
Report to the Academic Senate
General Education Area B1 - Pilot Assessment Plan

1 Description of GE Area B1

• How does GE Area B1 meet the goals of general education as defined in Title 5?

As indicated in the university’s Curriculum Guide, Title 5 of the California Code of Regula-
tions provides that the university shall offer a variety of courses in general education. Among
them are courses designed to insure that students “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” and “understand nature and are able to relate
to their biological and physical environment.” The courses in Area B1 of the Cal Poly Pomona
general education program require that students acquire basic mathematical skills and be able
to use these skills to investigate and solve problems, many of which include applications from
and to real life situations. In order to solve mathematical problems, students must develop
critical reasoning skills. In addition, in order to convincingly explain their solutions, students
must be able to effectively communicate. Furthermore, a facility with mathematics in one of
the many tools necessary to understand and do science and to appreciate and relate to our
physical surroundings.

• What purpose does the GE Area B1 serve in the university curriculum?

The university curriculum guide further stipulates that “Every student seeking a bachelor’s
degree must take a substantial proportion of coursework designed to develop professional
competence. In addition, students must develop the knowledge, skills, and understanding
which will enable them to function as intelligent and creative members of a community.” The
ability to solve real world problems, think critically, and effectively explain - whether orally
or in writing - both the analysis and solution of problems is essential to the development
of professional competence and to one’s capacity to contribute to the intellectual and cre-
ative undertakings of one’s community. Area B1 courses give students many opportunities
to cultivate their problem solving skills and provide a forum in which they can practice and
refine their communication skills. The foundations laid by the Area B1 courses will ideally
be reinforced as students take the skills and techniques they have encountered and practiced
in these courses and begin to apply them to other courses and disciplines including, but not
limited to teaching, engineering, psychology, sociology, physics, biology, chemistry, and, of
course, mathematics.

• The nature of the GE Area B1 Courses

Cal Poly Pomona currently offers nine courses which satisfy the Area B1 requirement: MAT
106 (Trigonometry), MAT 114 (Analytic Geometry and Calculus I), MAT 115 (Analytic Ge-
ometry and Calculus II), MAT 116 (Analytic Geometry and Calculus III), MAT 120 (Calculus
for the Life Sciences), MAT 125 (Introductory Calculus for Business), MAT 130 (Technical
Calculus), MAT 191 (Survey of Mathematics), and STA 120 (Statistics with Applications).
Transfer students may complete the requirement by taking approved and properly articulated
courses at community colleges or other California universities.



2 Learning Objectives

• Learning Outcomes for GE Area B1

The General Education Area B1 Assessment Committee determined that all the courses in
Area B1 could and should have the following outcome goals.

1. Develop quantitative reasoning skills

(a) Gain proficiency in computational skills, such as arithmetic, algebra, geometry.
(b) Interpret mathematical models such as formulas, graphs, tables, and schematics.
(c) Represent mathematical information symbolically, visually, numerically, and ver-

bally.

2. Improve problem solving abilities and critical thinking skills

(a) Identify appropriate problem solving strategies for various problems.
(b) Think critically about mathematical questions.
(c) Estimate and check answers to mathematical problems in order to determine reason-

ableness, identify alternatives, and select optimal results.
(d) Learn to logically analyze and evaluate a mathematical solution to a problem.

3. Learn to apply mathematical/statistical models to or derive mathematical/statistical
models from real-life situations

(a) Select appropriate models of real-life situations.
(b) Draw inferences about real-life situations from mathematical/statistical models.
(c) Recognize and describe the limits of mathematical and/or statistical methods.

4. View mathematics as a creative and practical endeavor created by humans.

(a) Appreciate mathematics as both an art form and as a tool for solving problems.
(b) Understand what mathematicians actually do.
(c) Become acquainted with some of the major contributions to mathematics throughout

history, including results that do not necessarily have practical applications.

3 Evidence Collection and Analysis

In order to get an accurate view of the General Education courses, we will engage in assessment of
the courses using two tools.

• Each course will be evaluated during a quarter that it is taught, using portfolio based
summary reports.

• Data will also be collected from students in courses that logically follow those courses in
the current assessment block, using an online survey that measures both the effect of the
course(s) on student’s attitudes toward mathematics and statistics and to what degree the
students have met the learning outcomes listed above.

In the three sections below, we describe the details of our assessment plan.



1. Evaluation Cycle

Because of the large number of general education courses and the large number of sections
offered of each course, the committee will have a 3-year assessment cycle. In each year, we
will assess a subset of the general education courses, following the schedule:

• Year 1 – MAT 106, MAT 114, MAT 115, MAT 116

• Year 2 – MAT 191, STA 120

• Year 3 – MAT 120, MAT 125, MAT 130

The courses in Year 1 (MAT 106, MAT 114, MAT 115, MAT 116) form our core first-year
calculus sequence and many of the students in these courses are expected to continue on to
200-level or higher math classes. Also, a sizable percentage of the population in these courses
is comprised of students in the College of Engineering. The Year 2 courses (MAT 191, STA
120) are generally taken by students who do not plan to take many other math classes. For
the most part, students in MAT 191 or STA 120 are continuing in colleges other than the
College of Science or College of Engineering. Finally the Year 3 courses (MAT 120, MAT
125, MAT 130) are specially oriented towards students in certain majors, specifically the life
sciences for MAT 120, business for MAT 125, and engineering technology and biotechnology
for MAT 130.

