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BACKGROUND:  

In January 2013, the California State Board of Trustees approved amendments to Title 5, instituting a maximum of 120 semester units for baccalaureate degrees (AA 2013 02) with exemptions for the degrees of Bachelor of Architecture, Bachelor of Landscape Architecture, Bachelor of Fine Arts, and Bachelor of Music.

In March 2016, each department prepared and submitted a “Request for Exception to Baccalaureate Unit Limits” form to the Chancellor’s Office. The programs submitted under semester conversion ranged from 126 to 131 units; all at or below the current system acceptable maximum of 131 units. 

Upon review of the exception forms, the Assistant Vice Chancellor Christine Mallon provided the recommendation that more double counting of major and GE requirements (particularly “Golden Four”) be undertaken. 

The referral recommends the satisfaction of the GE area A3 (Critical Thinking) requirement by completion of the BS in Engineering. The referral recommends that the learning objectives for this subarea are accomplished within the courses containing aspects of the engineering design process. 

RECOMMENDED RESOURCES CONSULTED: 

The following resources were consulted:
· M. Ronald Yeung, Interim Associate Dean for Academic Programs & Student Services, College of Engineering 
· Sharon Hilles, Dean, CLASS 
· Sara Garver, Associate Dean, CLASS 
· Liliane Fucaloro, Chair, English and Foreign Languages 
· Dale Turner, Chair, Philosophy 
· Larisa Preiser-Houy, Interim Assoc. VP for Undergraduate Programs, Division of Academic Affairs (answer received after vote)
· Francelina A. Neto, Director of Semester Conversion (answer received after vote)

DISCUSSION

The GE Committee is charged with executing the general education requirements accordance with Executive Order 1100, and evaluating GE course proposals. 

Across the CSU system, engineering programs provide an applied, problem-solving approach to developing the necessary critical-thinking skills and reasoning techniques to satisfy the critical thinking general education requirement for CSU graduates. Throughout the engineering curricula, students learn, discuss, and evaluate the role of engineering in society and nature. Of the 15 campuses in the CSU system (other than CPP) that have accredited engineering programs, 11 campuses grant satisfaction of the GE critical thinking requirement by the completion of degree. The “learn-by-doing” pedagogy of CPP allows students to directly apply their critical thinking skills to real-world problems, and enable students to gain a better understanding of their individual roles and responsibilities in society. 

The referral demonstrates that GE student learning outcomes (SLOs) for subarea A3 are achieved through the engineering design process. In particular, major courses in which students learn and practice the engineering design process. In these courses, students use the engineering design process to solve open-ended complex problems and design projects. The mapping of the course student outcomes to the GE SLO and assessment methods for each of the GE student learning outcomes are listed in the referral. It is important to note that the GE student learning outcomes are achieved in multiple courses throughout the major and are not strictly limited to one course. This mechanism allows for introduction, development and mastery of the SLO’s throughout the major curriculum.      

The referral also provides details showing that the FTES’s for the Philosophy, and English and Foreign Department’s will not decrease with the approval of this referral. The conversion of a 4 quarter-unit to a 3 semester-unit GE course leads to a 12.5% increase in contact hours (40 to 45 contact hours). This directly increases the amount of FTES’s awarded per GE course by 12.5%. The Philosophy, and English and Foreign Languages Departments offer GE courses in multiple subareas. Therefore, they will not experience a decrease in FTES accounts as the campus converts to a semester system and this policy is implemented.

Concerns during Consultation
Several concerns were raised and addressed during the consultation process with the Dean’s, Departments and Administrators.  

This referral does not weaken or decrease the number of units of the CPP general education program for engineering students, relative to other CSUs. With the approval of this referral, CPP engineering students will still have the most robust general education among CSU’s engineering majors. The majority of CSU’s engineering majors are required to satisfy less than 48 units to complete their general education requirements. 

The recommendation that the Critical Thinking GE requirement is satisfied by completion of an engineering program has been provide by the Chancellor’s Office and the Chancellor is executor of the EO 1100. It is worth noting that the Chancellor and other CSU campuses may have a different interpretation of EO 1100 in regards to Critical Thinking than our campus. Cal Poly Pomona is the only campus that limits the courses offering for A3 to two courses (PHL 202 and ENG 130). One the argument against this referral is that only the Philosophy and English departments are capable of offering A3 Critical Thinking courses. However, the majority of CSU campuses offer several A3 courses which are taught by range of departments: Natural Science, Women Studies, Computer Engineering, Computer Science, Geography, Information Systems, Visual & Public Art, Mathematics and Education. Similarly, there is a diversity of A3 courses offered at the local community colleges which feed into Cal Poly Pomona such as   Business, Computer science, History, Psychology, and Counseling courses.  Approximately 45% of Cal Poly Pomona’s population are transfer students and are required to complete their A3 GE requirement prior to attending CPP since it is one of the “Golden Four” core competencies. The articulation agreements between the community college and other CSUs campuses with Cal Poly Pomona are established by the Chancellor Office, and not by Cal Poly Pomona. In this regard, it is possible that a large percentage of CPP students currently satisfy the A3 requirement with courses outside the field of Philosophy or English prior to transferring.    

In addition, the recommendation was made that the CLA+ test should be considered to assess the critical thinking ability of engineering students. Currently, there are not assessment methods, rubrics and/or CLA+ testing that are employed at Cal Poly Pomona to verify that students are gaining the critical thinking skills taught in A3 courses. It is inappropriate to apply a double standard for engineering students, so if assessment of critical thinking is introduced then it should be applied to all students. In regards to the CLA+ testing across the country, students in the fields of science and engineering consistently score higher on the CLA+ test than students in the fields of social sciences, humanities and languages, and business (The Council for Aid to Education Annual CLA+ National Results). These differences in scores across disciplines are significant at the p < 0.05 level, indicating that there is a correlation between the CLA+ score and field of study. This demonstrates the inherent nature of critical thinking throughout the science and engineering disciplines. 


RECOMMENDATION: 

A majority of the GE Committee recommends that GE-002-167 thru GE-012-167 be approved. 

Attachments:
1. GE-002-167, Satisfaction of GE Subarea A3 by Completion of B.S. in Chemical Engineering Request for Referral which includes the mapping of GE outcomes to the SLOs and assessment methods of major courses in the program
2. GE-003-167, Satisfaction of GE Subarea A3 by Completion of B.S. in the Aerospace Engineering Program Request for Referral which includes the mapping of GE outcomes to the SLOs and assessment methods of major courses in the program
3. GE-004-167, Satisfaction of GE Subarea A3 by Completion of the  B.S. in the Civil Engineering Program Request for Referral which includes the mapping of GE outcomes to the SLOs and assessment methods of major courses in the program
4. GE-005-167,Satisfaction of GE Subarea A3 by Completion of the B.S. in the Construction Engineering and Management Program Request for Referral which includes the mapping of GE outcomes to the SLOs and assessment methods of major courses in the program
5. GE-006-167, Satisfaction of GE Subarea A3 by Completion of the B.S. in the Computer Engineering Program Request for Referral which includes the mapping of GE outcomes to the SLOs and assessment methods of major courses in the program
6. GE-007-167, Satisfaction of GE Subarea A3 by Completion of the B.S. in the Electrical Engineering Program Request for Referral which includes the mapping of GE outcomes to the SLOs and assessment methods of major courses in the program
7. GE-008-167, Satisfaction of GE Subarea A3 by Completion of the B.S. in the Electromechanical Engineering Technology Program Request for Referral which includes the mapping of GE outcomes to the SLOs and assessment methods of major courses in the program
8. GE-009-16, Satisfaction of GE Subarea A3 by Completion of the B.S. in the Electronics Systems Engineering Technology Program Request for Referral which includes the mapping of GE outcomes to the SLOs and assessment methods of major courses in the program
9. GE-010-167, Satisfaction of GE Subarea A3 by Completion of the B.S. in the Industrial Engineering Program Request for Referral which includes the mapping of GE outcomes to the SLOs and assessment methods of major courses in the program
10. GE-011-167, Satisfaction of GE Subarea A3 by Completion of the B.S. in the Mechanical Engineering Program Request for Referral which includes the mapping of GE outcomes to the SLOs and assessment methods of major courses in the program
11. GE-012-167, Satisfaction of GE Subarea A3 by Completion of the B.S. in the Manufacturing Engineering Program Request for Referral which includes the mapping of GE outcomes to the SLOs and assessment methods of major courses in the program













Second_Reading_Attachment2.pdf
Title: Satisfaction of General Education Subarea A3 by Completion of the B.S. in Aerospace
Engineering Program.

Objective: The objective of this referral is to propose that the general education subarea A3
(critical thinking) requirements are satisfied by core courses within the program under the
semester system. The precedent for adopting this policy, and the impact of its adoption on A3
departments’ full-time-equivalent students (FTESs), are also described.

Summary of Key Points:

The Chancellor’s Office has recommended that Cal Poly Pomona (CPP) engineering
programs consider GE exemptions in order to meet program unit cap goals.

11 of 15 CSU campuses with accredited engineering programs (besides CPP) receive
exemptions to GE area A3: Critical Thinking.

A3 GE SLOs can be achieved within the B.S. programs in Engineering.

Adopting this policy will decrease the number of units to degree and improve graduation
rates for all categories of students.

There will be no negative impact on FTESs for departments offering A3 courses during
the transition to semesters because of the expected growth of the university and the FTES
increase of 12.5% for GE courses changing from 4 quarter units to 4.5 equivalent quarter
units.

Over the past 15 years and including the upcoming conversion to semesters, the CPP
Engineering programs have eliminated 9 to 12 quarter units from both required core and
support courses without any GE exemptions or waivers.

I. Background

In January 2013, the California State Board of Trustees approved amendments to Title 5,
instituting a maximum of 120 semester units for baccalaureate degrees (AA 2013 02)' with
exemptions for the degrees of Bachelor of Architecture, Bachelor of Landscape Architecture,
Bachelor of Fine Arts, and Bachelor of Music. As part of the implementation of the approved
Title 5 Section 40508, the following guidelines were provided:

“Campuses shall submit program-by-program confirmations that each
combination of degree and concentration shall be reduced from 121-129 (181-
182) to no more than 120/180 by fall 2014. Reports are due April 2013, ideally
and reductions are to be in place by no later than fall 2014

Campuses shall report to the chancellor a listing of each degree program
and concentration that requires from 121 to 129 (181-192) units, that for
demonstrated academic, licensure or accreditation reasons cannot be reduced to
120/180. The program’s unit requirement, before and after campus review, shall
be specified and the specific reasons for exceeding the maximum unit count shall
be explained.

! Implementation of Trustees Title 5 Changes to Baccalaureate Degrees AA-2013-02
http://www.calstate.edu/acadaff/codedmemos/AA-2013-02.pdf






Campuses with program requiring from 121 to 129 units (181 to 192) and
unable to reduce counts to the maximum number of units shall submit requests for
the chancellor’s exception to each program’s the established unit maximum.

Programs that have not been reduced to 120/180 units and have not been
granted the chancellor’s exception allowing higher unit counts shall be subject to
chancellor’s action to reduce unit requirements..."”

At that time, the programs unable to meet the 120/180 unit cap applied for exemption by
submitting “Request for Exception to Baccalaureate Unit Limits” forms before the deadline of
January 2014. CPP was granted an extension due to its engagement in semester conversion. In
December 2014, the Office of the Chancellor either approved or deferred the exception requests.
The majority of the exception requests were granted, and the highest number of units in any
program in the CSU system became the 196 quarter units (131 semester units) of the B.S. in
Mechanical Engineering program at Cal Poly San Luis Obispo.

In the spring of 2016, the CPP engineering programs prepared and submitted the “Request for
Exception to Baccalaureate Unit Limits” forms to the Chancellor’s Office (Appendix A). Upon
review, the Assistant Vice Chancellor Christine Mallon provided the following feedback and
recommendations®:

“We appreciate the reduction in units that occurred as faculty took on the double
duty of converting the engineering curricula from quarter to semester formats and
reducing degree requirements. Most certainly, we understand the high quality of Cal
Poly Pomona engineering programs, and we appreciate that your graduates are very
competitive in the job market.

With the 12 Cal Poly Pomona engineering exception requests, we will want to see Cal
Poly Pomona allow double counting of major and GE requirements. ABET allows
student learning outcomes to be integrated throughout the curriculum, the agency does
not require a specific course for specific outcomes. Further, other campus programs
were able to reduce their engineering program requirements, some to 120 units, by using
efficient curriculum-design strategies like double counting degree requirements.

Since 1994 (when we started keeping track) there have been no Cal Poly Pomona
“Golden Four” (basic subjects) GE exceptions granted for engineering programs. The
current list of exceptions is enclosed. In all cases in which the Chancellor grants GE
exceptions, students in the programs are required to satisfy the salient GE learning
outcomes through the major courses: In other words, GE and major courses are double
counted. “Exception” merely means that community college transfer students applying
to the CSU campus do not have to complete the specified Golden Four course as an
admission requirement. The learning will take place through major courses, after
admission.”

The Chancellor’s Office has confirmed that many engineering programs across the CSU have
received general education exceptions. In particular, Assistant Vice Chancellor Christine Mallon

2 Email communications from Assistant Vice Chancellor Christine Mallon to Interim Associate Vice President for
Academic Quality and Assessment Daniel Lewis





suggests that CPP consider a “Golden Four” GE exception. Of the 16 campuses in the CSU
system that have accredited engineering programs, 11 campuses have been granted exemption
for the GE critical thinking requirement (see Table 1). In these cases, the critical thinking
requirement is satisfied by the major core courses in the respective programs.

