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After a meeting in the end of the fall 05 semester, the chemistry department decided to look for ways to assess student learning progress in chem. 152.  

The objective of this document is to present the assessment tools used, the SLOs tested and the result found based on the recommendations of that meeting.

The SLOs tested
· Use dimensional analysis to make conversions in the metric system and the English system.

· Successfully perform mole calculations.

· Write formulas for ionic compounds, covalent compounds and acids from names and names of compounds from formulas. 
· Successfully perform stoichiometric calculations.

Assessment tool
After teaching each of these SLOs, students were given a quiz.  The objective of each question on the quiz is listed in the tables below.  At the end of the semester these quiz questions were incorporated as part of the final exam.
Results
The following are the results of the assessment of the following SLOs: 

1.  Use dimensional analysis to make conversions in the metric system and the English system

	 
	 % Correct Answers
	 
	 

	Metric system
	Quiz
	Final
	Difference

	one step
	87
	88
	1

	two steps
	66
	80
	14

	derived
	65
	75
	10

	cubic
	28
	30
	2

	English system conversion
	91
	92
	1

	 Average Correct Answers
	67
	73
	6


Results:

· There is a 6% overall improvement of the grade from the quiz (67% correct answers) to the final (73% correct answers).

· Students are a lot more familiar with the English system conversions (92% correct answers on the final) than with the metric system conversions (Average 84 % correct answers on the final).  When they took the quiz, students were not given the metric system relationships.  These results show that the students know how to use the dimensional analysis method and applied it correctly in the English system conversions, but were not successful in converting between metric system units because they don’t know the metric system relationships.

· Students don’t understand cubic unit conversions (only 30% of correct answers) and need more reinforcement in the future.

2.  Successfully perform mole calculations
	Mole concept
	% Correct Answers
	 
	 

	 
	Quiz
	Final
	Difference

	g to mol
	67
	92
	25

	mol to molecules
	81
	81
	0

	molar mass calc
	87
	98
	11

	atoms to g 
	61
	86
	25

	g to molecules
	45
	70
	25

	L to molecules
	67
	86
	19

	molecules to L
	73
	83
	10

	L to g
	59
	88
	29

	Empirical formula from g
	28
	61
	33

	Molecular formula from % 
	43
	58
	15

	Average correct answers
	61
	80
	19


Results:

· There is a 19% overall improvement of the grade from the quiz (61% correct answers) to the final (80% correct answers).

· It is easier for students to make conversions involving moles (92% correct answers) than conversions involving number of molecules or atoms (81% correct answers).

· Although there is an improvement in grade, most students don’t understand the concept of empirical formula (61% correct answers) and molecular formula (58% correct answers). 
3. Write formulas for ionic compounds, covalent compounds and acids from names and names of compounds from formulas
	 Nomenclature
	% correct answers
	 
	 

	 
	Quiz
	Test
	Difference

	Names From formulas: Binary Ionic
	63
	76
	13

	Names From formulas: Ternary Ionic
	52
	93
	41

	Names From formulas: Binary Covalent
	41
	90
	49

	Names From formulas: Binary Acid
	72
	81
	9

	Names From formulas: Ternary Acid
	70
	74
	4

	Formula From name:  Binary Ionic
	62
	70
	8

	Formula From name:  Ternary Ionic
	50
	75
	25

	Formula From name:  Binary Covalent
	74
	85
	11

	Formula From name:  Binary Acid
	50
	82
	32

	Formula From name:  Ternary Acid
	48
	80
	32

	 Average Correct Answers
	58
	81
	22


Results:

· There is a 22 % overall improvement of the grade from the quiz (58% correct answers) to the final (81% correct answers).

· It is easier for students to name compounds from formulas (92% correct answers) than to write the formula from name (78 % correct answers).

· It is a lot easier for students to name covalent compounds (88% correct answers) than to name ionic compounds and acids (79% correct answers).
· There is a larger improvement in grade in naming compounds from formulas (an overall 32% increase from 60 to 92% correct answers) than writing formulas of compounds from names (an overall 22% increase from 57 to 78% correct answers).
4. Successfully perform stoichiometric calculations
	 
	% Correct Answers
	 
	 

	 
	Quiz
	Final
	Difference

	mol to mol
	78
	98
	20

	Mass to mol
	78
	91
	13

	mass to Volume
	76
	89
	13

	Limiting reactant
	69
	83
	14

	% yield
	59
	68
	9

	 Average correct answers
	72
	86
	14


Results:

· There is a 14 % overall improvement of the grade from the quiz (72% correct answers) to the final (86% correct answers).

· Although there is an improvement between the quiz results (59% correct answers) to the final exam results (68% correct answers), most students still don’t understand the concept of percent yield.  

Conclusion

· In general students do better the second time they are tested on a concept than the first time (an average of 15 % overall improvement in their grade).

· Most students know how to apply the dimensional analysis method but have a hard time understanding the metric system.

· Some students are not able to understand the difference between the number of molecules or atoms and moles.

· It is easier for students to name compounds from their formulas than to write formulas of compounds from names.

What needs to be done?
Reinforce and re-teach the following concepts: 
· The metric system

· Derived units’ conversions.

· Difference between number of atoms and molecules and moles.

· Empirical formulas and molecular formulas concepts.

· Writing names from formulas.

· Limiting reactant process.

· The percent yield concept.
