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Understanding of Carbon Cycling: A Comparative Study in US and China

Hui Jin, Li Zhan, Charles W. Anderson

Michigan State University

RESEARCH QUESTIONS:

1. How do American and Chinese students account for events about global warming? What are the possible learning trajectories for them to reach the goal of scientific reasoning about environmental events? 

2. As American students and Chinese students are from different educational contexts, do they experience different learning trajectories? Are their learning trajectories similar or different? How?

RESEARCH APPROACH:

Develop a carbon cycling Learning Progression (LP) with the focus on reasoning:

· Interpret students ways of reasoning about events by examining their explanation

· Six focal environmental events: 

Tree growth, baby girl growth, girl running, tree decaying, flame burning, and car running

DATA SOURCES: 

56 Interview transcripts: 

· US -- 31 secondary students & 2 elementary students

· China -- 23 secondary students 

DATA ANALYSIS

· Step 1. Develop hypothetical levels of the LP based on previous studies

· Step 2. Identify two patterns of students’ responses: naming performances & explaining performances; use exemplar worksheets to describe the LP and develop 12 exemplar worksheets to represent students’ characteristic naming or explaining performances in the six focal events. 
· Step 3. Divide each transcript into 6 units of analysis (each unit of analysis includes all questions and responses about one focal event); use the exemplar worksheets to code all transcripts; revise the LP.

FINDINGS

1. Patterns in two aspects of performance: 

American and Chinese data indicate similar patterns in two aspects of performance--naming and explaining: 

· Naming: the performances of naming the relevant science statements, principles, concepts, and facts
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Explaining: the performances of constructing qualitative explanations based on reasoning patterns

2. Comparison

· American and Chinese students’ explaining performances were very similar, with a majority of each group at level 2 -- relying primarily on hidden mechanism reasoning. 

· Naming performances were aligned differently for American and Chinese students. Students in both groups showed more level 3 and 4 naming performances than explaining performances, but the difference was much larger for Chinese students. This indicates that although Chinese students learned to repeat more scientific facts and definitions, they still relied on the hidden mechanisms reasoning to explain the events.
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3. Final Carbon Cycling LP with Two Learning Trajectories:

CONTACT US: 
Environmental Literacy Research Project 

http://edr1.educ.msu.edu/EnvironmentalLit/index.htm
jinhui@msu.edu, zhanli@msu.edu, andya@msu.edu






Level 1 Explaining Performances: Macroscopic changes explained by force-dynamics causation


Explain macroscopic events in terms of macroscopic causes; rely on force-dynamics discourse





Level 1 Naming Performances: Observable and Perceptive Characteristics


State science facts about body/machine parts, organism needs, or life story





Level 2 Explaining Performances: Macroscopic changes explained by hidden mechanisms involving Power


Explain macroscopic events in terms of hidden processes powered by materials/energy and abilities or powers of actors





Level 2 Naming Performances: Hidden processes, familiar substances and obvious energy evidences


State hidden processes such as plants making foods, familiar substances such as sugar, oxygen, and carbon dioxide, and obvious energy evidences





Level 3 Explaining Performances: Processes with unsuccessful constraints 


Explain macroscopic events in terms of processes involving molecules and energy forms; indicate awareness of conservation laws without using them successfully





Level 3 Naming Performances: Familiar molecules, energy forms, or chemical changes


State specific molecules, energy forms, or chemical changes





Level 4 Explaining Performances: Scientific model-based understanding


Explain macroscopic events in terms of chemical reactions constrained by the three principles of matter and energy and indicate a discourse of scientific constraints





Level 4 Naming Performances: All relevant Molecules, energy forms, & Chemical processes


State molecules of all reactants and products, all relevant energy forms, and chemical processes





INTERMEDIATE LEVELS
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