Table 1:3 List of CSU campuses with and without a critical thinking exception for transfer
students

Campuses where critical thinking requirement is Campuses without critical thinking
satisfied through major courses requirement exception for transfer students
Chico Maritime Academy
Fresno East Bay
Fullerton Sacramento
Humboldt San Diego
Long Beach
Los Angeles
Northridge
San Bernardino
San Francisco
San Jose
San Luis Obispo

II. Justification and Rationale

In an effort to reduce the time to degree in accordance with executive orders of the CSU Board
of Trustees, the CPP engineering programs have eliminated 9 to 12 quarter units over the past 15
years. The Chancellor’s Office has suggested that further reductions could be made if the GE
critical thinking requirement were satisfied by major core courses within CPP engineering
programs. It is important to note that the engineering programs do not provide the same formal
instruction on the theory of critical thinking as current CPP A3 courses do. However, as
demonstrated across the CSU system, engineering programs provide an applied, problem-solving
approach to developing the necessary critical-thinking skills and reasoning techniques to satisfy
the critical thinking general education requirement for CSU graduates. In addition, throughout
the engineering curricula, students learn, discuss, and evaluate the role of engineering in society
and nature (as explained below). The “learn-by-doing” pedagogy of CPP allows students to
directly apply their critical thinking skills to real-world problems, ultimately leading to students
gaining a better understanding of their individual roles and responsibilities in society.

The policy that governs general education (GE) and subarea A3: critical thinking for the CSU
system and CPP is EO 1100 (Appendix B) and academic senate report AS-2464-145/GE
(Appendix C), respectively. Executive order 1100 states (same as AS-2464-145/GE):

* http://www.calstate.edu/sas/casper/upper-div/high-unit-majors-with-authorized-exceptions-to-admission-and-
ge-breadth-requirements.shtml “These general education course(s) indicated as exceptions in the
chart are integrate primarily in the upper division curriculum.”






“In critical thinking (subarea A3) courses, students will understand logic and its
relation to language, elementary inductive and deductive processes, including an
understanding of the formal and informal fallacies of language and thoughts; and
the ability to distinguish matters of fact from issues of judgement or opinion. In
A3 courses, students will develop the ability to analyze, criticize and advocate
ideas, to reason inductively and deductively, and to reach well-support factual or
Jjudgmental conclusion™

As outlined in both the EO 1100 and the CPP general education program, GE student learning
outcomes (GE SLO) (Appendix D GE-004-145) are constructed to fit within the framework of
the Liberal Education and American Promise (LEAP) campaign, which is an initiative put forth
by the Association of American Colleges and Universities (AAC&U). The AAC&U defines
critical thinking as “a habit of mind characterized by the comprehensive exploration of issues,
ideas, artifacts, and events before accepting or formulating an opinion or conclusion.”” The
AAC&U has broken down the critical thinking process into the following rubric:

I.  Explanation of issues
II.  Evidences
III.  Influence of context and assumption, student’s position (perspective,
thesis/hypothesis)
IV.  Student’s position/Thesis
V.  Conclusion and related outcomes (implications and consequences).

A similar analysis and rubric was developed by an ad-hoc committee assembled by the previous
Associate Provost (Appendix E).

The engineering design process, which is a series of steps that guides students/engineers in the
solution of complex problems, parallels the AAC&U process.” The design process is an iterative
methodology where improvements are made along the way as the students learn from failure.
Students are encouraged to follow the steps of the design process to strengthen their
understanding of open-ended design, and it emphasizes creativity and practicality. The
Engineering Design Process Portfolio Scoring Rubric (EDPPSR) (Appendix F) is one of the best
examples and most complete rubric that evaluates the design process™’ and is outlined into the
following activities®:

I.  Presenting and Justifying a Problem and Solution Requirements
II.  Generating and Defending an Original Solution
III.  Constructing and Testing a Prototype
IV.  Evaluation, Reflection, and Recommendations

* https://www.aacu.org/value/rubrics/critical-thinking

> http://utkstair.org/clausius/docs/abet_mse 2017/pdf/ABET StudentOutcomeRubrics UTKMSE 2015 0714.pdf
® https://cdn-
00.cteonline.org/resources/documents/a5/a5c86d69/a5c86d69992f84fc6cdc0c9a75211e05fbf4694e/RUBRICFLO
WCHARTrevised.pdf

7 http://teams.mspnet.org/media/data/TEAMSFinal020316.pdf?media_000000008448.pdf

® http://iportalpilot.weebly.com/uploads/5/4/2/5/5425277/engineering_design_process portfolio_rubric.pdf






V.  Documenting and Presenting the Project

Through the engineering design process, the learning objectives required to satisfy the CPP
student learning outcomes for subarea A3 can be achieved through the major courses in an
engineering program. As shown in Table 2, the CPP GE SLOs and AAC&U’s critical thinking
rubrics map well with the engineering design process.

Table 2. Mapping of the engineering design process to the critical thinking rubric and CPP
general education outcomes.

General Education Outcomes Critical Thinking Engineering Design Process
(CPP GE SLO) (AAC&U) (EDPPSR)

1c. Find, evaluate, use and

share information effectively Explanation of issues Presenting and Justifying a

Problem and Solution

and ethically ¢

Requirements
4b. Demonstrate activities, Evidence Generating and Defending an
techniques or behaviors that Original Solution
promote intellectual or cultural Constructing and Testing a
growth Influence of Context and Prototype

Assumption

1d. Construct arguments based
on sound evidence and Evaluation, Reflection, and
reasoning to support an opinion | Student’s position/Thesis | Recommendations

or conclusion

la. Write effectively for Conclusion & Related Documenting and Presenting the
audiences Outcome Project

Assessment of General Education Student Learning QOutcomes

GE SLOs will be assessed by the General Education Assessment Committee as outlined by the
General Education Assessment Plan (Appendix G). It is important to note that this GE
assessment plan is currently undergoing revisions to align with the new SLOs. The assessment
methods in engineering courses for each of the GE critical thinking learning outcomes are listed
in Table 5.

I11. Impact of Policy

The main objective of this policy is to lower the total units to degree so that students will
complete their degrees in shorter times. In addition, this will improve graduation rates and
decrease education costs to both students and the State. This policy will help CPP achieve the
2025 Graduation Initiative goals set by the Chancellor.

This policy will affect the enrollments of courses in general education A3 critical thinking
Subarea: ENG 2105, Written Reasoning, and PHL 2020, Critical Thinking. Only first-time
freshmen are required to take Subarea A3 on campus, since transfer students are required to
fulfill this general education requirement before arriving on campus. Over the past 3 years





(2013-2016), 24% of first-time freshmen have been engineering majors and approximately 55%
of first-time freshman enrolled in ENG 105 to satisfy Subarea A3. Table 3 shows the estimated
break-down of A3 FTESs for engineering majors and non-engineering majors for the past three
academic years. Here, it is assumed the same break-down applies to the general undergraduate
population, i.e. 55% enroll in ENG 105 and 45% enroll in PHL 202 to satisfy subarea A3.

Table 3. FTES break-down over the past three years for the courses in subarea A3°'°
2013-2014 2014-2015 2015-2016
EGR | Non- Total | EGR | Non- | Total EGR Non- Total
EGR EGR EGR
ENG 105 124 374 497 120 342 462 126 384 510
PHL 202 101 301 402 98 313 412 103 303 406
Total 225 674 899 218 655 874 229 687 916

Based on the 2015-2016 data, the total number of students enrolled in Subarea A3 courses will
decrease by 24%, but the number of FTESs will decrease by only 16% after the transition from
quarters to semesters. As part of the semester conversion, traditional 4 quarter unit GE courses
will be converted to 3 semester unit courses (equivalent of 4.5 quarter units). This entails an
increase of 12.5% for converted GE courses and associated FTESs. Since both the Philosophy
Department and the English and Foreign and Language Department offer a large amount of the
GE courses to serve the campus community, the decrease of A3 FTESs will not negatively
impact the total number of FTESs for both departments as the campus converts to the semester
system. In particular, the Philosophy Department offers the majority of the GE courses in
Subarea C2 (Philosophy and Civilization), and the English and Foreign Languages Department
offers all the courses in Subarea A2 (Written Communication). Also, the undergraduate
enrollment has been steadily increasing by approximately 800 per year over the last six years. If
this growth continues, the estimated undergraduate population at the start of the 2018-2019
academic year will be approximately 25,300. This is a 14% increase over the 2015-2016
undergraduate population. It would be expected that as the population grows, the amount of
FTESs in each department will increase proportionally. Figure 1 shows the projected FTESs for
departments over the past 3 years, as well as the projected FTES distribution for the 2018-2019
academic year.

° Data obtained from Bronco Interactive Dashboards (BID) and Data Warehouse
10 https://www.cpp.edu/~irar/just-the-facts/headcount-and-ftes.shtml






Figure 1. The department distribution of FTESs for the past three years and projected in the
semester system
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*  Based upon the same undergraduate population as the 2015-2016 academic year.
** Based upon the projected undergraduate population of 25,300 in the 2018-2019 academic
year.

IV.Individual Program: Evaluation of Student Learning Outcomes of General Education
Subarea A3 and Major Courses

B.S. in Aerospace Engineering

The B.S. in Aerospace Engineering program covers the engineering design process throughout
the curriculum. In particular, major courses in which students learn and practice the engineering
design process include: ARO 1011L, ARO 1021L, ARO 2011L, ARO 2311L, ARO 3220L,
ARO 4351L, and senior design sequences (ARO 4711L/ARO 4811L/ARO 4911L-ARO
4721L/ARO 4821L/4921L senior design series). In these courses, students use the engineering
design process to solve open-ended complex problems and design projects. Table 4 maps the GE
subarea A3 learning outcomes to the appropriate student learning outcomes of these courses.

la. Write effectively for audiences

Students are required to prepare project reports and lab reports throughout the Aerospace
Engineering Curricula. In ARO 1011L, ARO 1021L, ARO 2011L, ARO 2311L, ARO 3220L,
and ARO 4351L, students perform experiments, and are required to write lab reports that
evaluate collected data and develop a conclusion. The instructors provide meaningful feedback
on the written style and format of these reports. In ARO 4711L/4811L/4911L, and ARO
47211L/48211/4921L (senior design series), the instructors and industry experts provide critiques
on the soundness of the student’s argument and drawn conclusion.

lc. Find, evaluate, use and share information effectively and ethically

Students are required to find and evaluate information obtained by both known sources and from
performed experiments or design projects. As part of ARO 47111L/4811L/4911L, and ARO
47211L/48211L/4921L (senior design series), students are required to gather information on their





design projects. This initial research is necessary to provide students with context and the
motivation for the design. Students use the American Institute of Aeronautics and Astronautics’
(AIAA) Request for Proposal (RFP) as guidelines for research and design of Space Launch
Vehicle, Spacecraft, or Aircraft. Students investigate potential transformative aircraft or
spacecraft design; and address economic, social and political issues with the design of a
proposed aircraft or spacecraft. For example, the students investigate design an aircraft that can
reduce fuel consumption and carbon footprint. Students submit their design reports to AIAA’s
International Design Competitions.

1d. Construct arguments based on sound evidence and reasoning to support an opinion or
conclusion

As part of ARO 4711L/4811L/4911L, and ARO 4721L/48211L/4921L (senior design series),
students are required to formulate a conclusion based upon scientific reasoning. In addition, the
student must evaluate the feasibility of their proposed design. These are essential activities
promote critical thinking. Students are evaluated by the instructors and industry experts. Students
must provide reasonable agreements to justify the design of a proposed aircraft with the
consideration of economic, social, and political policies. In ARO 2311L, students must design
experiments using statistical principles that are constructed with sound evidence and reasoning.

4b. Demonstrate activities, techniques or behaviors that promote intellectual or cultural growth
In ARO 4711L/48111L/4911L, and ARO 47211/4821L/4921L (senior design series), students
must integrate knowledge to solve a meaningful technologically challenging problem with the
considerations and restraints dictated by human welfare and advancement. These learning
objectives offer students the ability to understanding complex problems beyond engineering in
way that allows students to gain a deeper grasp of the impact that they have on society. Students
must identity and evaluate how possible solutions of engineering projects/problems will be
affected by multiple constraints such as environment, legal, energy, and political issues. In ARO
2011L students learn how to analyze the impact of engineering solutions to environment, public
safety, and national government funding.

Meaningful Writing Component
Throughout the B.S. in Aerospace Engineering Program, students are required to submit lab

reports, project reports, and senior design reports. Students are provided with timely feedback on
these reports with critics on the soundness of their drawn conclusion and the writing style.





Table 4. Mapping of general education outcomes to the student learning outcomes and
assessment methods of major courses in the B.S. in Aerospace Engineering program

General Course Appropriate Student Learning Outcomes Assessment
Education Method
Outcomes
(CPP GE)

la. Write ARO 1011L | 6. Develop test report writing communication | Project Report
Effectively and team skills

ARO 1021L | 7. Develop technical writing and team skills Project Report

ARO 2011L | 5. Develop Technical writing skills Project Report

ARO 3220L | 7. Enhance technical writing skills in Lab Report

laboratory reports.

ARO 4351L | 1. Enhance technical writing skills in Lab Report

laboratory reports.

ARO Senior | 5.Proposal organization & technical writing | Project Report

Design skills

Series
Ic. Find, ARO 3220 | 5.Apply feedback control systems to aerospace | Research
evaluate, use vehicles Paper
and share ARO Senior | 1. Mastery of the technical and innovational Report/Design
information Design skills to produce air and space vehicle design | Competition
effectively and | Series
ethically ARO Senior | 2. Solve open-ended problems; apply technical | Report/Design

Design knowledge and find new solution methods Competition

Series when needed.

