ATTACHMENT A
SCIENTIFIC REASONING RUBRIC

	LEARNING OUTCOME
	Scoring
	

	
	Exceeds Standards
	Meets Standards
	Does Not Meet Standards
	

	
	3
	2
	1
	0
	Comments

	1. Collect observations.
	· Observations of similarities, differences, and overall comparisons are made based on prior knowledge.
· Observations are discussed and accounted for in a thorough explanation.
	· Mention of general similarities, differences, or comparisons is based on prior knowledge.
· Discussion shows evidence of overall account for observations.
	· Limited references are made to comparisons based on prior knowledge.
· Discussion is deficient and does not provide overall account for observations.
	· Limited or no comparisons are made to prior knowledge.
· Discussion and explanation of observations contains errors or is overlooked.
	

	2. Ask a question.
	· Question is posed in a way to make sense of the observation collected.
· Question is appropriate precise, and clearly stated.

· Question portrays a genuine interest in drawing a conclusion.
	· Question is posed in relation to the collected observation.
· Question is clearly appropriate.

· Question suggests an interest in drawing a conclusion.
	· Relationship between question and observations is unclear.
· Question, although clear, is inappropriate.

· Question shows little interest in drawing a conclusion.
	· Question is irrelevant to observations collected.
· Question is inappropriate, unclear, and poorly stated.

· Question shows no direction in guiding experimentation.
	

	3. Develop a hypothesis.
	· Association between the hypothesis, observation, and question is direct and relevant.
· Hypothesis can be tested in a way to be refuted or defended based on outcomes.

· All variables and controls are clearly operational.

· Prior or applicable concepts and vocabulary are used in reasoning and rationale behind formation of the hypothesis.
	· Associations among hypothesis, observations, and question exist.
· Outcomes can be reached by testing the hypothesis.

· Variables are operational.

· Use of Prior knowledge or vocabulary is utilized in rationale of hypothesis.
	· Associations among hypothesis, observations, and question are incoherent.
· Hypothesis can be tested but yields minimal outcome.

· Portions of variables are overlooked.

· Rationale for hypothesis is unclear.
	· Unjustifiable association links the hypothesis, observations, and question.
· Hypothesis is non-operational in its ability to be tested for outcomes.

· Variables are unaccounted for.

· Rationale of hypothesis is void or contains misuse of prior concepts or vocabulary.
	

	4. Design experiment & collect data.
	· Scientific procedures are stated in precise, concise, repeatable steps.
· List of materials is complete and described according to use.

· All variables and control are identified and properly manipulated individually.

· Experimental data is gathered, measured, and recorded effectively and efficiently.

· All experimental processes are conducted in a thorough, technically sound, safe, and collaborative manner.
	· Clear, repeatable steps to procedure are listed.
· Materials list is complete and partially described.

· Control and variables are identified properly.

· Experimental data is gathered, measured, and recorded sufficiently.

· All experimental processes are conducted in a safe and thorough manner.
	· Procedural steps are listed but would be difficult to replicate without inferences.
· Materials list is completed but without any description.

· Control and variables are changed simultaneously.

· Experimental data is gathered, measured, and recorded incompletely.

· All experimental processes are conducted safely.
	· Procedure is vague, general, and not easily replicated.
· Materials list is incomplete.

· No control is provided, and all variables are not tested.

· Data gathering, measurement, and recording are done ineffectively.

· Experimental processes are done in a mode that breaks general rules of laboratory safety.
	

	5. Draw conclusions.
	· Statement of support, rejection, or modification of the original hypothesis is defended based on experimental data.
· Relevant concepts and prior knowledge are used to describe how the conclusion answers the original question.

· The conclusion relates to scientific topic or interest and prior concepts.
	· Statement of support, rejection, or modification of the original hypothesis agrees with experimental data.
· Conclusion uses general reference to prior knowledge or concepts in answering original question.

· Conclusion is related to either scientific topic or prior concepts.
	· Statement of support, rejection, or modification of original hypothesis contradicts experimental data.
· Conclusion uses insufficient reference to prior knowledge or concepts in answering original question.

· Conclusion shows incomplete or insufficient referent to scientific topic or prior concepts.
	· Original hypothesis is neither supported, rejected, nor modified.
· Prior knowledge and concepts are not used or are misused in relation to answering of original question.

· Conclusion shows no reference to topic of interest or prior concepts.
	


Rubric extensively based on model developed by Blue Ridge Community College as part of its general education outcomes initiative (http://www.br.cc.va.us/research/)
