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A. Program Student Learning Outcomes 
Students graduating with a B.S. in Environmental Science from Cal State East Bay will be able 
to: 

1. demonstrate practical skills and theoretical knowledge of the biology, chemistry, 
geology, and physics relevant to the Earth system, in both laboratory and field settings; 
(Physical and Life Sciences) 

2. collect, analyze, and interpret quantitative and qualitative data in order to characterize 
and address environmental issues; (Data and Analysis) 

3. critically consider scientific findings within the context of the social, cultural, economic, 
ethical, and human dimensions of contentious environmental issues; (Socioeconomic 
Context) 

4. synthesize knowledge of the major components of the Earth system, including 
physical, biological, and human systems, as well as human impacts; (Synthesis) 

5. critically analyze environmental issues through the evaluation of scientific literature, and 
present their positions clearly and persuasively in written and oral form. 
(Communication) 

ILO Alignment Matrix. The table below shows which Institutional Learning Outcomes (ILOs) 
are addressed by each of the Program Learning Outcomes (PLOs) listed above. 
 
ILO PLO 1 PLO 2 PLO 3 PLO 4 PLO 5
1. Thinking & Reasoning X X X X X 
2. Communication   X  X 
3. Diversity   X X X 
4. Collaboration  X  X X 
5. Sustainability   X X X 
6. Specialized Education X X  X X 

 



See also attached curriculum map showing alignment of individual courses with Program 
Student Learning Outcomes. 

 
B. Program Student Learning Outcome(s) Assessed 

 
List 2. Data and Analysis 
 

 

C. Summary of Assessment Process 
 

We evaluated student work from selected courses from the Environmental Science Program 
during 2014-2015 to assess how well they attained Program Student Learning Outcome #2, Data 
and Analysis. Two courses, ENSC 2900 Field Activity in Environmental Science, and GEOL 
4320 Hydrogeology, were used for assessment. Both are core courses for majors. The ENSC 
2900 course consisted primarily of students who were newer to the program, while GEOL 4320 
had a mixture of newer and more experienced students. The assessment for ENSC 2900 was 
based on a “mini-project” in which students collected biodiversity data in the field, 
and spent several weeks analyzing the data. The assessment for GEOL 4320 focused on data 
analysis in a laboratory exercise that replicates Henri Darcy’s famous experiment in which key 
parameters are measured and their relationship to groundwater discharge is surmised. The 
department’s Quantitative Literacy rubric was used to evaluate student work from both courses 
in order to assess the degree to which specific learning outcomes were attained. Numeric scores 
were assigned for several categories for each student and summary statistics were calculated. 
 
D. Summary of Assessment Results  

 

Summarize assessment results, with interpretations of the most significant findings and recom 
The Environmental Science B.S. program was assessed for quantitative literacy during  
2014-2015, in accordance with the five-year assessment plan. Two courses, ENSC 2900 Field 
Activity in Environmental Science, and GEOL 4320 Hydrogeology, were used for assessment. 
Both of these courses are core courses for majors. The ENSC 2900 course consisted primarily of 
students who were newer to the program, while GEOL 4320 had a mixture of newer and more 
experienced students. 

In general, students’ quantitative literacy lacks the polish expected of majors in STEM fields. 
Students lack basic mathematical and quantitative skills coming into these majors courses, and 
this lack of preparation shows through in the assessments. Key areas for improvement include: 



a) facility with algebra,  

b) ability to read, interpret, and construct graphs, and 

c) ability to use basic software such as a spreadsheet program. 

 

“Closing the Loop” 

In order to improve learning outcomes for students, and increase student quantitative literacy, the 
faculty of the Department of Earth and Environmental Sciences will provide additional 
scaffolding such as pre-assignments, and intensive quantitative problem-solving time with the 
instructor.  
 

ENSC 2900 Field Activity in Environmental Science – Spring 2015 

The assessment was a “mini-project” in which students collected biodiversity data in the field, 
and spent several weeks analyzing the data. The assignment included computations, data 
analysis, graphing, and interpretation, and had never been attempted before. Calculations were 
demonstrated in-class via a walk-through using a spreadsheet program, and students had 
extensive in-class opportunities for coaching and assistance. Students who did not avail 
themselves of these opportunities, and students who missed the day of data collection, generally 
performed worse on the task. 