ARO 3220L | 6. Data interpretation. Lab Report
1d. Construct | ARO Senior | 1. Mastery of the technical and innovational Design
arguments Design skills to produce air and space vehicle design | Reports
based on sound | Series
evidence and ARO Senior | 2. Solve open-ended problems; apply technical | Design
reasoning (o Design knowledge and find new solution methods Reports
support an Series when needed.
opinion or ARO 4351L | 7. Learn how to use experimental data and Design
conclusion identify sources of error. Reports
4b. ARO 2011L | 3. Describe the constraints imposed by Homework,
Demonstrate society, the environment and current events on | Project Report
activities, system design.
techniques or
behaviors that
promote
intellectual or | ARO Senior | 2. Solve open-ended problems; apply technical | Design
cultural growth Design knowledge and find new solution methods Reports

Series

when needed.
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Title: Satisfaction of General Education Subarea A3 by Completion of the B.S. in Civil
Engineering Program.

Objective: The objective of this referral is to propose that the general education subarea A3
(critical thinking) requirements are satisfied by core courses within the program under the
semester system. The precedent for adopting this policy, and the impact of its adoption on A3
departments’ full-time-equivalent students (FTESs), are also described.

Summary of Key Points:

The Chancellor’s Office has recommended that Cal Poly Pomona (CPP) engineering
programs consider GE exemptions in order to meet program unit cap goals.

11 of 15 CSU campuses with accredited engineering programs (besides CPP) receive
exemptions to GE area A3: Critical Thinking.

A3 GE SLOs can be achieved within the B.S. programs in Engineering.

Adopting this policy will decrease the number of units to degree and improve graduation
rates for all categories of students.

There will be no negative impact on FTESs for departments offering A3 courses during
the transition to semesters because of the expected growth of the university and the FTES
increase of 12.5% for GE courses changing from 4 quarter units to 4.5 equivalent quarter
units.

Over the past 15 years and including the upcoming conversion to semesters, the CPP
Engineering programs have eliminated 9 to 12 quarter units from both required core and
support courses without any GE exemptions or waivers.

I. Background

In January 2013, the California State Board of Trustees approved amendments to Title 5,
instituting a maximum of 120 semester units for baccalaureate degrees (AA 2013 02)' with
exemptions for the degrees of Bachelor of Architecture, Bachelor of Landscape Architecture,
Bachelor of Fine Arts, and Bachelor of Music. As part of the implementation of the approved
Title 5 Section 40508, the following guidelines were provided:

“Campuses shall submit program-by-program confirmations that each
combination of degree and concentration shall be reduced from 121-129 (181-
182) to no more than 120/180 by fall 2014. Reports are due April 2013, ideally
and reductions are to be in place by no later than fall 2014

Campuses shall report to the chancellor a listing of each degree program
and concentration that requires from 121 to 129 (181-192) units, that for
demonstrated academic, licensure or accreditation reasons cannot be reduced to
120/180. The program’s unit requirement, before and after campus review, shall
be specified and the specific reasons for exceeding the maximum unit count shall
be explained.

! Implementation of Trustees Title 5 Changes to Baccalaureate Degrees AA-2013-02
http://www.calstate.edu/acadaff/codedmemos/AA-2013-02.pdf






Campuses with program requiring from 121 to 129 units (181 to 192) and
unable to reduce counts to the maximum number of units shall submit requests for
the chancellor’s exception to each program’s the established unit maximum.

Programs that have not been reduced to 120/180 units and have not been
granted the chancellor’s exception allowing higher unit counts shall be subject to
chancellor’s action to reduce unit requirements..."”

At that time, the programs unable to meet the 120/180 unit cap applied for exemption by
submitting “Request for Exception to Baccalaureate Unit Limits” forms before the deadline of
January 2014. CPP was granted an extension due to its engagement in semester conversion. In
December 2014, the Office of the Chancellor either approved or deferred the exception requests.
The majority of the exception requests were granted, and the highest number of units in any
program in the CSU system became the 196 quarter units (131 semester units) of the B.S. in
Mechanical Engineering program at Cal Poly San Luis Obispo.

In the spring of 2016, the CPP engineering programs prepared and submitted the “Request for
Exception to Baccalaureate Unit Limits” forms to the Chancellor’s Office (Appendix A). Upon
review, the Assistant Vice Chancellor Christine Mallon provided the following feedback and
recommendations®:

“We appreciate the reduction in units that occurred as faculty took on the double
duty of converting the engineering curricula from quarter to semester formats and
reducing degree requirements. Most certainly, we understand the high quality of Cal
Poly Pomona engineering programs, and we appreciate that your graduates are very
competitive in the job market.

With the 12 Cal Poly Pomona engineering exception requests, we will want to see Cal
Poly Pomona allow double counting of major and GE requirements. ABET allows
student learning outcomes to be integrated throughout the curriculum, the agency does
not require a specific course for specific outcomes. Further, other campus programs
were able to reduce their engineering program requirements, some to 120 units, by using
efficient curriculum-design strategies like double counting degree requirements.

Since 1994 (when we started keeping track) there have been no Cal Poly Pomona
“Golden Four” (basic subjects) GE exceptions granted for engineering programs. The
current list of exceptions is enclosed. In all cases in which the Chancellor grants GE
exceptions, students in the programs are required to satisfy the salient GE learning
outcomes through the major courses: In other words, GE and major courses are double
counted. “Exception” merely means that community college transfer students applying
to the CSU campus do not have to complete the specified Golden Four course as an
admission requirement. The learning will take place through major courses, after
admission.”

The Chancellor’s Office has confirmed that many engineering programs across the CSU have
received general education exceptions. In particular, Assistant Vice Chancellor Christine Mallon

2 Email communications from Assistant Vice Chancellor Christine Mallon to Interim Associate Vice President for
Academic Quality and Assessment Daniel Lewis





suggests that CPP consider a “Golden Four” GE exception. Of the 16 campuses in the CSU
system that have accredited engineering programs, 11 campuses have been granted exemption
for the GE critical thinking requirement (see Table 1). In these cases, the critical thinking
requirement is satisfied by the major core courses in the respective programs.

Table 1:3 List of CSU campuses with and without a critical thinking exception for transfer
students

Campuses where critical thinking requirement is Campuses without critical thinking
satisfied through major courses requirement exception for transfer students
Chico Maritime Academy
Fresno East Bay
Fullerton Sacramento
Humboldt San Diego
Long Beach
Los Angeles
Northridge
San Bernardino
San Francisco
San Jose
San Luis Obispo

II. Justification and Rationale

In an effort to reduce the time to degree in accordance with executive orders of the CSU Board
of Trustees, the CPP engineering programs have eliminated 9 to 12 quarter units over the past 15
years. The Chancellor’s Office has suggested that further reductions could be made if the GE
critical thinking requirement were satisfied by major core courses within CPP engineering
programs. It is important to note that the engineering programs do not provide the same formal
instruction on the theory of critical thinking as current CPP A3 courses do. However, as
demonstrated across the CSU system, engineering programs provide an applied, problem-solving
approach to developing the necessary critical-thinking skills and reasoning techniques to satisfy
the critical thinking general education requirement for CSU graduates. In addition, throughout
the engineering curricula, students learn, discuss, and evaluate the role of engineering in society
and nature (as explained below). The “learn-by-doing” pedagogy of CPP allows students to
directly apply their critical thinking skills to real-world problems, ultimately leading to students
gaining a better understanding of their individual roles and responsibilities in society.

The policy that governs general education (GE) and subarea A3: critical thinking for the CSU
system and CPP is EO 1100 (Appendix B) and academic senate report AS-2464-145/GE
(Appendix C), respectively. Executive order 1100 states (same as AS-2464-145/GE):

* http://www.calstate.edu/sas/casper/upper-div/high-unit-majors-with-authorized-exceptions-to-admission-and-
ge-breadth-requirements.shtml “These general education course(s) indicated as exceptions in the
chart are integrate primarily in the upper division curriculum.”






“In critical thinking (subarea A3) courses, students will understand logic and its
relation to language, elementary inductive and deductive processes, including an
understanding of the formal and informal fallacies of language and thoughts; and
the ability to distinguish matters of fact from issues of judgement or opinion. In
A3 courses, students will develop the ability to analyze, criticize and advocate
ideas, to reason inductively and deductively, and to reach well-support factual or
Jjudgmental conclusion™

As outlined in both the EO 1100 and the CPP general education program, GE student learning
outcomes (GE SLO) (Appendix D GE-004-145) are constructed to fit within the framework of
the Liberal Education and American Promise (LEAP) campaign, which is an initiative put forth
by the Association of American Colleges and Universities (AAC&U). The AAC&U defines
critical thinking as “a habit of mind characterized by the comprehensive exploration of issues,
ideas, artifacts, and events before accepting or formulating an opinion or conclusion.”” The
AAC&U has broken down the critical thinking process into the following rubric:

I.  Explanation of issues
II.  Evidences
III.  Influence of context and assumption, student’s position (perspective,
thesis/hypothesis)
IV.  Student’s position/Thesis
V.  Conclusion and related outcomes (implications and consequences).

A similar analysis and rubric was developed by an ad-hoc committee assembled by the previous
Associate Provost (Appendix E).

The engineering design process, which is a series of steps that guides students/engineers in the
solution of complex problems, parallels the AAC&U process.” The design process is an iterative
methodology where improvements are made along the way as the students learn from failure.
Students are encouraged to follow the steps of the design process to strengthen their
understanding of open-ended design, and it emphasizes creativity and practicality. The
Engineering Design Process Portfolio Scoring Rubric (EDPPSR) (Appendix F) is one of the best
examples and most complete rubric that evaluates the design process™’ and is outlined into the
following activities®:

I.  Presenting and Justifying a Problem and Solution Requirements
II.  Generating and Defending an Original Solution
III.  Constructing and Testing a Prototype
IV.  Evaluation, Reflection, and Recommendations

* https://www.aacu.org/value/rubrics/critical-thinking

> http://utkstair.org/clausius/docs/abet_mse 2017/pdf/ABET StudentOutcomeRubrics UTKMSE 2015 0714.pdf
® https://cdn-
00.cteonline.org/resources/documents/a5/a5c86d69/a5c86d69992f84fc6cdc0c9a75211e05fbf4694e/RUBRICFLO
WCHARTrevised.pdf

7 http://teams.mspnet.org/media/data/TEAMSFinal020316.pdf?media_000000008448.pdf

® http://iportalpilot.weebly.com/uploads/5/4/2/5/5425277/engineering_design_process portfolio_rubric.pdf






V.  Documenting and Presenting the Project

Through the engineering design process, the learning objectives required to satisfy the CPP
student learning outcomes for subarea A3 can be achieved through the major courses in an
engineering program. As shown in Table 2, the CPP GE SLOs and AAC&U’s critical thinking
rubrics map well with the engineering design process.

Table 2. Mapping of the engineering design process to the critical thinking rubric and CPP
general education outcomes.

General Education Outcomes Critical Thinking Engineering Design Process
(CPP GE SLO) (AAC&U) (EDPPSR)

1c. Find, evaluate, use and

share information effectively Explanation of issues Presenting and Justifying a

Problem and Solution

and ethically ¢

Requirements
4b. Demonstrate activities, Evidence Generating and Defending an
techniques or behaviors that Original Solution
promote intellectual or cultural Constructing and Testing a
growth Influence of Context and Prototype

Assumption

1d. Construct arguments based
on sound evidence and Evaluation, Reflection, and
reasoning to support an opinion | Student’s position/Thesis | Recommendations

or conclusion

la. Write effectively for Conclusion & Related Documenting and Presenting the
audiences Outcome Project

Assessment of General Education Student Learning QOutcomes

GE SLOs will be assessed by the General Education Assessment Committee as outlined by the
General Education Assessment Plan (Appendix G). It is important to note that this GE
assessment plan is currently undergoing revisions to align with the new SLOs. The assessment
methods in engineering courses for each of the GE critical thinking learning outcomes are listed
in Table 5.

I11. Impact of Policy

The main objective of this policy is to lower the total units to degree so that students will
complete their degrees in shorter times. In addition, this will improve graduation rates and
decrease education costs to both students and the State. This policy will help CPP achieve the
2025 Graduation Initiative goals set by the Chancellor.

This policy will affect the enrollments of courses in general education A3 critical thinking
Subarea: ENG 2105, Written Reasoning, and PHL 2020, Critical Thinking. Only first-time
freshmen are required to take Subarea A3 on campus, since transfer students are required to
fulfill this general education requirement before arriving on campus. Over the past 3 years





(2013-2016), 24% of first-time freshmen have been engineering majors and approximately 55%
of first-time freshman enrolled in ENG 105 to satisfy Subarea A3. Table 3 shows the estimated
break-down of A3 FTESs for engineering majors and non-engineering majors for the past three
academic years. Here, it is assumed the same break-down applies to the general undergraduate
population, i.e. 55% enroll in ENG 105 and 45% enroll in PHL 202 to satisfy subarea A3.

