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A. Program Student Learning Outcomes

	Students graduating with a Chemistry B.A./B.S. from Cal State East Bay will 
 1. demonstrate knowledge in the various areas of chemistry, including inorganic chemistry, analytical chemistry, organic chemistry, physical chemistry, and biochemistry.
2.  work effectively and safely in a laboratory environment to perform experimental procedures and operate modern chemical/biochemical instruments.
3.  use quantitative reasoning to analyze chemical problems and evaluate chemical data.
4.  write and speak clearly on chemical or biochemical issues.
5.  work collaboratively in teams to solve chemical problems.



B. Program Student Learning Outcome(s) Assessed

	1.  Demonstrate knowledge in the various areas of chemistry, including inorganic chemistry, analytical chemistry, organic chemistry, physical chemistry, and biochemistry.
2. Work effectively and safely in a laboratory environment to perform experimental procedures and operate modern chemical/biochemical instruments.


C. Summary of Assessment Process

	

The assessment is focused on specific course learning outcomes in the areas of organic (CHEM 3301-02-03), physical (CHEM 3511-12-13), inorganic (CHEM 4161 and 4162), and biochemistry (CHEM 4411-12 and 4430). The methods include use of a standardized national exam, capstone laboratory exercises, embedded exam questions and the ability to critically analyze experimental results.





D. Summary of Assessment Results 
Organic Chemistry – CHEM 3303

Students took the standardized 2012 American Chemistry Society exam as their final exam in CHEM 3303. The performance of the entire class, as well as by major, is reported compared with the national norms. This was used as an assessment of SLO1. The exam average of the 86 students in the two sections combined who took the 2012 ACS exam was 29/70. This corresponds to the 25th percentile when compared to the national norms. Twenty-three of the students who took the exam were declared Chemistry or Biochemistry majors. The average on the 2012 ACS exam for the 23 majors was 31/70. This corresponds to the 33rd percentile when compared to the national norms. Ten students were declared BS or BA Chemistry majors. The average on the 2012 ACS exam for these 10 majors was 34/70. This corresponds to the 44th percentile when compared to the national norms. Thirteen students were declared BS or BA Biochemistry majors. The average on the 2012 ACS exam for these 13 majors was 28/70. This corresponds to the 21st percentile when compared to the national norms. 

Students in CHEM 3303 are assessed under SLO2 with a capstone laboratory experiment in which they work independently on determining the identity of two unknown substances using chemical tests and data obtained from instruments. Of all students completing the lab, 87% identified at least one of the two unknowns; 45% identified both. Of the 24 Chemistry and Biochemistry majors who finished the lab, 92% identified at least one of the two unknowns; 46% identified both. 
	Physical Chemistry - CHEM 3511: 
 Eight questions on the final exam were assessed and fall under SLO1.  Three of the questions had potential for partial credit. In these cases, if greater than 75% of the points were earned, the answer was tallied as correct. Chemistry and Biochemistry majors constituted 28 students in the class, 11 and 17, respectively. The data are indicated separately for Chemistry majors versus Biochemistry majors. 



	Question #
	% Correct, Chemistry Majors
	% Correct, Biochemistry Majors

	2
	45
	71

	6
	45
	65

	8
	36
	65

	9
	18
	12

	10
	9
	47

	16
	82
	53

	19
	55
	47

	20
	55
	53


Physical Chemistry – CHEM 3512
Three multipart questions on the final exam representing four physical chemistry learning outcomes were assessed and fall under SLO1, .  Each of these had potential for partial credit.  If greater than 80% of the points were earned, the answer was tallied as correct.  

	Question 
	% Correct

	2
	79

	3
	61

	6ab
	54

	6cd
	50


Advanced Inorganic Chemistry – CHEM 4162

Assessment of SLO1 in this class was conducted through administration of the 2009 Inorganic American Chemical Society Exam.  The exam average of the 16 students who took the 2009 Inorganic ACS exam at the end of the W14 quarter was 23/60. Of the 16 students, 14 were declared B.S. Chemistry majors. The average on the 2009 Inorganic ACS exam for these majors was also 23/60. This corresponds to the 18th percentile when compared to the national norms.

 (A score of 32/60 represents the 50th percentile.)

The 2009 national ACS exam contains questions on topics not covered in CHEM 4161-4162.  As such, only 30 of the 60 questions were used for assessment. The assessment goal chosen was achievement of an overall >50% average correct response to these 30 questions. The average score for these 30 questions was 54.6%.

Results of Capstone Assessment for Chemistry Majors
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The average score for these 30 questions was 54.6%.

General Biochemistry – CHEM 4412

Assessment of SLO1 in this course was conducted through 3 embedded questions in the second midterm and final exam, each covering a different learning outcome specific to the biochemistry curriculum. In cases where partial credit was applicable, if greater than 70 % of the points were earned, the answer was tallied as correct.
	Biochemistry Learning Outcome
	% Correct

	6
	64

	7
	70

	8
	78


General Biochemistry Laboratory – CHEM 4430

Assessment of SLO1 in this course was conducted through 7 embedded questions in the final exam.  Assessment of SLO2 in this course was conducted through examination of laboratory reports, laboratory notebooks, and experimental results. Chemistry and Biochemistry majors constituted 17 students in the class, 6 and 11, respectively. The data are indicated separately for Chemistry majors versus Biochemistry majors. 

	Question #
	% Correct, Chemistry Majors
	% Correct, Biochemistry Majors

	7
	67
	73

	8
	33
	55

	9
	33
	64

	11
	100
	91

	12
	33
	27

	13
	67
	73

	14
	17
	27


	Tool
	% Correct, Chemistry Majors
	# Correct, Biochemistry Majors

	Lab Notebook Analysis 1
	83
	91

	Lab Notebook Analysis 2
	83
	82

	Lab Notebook Analysis 3
	83
	82

	Gel Photograph
	100
	100

	Final Lab Notebook Score
	100
	73


E. Suggestions and Recommendations for the CSCI EETF in the Future 
	


