Teacher answer key for CER 
Postlaboratory: Constructing an explanation from analysis and interpretation of data
Use the data from your graph to answer the question, “Does warm water or cold water retain more CO2?” Create a scientific explanation to answer this question using the Claim-Evidence-Reasoning chart below.
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Rubric for CER (SLIDER 2016)
	CER element
	Zero (0)
	Early (1 pt.)
	Emerging (2 pts.)
	Sophisticated (3 pts.)

	1) Claim
	Does not make a claim that responds to the question
	The claim responds to the question but is inaccurate claim.
	Makes an accurate but incomplete claim in response to the question
	Makes an accurate and complete claim in response to the question

	2a) Evidence

Use of data
	No evidence is provided. 
	The evidence contains some of the appropriate data from an observation.
	The evidence contains most of the appropriate data from an observation
	The evidence contains all of the appropriate data from an observation.

	2b) Evidence 

Interpretation of data
	Does not interpret any evidence
	Interprets only some data accurately
	Interprets most of the data accurately
	Interprets all of the data accurately

	3a) Reasoning

General statement
	Does not provide any reasoning
	Answers why or how the evidence supports claim with no relevant scientific principles (disciplinary core ideas)
	Answers why or how the evidence supports claim with insufficient relevant scientific principles (disciplinary core ideas)
	Answers why or how the evidence supports claim with sufficient relevant scientific principles (disciplinary core ideas)

	3b) Reasoning 

Use of pieces of evidence
	Accurately uses no evidence or relevant big ideas to explain the relationship between claim and evidence
	Accurately uses some piece(s) of evidence and relevant disciplinary core ideas to explain the relationship between claim and evidence
	Accurately uses most pieces of evidence and relevant disciplinary core ideas to explain the relationship between claim and evidence
	Accurately uses all pieces of evidence and relevant disciplinary core ideas to explain the relationship between claim and evidence

	4a) Persuasion

Complete sentences
	No sentences are complete.
	Only a few sentences are complete.
	Most sentences are complete.
	All sentences are complete.

	4b) Persuasion
Grammatical choices 
	Majority of CER contains many grammatical errors.
	CER contains some grammatical errors.
	CER contains few grammatical errors.
	CER contains minimal grammatical errors.


Reference

Science Learning Integration Design, Engineering, and Robotics (SLIDER). 2016. Making a strong argument.  http://slider.gatech.edu/student-edition. 
Claim: A statement that answers your question, “Does hot water or cold water retain more CO2?”�Answers may vary depending on the data from each investigation.�One possible answer: Cold water retains more CO2 than hot water.








Reasoning: Your explanation for how the evidence supports your claim.


Examples of appropriate reasoning include: 


The size of the balloons increases due to CO2 being released from water in the Erlenmeyer flask. 


The balloon on the Erlenmeyer flask filled with warm water and CO2 gas was bigger than the balloon on the Erlenmeyer flask filled with cold water and CO2 gas. This indicates that more CO2 gas was retained in the cold water (and less CO2 was released into the balloon).


Warmer water increases the speed of the CO2 molecules, allowing them to escape into the atmosphere (balloon) faster.


Examples of inappropriate reasoning include:


No reasoning given.


Students repeat the results of their investigation.


Student incorrectly conclude that bigger balloons mean more CO2 retained or otherwise demonstrate they do not understand the idea that bigger balloon size means more CO2 escaped, and therefore less CO2 retained in the water.








Evidence: The scientific data you collected that support your claim. This is a good place for a graph of your results.


Evidence should be in the form of a graph or table. 











�








