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A. Program Student Learning Outcomes

	Students graduating with a Chemistry M.S. from Cal State East Bay will :
1. demonstrate specialized knowledge in the chemical sciences beyond the undergraduate level.
2. work effectively and safely in a laboratory environment using modern chemical/biochemical instrumentation and methods to test hypotheses or design solutions to problems.
3. understand, organize, and critically assess information from the chemical literature.
4. present complex chemical information via oral and written reports.
5. work collaboratively in teams to solve chemical problems.


B. Program Student Learning Outcome(s) Assessed

	1. demonstrate specialized knowledge in the chemical sciences beyond the undergraduate level.


C. Summary of Assessment Process

	As stated in our five-year assessment plan, in 2017-2018 we specifically concentrated on Program Learning Outcome #1 which concerns demonstrating specialized knowledge in the chemical sciences. In addition we continued to assess program content through Program Learning Outcomes #2 (work effectively and safely in a laboratory environment using modern chemical/biochemical instrumentation and methods to test hypotheses or design solutions to problems.).

Demonstrating knowledge in chemistry was conducted through the course Advanced Topics in Biochemistry (CHEM 6410) and Seminar (CHEM 6820). The laboratory assessment and the ability to critically analyze experimental results was conducted through capstone laboratory exercises in Protein Chemistry Techniques (CHEM 6430).  


D. Summary of Assessment Results 
	CHEM 6820 Seminar (Fall 2017, Winter 2018, and Spring 2018)
All chemistry graduate students must complete three separate Chemistry Seminar courses (CHEM 6820). Students are expected to select a topic in chemistry or biochemistry, search the literature, develop and deliver an oral presentation (using PowerPoint), and answer questions. The seminar is presented to fellow students and to the faculty. These seminars were used to assess the students’ ability to understand, organize, and critically assess information from the chemical literature, and to present complex chemical information via oral and written reports. 

Assessment Tool:  Rubric. 

Each faculty member coordinating the Seminar course evaluated each student seminar with respect to the organization of scientific content, oral presentation, proper use of visual-aids, and the ability to answer questions about the topic using a common rubric. Assessment was measured by the number of students presenting a seminar that met or exceeded the expectations by their third seminar presentation. 
Selected Learning Goals:

Students who successfully complete this course three times should be able to:

1) understand information from the chemical literature. 

2) organize and critically assess information from the chemical literature. 

3) present complex chemical information via an oral seminar.

Assessment Data:
During the 2017-2018 academic year, 4 students gave their first seminar. The average score for these students was 13.2/16. The average score for the 5 students giving their second seminar was 13/16. The average score for the 8 students giving their third seminar was 13.5/16. 

Academic Year

1st Seminar

2nd Seminar

3rd Seminar

# of students

average score

# of students

average score

# of students

average score

2017-2018

4

13.2

5

13

8

13.5

The average score did not change over the course of the year, whereas in the past there is usually significant improvement after three seminars. It is possible that this year the sample size was too low to be meaningful.

A score of 12/16 was defined as meeting expectations and a score of 14/16 was defined as exceeding expectations.

2017-2018

Seminar

# of Students

Met Expectations

Exceeded Expectations

#

%

#

%

First

4

3

75

3

75

Second

5

3

60

3

60

Third

8

7

87.5

5

62.5

Analysis: By their third seminar, 87.5% of the graduate students enrolled in the seminar class gave a seminar that met expectations. And more than half gave seminars that exceeded expectations. Compared to previous years, the students’ performance did not improve over the year. This is likely due to changes implemented in the seminar class. Due to the decreased number of students enrolled, every student has time to give a practice seminar and receive feedback that they can incorporate into their presentation during the same quarter. Having the time for additional practice on the same seminar has resulted in greatly improved seminars. Going forward, having fifteen week semesters will give more practice time even if the class size increases back to normal.
Plans: It is satisfying to have 87.5% of the students meet expectation in terms of their ability to understand information from the chemical literature, organize and critically assess the information and present it clearly via an oral seminar. Because students generally met expectations, we do not plan any changes to the seminar class at this time.
Protein Chemistry Techniques

CHEM 6430 Winter 2018
Graduate PLO-1:  demonstrate specialized knowledge in the chemical sciences beyond the undergraduate level.
Assessment Tool: Embedded exam questions 
Selected Specific Learning Goals:

1)  Explain the theoretical basis for the improved separation efficiencies obtained with high 

      performance liquid chromatography (HPLC) (Exam II, Q 1)

2)  Describe the principles underlying non-denaturing and denaturing protein gel electro-

      phoresis (Exam II, Q 6)

3)  Describe the theoretical basis for isoelectric focusing  (Exam II, Q 10)

                               Assessment Results for SLO-1:  Six M.S. Chemistry majors
 Embedded Exam 
     Question*

     Specific

Learning Goal
No. Students with   

  Correct Answer

%  Students Meeting 

     Expectations

Ex II, Question 1

Hi Perf. Liq. Chromat.