The Quantitative Literacy rubric was used to evaluate student work. Out of 18 possible, overall 
scores ranged from 0 to 17, with an average of 7.6 and standard deviation of 5.1. Twelve of 20 
students who completed the assignment displayed at least the basic level of competency (score of 
1) in all six areas of quantitative literacy; only three of 20 displayed competency at the mastery 
level (score of 2) in all areas. One student displayed an exemplary level (score of 3) in five of six 
areas of quantitative literacy. 

The students in this section of ENSC 2900 are a mixture of a few experienced students (who did 
not have this lower-division core requirement when it was last offered) and relatively newer 
students. There is little overlap with the students assessed in GEOL 4320, also included in 
this report. With extensive coaching, many of the students in ENSC 2900 were able to achieve 
some level of competency, though generally their understanding of quantitative work was 
inconsistent and incomplete (with a few notable exceptions). Calculations were demonstrated in-
class, and students had several hours of in-class time available for coaching and assistance. 

Students’ quantitative skills were generally poor, but several areas of particular note were:  
a) facility with basic mathematical operations for using a supplied formula; b) ability to create 
and interpret graphs; c) ability to understand and relate quantities to each other; and, d) basic 



competency with a spreadsheet program.  

Possible ways to improve learning outcomes include: 

1) a pre-assignment that gives students practice with necessary algebra skills, 

2) a pre-assignment to develop skills with spreadsheets and graphing, and 

3) further intensive work with data in groups, with the instructor present. 

A similar assignment will be used in-class and for assessment again in the future, and some or all 
of these recommendations will be implemented in order to improve students’ quantitative 
literacy. 
 

GEOL 4320  Hydrogeology – Spring 2015 

The assessment focused on data analysis in a laboratory exercise that replicates Henri Darcy’s 
famous experiment in which key parameters are measured and their relationship to groundwater 
discharge is surmised. 

The Quantitative Literacy rubric was used to evaluate student work. Out of 15 possible, overall 
scores ranged from 2 to 14 (for students who turned in the assignment while credit was still 
possible, with an average of 4.6 and standard deviation of 4.1 (including two scores of zero). 
Only nine of 20 students who completed the assignment displayed at least the basic level of 
competency (score of 1) in all five areas of quantitative literacy; only three of 20 displayed 
competency at the mastery level (score of 2) in all areas. One student displayed an exemplary 
level (score of 3) in four of five areas of quantitative literacy. A thorough mastery of basic 
algebra and graphing is an expected pre-requisite for the course, but some students lack the basic 
preparation and others have the necessary preparation but their quantitative skills are quite rusty.  

Possible ways to improve learning outcomes for this assignment are: 

1) a pre-assignment that gives students practice with advanced algebra skills, 

2) recommendations for math tutoring at SCAA for students who do not perform well on a math 
skills pre-test given on the first day of class, 

3) an additional, optional, session where students work on problems with the instructor present.  

In the future, similar assessment material will be assigned since a fundamental understanding of 
Darcy’s Law is a key student learning outcome for this course.  expand sample of student 
participants in indirect assessment)? 

 



Curriculum Map for Program Learning Outcomes

CSU East Bay, Dept. of Earth & Environmental Sciences

Degree:  Environmental Science BS

Program Learning Outcomes

Prefix Course Title PLO 1 PLO 2 PLO 3 PLO 4 PLO 5

ENSC 2210  Environmental Geology + I I I P

ENSC 2211 Environmental Geology Lab + I I

ENSC 2400 Environmental Biology I

ENSC 2401 Environmental Biology Lab P

ENSC 2800 Environmental Problems of California I I I I I

ENSC 2801 Global Environment Problems I I I I I

ENSC 2802 Global Environmental Issues I I I I I

ENSC 2900 Field Activity in Environmental Science I I I P

ENSC 3500 Environmental Hydrology + M M P

ENSC 3999 Issues in Environmental Science P

ENSC 4140 Hazardous Waste Management + P M P

ENSC 4200 Global Change P

ENSC 4800 Seminar in Environmental Science P P P M M

ENSC 4900 Independent Study P P

GEOL 2101 Physical Geology I

GEOL 2102 Earth and Life Through Time I I I

GEOL 2210 Environmental Geology + I I I P

GEOL 2211 Environmental Geology Lab + I I P

GEOL 2600 Introduction to GIS P P

GEOL 3500 Environmental Hydrology + P M M P

GEOL 4140 Hazardous Waste Management + P M P

GEOL 4320 Hydrogeology M P P

Notes:

See attached Program Learning Outcomes (PLOs)

+ This course cross listed, appears under both ENSC and GEOL

Levels: I = Introduced; P = Practiced; M = Mastered


