Understanding Climate Change DQC’s
What knowledge does a student, or citizen, need in order to understand a scientific document about climate change, such as the reports published by the Intergovernmental Panel on Climate Change? In addition to understanding the scientific method, students must decipher the complex chemical, biological and physical processes involved in the accumulation of atmospheric greenhouse gases and the ability of those gases to absorb infrared radiation reflected from the Earth’s surface back towards the atmosphere. At the heart of understanding this complexity is tracing matter, particularly carbon, and tracing energy associated with carbon containing molecules. Carbon Balance and Keeling Curve are two parallel Diagnostic Question Clusters (DQC’s) that are intended to diagnose problems in student reasoning about the processes involved in global climate change. Following an initial multiple process question, students are asked about individual processes contributing to the multiple process question. The names of individual questions categorized by process are shown in the table below.
	Processes
	Carbon Balance
	Keeling Curve

	Multiple Process
	ATMBALANCE (1)
	KLGSEASON (1)

	Photosynthesis
	FOODMOVE (3)
	CORNGROW (3)

	Transformation – Plant to Soil
	ORIGFUEL (4), FALEAVEA (5a)
	FALEAVEA (4a)

	Respiration – Decomposition
	FALEAVEA (5a), FALEAVEB (5a)
	FALEAVEA (4a), FALEAVEB (4b)

	Combustion
	COALELEC (6)
	QANGASCO (5)

	Atmosphere – Greenhouse effect
	GLOBWAMC (2)
	EARTHWARM (6)

	Biogeography
	
	GLOBELAND (2)


Carbon Balance Diagnostic Question Cluster

Please answer the questions below as carefully and completely as you can.

The carbon cycle diagram shown below indicates the Earth’s carbon pools and fluxes. The units used for pools are Pedagrams (1015 grams), and the fluxes are in Pedagrams per year.
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1. Based on the diagram above, is atmospheric carbon at a steady state? Circle Yes or No. 

Please explain your answer.

2. Scientists believe that the average temperature of the earth’s atmosphere has been increasing during the past 100 years. What is the major cause of this?

A) More heat is released from vehicles and factories into the atmosphere.

B)  More particulate pollution (smog) is in the atmosphere.

C) More carbon dioxide is in the atmosphere.

D) Deterioration of the ozone layer

E) None of these causes global warming.

Please explain your answer.

3. Draw arrows to explain how food moves through a green plant. Explain what the plant’s food is, and where it comes from.
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4. Coal, oil, and gas are called fossil fuels. What were they before they became fossil fuels?

5a. In the fall, the leaves on trees in a deciduous forest fall to the ground. Explain what happens to the leaves once they fall to the ground.

5b. Do the changes in the dead leaves affect atmospheric carbon dioxide levels? Circle Yes or No.

Why or why not?

6.  Power plants often burn coal to produce electricity. Where do the atoms in the coal go when it is burned? Decide whether each of the statements below is true (T) or false (F).
T  F  Some of the mass of the coal produces carbon dioxide in the atmosphere.

T  F  Some of the mass of the coal produces sulfuric acid in the atmosphere.

T  F  Some of the mass of the coal is converted to heat and electrical energy.

T  F  Some of the mass of the coal produces oxygen in the atmosphere.

T  F  Some of the mass of the coal is consumed by the flame when it is burned.  