              5
              83
Ex II, Question 6
Polyacryl. Gel Elect.
              5
              83
Ex II, Question 10

Isoelectric Focusing

              3
              50
       *Partial credit was given for embedded exam questions. If 75% of the possible points were

         earned the answer was counted as correct.

Analysis: The performance of the six Master's degree candidates was generally good for two of the three  learning goals assessed, with 83% of the students meeting expectations. However, only 50% of the students mastered Learning Outcome 3. 

Plans: The assessment results definitely draw attention to Learning Outcome 3. Because only half the students mastered this outcome, it is obvious that this topic needs more emphasis. A special exercise on analysis of isoelectric focusing data will be assigned next year as a group activity with a subsequent discussion of the class results planned.                

Graduate Program SLO-2:  Work effectively in a laboratory environment using modern 

                                                 chemical/ biochemical instrumentation and methods to test 

                                                 hypotheses or design solutions to problems

Assessment Tool: Analysis of student laboratory notebooks using the criteria given below for 

                                 three specific learning goals

Laboratory Notebook Assessment Criteria:
Exemplary

(90-100 points)

Basic

(75-89 points)

Insufficient

(0-74  points)

All observations are clearly 

presented. Experimental data

is internally consistent. All 

calculations are correct and 

tables and graphs are included with proper units. Results are analyzed critically, sources of error considered and conclusions written in a coherent manner. 

Most observations are clearly presented and experimental data is mostly consistent. Most calculations are accurate and tables and graphs are mostly included with proper units. Most of the results are analyzed critically, some sources of error considered and conclusions are mostly written in a coherent manner.

Many observations are not clearly presented and/or experimental data is not internally consistent. Many

calculations are incorrect or missing . Many tables and graphs are missing or lacking information or proper units. Many of the results are not analyzed critically, sources of error are not considered sufficiently and conclusions are not written in a coherent manner.

Selected Specific Laboratory Learning Goals:                                           
1)  Purify a hybrid protein using affinity chromatography (effective use of a biochemical 

 method to solve an experimental problem)

2)  Demonstrate induction of specific protein synthesis from an expression vector using Immunoblot Detection (effective use of a biochemical method to test a hypothesis)

3)  Identify and quantify biomolecules from a mixture by high performance liquid chromatography (effective use of instrumentation to solve an experimental problem)

                                 Assessment Results for SLO-2:  Six M.S.Chemstry majors
Laboratory Notebook Learning Goal

       No. 
   Exemplary      

 No. Basic

      No.    Insufficient    

% Students Meeting

Expectations**
1 -  Effective use of biochemical

       method to solve an expt’l      

       problem

         3
      3
         -
        100
2 –  Effective use of biochemical

       method to test a hypothesis
          3
       3
         -
        100
3 – Effective use of instrumentation
       to solve expt’l problem
         5
       1
          -
        100
**A rating of Exemplary or Basic indicated the student met expectations.
Analysis:  Using the lab notebook criteria given above for documentation and analysis of methods for solving experimental problems and testing hypotheses, this year’s M.S. Chemistry students all met expectations. Most students (5/6) demonstrated excellence for Learning Outcome 2, effective use of instrumentation to solve an experimental problem, and all achieved at least the basic level for each of the outcomes.

Plans: In the future class time will again be devoted to explaining the value of thorough analyses of experimental results, with proper display of data in the form of tables or graphs where appropriate. Students will be encouraged to provide more detailed evidence for conclusions listed in their lab notebooks. 

 Advanced Topics in Biochemistry
CHEM 6410 Winter 2018
Graduate PLO #1: demonstrate specialized knowledge in the chemical sciences beyond the undergraduate level.
Assessment Tool:  Embedded questions in Final Exam and Case Study Assignment that map to the course SLOs.
Student learning outcomes:

1. Understand the roles of metal ions in biology

2. Demonstrate knowledge on the chemical and physical properties of biological metal complexes 

3. Understand the relationship between the properties of the metal ions and their specific functions in selected enzymes or proteins

Enrollment: Total number of MS Chemistry students: 6

Learning outcome

Total (3 students)

Assessed material 

#1 with >80% correct answer

4/6 (67%)
Final exam #1

#2 with >80% correct answer

4/6 (67%)

Final exam #7

#3 with >80% mastery

4/6 (67%)

Case study assignment #3

The assessment indicates that majority of the students achieved mastery of the course material. In the future, more active learning-based case study assignments will be incorporated. 

Analysis: 67% of the students were able to meet the expectation for SLO#1, 2, and 3. 
Plans: In the future, more time will be devoted to a short review of these principles behind the SLOs in order to bring students up to speed and enable them to learn the more advanced material. More practice problems will also be provided on these concepts.



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