Table 3. FTES break-down over the past three years for the courses in subarea A3°'°
2013-2014 2014-2015 2015-2016
EGR | Non- Total | EGR | Non- | Total EGR Non- Total
EGR EGR EGR
ENG 105 124 374 497 120 342 462 126 384 510
PHL 202 101 301 402 98 313 412 103 303 406
Total 225 674 899 218 655 874 229 687 916

Based on the 2015-2016 data, the total number of students enrolled in Subarea A3 courses will
decrease by 24%, but the number of FTESs will decrease by only 16% after the transition from
quarters to semesters. As part of the semester conversion, traditional 4 quarter unit GE courses
will be converted to 3 semester unit courses (equivalent of 4.5 quarter units). This entails an
increase of 12.5% for converted GE courses and associated FTESs. Since both the Philosophy
Department and the English and Foreign and Language Department offer a large amount of the
GE courses to serve the campus community, the decrease of A3 FTESs will not negatively
impact the total number of FTESs for both departments as the campus converts to the semester
system. In particular, the Philosophy Department offers the majority of the GE courses in
Subarea C2 (Philosophy and Civilization), and the English and Foreign Languages Department
offers all the courses in Subarea A2 (Written Communication). Also, the undergraduate
enrollment has been steadily increasing by approximately 800 per year over the last six years. If
this growth continues, the estimated undergraduate population at the start of the 2018-2019
academic year will be approximately 25,300. This is a 14% increase over the 2015-2016
undergraduate population. It would be expected that as the population grows, the amount of
FTESs in each department will increase proportionally. Figure 1 shows the projected FTESs for
departments over the past 3 years, as well as the projected FTES distribution for the 2018-2019
academic year.

° Data obtained from Bronco Interactive Dashboards (BID) and Data Warehouse
10 https://www.cpp.edu/~irar/just-the-facts/headcount-and-ftes.shtml






Figure 1. The department distribution of FTESs for the past three years and projected in the
semester system
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*  Based upon the same undergraduate population as the 2015-2016 academic year.
** Based upon the projected undergraduate population of 25,300 in the 2018-2019 academic
year.

IV.Individual Program: Evaluation of Student Learning Outcomes of General Education
Subarea A3 and Major Courses

B.S. in Civil Engineering

The B.S. in Civil Engineering Program covers the engineering design process throughout the
curriculum. In particular, major courses in which students learn and practice the engineering
design process include: CE 1001L, CE 1011L, CE 2001, CE 2030/L, CE 2061, (CE 3401L or CE
3201L or CE 4321L, depending on the CE option), and EGR 4810-20-30"". In these courses,
students use the engineering design process to solve open-ended complex problems and design
projects. Table 5a maps the GE subarea A3 learning outcomes to the appropriate student learning
outcomes of these courses.

la. Write effectively for audiences

Students are required to prepare project reports and lab reports throughout the Civil Engineering
Curricula. In CE 2001, students complete various writing assignments when considering the
audience, such as writing for clients, elected officials and the general public. In CE 1011L, CE
2030L, and EGR 4810-20-30, students are required to collect and evaluate data, and synthesize
the data in a written report. The instructor provides meaningful feedback on the written style,
format, audience analysis, and conclusions from data analysis.

Ic. Find, evaluate, use and share information effectively and ethically
Students are required to find, evaluate, and share information effectively and ethically. In CE
1001L, students are required to determine the impact of infrastructure improvements on the

"' EGR 4810, 4820 and 4830 are not used in Civil Engineering to satisfy GE Area B5.





public and decide when to communicate these impacts. Similar tasks are given in CE 2001 and
EGR 4810-20-30 with increasing levels of complexity.

1d. Construct arguments based on sound evidence and reasoning to support an opinion or
conclusion

In CE 2061, students are required to formulate a conclusion based upon scientific reasoning and
engineering analysis. Specifically, students are required to perform engineering calculations,
collect pump performance data, compare various pump alternatives and justify the ideal pump
selection based upon a reasoned conclusion. In EGR 4810-20-30, students are required to solve
an open-ended problem by developing multiple alternatives and assessing each to justify
recommendations for the most appropriate solution. The instructor may provide advice about the
appropriate data and methods, but students must ultimately perform their own assessments and
provide their own conclusions.

4b. Demonstrate activities, techniques or behaviors that promote intellectual or cultural growth
Civil Engineering students will take one of the following lab courses, depending on the program
option: CE 3401L, CE 3201L, or CE 4321L. In these lab courses, students must integrate
knowledge to solve an engineering problem with considerations for public health and safety.
This learning objective offers students the ability to consider broader impacts of their
engineering solutions. Furthermore, in these three lab courses, students interpret data and
consider sustainable solutions that meet public policy and protect public health and safety.

Meaningful Writing Component
Throughout the B.S. in Civil Engineering Program, students are required to submit lab reports

and project reports. Students are provided with timely feedback on these reports with critiques on
the soundness of their conclusions and writing style.





Table 4. Mapping of general education outcomes to the student learning outcomes and assessment
methods of major courses in the B.S. in Civil Engineering Program.

General Course Appropriate Student Learning Outcomes Assessment
Education Method
Outcomes
(CPP GE)

la. Write CE 2001 1. Analyze audience for a given technical topic Report
Effectively and identify an effective communication mode
CE 1011L 3.Understand different methods of measuring Report
surveying distance and its applications
CE 2030L 8. Produce final written project report | Report
summarizing material recommendations
EGR 4810 1. Identify a problem requiring a technological | Final Report
EGR 4820 | solution, describe the problem and its background
EGR 4830 | objectively and technically.
Ic. Find, CE 1001L 7. interpret appropriate design standards and | Homework
evaluate, use guidelines applied to engineered infrastructure
and share CE 2001 2. Analyze a written or oral presentation of a Homework
information technical topic for effectiveness of its message.
effectively and | EGR 4810 | 2. Integrate knowledge and bring it to bear to Report
ethically solve a meaningful technologically challenging
EGR 4820 | problem, consistent with the considerations and
restraints dictated by human welfare and
EGR 4830 | advancement.
1d. Construct | CE 2061 7. Select an appropriate pump based upon system | Project
arguments hydraulics analysis and interpretation of
based on sound manufacturers’ data.
evidence and EGR 4810 8. Analyze data and reason scientifically to Project
reasoning to EGR 4820 formulate a conclusion.
support an EGR 4830
opinion or
conclusion
4b. CE 3401L 3. Prepare a complete geotechnical report Homework
Demonstrate including geologic background, site conditions,
activities, subsurface conditions and recommendation for
techniques or design.
behaviors that 5. Present your findings in a professional oral
promote presentation.
intellectual or | CE 3201L 3. Interpret fundamentals of sustainability and its | Homework
cultural growth implications in engineering career.

5. Describe water crisis and available solutions.






CE 4321L

2. Interpret legal descriptions.

3. Resolve conflicting elements in

legal descriptions.

6. Engineering and land surveying aspects of
subdivision projects.

11. An understanding of laws, regulations, and
codes relating to land development including the
California Environmental Quality Act, the
Subdivision Map Act, the Uniform Building
Code, local subdivision and grading codes, and
the Professional Engineer’s and Land Surveyor’s
Acts.

Homework
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Title: Satisfaction of General Education Subarea A3 by Completion of the B.S. in Construction
Engineering and Management Program.

Objective: The objective of this referral is to propose that the general education subarea A3
(critical thinking) requirements are satisfied by core courses within the program under the
semester system. The precedent for adopting this policy, and the impact of its adoption on A3
departments’ full-time-equivalent students (FTESs), are also described.

Summary of Key Points:

The Chancellor’s Office has recommended that Cal Poly Pomona (CPP) engineering
programs consider GE exemptions in order to meet program unit cap goals.

11 of 15 CSU campuses with accredited engineering programs (besides CPP) receive
exemptions to GE area A3: Critical Thinking.

A3 GE SLOs can be achieved within the B.S. programs in Engineering.

Adopting this policy will decrease the number of units to degree and improve graduation
rates for all categories of students.

There will be no negative impact on FTESs for departments offering A3 courses during
the transition to semesters because of the expected growth of the university and the FTES
increase of 12.5% for GE courses changing from 4 quarter units to 4.5 equivalent quarter
units.

Over the past 15 years and including the upcoming conversion to semesters, the CPP
Engineering programs have eliminated 9 to 12 quarter units from both required core and
support courses without any GE exemptions or waivers.

I. Background

In January 2013, the California State Board of Trustees approved amendments to Title 5,
instituting a maximum of 120 semester units for baccalaureate degrees (AA 2013 02)' with
exemptions for the degrees of Bachelor of Architecture, Bachelor of Landscape Architecture,
Bachelor of Fine Arts, and Bachelor of Music. As part of the implementation of the approved
Title 5 Section 40508, the following guidelines were provided:

“Campuses shall submit program-by-program confirmations that each
combination of degree and concentration shall be reduced from 121-129 (181-
182) to no more than 120/180 by fall 2014. Reports are due April 2013, ideally
and reductions are to be in place by no later than fall 2014

Campuses shall report to the chancellor a listing of each degree program
and concentration that requires from 121 to 129 (181-192) units, that for
demonstrated academic, licensure or accreditation reasons cannot be reduced to
120/180. The program’s unit requirement, before and after campus review, shall
be specified and the specific reasons for exceeding the maximum unit count shall
be explained.

! Implementation of Trustees Title 5 Changes to Baccalaureate Degrees AA-2013-02
http://www.calstate.edu/acadaff/codedmemos/AA-2013-02.pdf






Campuses with program requiring from 121 to 129 units (181 to 192) and
unable to reduce counts to the maximum number of units shall submit requests for
the chancellor’s exception to each program’s the established unit maximum.

Programs that have not been reduced to 120/180 units and have not been
granted the chancellor’s exception allowing higher unit counts shall be subject to
chancellor’s action to reduce unit requirements..."”

At that time, the programs unable to meet the 120/180 unit cap applied for exemption by
submitting “Request for Exception to Baccalaureate Unit Limits” forms before the deadline of
January 2014. CPP was granted an extension due to its engagement in semester conversion. In
December 2014, the Office of the Chancellor either approved or deferred the exception requests.
The majority of the exception requests were granted, and the highest number of units in any
program in the CSU system became the 196 quarter units (131 semester units) of the B.S. in
Mechanical Engineering program at Cal Poly San Luis Obispo.

In the spring of 2016, the CPP engineering programs prepared and submitted the “Request for
Exception to Baccalaureate Unit Limits” forms to the Chancellor’s Office (Appendix A). Upon
review, the Assistant Vice Chancellor Christine Mallon provided the following feedback and
recommendations®:

“We appreciate the reduction in units that occurred as faculty took on the double
duty of converting the engineering curricula from quarter to semester formats and
reducing degree requirements. Most certainly, we understand the high quality of Cal
Poly Pomona engineering programs, and we appreciate that your graduates are very
competitive in the job market.

With the 12 Cal Poly Pomona engineering exception requests, we will want to see Cal
Poly Pomona allow double counting of major and GE requirements. ABET allows
student learning outcomes to be integrated throughout the curriculum, the agency does
not require a specific course for specific outcomes. Further, other campus programs
were able to reduce their engineering program requirements, some to 120 units, by using
efficient curriculum-design strategies like double counting degree requirements.

Since 1994 (when we started keeping track) there have been no Cal Poly Pomona
“Golden Four” (basic subjects) GE exceptions granted for engineering programs. The
current list of exceptions is enclosed. In all cases in which the Chancellor grants GE
exceptions, students in the programs are required to satisfy the salient GE learning
outcomes through the major courses: In other words, GE and major courses are double
counted. “Exception” merely means that community college transfer students applying
to the CSU campus do not have to complete the specified Golden Four course as an
admission requirement. The learning will take place through major courses, after
admission.”

The Chancellor’s Office has confirmed that many engineering programs across the CSU have
received general education exceptions. In particular, Assistant Vice Chancellor Christine Mallon

2 Email communications from Assistant Vice Chancellor Christine Mallon to Interim Associate Vice President for
Academic Quality and Assessment Daniel Lewis





suggests that CPP consider a “Golden Four” GE exception. Of the 16 campuses in the CSU
system that have accredited engineering programs, 11 campuses have been granted exemption
for the GE critical thinking requirement (see Table 1). In these cases, the critical thinking
requirement is satisfied by the major core courses in the respective programs.

Table 1:3 List of CSU campuses with and without a critical thinking exception for transfer
students

Campuses where critical thinking requirement is Campuses without critical thinking
satisfied through major courses requirement exception for transfer students
Chico Maritime Academy
Fresno East Bay
Fullerton Sacramento
Humboldt San Diego
Long Beach
Los Angeles
Northridge
San Bernardino
San Francisco
San Jose
San Luis Obispo

II. Justification and Rationale

In an effort to reduce the time to degree in accordance with executive orders of the CSU Board
of Trustees, the CPP engineering programs have eliminated 9 to 12 quarter units over the past 15
years. The Chancellor’s Office has suggested that further reductions could be made if the GE
critical thinking requirement were satisfied by major core courses within CPP engineering
programs. It is important to note that the engineering programs do not provide the same formal
instruction on the theory of critical thinking as current CPP A3 courses do. However, as
demonstrated across the CSU system, engineering programs provide an applied, problem-solving
approach to developing the necessary critical-thinking skills and reasoning techniques to satisfy
the critical thinking general education requirement for CSU graduates. In addition, throughout
the engineering curricula, students learn, discuss, and evaluate the role of engineering in society
and nature (as explained below). The “learn-by-doing” pedagogy of CPP allows students to
directly apply their critical thinking skills to real-world problems, ultimately leading to students
gaining a better understanding of their individual roles and responsibilities in society.

The policy that governs general education (GE) and subarea A3: critical thinking for the CSU
system and CPP is EO 1100 (Appendix B) and academic senate report AS-2464-145/GE
(Appendix C), respectively. Executive order 1100 states (same as AS-2464-145/GE):

* http://www.calstate.edu/sas/casper/upper-div/high-unit-majors-with-authorized-exceptions-to-admission-and-
ge-breadth-requirements.shtml “These general education course(s) indicated as exceptions in the
chart are integrate primarily in the upper division curriculum.”






