December 8, 2008
Brief assessment report from the Department of Chemistry and Biochemistry
Assessment committee: Julanna Gilbert, Murugaverl Balsingham, Ron Nohr, Larry Berliner

We have made reasonable progress on assessing the first four learning outcomes (Attachement #1) for our undergraduate chemistry and biochemistry majors.  One general outcome that has resulted from this experience of establishing our program assessment protocol is that there needs to be general department agreement on the learning outcomes for courses within the curriculum.  Hence, we recommend that when a new person is assigned to teach a particular course, that he/she be directed to the particular learning outcomes for that course.  Since these are all posted on the departmental portfolio, there is easy access to this information.

Discussions of how some of the assessment results may be used to inform changes in how we teach are underway.  

1.  General Knowledge

To assess general knowledge, the department decided to use student chemistry/biochemistry course GPA’s. 

i) 3.4-4.0 exceeds expectations

ii) 2.7-3.3 meets expectations

iii) <2.7 doesn’t meet expectations

Based on these criteria, it was determined that all of our chemistry and biochemistry majors exceed expectations.  In other discussions, however, the faculty has expressed the view that our students may not have adequate general knowledge of chemistry.  Hence we have a contradiction and this is a point of discussion for the next several months. 
2.  Problem solving skills 
Problem solving skills are being assessed with a series of three multiple choice tests that are administered through Portfolio.

Assessment Test #1

The department of chemistry and biochemistry has administered a multiple choice test to students who had completed the first four courses in chemistry (required for all chemistry and biochemistry majors) three times (in spring 2006, spring 2007, and spring 2008).  The test has been given at the beginning of Instrumental Analysis (CHEM 3210), and the students will have completed their first four courses either two quarters before or one year and two quarters before taking this test. Hence, this test assesses problem solving skills that have been retained for some time after completing the courses.  
The test results are attached to this brief report (Attachment #2).  The first five questions are based on the learning outcomes for General Chemistry, a one-quarter course. Of these questions, students have done consistently poorly on the first question.  The goal of this question is to test understanding of the relationship between the position of an element on the periodic table and chemical reactivity.  There is agreement among the members of the chemistry assessment committee that the specific compounds selected for the comparison can be misleading, and that the question needs to be modified. Students have done reasonably well on the remaining General Chemistry questions (2, 3, 4, and 5), and the average for these questions is given in parentheses in the attached table. We do note that on the 2008 test, there is a drop in performance compared to 2007 and 2006.  With the small number of students taking the test in any one year, it is difficult to point to a specific reason for this drop.  It is true, however, that for the 2008 data, General Chemistry was taught by two people who had not taught this course at DU before.  

The results for the rest of the questions on the test are for the Organic Chemistry sequence, and clearly the students have not performed well on this portion of the test.  In particular, after looking carefully at the individual question results, it was observed that on the average, students performed poorly when the question topic was related to organic synthesis. We are exploring this issue and believe that with modifications in the manner in which organic synthesis is introduced and taught, that this should be a resolvable problem.  The faculty members who teach organic chemistry will be meeting with the assessment committee to discuss this further during Winter quarter 2009.  
We also see a gradual decrease in the average scores from section 1 through section 4 of the test. This makes us wonder if the order of the questions is affecting the results.  That is, perhaps the students are not taking the test seriously and get “tired”.  We are discussing reordering the questions next time we administer the test. 

Assessment Test #2 
The second problem solving skills assessment test will be administered when students (chemistry and biochemistry majors) have completed Physical Chemistry I, Analysis of Equilibrium Systems, Chemistry of the Elements, and Instrumental Analysis. The test itself is being compiled and will be put on Portfolio for online deliver to students.  Our goal is to administer this test for the first time during Winter quarter 2009 to all students who have completed this series of courses. 

Assessment Test #3 

Biochemistry majors will take a third problem solving skills test when they have completed the biochemistry course sequence.    Chemistry majors will take also take a  test when they have completed the physical chemistry course sequence.   We have collected questions for these tests and are in the process of reviewing them before we add them to Portfolio.
3 & 4.  Work effectively & safely in the laboratory & Use instruments & computers to gather/analyze chemical information
For both of these learning goals we devised an assessment rubric which was administered in general chemistry at the end of Fall quarter 2008.  This paper based rubric was completed by the GTA’s in the course for each student in the class and we are in the process of collating the results.  These will be shared with the faculty next quarter for discussion.
ATTACHMENT #1: 

Learning Outcomes for Undergraduate Chemistry and Biochemistry Majors

At the completion of their undergraduate programs, chemistry & biochemistry majors will:

1. have a general knowledge of the basic areas of chemistry
2. be able to apply factual and theoretical knowledge of chemistry to problem solving
3. be able to work effectively and safely in the laboratory
4. be able to use instruments and computers to gather/analyze chemical information
5. be able to communicate effectively both orally and in writing about the discipline of chemistry
6. be able to use modern methods to retrieve and interpret chemical data/information
7. be able to work cooperatively as a member of a group to solve problems
8. be able to articulate the importance of chemistry in addressing the needs of society
ATTACHMENT #2
2006, 2007 & 2008 Assessment Test #1 (General Chemistry & Organic Chemistry) Results

	Test section and question number
	2008

% of students with correct answer 

(n = 20)
	2008

Average % of students with correct answers 
	2007

% of students with correct answer 

(n = 12)
	2007

Average % of students with correct answers 
	2006

% of students with correct answer

(n= 18)
	2006

Average % of students with correct answers 

	General Chem

	1
	25.0
	60.0 (68.8)
	33.3
	73.3 (83.4)
	38.9
	72.2 (80.7)



	2
	80.0
	
	91.7
	
	88.9
	

	3
	50.0
	
	91.7
	
	72.2
	

	4
	75.0
	
	83.3
	
	77.8
	

	5
	70.0
	
	66.7
	
	83.3
	

	Organic Chem I

	6
	70.0
	51.7
	50.0
	59.4
	61.1
	52.1

	7
	50.0
	
	75.0
	
	61.1
	

	8
	70.0
	
	75.0
	
	61.1
	

	9
	0.0
	
	75.0
	
	50.0
	

	10
	45.0
	
	50.0
	
	50.0
	

	11
	50.0
	
	58.3
	
	38.9
	

	12
	45.0
	
	50.0
	
	33.3
	

	13
	55.0
	
	41.7
	
	61.1
	

	Organic Chem II

	14
	35.0
	48.3
	25.0
	38.9
	16.7
	38.0

	15
	65.0
	
	75.0
	
	55.6
	

	16
	60.0
	
	41.7
	
	38.9
	

	17
	45.0
	
	25.0
	
	33.3
	

	18
	65.0
	
	41.7
	
	44.4
	

	19
	20.0
	
	25.0
	
	38.9
	

	Organic Chem III

	20
	40.0
	31.7
	8.3
	23.6
	16.8
	20.4

	21
	5.0
	
	8.3
	
	11.7
	

	22
	40.0
	
	25.0
	
	11.8
	

	23
	35.0
	
	16.7
	
	35.3
	

	24
	35.0
	
	50.0
	
	17.6
	

	25
	35.0
	
	33.3
	
	29.4
	