The assessment techniques for each block of courses will be substantially the same, but by
breaking the cycle into three groups we can choose to vary the techniques slightly from year
to year. This allows us to customize the assessment to fit the differing student populations
and goals of these courses, while still following the same overall assessment plan.

2. Portfolio Based Summary Reports

Instructors in selected witness courses will build student portfolios for the courses in the
current assessment cycle. To assemble the portfolios, the instructors will make copies of
at least three class assignments (e.g. homework, exams, quizzes, projects) that address the
learning outcomes for that course. Then, for each assignment, the instructor will photocopy
three samples of student work. The first sample should be work that the instructor considers
to be excellent, the second should be considered satisfactory, and the third should be poor.
The instructor should also highlight relevant portions of the work and, if possible, briefly
indicate which of the learning outcomes are or are not being met.

At the end of the quarter the instructor will fill out an evaluation form for the course based
on a learning outcomes template customized for the course. The course outcomes template is
developed with input from, and the consensus of, instructors currently teaching the course.

The Committee will use the portfolios and the course outcomes list to measure student learn-
ing in that course relative to the Learning Outcomes.

3. Follow-up Surveys and Test Questions

Each year, the GE Area B1 Assessment Committee will choose two to four follow-up courses
that students in that year’s block of GE courses might be expected to take. For example, the
Year 1 courses would probably be followed by MAT 214, MAT 216, an engineering class, or
a physics class. An effort will be made to vary the courses chosen, both within each year and
from year to year, so that a more complete picture may emerge.



The Committee will identify one section of each course and a faculty person teaching that
course with which to consult. In consultation with the cooperating faculty, the Committee
will write an online survey incorporating the following types of questions:

• Questions regarding the students’ attitude toward mathematics in general and the GE
courses in particular.

• One to four mathematical questions related to the class in question. For example, in a
history class, we may ask students to interpret statistical data over a time period; in a
physics class, students may be asked to model the velocity of an object shot out of a
cannon.

• Requests for feedback on how well courses are meeting learning objectives and student
needs.

Faculty teaching in the follow-up course will be asked to require their students to take the
online survey, but the results and any necessary grading will be evaluated by the Commit-
tee. With this information, the Committee will be able to assess how fully the Learning
Outcomes were achieved. In particular, we are interested in how well students meet the
Learning Outcome of “Learn to apply mathematical/statistical models to or derive mathe-
matical/statistical models from real-life situations.” Faculty teaching the follow-up courses
will also be asked to fill out a survey detailing their assessment of students’ understanding of
the mathematical concepts relevant to their course.

4 Timeline

At the beginning of each quarter, the GE Area B1 Assessment Committee will inform the faculty
who are scheduled to teach the designated course sections that assessment data will be required
during that annual cycle. The faculty members teaching the course sections scheduled for assess-
ment that year will assemble the portfolio summary reports and submit them to the Committee
no later than the second week of the quarter following completion of the course. Every effort will
be made to vary which instructors are asked to participate in any given year or quarter, so that no
one faces an undue assessment burden.

During each Fall Quarter the GE Area B1 Assessment Committee will identify the faculty and
sections to be examined for the follow-up data. The Committee will write the surveys and test
questions, customized to the individual courses and have the questionnaire available online within
the first two weeks of the Winter or Spring Quarter (depending on when the follow-up courses are
offered). At some point during the Winter or Spring Quarter, the students in the sample classes
will take the online survey.

During the Spring Quarter, the GE Area B1 Assessment Committee will meet to compile and
analyze the assessment data from that annual cycle. Any interested faculty from the Department
of Mathematics and Statistics, particularly those teaching the courses in that year’s assessment
block, are also welcome to participate in this meeting. 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 faculty involved in that year’s
assessment cycle and the Chair of the Department of Mathematics and Statistics.



5 Required Resources

The Committee will require assistance in identifying follow-up courses containing students who have
taken the relevant GE Area B1 courses. We will also need help in entering student information
(e.g. names, bronco numbers) into WeBWorK (a free online homework delivery system we will
be using for the online assessment components) and in creating usernames and passwords for the
online surveys. We may also require technological support (preferably from someone with a working
knowledge of PERL) in writing the survey questions in WeBWorK. Furthermore, the Committee
may need assistance in liaising with faculty in other departments.

6 GE Area B1 Assessment Committee

• Amber Rosin, Area B1 Assessment Committee Chair

• Berit Givens

• Hoon Kim

• Chuck Hale