“In critical thinking (subarea A3) courses, students will understand logic and its
relation to language, elementary inductive and deductive processes, including an
understanding of the formal and informal fallacies of language and thoughts; and
the ability to distinguish matters of fact from issues of judgement or opinion. In
A3 courses, students will develop the ability to analyze, criticize and advocate
ideas, to reason inductively and deductively, and to reach well-support factual or
Jjudgmental conclusion™

As outlined in both the EO 1100 and the CPP general education program, GE student learning
outcomes (GE SLO) (Appendix D GE-004-145) are constructed to fit within the framework of
the Liberal Education and American Promise (LEAP) campaign, which is an initiative put forth
by the Association of American Colleges and Universities (AAC&U). The AAC&U defines
critical thinking as “a habit of mind characterized by the comprehensive exploration of issues,
ideas, artifacts, and events before accepting or formulating an opinion or conclusion.”” The
AAC&U has broken down the critical thinking process into the following rubric:

I.  Explanation of issues
II.  Evidences
III.  Influence of context and assumption, student’s position (perspective,
thesis/hypothesis)
IV.  Student’s position/Thesis
V.  Conclusion and related outcomes (implications and consequences).

A similar analysis and rubric was developed by an ad-hoc committee assembled by the previous
Associate Provost (Appendix E).

The engineering design process, which is a series of steps that guides students/engineers in the
solution of complex problems, parallels the AAC&U process.” The design process is an iterative
methodology where improvements are made along the way as the students learn from failure.
Students are encouraged to follow the steps of the design process to strengthen their
understanding of open-ended design, and it emphasizes creativity and practicality. The
Engineering Design Process Portfolio Scoring Rubric (EDPPSR) (Appendix F) is one of the best
examples and most complete rubric that evaluates the design process™’ and is outlined into the
following activities®:

I.  Presenting and Justifying a Problem and Solution Requirements
II.  Generating and Defending an Original Solution
III.  Constructing and Testing a Prototype
IV.  Evaluation, Reflection, and Recommendations

* https://www.aacu.org/value/rubrics/critical-thinking

> http://utkstair.org/clausius/docs/abet_mse 2017/pdf/ABET StudentOutcomeRubrics UTKMSE 2015 0714.pdf
® https://cdn-
00.cteonline.org/resources/documents/a5/a5c86d69/a5c86d69992f84fc6cdc0c9a75211e05fbf4694e/RUBRICFLO
WCHARTrevised.pdf

7 http://teams.mspnet.org/media/data/TEAMSFinal020316.pdf?media_000000008448.pdf

® http://iportalpilot.weebly.com/uploads/5/4/2/5/5425277/engineering_design_process portfolio_rubric.pdf






V.  Documenting and Presenting the Project

Through the engineering design process, the learning objectives required to satisfy the CPP
student learning outcomes for subarea A3 can be achieved through the major courses in an
engineering program. As shown in Table 2, the CPP GE SLOs and AAC&U’s critical thinking
rubrics map well with the engineering design process.

Table 2. Mapping of the engineering design process to the critical thinking rubric and CPP
general education outcomes.

General Education Outcomes Critical Thinking Engineering Design Process
(CPP GE SLO) (AAC&U) (EDPPSR)

1c. Find, evaluate, use and

share information effectively Explanation of issues Presenting and Justifying a

Problem and Solution

and ethically ¢

Requirements
4b. Demonstrate activities, Evidence Generating and Defending an
techniques or behaviors that Original Solution
promote intellectual or cultural Constructing and Testing a
growth Influence of Context and Prototype

Assumption

1d. Construct arguments based
on sound evidence and Evaluation, Reflection, and
reasoning to support an opinion | Student’s position/Thesis | Recommendations

or conclusion

la. Write effectively for Conclusion & Related Documenting and Presenting the
audiences Outcome Project

Assessment of General Education Student Learning QOutcomes

GE SLOs will be assessed by the General Education Assessment Committee as outlined by the
General Education Assessment Plan (Appendix G). It is important to note that this GE
assessment plan is currently undergoing revisions to align with the new SLOs. The assessment
methods in engineering courses for each of the GE critical thinking learning outcomes are listed
in Table 5.

I11. Impact of Policy

The main objective of this policy is to lower the total units to degree so that students will
complete their degrees in shorter times. In addition, this will improve graduation rates and
decrease education costs to both students and the State. This policy will help CPP achieve the
2025 Graduation Initiative goals set by the Chancellor.

This policy will affect the enrollments of courses in general education A3 critical thinking
Subarea: ENG 2105, Written Reasoning, and PHL 2020, Critical Thinking. Only first-time
freshmen are required to take Subarea A3 on campus, since transfer students are required to
fulfill this general education requirement before arriving on campus. Over the past 3 years





(2013-2016), 24% of first-time freshmen have been engineering majors and approximately 55%
of first-time freshman enrolled in ENG 105 to satisfy Subarea A3. Table 3 shows the estimated
break-down of A3 FTESs for engineering majors and non-engineering majors for the past three
academic years. Here, it is assumed the same break-down applies to the general undergraduate
population, i.e. 55% enroll in ENG 105 and 45% enroll in PHL 202 to satisfy subarea A3.

Table 3. FTES break-down over the past three years for the courses in subarea A3°'°
2013-2014 2014-2015 2015-2016
EGR | Non- Total | EGR | Non- | Total EGR Non- Total
EGR EGR EGR
ENG 105 124 374 497 120 342 462 126 384 510
PHL 202 101 301 402 98 313 412 103 303 406
Total 225 674 899 218 655 874 229 687 916

Based on the 2015-2016 data, the total number of students enrolled in Subarea A3 courses will
decrease by 24%, but the number of FTESs will decrease by only 16% after the transition from
quarters to semesters. As part of the semester conversion, traditional 4 quarter unit GE courses
will be converted to 3 semester unit courses (equivalent of 4.5 quarter units). This entails an
increase of 12.5% for converted GE courses and associated FTESs. Since both the Philosophy
Department and the English and Foreign and Language Department offer a large amount of the
GE courses to serve the campus community, the decrease of A3 FTESs will not negatively
impact the total number of FTESs for both departments as the campus converts to the semester
system. In particular, the Philosophy Department offers the majority of the GE courses in
Subarea C2 (Philosophy and Civilization), and the English and Foreign Languages Department
offers all the courses in Subarea A2 (Written Communication). Also, the undergraduate
enrollment has been steadily increasing by approximately 800 per year over the last six years. If
this growth continues, the estimated undergraduate population at the start of the 2018-2019
academic year will be approximately 25,300. This is a 14% increase over the 2015-2016
undergraduate population. It would be expected that as the population grows, the amount of
FTESs in each department will increase proportionally. Figure 1 shows the projected FTESs for
departments over the past 3 years, as well as the projected FTES distribution for the 2018-2019
academic year.

° Data obtained from Bronco Interactive Dashboards (BID) and Data Warehouse
10 https://www.cpp.edu/~irar/just-the-facts/headcount-and-ftes.shtml






Figure 1. The department distribution of FTESs for the past three years and projected in the
semester system
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*  Based upon the same undergraduate population as the 2015-2016 academic year.
** Based upon the projected undergraduate population of 25,300 in the 2018-2019 academic
year.

IV.Individual Program: Evaluation of Student Learning Outcomes of General Education
Subarea A3 and Major Courses

B.S. in Construction Engineering and Management (CEM)

The B.S. in Construction Engineering and Management (CEM) Program, covers the engineering
design process throughout the curriculum. In particular, major courses in which students learn
and practice the engineering design process include: CE 1011L, CE 2030/L, CE 2061, CE
3401L, CE 3510L, CE 3140, CE 4120, CE 4140, and EGR 4810-20-30"". In these courses,
students use the engineering design process to solve open-ended complex problems and design
projects. Table 4 maps the GE subarea A3 learning outcomes to the appropriate student learning
outcomes of these courses.

la. Write effectively for audiences

Students are required to prepare project reports and lab reports throughout the CEM Curricula. In
CE 4140, students complete technical writing assignments when preparing bid or project
proposals for clients or owners. In CE 1011L, CE 2030L, and EGR 4810-20-30, students are
required to collect and evaluate data, and synthesize the data in a written report. The instructor
provides meaningful feedback on the written style, format, audience analysis, and conclusions
from data analysis.

Ic. Find, evaluate, use and share information effectively and ethically
Students are required to find, evaluate, and share information effectively and ethically. In CE
3410, students are required to conduct the construction estimates by considering various

"' EGR 4810, 4820 and 4830 are not used in Civil Engineering to satisfy GE Area B5.





construction procedures and methodologies and decide the optimal estimates. In CE 4120,
students are also required to find and evaluate the optimal scheduling by considering resource
allocations and cost controls. Similar tasks are given in EGR 4810-20-30 with increasing levels
of complexity.

1d. Construct arguments based on sound evidence and reasoning to support an opinion or
conclusion

In CE 2061, students are required to formulate a conclusion based upon scientific reasoning and
engineering analysis. Specifically, students are required to perform engineering calculations,
collect pump performance data, compare various pump alternatives and justify the ideal pump
selection based upon a reasoned conclusion. In EGR 4810-20-30, students are required to solve
an open-ended problem by developing multiple alternatives and assessing each to justify
recommendations for the most appropriate solution. The instructor may provide advice about the
appropriate data and methods, but students must ultimately perform their own assessments and
provide their own conclusions.

4b. Demonstrate activities, techniques or behaviors that promote intellectual or cultural growth

CEM students will take one of the following lab courses, depending on the program option: CE
3401L, or CE 3510L. In these lab courses, students must integrate knowledge to solve an
engineering problem with considerations for public health and safety. This learning objective
offers students the ability to consider broader impacts of their engineering solutions.
Furthermore, in these three lab courses, students interpret data and consider sustainable solutions
that meet public policy and protect public health and safety.

Meaningful Writing Component
Throughout the B.S. in Construction Engineering and Management (CEM) Program, students are

required to submit lab reports and project reports. Students are provided with timely feedback on
these reports with critiques on the soundness of their conclusions and writing style.










Table 4. Mapping of general education outcomes to the student learning outcomes and assessment
methods of major courses in the B.S. in Construction Engineering and Management (CEM) Program.

General Course Appropriate Student Learning Outcomes Assessment
Education Method
Outcomes
(CPP GE)

la. Write CE 1011L 3.Understand different methods of measuring Report
Effectively surveying distance and its applications
CE 2030L 8. Produce final written project report Report
summarizing material recommendations
CE 4140 2. Understand the various policies and procedures | Project
required for project management.
EGR 4810 1. Identify a problem requiring a technological | Final Report
EGR 4820 | solution, describe the problem and its background
EGR 4830 | objectively and technically.
lc. Find, CE 3140 3. Complete construction estimates for typical | Project
evaluate, use Building construction projects
and share CE 4120 1. Use planning procedures in project Project
information development.
effectively and 2. Outline resource management of a construction
ethically project
3. Estimate project cost control associated with
project scheduling
EGR 4810 | 2. Integrate knowledge and bring it to bear to Report
solve a meaningful technologically challenging
EGR 4820 | problem, consistent with the considerations and
restraints dictated by human welfare and
EGR 4830 | advancement.
1d. Construct | CE 2061 7. Select an appropriate pump based upon system | Project
arguments hydraulics analysis and interpretation of
based on sound manufacturers’ data.
evidence and EGR 4810 8. Analyze data and reason scientifically to Project
reasoning 1o EGR 4820 | formulate a conclusion.
support an EGR 4830
opinion or
conclusion
4b. CE 3401L 3. Prepare a complete geotechnical report Homework
Demonstrate including geologic background, site conditions,
activities, subsurface conditions and recommendation for

techniques or
behaviors that
promote

design.
5. Present your findings in a professional oral
presentation.






intellectual or
cultural growth

CE 3510L

Devise experiments for various prototype
structures to illustrate certain structural
analysis principles

Collect, analyze, and interpret experimental
data

Write lab reports and give oral presentations

Homework
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Title: Satisfaction of General Education Subarea A3 by Completion of the B.S. in Computer
Engineering Program.

Objective: The objective of this referral is to propose that the general education subarea A3
(critical thinking) requirements are satisfied by core courses within the program under the
semester system. The precedent for adopting this policy, and the impact of its adoption on A3
departments’ full-time-equivalent students (FTESs), are also described.

Summary of Key Points:

The Chancellor’s Office has recommended that Cal Poly Pomona (CPP) engineering
programs consider GE exemptions in order to meet program unit cap goals.

11 of 15 CSU campuses with accredited engineering programs (besides CPP) receive
exemptions to GE area A3: Critical Thinking.

A3 GE SLOs can be achieved within the B.S. programs in Engineering.

Adopting this policy will decrease the number of units to degree and improve graduation
rates for all categories of students.

There will be no negative impact on FTESs for departments offering A3 courses during
the transition to semesters because of the expected growth of the university and the FTES
increase of 12.5% for GE courses changing from 4 quarter units to 4.5 equivalent quarter
units.

Over the past 15 years and including the upcoming conversion to semesters, the CPP
Engineering programs have eliminated 9 to 12 quarter units from both required core and
support courses without any GE exemptions or waivers.

I. Background

In January 2013, the California State Board of Trustees approved amendments to Title 5,
instituting a maximum of 120 semester units for baccalaureate degrees (AA 2013 02)' with
exemptions for the degrees of Bachelor of Architecture, Bachelor of Landscape Architecture,
Bachelor of Fine Arts, and Bachelor of Music. As part of the implementation of the approved
Title 5 Section 40508, the following guidelines were provided:

“Campuses shall submit program-by-program confirmations that each
combination of degree and concentration shall be reduced from 121-129 (181-
182) to no more than 120/180 by fall 2014. Reports are due April 2013, ideally
and reductions are to be in place by no later than fall 2014

Campuses shall report to the chancellor a listing of each degree program
and concentration that requires from 121 to 129 (181-192) units, that for
demonstrated academic, licensure or accreditation reasons cannot be reduced to
120/180. The program’s unit requirement, before and after campus review, shall
be specified and the specific reasons for exceeding the maximum unit count shall
be explained.

