Change (simples way):



Tailoring Info Accordingly (8) 
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• Techniques for mitigating climate change (16 h)

- GHG emissions↓(fossil fuel/coal usage↓)

- Carbon capture and storage (CCS)

- Adaptation (e.g., green energy) 
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Part III: Syllabi Design 



Elements of a Good Syllabus
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• General course information

• Text references

• Instructor information

• Course definition and goals

• Learning objectives

• Grading scale

• Expectations

• Safety/university polices

• Tentative course schedule (with weekly/daily topics)



Effect Learning Objectives (1)
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• Select clear objectives

− Do not use vague terminology

− Be direct and to the point

• Each objective should be singular

 Do not lump multiple objectives together

• Base lessons on learning objectives

• Draw quiz and test questions from learning objectives (no surprises)

• Use bloom’s taxonomy to develop a course appropriate range of 

learning objectives



Effect Learning Objectives (2)
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Examples

Bad: 

Solve hydrostatics problems

Better:

Student will be able to calculate hydrostatic forces and their 

positions

Best: 

1. Student will be able to calculate the hydrostatic force on a 

submerged flat surface

2. Student will be able to find the line of action of a hydrostatic 

force on a submerged flat surface
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Part IV: Lectures Delivered 
In CEE Dept. at UNL 

Related to Introduction to 
Climate Change



Short Topics at the CEE Dept. of UNL (1)

About Global Atmospheric Change (a direct topic) (Taught in CIVE 321

        Principles of Environ. Eng., 2 lectures = 150 min)

– The composition of the earth’s atmosphere
– Global temperature model
– The greenhouse effect

• Solar energy & energy radiated from the ground
• GHGs & the atmospheric radiative window/global energy balance
• Global warming effects

– Changes in stratospheric ozone
• Ozone formation/removal
• Ozone hole at Antarctica/destruction of stratospheric ozone
• Impacts of involved gases (CFCs, CH4, N2O, O3, methyl chloroform, CCl4, etc.)

– Perspective on global atmospheric change
• Policy areas
• Coping with climate change

– Mitigation
– Adaptation
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Short Topics at the CEE Dept. of UNL (2)

• Indirect topics:
– Intro air pollution (= 4  x 75 min)

• The Clean Air Act
• Criteria Pollutants (micro & macro)
• Meteorology
• Atmospheric dispersion (models)
• Indoor air quality
• Emission controls

– Sustainability (= 75 min)
• Basic concepts of sustainability

– Definition/UN’s goals/basic concepts
– Boundary/recent trends

• Brief intro to textbook contents (Ch. 8) 
• Three major considerations

– Resources used
– Resource conservation/waste management
– Life cycle assessment (LCA)

– One student presentations (20 min)
Note: Thus, I only taught 
150 min directly + 400 min indirectly
about climate change and the related topics!
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Summary
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Sample Files
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Questions?

Thank You!
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