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In recent years faculty, educators, and web designers at the University of Toledo have been engaged in education initiatives related to climate change. This presentation will summarize these efforts and provide specific examples of educational products and outcomes
developed to date from this work. In 2009 two faculty developed and taught a Distance Learning online undergraduate course on climate change that has subsequently resulted in three course offerings to a total enrollment of 125 students. This course was designed to
engage and interest students In a range of climate change topics covering both the natural science and policy aspects. In 2009 a project team from UT was successfully awarded a National Science Foundation grant in support of advancing science education in local schools In
the area of renewable energy. One teacher training course developed for this program was In the topic area of climate change and allowed for increased educational and project based science pedagogy by teacher leaders for subsequent adaptation in K-12 classrooms. The
NASA Global Climate Change Education program is currently funding a grant for a UT project team for the development of five climate change learning modules that will make use of available and emerging NASA science and data to address common misconceptions
regarding climate change and provides such learning materials to local high school science programs.

LEADERS: Climate Change course for teachers in
MA Education program in renewable energy
This program Is designed to provide graduate degrees in
Education focusing on aspects of renewable energy,
Including the related aspects of climate change

New undergraduate course in Climate Change
In 2009 the Center for Teaching and Learning at the University of
Toledo awarded a course development grant in support of new
Introductory course in climate change to be offered jointly between
Geography and Environmental Science

High School Learning Modules to address common
climate change misconceptions
The aim of this project is to develop learning modules
for high school students to examine common
misconceptions regarding climate change
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The climate change course is designed for online Distance
Learning format using the Blackboard platform. The
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(CO3) emissions at space and time scales much finer than has been achieved in
the past. The purpose is to aid in quantification of the North American carbon
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— il In this module, students will analyze climate variation
In North Africa, and its effect on vegetation health in
the Sahel. The Sahel region of North Africa has
overall undergone a period of drying over the last
century. During the late portion of the 20t century,
this was briefly reversed. Students will examine the
Impacts of varying water inputs and demands as well

hand” learning activities were introduced to engage the
leaders on the topic in order to enhance their learning and to
2. Trends and Predictions — Online content opens Monday August 22" Consider means by WhICh to bl’iﬂg thiS tOpiC into the

Carbon Cycling classroom through online activities or tasks. The list above
provides a set of online engagement activities for the first
week of the course where the focus was on basic
understanding of the climate and atmosphere.

Overview

We will start the course with an overview of earth’s climate. Before we begin more
detailed studies of climate change it is important that you have some basic understanding
of the key aspects of how the global climate is determined. In the assigned readings
discussion will focus on the defining climate and weather. the aspects of solar radiation,
interaction of heart energy with the atmosphere and the surface of the earth, and the
description of major climate regions

The Greenhouse Effect

A typical topic page (see example on right) consists of an overview
to introduce the topic to be covered. Learning outcomes are
provided so the student is aware of the key concepts, ideas and facts
they need to understand from this topic. The course has two e e i oo R

required readings: a course textbook (Mann and Kemp, 2009) and wrrosm il - | | )
the 2007 IPCC Reports (Summaries for Policymakers) with selected PR SR Evrcence for cmass Cranas o
readings identified for the topic. Each topic consists of a series of

Understanding the basic structure and functions of the atmosphere is important in order to
begin to consider how the climate of the earth is sustained by natural processes and the
key elements that result in global temperatures and climate conditions. The roles of the
various layers of the atmosphere and the abilities of the atmospheric gases to absorb and
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o Identify the main physical processes that impact global climate
o Identify the role of the Sun’s output of energy in global climate vanations

web link and additional Fesources, both intended to Supplement the N peiRER— ACTIVITIES FOR as increasing temperature on this System.
readi ngs. ST LECTURE C: “GREENHOUSE EFFECT”

Mann and Kump (2009). Dire Predictions pp. 10-35

:C:h“kwc’pl e S Throughout the course the LEADER teachers were exposed COOMMMOMENINE . o i oo e s o Figure 1. Trend in amplitude NDVI (top) and integrated NDVI (bottom) in the Sahel (between 6 and 20 degrees latitude north)
e ey 50t to a variety of Project Based Science (PBS) classroom g ot the period 5822002
activities that they were encouraged to sample and evaluate
. 41} Additonal Resources for potential application in their classrooms — see below. i s This learning module will provide an opportunity to examine
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term climate conditions are superimposed on these factors
resulting in cycles or periods of changes to stream flow
conditions and water levels.

¢. Instructions

hitp-//www_ pbs.org'webh/nova'teachers/activities/27ew  warmuing himl

Students will be given one aspect of the short-term organic carbon cycle that they will need to fully understand. They
will then meet with other members of the class to demonstrate their understanding of that aspect of the carbon cycle
After that, students will break up into teams and explain to the other groups their particular aspect of the organic
carbon cycie. At the end, students should have a fairy comprehensive understanding of the entire organic carbon cydle.

8 o [ v HOW'S THE WEATHER TODAY? E-2

G1o1E50 Overview:
(I oo | This lesson asks students to think about the weather in their area and introduces them fo weather

: e . T ot 4 and temperature trends in different latiudes of the United States. They will look at today's
weather map and record the high temperatures for a few cities. Students will conclude by
drawing pictures of themselves outdoors in their hometown and in another place that has
different weather.
hitp-//www . nationaleeographic. com/xpeditions/lessons/ 07/ gk? Aweathertoday himl

Aspects of the carbon cycle include: photosynthesss, respiration, death, decomposition, ond feeding.

Another important aspect of the course is the discussion T |
board posts assigned to each module. The instructors post
a question to which each student must post one original
reply and two content specific replies to other student
posts. This encourages active debate among the students
and enhances the interaction component of the learning
experience.

Studies have shown that students and the general public have significant
misconceptions about the role and nature of greenhouse gases (e.g., Kempton 1997),
the nature of the Earth's atmosphere, and the connection with the "ozone hole" (e.g.,
Jeffries et al 2001). We propose to address these misconceptions through a
comparative study of the terrestrial planets, using NASA datasets. This module is
designed to adapt an astronomy/planetary science approach to help students
understand how and why carbon dioxide plays a major role in determining the
surface temperatures of not just the Earth, but all the terrestrial planets with
atmospheres. We will address how variations in incident sunlight, greenhouse gas
concentrations, and albedo can affect surface temperatures, and what this
comparison can tell us about possible future climate change on Earth.

For each course module two or three learning activities
were introduced and the LEADER teachers, divided into
smaller working groups, completed the tasks for the
activity and discussed the learning gained from the
activity with consideration of its utility by students in
their classrooms (sample above). LEADER teachers also
developed their own projects resulting in presentations to
fellow teachers to assist in their classroom instruction on
climate change topics linked to state science standards.

Lesson C1: Factors that influence temperature

Orrerview I Students will draw on their previons knowledge and experience with weather to
predict approximate temperatures around the world and in their home country and then compare
their predictions with real world data. Then they will be provided with several factors that
influence the annual temperature pattern of a region and develop hyvpotheses regarding how and
why thev think these factors influence temperature develop plans how they might investigate
each factor.

Objectives Students will be able to:
* use observations and prior knowledge to make predictions;
= interpret real-fime real world data from a map;
= understand that weather varies with location; &
= develop hypotheses for how and why several factors influence the anmal temperature pattern of a

With three course offerings since 2010, 125 students have

completed the course with an average mean final grade of region

http:/wnanw. ciese. org/curmiculum weath i2enlessonC 1 shtml

B+ and student evaluations generally positive.
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