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Note that this activity is being developed for use spring semester (2011), so it has not yet been 'field tested' and may undergo further modification prior to deployment.
Overall goal (concepts):  Examine scientific evidence of global warming.

Objective 1: Interpret CO2 data, including spatial and temporal trends.

Objective 2: Describe how natural (paleo) trends in CO2 differ from current global trends.

Skill development goal: Make and interpret graphs. 

Objective 1: Download data from credible web-based source.

Objective 2: Using basic spreadsheet program (e.g., Excel) to graphically present data.

Objective 3: Interpret graph by identifying trends and calculating a rate of change.

Objective 4: Use current trends to predict future trends.

Objective 5: Collaborate with others to interpret data.

Placing this assignment in the context of student learning

Students will have taken at least one other Earth Science course as a prerequisite.  Prior to this activity, part of which will be completed in class and part as an assignment, students will have learned about current climate classification, examined paleoclimate records to understand natural climate forcings, been introduced to different feedbacks in the climate system, and reviewed the difference between the natural greenhouse effect and global warming.  Students will have examined ice core records to investigate the natural range of CO2 variability and to see the relationship between CO2 and temperature in the past.  Students will also have experience graphing with Excel, so this activity will act as an assessment of this skill.  The hope is for students to apply their knowledge of natural climate change and decide for themselves that a natural cause cannot explain the current warming trend.
Aligning the assignment goals with course and department goals

This assignment will be used in Climatology, a sophomore level course for science majors and minors.  One unit of the course will be devoted to future trends in climate, and this assignment will be placed at the beginning of that.  This assignment also addresses several of the objectives of our department's assessment plan, including working in groups, graphing and interpreting graphs, describing how Earth functions as a system in relation to climate, and describing the scientific understanding of the human influence on the Earth system.

Student preconceptions/misconceptions:  Students encounter plenty of information about global warming in the media, from their parents, and prior courses, but they have limited understanding of climate science.  Common misconceptions among my students include: the greenhouse effect and global warming are the same, ozone depletion causes global warming, and global warming is caused by carbon dioxide that gets trapped in our atmosphere.  This latter misunderstanding highlights that students do not even have a basic understanding of gases in the atmosphere (some have developed the idea that greenhouse gases are not components of the air, but separate entities somehow trapped in our atmosphere), and how the natural greenhouse effect works. Many students do not think that global warming is 'real', or if they concede a warming trend, they attribute it entirely to natural causes.  The overarching goal of this activity is to have students develop a scientific understanding of the greenhouse effect, natural climate change, and global warming using real data from reliable sources.

Unveiling preconceptions/misconceptions: Students will be given a pre-course survey at the beginning of the course to evaluate their understanding of the greenhouse effect and global warming.  

Assessment of student understanding: Students will submit answers that accompany this activity and post-test questions will address this content.