! Implementation of Trustees Title 5 Changes to Baccalaureate Degrees AA-2013-02
http://www.calstate.edu/acadaff/codedmemos/AA-2013-02.pdf






Programs that have not been reduced to 120/180 units and have not been
granted the chancellor’s exception allowing higher unit counts shall be subject to
chancellor’s action to reduce unit requirements... "

At that time, the programs unable to meet the 120/180 unit cap applied for exemption by
submitting “Request for Exception to Baccalaureate Unit Limits” forms before the deadline of
January 2014. CPP was granted an extension due to its engagement in semester conversion. In
December 2014, the Office of the Chancellor either approved or deferred the exception requests.
The majority of the exception requests were granted, and the highest number of units in any
program in the CSU system became the 196 quarter units (131 semester units) of the B.S. in
Mechanical Engineering program at Cal Poly San Luis Obispo.

In the spring of 2016, the CPP engineering programs prepared and submitted the “Request for
Exception to Baccalaureate Unit Limits™ forms to the Chancellor’s Office (Appendix A). Upon
review, the Assistant Vice Chancellor Christine Mallon provided the following feedback and

recommendations’:

“We appreciate the reduction in units that occurred as faculty took on the double
duty of converting the engineering curricula from quarter to semester formats and
reducing degree requirements. Most certainly, we understand the high quality of Cal
Poly Pomona engineering programs, and we appreciate that your graduates are very
competitive in the job market.

With the 12 Cal Poly Pomona engineering exception requests, we will want to see Cal
Poly Pomona allow double counting of major and GE requirements. ABET allows
student learning outcomes to be integrated throughout the curriculum, the agency does
not require a specific course for specific outcomes. Further, other campus programs
were able to reduce their engineering program requirements, some to 120 units, by using
efficient curriculum-design strategies like double counting degree requirements.

Since 1994 (when we started keeping track) there have been no Cal Poly Pomona
“Golden Four” (basic subjects) GE exceptions granted for engineering programs. The
current list of exceptions is enclosed. In all cases in which the Chancellor grants GE
exceptions, students in the programs are required to satisfy the salient GE learning
outcomes through the major courses: In other words, GE and major courses are double
counted. “Exception” merely means that community college transfer students applying
to the CSU campus do not have to complete the specified Golden Four course as an
admission requirement. The learning will take place through major courses, after
admission.”

The Chancellor’s Office has confirmed that many engineering programs across the CSU have
received general education exceptions. In particular, Assistant Vice Chancellor Christine Mallon
suggests that CPP consider a “Golden Four” GE exception. Of the 16 campuses in the CSU
system that have accredited engineering programs, 11 campuses have been granted exemption

2 Email communications from Assistant Vice Chancellor Christine Mallon to Interim Associate Vice President for
Academic Quality and Assessment Daniel Lewis





for the GE critical thinking requirement (see Table 1). In these cases, the critical thinking
requirement is satisfied by the major core courses in the respective programs.

Table 1:3 List of CSU campuses with and without a critical thinking exception for transfer
students

Campuses where critical thinking requirement is Campuses without critical thinking
satisfied through major courses requirement exception for transfer students
Chico Maritime Academy
Fresno East Bay
Fullerton Sacramento
Humboldt San Diego
Long Beach
Los Angeles
Northridge
San Bernardino
San Francisco
San Jose
San Luis Obispo

II. Justification and Rationale

In an effort to reduce the time to degree in accordance with executive orders of the CSU Board
of Trustees, the CPP engineering programs have eliminated 9 to 12 quarter units over the past 15
years. The Chancellor’s Office has suggested that further reductions could be made if the GE
critical thinking requirement were satisfied by major core courses within CPP engineering
programs. It is important to note that the engineering programs do not provide the same formal
instruction on the theory of critical thinking as current CPP A3 courses do. However, as
demonstrated across the CSU system, engineering programs provide an applied, problem-solving
approach to developing the necessary critical-thinking skills and reasoning techniques to satisfy
the critical thinking general education requirement for CSU graduates. In addition, throughout
the engineering curricula, students learn, discuss, and evaluate the role of engineering in society
and nature (as explained below). The “learn-by-doing” pedagogy of CPP allows students to
directly apply their critical thinking skills to real-world problems, ultimately leading to students
gaining a better understanding of their individual roles and responsibilities in society.

The policy that governs general education (GE) and subarea A3: critical thinking for the CSU
system and CPP is EO 1100 (Appendix B) and academic senate report AS-2464-145/GE
(Appendix C), respectively. Executive order 1100 states (same as AS-2464-145/GE):

“In critical thinking (subarea A3) courses, students will understand logic and its
relation to language, elementary inductive and deductive processes, including an
understanding of the formal and informal fallacies of language and thoughts; and

* http://www.calstate.edu/sas/casper/upper-div/high-unit-majors-with-authorized-exceptions-to-admission-and-
ge-breadth-requirements.shtm| “These general education course(s) indicated as exceptions in the
chart are integrate primarily in the upper division curriculum.”






the ability to distinguish matters of fact from issues of judgement or opinion. In
A3 courses, students will develop the ability to analyze, criticize and advocate
ideas; to reason inductively and deductively; and to reach well-support factual or
Jjudgmental conclusion”

As outlined in both the EO 1100 and the CPP general education program, GE student learning
outcomes (GE SLO) (Appendix D GE-004-145) are constructed to fit within the framework of
the Liberal Education and American Promise (LEAP) campaign, which is an initiative put forth
by the Association of American Colleges and Universities (AAC&U). The AAC&U defines
critical thinking as “a habit of mind characterized by the comprehensive exploration of issues,
ideas, artifacts, and events before accepting or formulating an opinion or conclusion.”” The
AAC&U has broken down the critical thinking process into the following rubric:

I.  Explanation of issues
II.  Evidences
III.  Influence of context and assumption, student’s position (perspective,
thesis/hypothesis)
IV.  Student’s position/Thesis
V.  Conclusion and related outcomes (implications and consequences).

A similar analysis and rubric was developed by an ad-hoc committee assembled by the previous
Associate Provost (Appendix E).

The engineering design process, which is a series of steps that guides students/engineers in the
solution of complex problems, parallels the AAC&U process.” The design process is an iterative
methodology where improvements are made along the way as the students learn from failure.
Students are encouraged to follow the steps of the design process to strengthen their
understanding of open-ended design, and it emphasizes creativity and practicality. The
Engineering Design Process Portfolio Scoring Rubric (EDPPSR) (Appendix F) is one of the best
examples and most complete rubric that evaluates the design process™ and is outlined into the
following activities®:

I.  Presenting and Justifying a Problem and Solution Requirements
II.  Generating and Defending an Original Solution
III.  Constructing and Testing a Prototype
IV.  Evaluation, Reflection, and Recommendations
V.  Documenting and Presenting the Project

* https://www.aacu.org/value/rubrics/critical-thinking

> http://utkstair.org/clausius/docs/abet_mse 2017/pdf/ABET StudentOutcomeRubrics UTKMSE 2015 0714.pdf
® https://cdn-
00.cteonline.org/resources/documents/a5/a5c86d69/a5c86d69992f84fc6cdc0c9a75211e05fbf4694e/RUBRICFLO
WCHARTrevised.pdf

7 http://teams.mspnet.org/media/data/TEAMSFinal020316.pdf?media_000000008448.pdf

® http://iportalpilot.weebly.com/uploads/5/4/2/5/5425277/engineering_design_process portfolio_rubric.pdf






Through the engineering design process, the learning objectives required to satisfy the CPP
student learning outcomes for subarea A3 can be achieved through the major courses in an
engineering program. As shown in Table 2, the CPP GE SLOs and AAC&U’s critical thinking
rubric map well with the engineering design process.

Table 2. Mapping of the engineering design process to the critical thinking rubric and CPP
general education outcomes.

General Education Outcomes Critical Thinking Engineering Design Process
(CPP GE SLO) (AAC&U) (EDPPSR)

1c. Find, evaluate, use and

share information effectively Explanation of issues Presenting and Justifying a

and ethically Problem and Solution
Requirements
4b. Demonstrate activities, Evidence Generating and Defending an
techniques or behaviors that Original Solution
promote intellectual or cultural : Testi
rowth Influence of Context and Constructing and Testing a
g i Prototype
Assumption

1d. Construct arguments based
on sound evidence and Evaluation, Reflection, and
reasoning to support an opinion | Student’s position/Thesis | Recommendations

or conclusion

la. Write effectively for Conclusion & Related Documenting and Presenting the
audiences Outcome Project

Assessment of General Education Student Learning QOutcomes

GE SLOs will be assessed by the General Education Assessment Committee as outlined by the
General Education Assessment Plan (Appendix G). It is important to note that this GE
assessment plan is currently undergoing revisions to align with the new SLOs. The assessment
methods in engineering courses for each of the GE critical thinking learning outcomes are listed
in Table 4.

I11. Impact of Policy

The main objective of this policy is to lower the total units to degree so that students will
complete their degrees in shorter times. In addition, this will improve graduation rates and
decrease education costs to both students and the State. This policy will help CPP achieve the
2025 Graduation Initiative goals set by the Chancellor.

This policy will affect the enrollments of courses in general education A3 critical thinking
Subarea: ENG 2105, Written Reasoning, and PHL 2020, Critical Thinking. Only first-time
freshmen are required to take Subarea A3 on campus, since transfer students are required to
fulfill this general education requirement before arriving on campus. Over the past 3 years
(2013-2016), 24% of first-time freshmen have been engineering majors and approximately 55%
of first-time freshman enrolled in ENG 105 to satisfy Subarea A3. Table 3 shows the estimated





break-down of A3 FTESs for engineering majors and non-engineering majors for the past three
academic years. Here, it is assumed the same break-down applies to the general undergraduate
population, i.e. 55% enroll in ENG 105 and 45% enroll in PHL 202 to satisfy Subarea A3.

Table 3. FTES break-down over the past three years for the courses in subarea A3°'°
2013-2014 2014-2015 2015-2016
EGR | Non- Total | EGR | Non- | Total EGR Non- Total
EGR EGR EGR
ENG 105 124 374 497 120 342 462 126 384 510
PHL 202 101 301 402 98 313 412 103 303 406
Total 225 674 899 218 655 874 229 687 916

Based on the 2015-2016 data, the total number of students enrolled in Subarea A3 courses will
decrease by 24%, but the number of FTESs will decrease by only 16% after the transition from
quarters to semesters. As part of the semester conversion, traditional 4 quarter unit GE courses
will be converted to 3 semester unit courses (equivalent of 4.5 quarter units). This entails an
increase of 12.5% for converted GE courses and associated FTESs. Since both the Philosophy
Department and the English and Foreign and Language Department offer a large amount of the
GE courses to serve the campus community, the decrease of A3 FTESs will not negatively
impact the total number of FTESs for both departments as the campus converts to the semester
system. In particular, the Philosophy Department offers the majority of the GE courses in
Subarea C2 (Philosophy and Civilization), and the English and Foreign Languages Department
offers all the courses in Subarea A2 (Written Communication). Also, the undergraduate
enrollment has been steadily increasing by approximately 800 per year over the last six years. If
this growth continues, the estimated undergraduate population at the start of the 2018-2019
academic year will be approximately 25,300. This is a 14% increase over the 2015-2016
undergraduate population. It would be expected that as the population grows, the amount of
FTESs in each department will increase proportionally. Figure 1 shows the projected FTESs for
departments over the past 3 years, as well as the projected FTES distribution for the 2018-2019
academic year.

° Data obtained from Bronco Interactive Dashboards (BID) and Data Warehouse
10 https://www.cpp.edu/~irar/just-the-facts/headcount-and-ftes.shtml






Figure 1. The department distribution of FTESs for the past three years and projected in the
semester system
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IV.Individual Program: Evaluation of Student Learning Outcomes of General Education
Subarea A3 and Major Courses

B.S. in Computer Engineering

The B.S. in Computer Engineering program covers the engineering design process throughout
the curriculum. In particular, major courses in which students learn and practice the engineering
design process include the following list of 37 courses: ECE 2200L, ECE 2300L, ECE 3200,
ECE 3200L, ECE 3201, ECE 3201L, ECE 3301, ECE 3301L, ECE 3310, ECE 3320, ECE
3320L, ECE 3709, ECE 3709L, ECE 4201, ECE 4201L, ECE 4203, ECE 4203L, ECE 4250,
ECE 4251, ECE 4300, ECE 4303, ECE 4303L, ECE 4303, ECE 4304L, ECE 4310, ECE 4318,
ECE 4319, ECE 4704, ECE 4705L, ECE 4708, ECE 4719, ECE 4735, ECE 4868, ECE 4869,
and ECE 4890L. In these courses, students use the engineering design process to solve open-
ended complex problems and design projects. Table 5a maps the GE subarea A3 learning
outcomes to the appropriate student learning outcomes of these courses.

la. Write effectively for audiences

Students are required to write homework assignments for every lecture course and lab reports for
every lab course throughout the Computer Engineering Curricula.

For the two lab courses here, students learn in ECE 1101L fundamentals of Electrical Circuit
Analysis or resistive circuits. They are required to write clear understandable reports comparing
experimental and calculated results; they learn in ECE 3201L the ins and outs of instrumentation
systems through many experiments; they were requested to write a comprehensive lab report.

