
Report to the Academic Senate 
General Education Area B2 – Pilot Assessment Plan  

 
Background 
 
The General Education Program Assessment Policy (AS-2156-045/AH), as 
adopted by the Cal Poly Pomona Academic Senate (11/17/04) and approved by 
the University President, calls for the formation of 16 General Education Area 
Assessment Committees. These committees are charged with developing a pilot 
assessment plan for each of the 16 GE Areas in the University curriculum.  
 
During the first year of implementation (04-05), the GE Assessment Committees 
for Areas A1, B2, B3, and D1 are expected to 1) develop a statement of learning 
outcomes for that GE Area, 2) identify 2-5 pieces of evidence that will be used to 
assess the learning outcomes, and 3) draft a preliminary rubric for evaluating the 
assessment evidence. 
 
This document is the first report from the Area B2 Assessment Committee to the 
Academic Senate. As stipulated in the GE Program Assessment Policy, this 
report contains 1) a learning outcomes statement for GE Area B2, 2) a list of 
acceptable assessment evidence, and 3) an assessment rubric. 
 

Resources Consulted  
 

GE Area B2 Assessment Committee  (Spring 2005):  
 

Jeff Marshall (Chair), Roger Morehouse, George Rainey, John Klasik, Lin Wu, 
Herb Fynewever. 

 
Additional Resources: 

 
Miriam Fultz, Debra Brum, Michael Keith, Mary Mogge, Richard Hyslop 

 

Discussion 
 
The Cal Poly Pomona Curriculum Guide states that GE Area B courses should 
promote 
 

• the methodologies of science as investigative tools, 
• the nature of scientific evidence and how it is acquired, 
• how scientific theories are developed and modified,  
• the limitations of scientific endeavors. 
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Title 5 of the California Code of Regulations require that Area B GE courses 
insure that Cal Poly Pomona students 

 
1. Develop the ability to express themselves effectively in both written and 

oral communication and in critical thinking which includes consideration of 
common fallacies in reasoning;  

2. Understand nature and are able to relate themselves to their biological and 
physical environment;  

3. Are familiar with their cultural heritage and have developed the capacity to 
be creative and to appreciate the creativity of others;  

4. Understand the economic, political, technological, and social problems of 
contemporary society, and responsibilities of modern citizenship;  

5. Have a basic understanding of the requirements of good health and are 
able to maintain their own physical well-being;  

6. Have developed an understanding of themselves and relationship to others 
 

The General Education Area B2 Assessment Committee determined that all 
the courses in Area B2 could and should have the following outcome goals. 
 

1. Students who complete an Area B2 course should be able to articulate the 
nature of scientific inquiry. 

2. Students who complete an Area B2 course should be able to make 
objective observations and evaluate scientific data. 

3. Students who complete an Area B2 course should be able to use 
fundamental scientific concepts to draw quantitative conclusions about the 
physical universe. 

 
Evidence that students are (or are not) achieving these outcome goals will be 
derived from an approved list of documents normally generated in a B2 course 
(see appendix to this senate report).  The evidence external to the B2 courses 
required by Cal Poly GE assessment policy would be collected from B4 courses. 
 
This evidence will be evaluated using a set of assessment rubrics developed by 
the Area B2 Committee (see appendix).  Each course in area B2 will be 
examined on a rotating basis at least once every 5 years.  Deficient courses 
would be reexamined more often.  Results of this assessment program will be 
reported annually to the Academic Senate. 
 
The GE Area B2 Assessment Committee is aware that in implementing this plan 
unforeseen problems are likely to arise.  Suggested improvements in the Plan 
will be included in the annual reports to the Academic Senate. 
 
Recommendation  
 
The GE Area B2 Assessment Committee recommends that the complete pilot 
assessment plan found as an appendix to this report be accepted. 
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Appendix 
 

GENERAL EDUCATION AREA B2 
PILOT ASSESSMENT PLAN (SPRING 2005) 

 
Description of General Education Area B2 

 
Overview of Area B2: 
[Adapted from the Cal Poly Pomona Curriculum Guide (Chapter 6)]  
 
General Education Area B Courses (Mathematics and Natural Science) are 
intended to impart knowledge of the facts and principles that form the 
foundations of living and non-living systems. These courses should promote an 
understanding and appreciation of: 
 

• the methodologies of science as investigative tools, 
• the nature of scientific evidence and how it is acquired, 
• how scientific theories are developed and modified,  
• the limitations of scientific endeavors. 

 
In addition, particular attention should be given to the influence which the 
acquisition of scientific knowledge has had on the development of the world's 
civilization, not only as expressed in the past but also in present times.  
 
