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Both set of questions have been already implemented in the course. It has been suggested to develop a third set of questions to be applied at the end of the course. The first set of questions revolves around quantitative reasoning (QR) based on problem solving using conversation factors (Chapter 1). The second set revolves around problem solving using conversation factors grounded in Chapter 4 content (Quantities in Chemical Reactions). As this last topic is the most difficult content for students in this course, it is not clear if their QR development is masked by the lack of understanding of chapter 4 ideas. Thus, final exam questions linked to chapter 1 and chapter 4 will document if students develop QR skills regardless their course content understanding level.

This below table summaries rubrics used to document student progress. Students regardless their math levels show difficulties transforming the problem statement into a work algorithm. They also need to develop the ability to appraise the results to evaluate correctness and/or if it makes sense. Thus, develop rubrics aim to appraise these aspects of QR skill development.


QR-Problem Set 1 (Chapter 1: Conversion Factors in Calculations)
QR-Problem Set 2 (Chapter 4: Quantities in Chemical Reactions)
	Criteria
	Satisfactory
	Intermediate
	Novice

	Student ability to deconstruct the problem statement into a work algorithm
	2 
(Based on the ability to set up all problem steps correctly using math language mainly conversion factors)
	1
(Based on the ability to set up some problem steps correctly using math language mainly conversion factors)
	0 
(Based on the ability to set up NO problem steps correctly using math language mainly conversion factors)

	 Student ability to perform calculations
	1
(Based on the ability to perform all step calculations using appropriate units if applies)
	0
(Based on the ability to perform only some step calculations using appropriate units if applies)
	0
(Based on the ability to perform NO some step calculations using appropriate units if applies)

	Student ability to evaluate if results are accurate and/or make senses
	2
(Based on the ability to correctly show results with no mathematical and conceptual mistakes)
	1
(Based on the ability to correctly show results with no conceptual mistakes and with mathematical mistakes that do not alter the answer significance)
	0
(Lacking ability to correctly show results with no conceptual and mathematical mistakes) 