For the lecture course ECE 4318 Software Engineering, students learn software engineering as
the capstone course that summarizes all the concepts they learned through their previous study of





computer engineering. They were asked to write effectively and learned the role played by
documentation in software engineering.

lc. Find, evaluate, use and share information effectively and ethically

Students are required to find and evaluate data obtained by both known sources and from

performed experiments. In the four courses listed here, the students will find, evaluate, use and

share information effectively and ethically:

e ECE 3709: Control System Engineering. They find information through finding the transfer functions of
various mechanical and electro-mechanical devices (outcome #1)

e ECE 2300L: Digital Logic Design Laboratory. They find and evaluate information by transforming a word
based sequential logic problem into a state table and then implement and test the state machine (outcome
#7).

e ECE 3201: Instrumentation Systems.. They find, evaluate, and use info by calculating the expected error in
an instrumentation system (outcome #2)

o ECE 4735: Biomedical Signals, Instrumentation and Measurements. They use and share info
by Analyzing and interpreting experimental measurements collected on physical and living

systems (outcome #3)

1d. Construct arguments based on sound evidence and reasoning to support an opinion or

conclusion

Two lab courses and one lecture of Electrical Engineering are related to this 1d. Construct

arguments.

e ECE 4300: Computer Architecture. Students are asked to analyze the effect of hardware
design decisions on software application (outcome #4). To analyze the effect of hardware
decisions, they need to construct arguments based on evidence, etc. to know the right
decision.

e ECE 4310: Operating Systems for Embedded Applications. Students are asked to explain the
strengths and weaknesses of a variety of process synchronization algorithms. (outcome #4).
So they need to compare many different algorithms and arguments need to be constructed.

e ECE 3709L: Control System Engineering lab. Students are asked to evaluate feedback
compensation choices in a physical system (outcome #6). Since there are choices, they need
arguments on which way is better.

4b. Demonstrate activities, techniques or behaviors that promote intellectual or cultural growth

Three ECE courses are related to 4b. Demonstrate activities etc.

e ECE 3301 (Introduction to Microcontrollers): Outcome #5 write PIC18F assembly and C
codes using on-chip timers for implementing meaningful applications let the students
demonstrate activities in PIC18F timers.





e ECE 2300L (Digital Logic Design Laboratory): Outcome #10 draw schematics using
software tools such as p-spice demonstrates an activity for the students to learn the tool p-
spice.

e ECE 2310 (Object Oriented Programming): Outcome #5 Design a class to model real world
objects such as a stack, computer memories and an ALU is an activity that promote
intellectual growth.

Meaningful Writing Component

Throughout the B.S. in Computer Engineering Program, students are required to submit lab
reports for all lab course and project reports / homework and written exam or typed exam for the
lectures. Students are provided with timely feedback on these reports with critics on the
soundness of their drawn conclusion and the writing style.





Table 5a. Mapping of general education outcomes to the student learning outcomes and
assessment methods of major courses in the B.S. in Computer Engineering program

General Course Appropriate Student Learning Outcomes Assessment
Education Method
Outcomes
(CPP GE)

la. Write ECE 1101L | 10. Write clear understandable reports Lab Report
Effectively comparing experimental and calculated
results
ECE 3201L | 4. Write a comprehensive laboratory report. | Lab Report
ECE 4318 2.Learn the role played by documentation Homework,
project, exams.
lc. Find, ECE 3709 1. Find the transfer functions of various Homework,
evaluate, use mechanical and electro-mechanical devices. | Quizzes, Exams.
and share
information ECE 2300L | 7. Transform a word based sequential logic | Lab Report
effectively and problem into a state table and then
ethically implement and test the state machine.
ECE 3201 2.To calculate the expected error in an Written exams,
instrumentation system homework, and
term paper
ECE 4735 3.Analyze and interpret experimental Homework,
measurements collected on physical and Quizzes, Exams.
living systems
1d. Construct | ECE 4300 4. Analyze the effect of hardware design Homework,
arguments decisions on software application Quizzes, Exams.
batved on sound ECE 4310 4. Explain the strengths and weaknesses of a | Homework,
evidence and . L .
reasoning (o variety of process synchronization Quizzes, Exams
support an algorithms. . .
opinion or ECE 3709L | 6. Evaluate feedback compensation choices | Lab Report
. in a physical system
conclusion
4b. ECE 3301 5. Write PIC18F assembly and C codes Homework,
Demonstrate using on-chip timers for implementing Quizzes, Exams.
activities, meaningful applications.
techniques or | ECE 2300L | 10. Draw schematics using software tools Lab Report
behaviors that such as p-spice.
promote ECE 2310 5. Design a class to model real world Homework,

intellectual or
cultural growth

objects such as a stack, computer memories
and an ALU.

Quizzes, Exams.
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Title: Satisfaction of General Education Subarea A3 by Completion of the B.S. in Electrical
Engineering Program.

Objective: The objective of this referral is to propose that the general education subarea A3
(critical thinking) requirements are satisfied by core courses within the program under the
semester system. The precedent for adopting this policy, and the impact of its adoption on A3
departments’ full-time-equivalent students (FTESs), are also described.

Summary of Key Points:

The Chancellor’s Office has recommended that Cal Poly Pomona (CPP) engineering
programs consider GE exemptions in order to meet program unit cap goals.

11 of 15 CSU campuses with accredited engineering programs (besides CPP) receive
exemptions to GE area A3: Critical Thinking.

A3 GE SLOs can be achieved within the B.S. programs in Engineering.

Adopting this policy will decrease the number of units to degree and improve graduation
rates for all categories of students.

There will be no negative impact on FTESs for departments offering A3 courses during
the transition to semesters because of the expected growth of the university and the FTES
increase of 12.5% for GE courses changing from 4 quarter units to 4.5 equivalent quarter
units.

Over the past 15 years and including the upcoming conversion to semesters, the CPP
Engineering programs have eliminated 9 to 12 quarter units from both required core and
support courses without any GE exemptions or waivers.

I. Background

In January 2013, the California State Board of Trustees approved amendments to Title 5,
instituting a maximum of 120 semester units for baccalaureate degrees (AA 2013 02)' with
exemptions for the degrees of Bachelor of Architecture, Bachelor of Landscape Architecture,
Bachelor of Fine Arts, and Bachelor of Music. As part of the implementation of the approved
Title 5 Section 40508, the following guidelines were provided:

“Campuses shall submit program-by-program confirmations that each
combination of degree and concentration shall be reduced from 121-129 (181-
182) to no more than 120/180 by fall 2014. Reports are due April 2013, ideally
and reductions are to be in place by no later than fall 2014

Campuses shall report to the chancellor a listing of each degree program
and concentration that requires from 121 to 129 (181-192) units, that for
demonstrated academic, licensure or accreditation reasons cannot be reduced to
120/180. The program’s unit requirement, before and after campus review, shall
be specified and the specific reasons for exceeding the maximum unit count shall
be explained.

! Implementation of Trustees Title 5 Changes to Baccalaureate Degrees AA-2013-02
http://www.calstate.edu/acadaff/codedmemos/AA-2013-02.pdf






Campuses with program requiring from 121 to 129 units (181 to 192) and
unable to reduce counts to the maximum number of units shall submit requests for
the chancellor’s exception to each program’s the established unit maximum.

Programs that have not been reduced to 120/180 units and have not been
granted the chancellor’s exception allowing higher unit counts shall be subject to
chancellor’s action to reduce unit requirements..."”

At that time, the programs unable to meet the 120/180 unit cap applied for exemption by
submitting “Request for Exception to Baccalaureate Unit Limits” forms before the deadline of
January 2014. CPP was granted an extension due to its engagement in semester conversion. In
December 2014, the Office of the Chancellor either approved or deferred the exception requests.
The majority of the exception requests were granted, and the highest number of units in any
program in the CSU system became the 196 quarter units (131 semester units) of the B.S. in
Mechanical Engineering program at Cal Poly San Luis Obispo.

In the spring of 2016, the CPP engineering programs prepared and submitted the “Request for
Exception to Baccalaureate Unit Limits” forms to the Chancellor’s Office (Appendix A). Upon
review, the Assistant Vice Chancellor Christine Mallon provided the following feedback and
recommendations®:

“We appreciate the reduction in units that occurred as faculty took on the double
duty of converting the engineering curricula from quarter to semester formats and
reducing degree requirements. Most certainly, we understand the high quality of Cal
Poly Pomona engineering programs, and we appreciate that your graduates are very
competitive in the job market.

With the 12 Cal Poly Pomona engineering exception requests, we will want to see Cal
Poly Pomona allow double counting of major and GE requirements. ABET allows
student learning outcomes to be integrated throughout the curriculum, the agency does
not require a specific course for specific outcomes. Further, other campus programs
were able to reduce their engineering program requirements, some to 120 units, by using
efficient curriculum-design strategies like double counting degree requirements.

Since 1994 (when we started keeping track) there have been no Cal Poly Pomona
“Golden Four” (basic subjects) GE exceptions granted for engineering programs. The
current list of exceptions is enclosed. In all cases in which the Chancellor grants GE
exceptions, students in the programs are required to satisfy the salient GE learning
outcomes through the major courses: In other words, GE and major courses are double
counted. “Exception” merely means that community college transfer students applying
to the CSU campus do not have to complete the specified Golden Four course as an
admission requirement. The learning will take place through major courses, after
admission.”

The Chancellor’s Office has confirmed that many engineering programs across the CSU have
received general education exceptions. In particular, Assistant Vice Chancellor Christine Mallon

2 Email communications from Assistant Vice Chancellor Christine Mallon to Interim Associate Vice President for
Academic Quality and Assessment Daniel Lewis





suggests that CPP consider a “Golden Four” GE exception. Of the 16 campuses in the CSU
system that have accredited engineering programs, 11 campuses have been granted exemption
for the GE critical thinking requirement (see Table 1). In these cases, the critical thinking
requirement is satisfied by the major core courses in the respective programs.

Table 1:3 List of CSU campuses with and without a critical thinking exception for transfer
students

Campuses where critical thinking requirement is Campuses without critical thinking
satisfied through major courses requirement exception for transfer students
Chico Maritime Academy
Fresno East Bay
Fullerton Sacramento
Humboldt San Diego
Long Beach
Los Angeles
Northridge
San Bernardino
San Francisco
San Jose
San Luis Obispo

II. Justification and Rationale

In an effort to reduce the time to degree in accordance with executive orders of the CSU Board
of Trustees, the CPP engineering programs have eliminated 9 to 12 quarter units over the past 15
years. The Chancellor’s Office has suggested that further reductions could be made if the GE
critical thinking requirement were satisfied by major core courses within CPP engineering
programs. It is important to note that the engineering programs do not provide the same formal
instruction on the theory of critical thinking as current CPP A3 courses do. However, as
demonstrated across the CSU system, engineering programs provide an applied, problem-solving
approach to developing the necessary critical-thinking skills and reasoning techniques to satisfy
the critical thinking general education requirement for CSU graduates. In addition, throughout
the engineering curricula, students learn, discuss, and evaluate the role of engineering in society
and nature (as explained below). The “learn-by-doing” pedagogy of CPP allows students to
directly apply their critical thinking skills to real-world problems, ultimately leading to students
gaining a better understanding of their individual roles and responsibilities in society.

The policy that governs general education (GE) and subarea A3: critical thinking for the CSU
system and CPP is EO 1100 (Appendix B) and academic senate report AS-2464-145/GE
(Appendix C), respectively. Executive order 1100 states (same as AS-2464-145/GE):

* http://www.calstate.edu/sas/casper/upper-div/high-unit-majors-with-authorized-exceptions-to-admission-and-
ge-breadth-requirements.shtml “These general education course(s) indicated as exceptions in the
chart are integrate primarily in the upper division curriculum.”






“In critical thinking (subarea A3) courses, students will understand logic and its
relation to language, elementary inductive and deductive processes, including an
understanding of the formal and informal fallacies of language and thoughts; and
the ability to distinguish matters of fact from issues of judgement or opinion. In
A3 courses, students will develop the ability to analyze, criticize and advocate
ideas; to reason inductively and deductively; and to reach well-support factual or
Jjudgmental conclusion™

As outlined in both the EO 1100 and the CPP general education program, GE student learning
outcomes (GE SLO) (Appendix D GE-004-145) are constructed to fit within the framework of
the Liberal Education and American Promise (LEAP) campaign, which is an initiative put forth
by the Association of American Colleges and Universities (AAC&U). The AAC&U defines
critical thinking as “a habit of mind characterized by the comprehensive exploration of issues,
ideas, artifacts, and events before accepting or formulating an opinion or conclusion.”” The
AAC&U has broken down the critical thinking process into the following rubric:

I.  Explanation of issues
II.  Evidences
III.  Influence of context and assumption, student’s position (perspective,
thesis/hypothesis)
IV.  Student’s position/Thesis
V.  Conclusion and related outcomes (implications and consequences).

A similar analysis and rubric was developed by an ad-hoc committee assembled by the previous
Associate Provost (Appendix E).