Specifically, courses in GE Area B2 (Physical Sciences) will provide students 
with fundamental knowledge of the physical laws controlling the universe. This 
area will also reinforce the quantitative mathematical reasoning skills developed 
in Area B1, as well as the student's critical reasoning skills. Courses in this area 
will be investigative and not purely descriptive or historical. 
 
GE Area B2 Courses: 
 
CHM 121/121L General Chemistry  
CHM 122/122L General Chemistry  
CHM 123/123L General Chemistry  
GEO 101 Physical Geography 
GSC 111 Principles of Geology  
GSC 112 Earth, Time, and Life  
GSC 116 Astronomy of the Universe  
GSC 120 Introduction to Oceanography  
GSC 141L Principles of Geology Laboratory  
GSC 151L Earth, Time, and Life Laboratory 
PHY 102 Fundamentals of Physics  
PHY 121/121L College Physics 
PHY 131/131L General Physics  
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GE Area B2 - Meeting Title 5 General Education Goals: 
 
The GE Area B2 courses directly address goal #2 of the California Code of 
Regulations Title 5 as described in the Cal Poly Pomona University Catalog (see 
below).  These courses also provide learning opportunities and practical 
experiences that contribute toward goals #1 and #4. 
 
[From the Cal Poly Pomona University Catalog]:  
 
Under the provisions of Title 5 of the California Code of Regulations, the 
university offers a variety of courses in general education. The pattern of courses 
included in the program is designed primarily to insure that students:  
 

1. Develop the ability to express themselves effectively in both written and oral 
communication and in critical thinking which includes consideration of 
common fallacies in reasoning;  

2. Understand nature and are able to relate themselves to their biological and 
physical environment;  

3. Are familiar with their cultural heritage and have developed the capacity to 
be creative and to appreciate the creativity of others;  

4. Understand the economic, political, technological, and social problems of 
contemporary society, as well as responsibilities of modern citizenship;  

5. Have a basic understanding of the requirements of good health and are able 
to maintain their own physical well-being;  

6. Have developed an understanding of themselves and relationship to others.  
 
 
Role of Area B2 in the University Curriculum: 
[Adapted from the Cal Poly Pomona University Catalog]  
 
The General Education Program at Cal Poly Pomona University requires that 
every student take a substantial proportion of coursework for the bachelor’s 
degree designed to develop professional competence. In addition, the student 
must develop the knowledge, skills, and understanding that will enable the 
student to function as an intelligent and creative member of the community.  
 
The GE Program is organized into five distribution areas, A, B, C, D, and E (see 
below). All students must adhere to the requirements of the GE program, 
including taking upper division synthesis courses (Areas B, C, and D).  
 
As outlined below, the Area B2 courses (Physical Science) meet part of the 
requirement for GE Area B (Mathematics and Natural Sciences).  Students are 
required to take one course from sub-areas B1, B2, and B3. At least one 
laboratory course from sub-area 2 or 3 is also required. In addition, the course for 
B4 must be upper division. Students should complete the lower division elements 
of Area B (1, 2, and 3) before taking their upper division B4 course. 
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Cal Poly Pomona University GE Program: 
 

Area A. Communication and Critical Thinking (12 units) 
One course from each sub-area: 
1. Written Communication 
2. Oral Communication 
3. Critical Thinking 
 
Area B. Mathematics and Natural Sciences (16 units) 
At least one course from each sub-area, including at least one lab 
course from sub-area 2 or 3. 
1. Mathematics/Quantitative Reasoning 
2. Physical Science 
3. Biological Science 
4. Science and Technology Synthesis (upper division) 
 
Area C. Humanities (16 units) 
At least one course from each sub-area. 
1. Fine and Performing Arts 
2. Philosophy and Civilization 
3. Literature and Foreign Language 
4. Humanities Synthesis (upper division) 
 
Area D. Social Sciences (20 units) 
Two courses in sub-area 1, and at least one course from each of sub-areas 
2, 3, and 4. 
1. U.S. History, Constitution, American Ideals 
2. History, Economics, and Political Science 
3. Sociology, Anthropology, Ethnic, and Gender Studies 
4. Social Science Synthesis (upper division) 
 
Area E. Lifelong Understanding and Self-Development (4 units) 
 

 



General Education Area B2 – Pilot Assessment Plan Report – Spring 2005 6

Learning Outcomes for GE Area B2    
 
 
Statement of Area B2 Learning Outcomes:    
 

"Students who achieve Area B2 learning outcomes should be able to 
articulate the nature of scientific inquiry, be able to make objective 
observations and evaluate data, and, using fundamental scientific concepts, 
be able to draw quantitative conclusions about the physical universe."   

