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Sampling procedure: All students were given equal opportunity to anonymously complete the two 
surveys. Sixty-five (65) students were enrolled in BIOL 320 during Fall 2020 during the time the survey 
was applied, and we received 35 (53%) valid responses for the GenBio-



 
Figure D1 – Median, 1st and 3rd quartiles of percent correct answers for each of the core concept areas of Vision and 
Change in the GenBio-MAPS survey. The number of questions in each of the core area is presented below its 
respective label. The dashed line denotes a score of 70% correct answers, and scores at or above the dashed line 
indicates mastery. Colored dots represent the performance of each student in each of the five Vision and Change 
core concept areas. 
 
 

 

 
Figure D2 - Median, 1st and 3rd quartiles of percent correct answers for each of the core areas of Biology in the 
GenBio-MAPS survey. The number of questions in each of the core area is presented below its respective label. The 
dashed line denotes a score of 70% correct answers, and scores at or above the dashed line indicates mastery. 
Colored dots represent the performance of each student in each of the main subject areas. 

 
 

Student performance in each of the 175 GenBio-MAPS statements is presented in the Annex I 
document (located after the Appendix). All students provided correct assessments of the following 
statements: “The HIV strain that makes this altered protease could be resistant to drugs designed to 



block the function of the normal protease.” (correct answer: True; Core concept: Structure and 
Function; Subject area: Cellular and Molecular Biology); “During this 15-year period, both bacterial 
strains have the capacity to accumulate genetic changes more rapidly than birds.” (correct answer: True; 
Core Concept: Evolution Ecology and; Subject area: Evolution); “Normal SRY protein will be more likely 
to directly activate genes than the mutant SRY protein.” (correct answer: True; Core Concept: Structure 
and Function; Subject area: Cellular and Molecular Biology); and “Under normal conditions, 
corticosterone levels in the blood will eventually return to their original levels once the initial stimulus is 
removed.” (correct answer: True; Core Concept: Systems Thinking; Subject area: Physiology). In turn, the 
statement with the least number of correct assessment (only 9% of answers) was “If a field of clover is 
sprayed with a chemical that cannot be broken down, over







Bay. Also, students should receive incentives for their participation so that a more accurate picture of 
their understanding of biological concepts can be achieved. 
 
Next Step(s) for Closing the Loop: It is possible that the creation of a biology-wide capstone course, 
including students from all concentrations, can provide not only an opportunity for students to engage 
with one-another but also to integrate knowledge across biological disciplines. This capstone course 
would be organized around interdisciplinary research projects, intentionally involving students from 
different concentrations. It would also give the Department of Biological Sciences the opportunity to 
more accurately assess student knowledge closer to graduation, and more likely at mastery level. 
 
Other reflections: The Bio-MAPS surveys used here have proven to be effective tools for biology-related 
concept assessment. They provide a straightforward way to deploy Program-level, large scale 
assessments, and their ease-of-use can potentially lead to the engagement of many Biology faculty. 
Likewise, reports are automatically generated by these tools, and they provide an easy way to quickly 
analyze the data to reveal relevant information regarding students understanding of biological concepts. 
 

 
 

II-B. SUMMARY OF ASSESSMENT – GRADUATE PROGRAM 
A. Program Learning Outcomes (PLO) 
Students graduating with a M.S. in Biological Sciences from Cal State East Bay will be able to: 
1. Demonstrate a broad and sophisticated understanding that contributes to biological concepts and 

principles across all levels of biological organization, from ions to ecosystems (ILO 1,2,6); 
2. demonstrate expertise in a specific area of biological science (ILO 6); 
3. independently apply the scientific method to formulate testable biological hypotheses, analyze 

empirical data, and synthesize the results of the analysis (ILO 1,2,6); 
4.  clearly communicate the design and results of an observational or experimental analysis in a variety 

of formats, including the graduate thesis, scientific paper, scientific poster, and oral presentation (ILO 
1,2,6); 

5. gather and evaluate primary scientific literature and judge the value of the information presented in 
relation to particular biological questions (ILO 1,6). 

 
B. Program Learning Outcome(s) Assessed  
Instrument: For the M.S. program we used the “Inquiry and Analysis Rubric” and the “Oral 



completion of the oral defense by the student. The thesis advisor then collects the completed rubric 
forms and submits these documents to the Graduate Coordinator (Maria Gallegos). Upon receipt, the 
graduate coordinator forwards a Completion Memo to the University Graduate Evaluator. This year, a 
majority of students (n=7) were reviewed by three faculty members. Where that failed, two faculty 
members submitted an assessment. We are hoping to get better compliance in the coming years as the 
assessment form has now been converted to a Google Form and can now be submitted online (Link: 
https://docs.google.com/forms/d/e/1FAIpQLScK-3JmxzQKct2i2TLc-
zrJoirCol6LoRW19tJjIIv59qLSRg/viewform?usp=sf_link) 
 
Data Analysis: For the M.S. program, the results shown in C (Summary of Assessment Results) include all 



 



 
 
Figure C2. Average rubric score for each criteria outlined in the rubric. A list of categories listed in the rubric is found at right. 
The red line marks the position of proficient. 
 



 
Figure C3. Average scores for each student. Students were numbered 1-11 from left to right. The red line marks the position of 
proficient. 
 
 
D. Summary of Assessment Results  
Recommendations for Program Improvement: We are aware of the areas in which our students require 
additional instruction and experience, and have decided upon steps that should be taken to improve 
student outcomes (see Next Step(s) below). 
 
Next Step(s) for Closing the Loop



  
We also mentioned previously that our semester curriculum now includes a year-long foundations 
course (1 unit/semester) that is designed to explicitly teach our graduate students how to perform an 
effective literature review, communicate science (oral and written), gather and evaluate scientific data, 
and identify assumptions, caveats and limitations of their proposed research. With two years of 
experience with these two courses behind us, we now realize that some important changes need to be 
made. The course description for 601A states, “Foundations of Master’s level skills needed to complete a 
research thesis. Application of the scientific method in the context of thesis formulation, experimental 
design, and accessing/evaluating scientific literature. 
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