 
 
Learning Goals and Assessment Objectives: 
 
Goal 1: Students who complete an Area B2 course should be able to articulate 
the nature of scientific inquiry. 
 

Assessment Objective: 
 
1. Students demonstrate an understanding of how scientists establish, 
evaluate, and modify theories. 

 
 
Goal 2: Students who complete an Area B2 course should be able to make 
objective observations and evaluate scientific data. 
 

Assessment Objective: 
 
1. Students recognize the significance of scientific data and understand the 
objective nature of scientific observations and data collection. 
 
 

Goal 3: Students who complete an Area B2 course should be able to use 
fundamental scientific concepts to draw quantitative conclusions about the 
physical universe. 

 
Assessment Objective: 
 
1. Students can apply scientific laws and/or theories to solve quantitative 
problems. They demonstrate an understanding of spatial dimensions and 
temporal scale, and can solve scientific problems using appropriate units of 
measure. 
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Sources of Area B2 Learning Outcomes:    
 
The general statement of GE Area B2 Learning Outcomes was written as a 
collaborative effort among faculty members of the Area B2 Assessment 
Committee (listed at beginning of this document). Some revisions were made 
based on input from other Area B2 faculty and from the campus Assessment 
Associate (Office of Institutional Research, Assessment and Planning). 
 
The Learning Goals and Assessment Objectives were also written as a 
collaborative effort among Committee members. Some of the objectives were 
based on similar statements included in the Natural Sciences GE Assessment 
criteria listed on the web site of California State University at San Bernardino. 
The assessment rubric presented here was based in part on the GE Area II 
assessment rubric from Indiana University-Purdue University, Fort Wayne.     
 
 
Implementation of GE Area B2 Assessment 
 
GE Area B2 Assessment Committee 
 
The GE Area B2 assessment process will be implemented and administered by 
the GE Area B2 Assessment Committee. This committee will be composed of 
faculty representatives from each of the departments that teach Area B2 courses 
(Physics, Chemistry, Geological Sciences, and Geography and Anthropology). 
The committee will select a chairperson who will be in charge of facilitating the 
assessment process.  
 
 
Timeline for Area B2 Assessment Process 
 
The GE Area B2 assessment process will be based on an annual cycle. Each 
Area B2 course will undergo assessment at least once every five years. The 
committee should develop an annual assessment schedule that meets this 
requirement. (With 18 Area B2 courses currently listed, approximately four 
classes will be assessed each year).   
 
At the beginning of each Fall Quarter the Area B2 Assessment Committee will 
designate a subset of Area B2 courses that are scheduled for assessment during 
the upcoming academic year. The committee will inform the faculty who are 
scheduled to teach the designated course sections, as well as their Department 
Chairs, that assessment data will be required during that annual cycle.  
 
The faculty members teaching the course sections scheduled for assessment 
should collect the assessment data and submit it to the Committee no later than 
the second week of the quarter following completion of the course.  
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During the Spring Quarter, the Area B2 Assessment Committee will meet to 
compile and analyze the assessment data from that annual cycle. An 
assessment report evaluating the results from that annual cycle will be prepared 
and submitted to the Academic Senate prior to the July Senate meeting. A copy 
of this report will also be provided to the Area B2 Department Chairs and faculty 
involved in that year’s assessment cycle.   
 
 
Assessment Evidence for Area B2    
 
Collecting Assessment Evidence    
 
It is expected that each faculty member who teaches an Area B2 course will 
develop a strategy for collecting appropriate assessment evidence from that 
course. When informed by the Area B2 Assessment Committee that her/his 
course is scheduled for assessment, the faculty member should devise a plan for 
collecting assessment evidence during the designated quarter. Faculty should 
also inform students that assessment data will be collected from their work. 
Students should sign a consent form allowing for the use of their work in the 
assessment process.  
 
The faculty member may choose to utilize any of the types of assessment 
evidence listed below, as she/he deems appropriate for that course. The primary 
requirement is that the set of assessment evidence collected during the quarter 
must address each of the stated goals and objectives of the Area B2 Learning 
Outcomes (see above). Some pieces of evidence may address only one 
objective, while others may be applied to assessing several objectives. 
 
The faculty member is required only to provide the committee with the 
appropriate assessment evidence, and is not expected to analyze the data. The 
faculty member should, however, provide information on the significance of each 
piece of assessment evidence and how that evidence links to the goals and 
objectives of the Area B2 Learning Outcomes.   
 
As stipulated in the GE Program Assessment Policy, an additional type of 
assessment evidence for GE Area B2 courses must come from a student activity 
that occurs after the student has completed the Area B2 course. The source of 
this data will be assignments from required Area B4 courses that are designed to 
synthesize learning outcomes from Area B2. The GE Area B2 Assessment 
Committee will be responsible for collecting this independent evidence and 
including it with the data gathered by Area B2 faculty.    
 
The Area B2 Assessment Committee will compile and analyze the assessment 
evidence from each course. This process will involve the application of scoring 
rubrics and other appropriate methods of quantifying the data. Data should be 
compiled and presented in a standardized format such as tables and histograms.  
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Types of Assessment Evidence 
 
1. Exam or Quiz Questions:  Specific questions embedded within exams or 
quizzes may be selected by the faculty member to address any of the 
assessment objectives. Depending on the nature of the question (e.g., multiple 
choice, essay, problem solving), the assessment data may be a percentage of 
correct answers, or numeric scores based on the assessment rubric (see below).  
 
2. Homework Assignments:  Assessment evidence also may be derived from 
the results of homework assignments. Evidence could be based on the overall 
content of an entire homework assignment, or on the specific results of a single 
exercise or question embedded within that assignment. Depending on the nature 
of the assignment/exercise, the assessment data may be a percentage of correct 
answers, or numeric scores based on the assessment rubric (see below). 
 
3. Laboratory or Field Reports:  Laboratory or field reports also may serve as 
sources of assessment data. As in the case of homework assignments, data 
addressing any of the assessment objectives could be based on the overall 
content of an entire lab or field report, or on the specific results of a single 
exercise or question contained within that report. These data should be 
evaluated using criteria listed in the assessment rubric (see below). 
 
4. Project Reports or Term Papers:  Assessment evidence may be derived from 
project reports or term papers. Such comprehensive assignments could be 
evaluated in their entirety (for content that addresses assessment objectives), or 
specific sections could be targeted for assessment. In either case, the evaluation 
should be based on criteria listed in the assessment rubric (see below).   
 
5. Presentations:  Class presentations provide another possible source of 
assessment data. The assessment could be based on tangible products of the 
presentation (e.g., posters, PowerPoint presentations, etc.) or on the faculty 
member’s evaluation/scoring of the student’s performance, content of the 
presentation, etc. The final assessment results should be based on criteria listed 
in the assessment rubric (see below). 
 
6. Course Portfolios:  In courses that require students to assemble a compilation 
of their work, assessment data could be derived from the portfolio. In this case, it 
would be most effective for the faculty member to select a subset of material that 
addresses one or more of the assessment objectives. The evaluation should be 
based on criteria listed in the assessment rubric (see below). 
 
7. Service Learning Activities:  Service Learning activities provide an additional 
source of assessment data. Such activities often require students to put their 
learning into practice, and hence offer an opportunity to assess learning 
outcomes. As with other sources of assessment information, the evaluation 
should be based on criteria listed in the assessment rubric (see below). 
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GE Area B2 Assessment Rubric:   
 
Goal 1:  Students who complete an Area B2 course should be 
able to articulate the nature of scientific inquiry. 
 
Objective #1: Students demonstrate an understanding of how scientists 
establish, evaluate, and modify theories. 

Exceptional 4 

Shows a clear understanding of scientific inquiry. 
Differentiates between science and non-science, evidence 
and conjecture, hypothesis and theory. Demonstrates 
proper use of scientific vocabulary. 

Competent 3 
Shows a basic understanding of scientific inquiry, but may 
not fully understand its application. Demonstrates basic 
knowledge of scientific vocabulary. 

Marginal 2 

Shows marginal understanding of scientific inquiry. Does 
not fully differentiate between science and non-science, 
evidence and conjecture, hypothesis and theory. 
Demonstrates limited knowledge of scientific vocabulary. 

Below 
Expectation 1 

Shows minimal understanding of scientific inquiry. Cannot 
differentiate between science and non-science, evidence 
and conjecture, hypothesis and theory. Demonstrates 
minimal knowledge of scientific vocabulary. 

 
 
Goal 2: Students who complete an Area B2 course should be 
able to make objective observations and evaluate scientific data. 
 
Objective #1: Students recognize the significance of scientific data and 
understand the objective nature of scientific observations and data 
collection. 

Exceptional 4 
Recognizes the significance of scientific data and its 
potential applications. Clearly understands objectivity in 
scientific observations and data collection.  

Competent 3 

Recognizes the significance of scientific data, but may not 
fully appreciate its potential applications. Shows a basic 
understanding of the objective nature of scientific 
observation and data collection.  

Marginal 2 

Demonstrates some understanding of scientific observation 
and data collection, but may not fully appreciate the 
difference between objective and subjective observations. 
Limited recognition of the significance of scientific data. 

Below 
Expectation 1 

Shows minimal understanding of scientific observation and 
data collection. Does not differentiate between objective 
and subjective observations. Does not understand the 
significance and application of data. 



General Education Area B2 – Pilot Assessment Plan Report – Spring 2005 11

 
 
Goal 3: Students who complete an Area B2 course should be 
able to use fundamental scientific concepts to draw quantitative 
conclusions about the physical universe. 
 
Objective #1: Students can apply scientific laws and/or theories to solve 
quantitative problems. They demonstrate an understanding of spatial 
dimensions and temporal scale, and can solve scientific problems using 
appropriate units of measure. 

Exceptional 4 

Capable of applying scientific principles in solving a 
quantitative problem. Shows a clear understanding of the 
underlying scientific logic. Demonstrates a clear 
understanding of spatial dimensions and temporal scale 
and can make appropriate conversions and report correct 
units of measure. 

Competent 3 

Capable of solving a quantitative problem, but may not fully 
understand application of scientific principles. 
Demonstrates a basic understanding of spatial dimensions 
and temporal scale, but may not be fully versed in reporting 
appropriate units of measure.  

Marginal 2 

Shows some ability to solve quantitative problems, but only 
limited understanding of underlying scientific logic. 
Demonstrates marginal understanding of spatial 
dimensions and temporal scale. Limited use of appropriate 
units of measure. 

Below 
Expectation 1 

Unable to solve quantitative scientific problem. Does not 
understand application of scientific principles. Shows little 
understanding of spatial dimensions and temporal scale. 
Does not understand correct use of units of measure. 
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Dissemination of Results   
 
At the close of each annual assessment cycle, the GE Area B2 Assessment 
Committee will compile the assessment results and summarize them in a brief 
report. This report will be submitted to the Academic Senate prior to the July 
Senate meeting. A copy of this report will also be provided to the Area B2 
Department Chairs and faculty involved in that year’s assessment cycle.  
 
The faculty involved in that year’s cycle are expected to examine the assessment 
results and take appropriate measures to improve course content and pedagogy 
as needed. It is important to remember that the primary goal of this assessment 
process is to improve the overall effectiveness of the GE Program as a whole. 
The faculty members involved in the assessment are encouraged to seek 
assistance and feedback from other GE Area B2 faculty, from department chairs, 
and through faculty development resources provided by the university and the 
faculty member’s professional organizations.  
 
At the end of each five-year assessment cycle (covering all Area B2 courses), 
the GE Area B2 Committee will complete a 5-year summary report that will be 
made available to all GE Area B2 faculty and department chairs. At this time, 
department chairs are expected to facilitate a discussion of the results among 
department faculty. This discussion should involve a careful reflection on the 
significance of the data. Department faculty members are expected to work 
together to improve the overall effectiveness of their GE Area B2 courses and the 
GE Program as a whole.    

 
 

Lessons Learned   
 

1. One of the particular challenges of developing an assessment plan for 
General Education is the high degree of course diversity within each GE Area. 
The GE Area B2 (Physical Sciences) includes a wide range of courses taught by 
faculty from four different departments (Physics, Chemistry, Geological Sciences, 
and Geography and Anthropology) across two different colleges (Science and 
CLASS). While these courses share the common theme of Physical Sciences, 
they often involve distinctly different content and pedagogy.  
 Each of the disciplines represented in this GE area has a different 
scientific emphasis and involves a unique approach to teaching science. For 
example, chemistry is a laboratory-based science that examines fundamental 
scientific principles from a molecular to a sub-atomic scale. Geology, on the other 
hand, is primarily a field-based science that explores a broad range of 
interdisciplinary concepts ranging from mega to microscopic scales. As a result, 
the GE Area B2 Learning Outcomes (and the assessment process itself) have to 
be very general in focus in order to accommodate the diversity in content and 
pedagogy. A significant amount of leeway in interpreting the Learning Outcomes 
must remain in the hands of individual faculty teaching these courses.  
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2. In order to avoid a significant impact on faculty workload, it is important to 
minimize the total number of Learning Outcomes/Assessment Objectives, while 
at the same time providing useful assessment data. This requires a careful 
examination of the common themes that define the fundamental nature of all 
courses within this GE area. This process is challenging and, as mentioned 
above, necessitates using very general language in order to accommodate the 
diverse expectations of each discipline within GE Area B2. 
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