The engineering design process, which is a series of steps that guides students/engineers in the
solution of complex problems, parallels the AAC&U process.” The design process is an iterative
methodology where improvements are made along the way as the students learn from failure.
Students are encouraged to follow the steps of the design process to strengthen their
understanding of open-ended design, and it emphasizes creativity and practicality. The
Engineering Design Process Portfolio Scoring Rubric (EDPPSR) (Appendix F) is one of the best
examples and most complete rubric that evaluates the design process™’ and is outlined into the
following activities®:

I.  Presenting and Justifying a Problem and Solution Requirements
II.  Generating and Defending an Original Solution
III.  Constructing and Testing a Prototype
IV.  Evaluation, Reflection, and Recommendations

* https://www.aacu.org/value/rubrics/critical-thinking

> http://utkstair.org/clausius/docs/abet_mse 2017/pdf/ABET StudentOutcomeRubrics UTKMSE 2015 0714.pdf
® https://cdn-
00.cteonline.org/resources/documents/a5/a5c86d69/a5c86d69992f84fc6cdc0c9a75211e05fbf4694e/RUBRICFLO
WCHARTrevised.pdf

7 http://teams.mspnet.org/media/data/TEAMSFinal020316.pdf?media_000000008448.pdf

® http://iportalpilot.weebly.com/uploads/5/4/2/5/5425277/engineering_design_process portfolio_rubric.pdf






V.  Documenting and Presenting the Project

Through the engineering design process, the learning objectives required to satisfy the CPP
student learning outcomes for subarea A3 can be achieved through the major courses in an
engineering program. As shown in Table 2, the CPP GE SLOs and AAC&U’s critical thinking
rubric map well with the engineering design process.

Table 2. Mapping of the engineering design process to the critical thinking rubric and CPP
general education outcomes.

General Education Outcomes Critical Thinking Engineering Design Process
(CPP GE SLO) (AAC&U) (EDPPSR)

1c. Find, evaluate, use and

share information effectively Explanation of issues Presenting and Justifying a

Problem and Solution

and ethically ¢

Requirements
4b. Demonstrate activities, Evidence Generating and Defending an
techniques or behaviors that Original Solution
promote intellectual or cultural Constructing and Testing a
growth Influence of Context and Prototype

Assumption

1d. Construct arguments based
on sound evidence and Evaluation, Reflection, and
reasoning to support an opinion | Student’s position/Thesis | Recommendations

or conclusion

la. Write effectively for Conclusion & Related Documenting and Presenting the
audiences Outcome Project

Assessment of General Education Student Learning QOutcomes

GE SLOs will be assessed by the General Education Assessment Committee as outlined by the
General Education Assessment Plan (Appendix G). It is important to note that this GE
assessment plan is currently undergoing revisions to align with the new SLOs. The assessment
methods in engineering courses for each of the GE critical thinking learning outcomes are listed
in Table 4.

I11. Impact of Policy

The main objective of this policy is to lower the total units to degree so that students will
complete their degrees in shorter times. In addition, this will improve graduation rates and
decrease education costs to both students and the State. This policy will help CPP achieve the
2025 Graduation Initiative goals set by the Chancellor.

This policy will affect the enrollments of courses in general education A3 critical thinking
Subarea: ENG 2105, Written Reasoning, and PHL 2020, Critical Thinking. Only first-time
freshmen are required to take Subarea A3 on campus, since transfer students are required to
fulfill this general education requirement before arriving on campus. Over the past 3 years





(2013-2016), 24% of first-time freshmen have been engineering majors and approximately 55%
of first-time freshman enrolled in ENG 105 to satisfy Subarea A3. Table 3 shows the estimated
break-down of A3 FTESs for engineering majors and non-engineering majors for the past three
academic years. Here, it is assumed the same break-down applies to the general undergraduate
population, i.e. 55% enroll in ENG 105 and 45% enroll in PHL 202 to satisfy Subarea A3.

Table 3. FTES break-down over the past three years for the courses in subarea A3°'°
2013-2014 2014-2015 2015-2016
EGR | Non- Total | EGR | Non- | Total EGR Non- Total
EGR EGR EGR
ENG 105 124 374 497 120 342 462 126 384 510
PHL 202 101 301 402 98 313 412 103 303 406
Total 225 674 899 218 655 874 229 687 916

Based on the 2015-2016 data, the total number of students enrolled in Subarea A3 courses will
decrease by 24%, but the number of FTESs will decrease by only 16% after the transition from
quarters to semesters. As part of the semester conversion, traditional 4 quarter unit GE courses
will be converted to 3 semester unit courses (equivalent of 4.5 quarter units). This entails an
increase of 12.5% for converted GE courses and associated FTESs. Since both the Philosophy
Department and the English and Foreign and Language Department offer a large amount of the
GE courses to serve the campus community, the decrease of A3 FTESs will not negatively
impact the total number of FTESs for both departments as the campus converts to the semester
system. In particular, the Philosophy Department offers the majority of the GE courses in
Subarea C2 (Philosophy and Civilization), and the English and Foreign Languages Department
offers all the courses in Subarea A2 (Written Communication). Also, the undergraduate
enrollment has been steadily increasing by approximately 800 per year over the last six years. If
this growth continues, the estimated undergraduate population at the start of the 2018-2019
academic year will be approximately 25,300. This is a 14% increase over the 2015-2016
undergraduate population. It would be expected that as the population grows, the amount of
FTESs in each department will increase proportionally. Figure 1 shows the projected FTESs for
departments over the past 3 years, as well as the projected FTES distribution for the 2018-2019
academic year.

° Data obtained from Bronco Interactive Dashboards (BID) and Data Warehouse
10 https://www.cpp.edu/~irar/just-the-facts/headcount-and-ftes.shtml






Figure 1. The department distribution of FTESs for the past three years and projected in the
semester system
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*  Based upon the same undergraduate population as the 2015-2016 academic year.
** Based upon the projected undergraduate population of 25,300 in the 2018-2019 academic
year.

IV.Individual Program: Evaluation of Student Learning Outcomes of General Education
Subarea A3 and Major Courses

B.S. in Electrical Engineering

The B.S. in Electrical Engineering program covers the engineering design process throughout the
curriculum. In particular, major courses in which students learn and practice the engineering
design process include the following list of 37 courses: ECE 2200L, ECE 2300L, ECE 3200,
ECE 3200L, ECE 3201, ECE 3201L, ECE 3301, ECE 3301L, ECE 3310, ECE 3320, ECE
3320L, ECE 3709, ECE 3709L, ECE 4201, ECE 4201L, ECE 4203, ECE 4203L, ECE 4250,
ECE 4251, ECE 4300, ECE 4303, ECE 4303L, ECE 4303, ECE 4304L, ECE 4310, ECE 4318,
ECE 4319, ECE 4704, ECE 4705L, ECE 4708, ECE 4719, ECE 4735, ECE 4868, ECE 4869,
and ECE 4890L. In these courses, students use the engineering design process to solve open-
ended complex problems and design projects. Table 5a maps the GE subarea A3 learning
outcomes to the appropriate student learning outcomes of these courses.

la. Write effectively for audiences

Students are required to write homework assignments for every lecture course and lab reports for
every lab course throughout the Electrical Engineering Curricula. Much of this writing requires
the ability to blend English and mathematics to explain technical concepts.

Two lower-division laboratory courses, ECE 2200L (a semiconductor device and circuits lab)
and ECE 2300L (a digital logic lab) provide introductory guidance on effective writing. Two
additional laboratory courses and one lecture course are considered here as providing primary
evidence of effective writing. Students in ECE 3301L design, construct and test microcontroller
applications. They are required to write detailed reports on procedures and results. The level of





difficulty of these projects results in high-level writing skills directed at a general technical
audience. In ECE 3709L, a control systems laboratory, students are required to write reports that
demonstrate the ability to write at a professional level. In ECE 3709, a required control systems
course, students must write homework assignments and test answers that include both
mathematical and English explanations of a variety of concepts in the field and how they can be
used in specific applications.

lc. Find, evaluate, use and share information effectively and ethically

Students are required to find and evaluate data obtained by both known sources and from

performed experiments or simulations. In the three courses listed here, the students will find,

evaluate, use and share information effectively and ethically:

e ECE 3709: Control System Engineering. They find information through finding the transfer
functions of various mechanical and electro-mechanical devices.

e ECE 2300L: Digital Logic Design Laboratory. They find and evaluate information by
transforming a word based sequential logic problem into a state table and then implement
and test the state.

e ECE 3200: In this semiconductor circuit design course, students are asked to design various
signal conditioning circuits based on instructor-supplied specifications. Students must justify
their design choices with evidence from calculations and component specifications.

1d. Construct arguments based on sound evidence and reasoning to support an opinion or

conclusion

Two lab courses and one lecture of Electrical Engineering are related to this outcome.

e ECE 4705L: Communication Systems Laboratory. Students are asked to justify the
discrepancies between experimental and theoretical results. To justify the discrepancies, they
need to construct arguments based on evidence.

e ECE 3709L: Control System Engineering lab. Students are asked to evaluate feedback
compensation choices in a physical system based on their measurements or simulation of
system performance. Since there are choices, they need to construct arguments on which
approach is best and why.

e ECE 3200: In this semiconductor circuit design course, students are asked to design various
signal conditioning circuits based on instructor-supplied specifications. Students must justify
their design choices with evidence from calculations and component specifications.

4b. Demonstrate activities, techniques or behaviors that promote intellectual or cultural growth

Three ECE courses are related to 4b.

e ECE 3301 (Introduction to Microcontrollers): Write PIC18F assembly and C codes using
on-chip timers for implementing meaningful applications. This assignment enables students
to consider the needs of the intended user of the application.

e ECE 2300L (Digital Logic Design Laboratory): Draw schematics using software tools such
as p-spice advances the student’s ability to communicate in a professional manner with tools
such as are utilized in industry.





e ECE 4708 (Digital Signal Processing): Appling the fast Fourier transform and power spectral
estimation promote intellectual growth by fostering an understanding of the difference
between digital and analog approaches to the design and use of signals in electronic systems.

Meaningful Writing Component

Throughout the B.S. in Electrical Engineering Program, students are required to submit lab
reports for all lab course and project reports / homework and written exam or typed exam for the
lectures. Students are provided with timely feedback on these reports with emphasis on the
soundness of their conclusions and appropriateness of their writing style.





Table 5a. Mapping of general education outcomes to the student learning outcomes and
assessment methods of major courses in the B.S. in Electrical Engineering program

General Course Appropriate Student Learning Outcomes Assessment
Education Method
Outcomes
(CPP GE)

la. Write ECE 2200L | Document and report on procedures and results | Lab Report
Effectively ECE 2300L Document and report on procedures and results Lab Report
ECE 3301L Write a comprehensive laboratory report Lab Report
ECE 37091 | Write a comprehensive laboratory report. Lab Report
ECE 3709 Explain concepts in the field and how they can | Homework,
be used in specific applications. Exams
Ic. Find, ECE 3709 Find the transfer functions of various mechanical Homework,
evaluate, use electro-mechanical devices. Quizzes,
and share Exams.
information ECE 2300L | Transform a word based sequential logic Lab Report
effectively and problem into a state table and then implement
ethically and test the state machine.
ECE 3200 Design signal conditioning circuits to H K
; - omework,
specifications. Students must evaluate and Exams
communicate the possible design choices.
1d. Construct | ECE 4705L | Justify the discrepancies between experimental | Lab Report
arguments and theoretical results
batved on sound ECE 2300L | Draw schematics using software tools such as | Lab Report
evidence and . st s
reasoning (o p-spice a@vancps the stud;nt s ability to ‘
support an communicate in a p.r.ofess.lor.lal manner with
opinion or tools such as are utilized in industry
: ECE 3200 Design signal conditioning circuits based on Homework
conclusion . i . . .
instructor-supplied specifications. Justify
design choices with evidence from calculations
and component specifications.
4b. ECE 3301 Write PIC18F assembly and C codes using Homework,
Demonstrate on-chip timers for implementing meaningful Quizzes,
activities, applications. Exams.
techniques or | ECE 2300L | Draw schematics using software tools such as | Lab Report
behaviors that p-spice.
promote ECE 4708 Apply fast Fourier transform and power Homework,
intellectual or spectral estimation Quizzes,
cultural growth Exams.







image7.emf
Second_Reading_At tachment7.pdf


Second_Reading_Attachment7.pdf
Title: Satisfaction of General Education Subarea A3 by Completion of the B.S. in
Electromechanical Systems Engineering Technology

Objective: The objective of this referral is to propose that the general education subarea A3
(critical thinking) requirements are satisfied by core courses within the program under the
semester system. The precedent for adopting this policy, and the impact of its adoption on A3
departments’ full-time-equivalent students (FTESs), are also described.

Summary of Key Points:

e The Chancellor’s Office has recommended that Cal Poly Pomona (CPP) engineering
programs consider GE exemptions in order to meet program unit cap goals.

e 11 of 15 CSU campuses with accredited engineering programs (besides CPP) receive
exemptions to GE area A3: Critical Thinking.

¢ A3 GE SLOs can be achieved within the B.S. programs in Engineering.

e Adopting this policy will decrease the number of units to degree and improve graduation
rates for all categories of students.

e There will be no negative impact on FTESs for departments offering A3 courses during
the transition to semesters because of the expected growth of the university and the FTES
increase of 12.5% for GE courses changing from 4 quarter units to 4.5 equivalent quarter
units.

e Over the past 15 years and including the upcoming conversion to semesters, the CPP
Engineering programs have eliminated 9 to 12 quarter units from both required core and
support courses without any GE exemptions or waivers.

I. Background

In January 2013, the California State Board of Trustees approved amendments to Title 5,
instituting a maximum of 120 semester units for baccalaureate degrees (AA 2013 02)' with
exemptions for the degrees of Bachelor of Architecture, Bachelor of Landscape Architecture,
Bachelor of Fine Arts, and Bachelor of Music. As part of the implementation of the approved
Title 5 Section 40508, the following guidelines were provided:

“Campuses shall submit program-by-program confirmations that each
combination of degree and concentration shall be reduced from 121-129 (181-
182) to no more than 120/180 by fall 2014. Reports are due April 2013, ideally
and reductions are to be in place by no later than fall 2014

Campuses shall report to the chancellor a listing of each degree program
and concentration that requires from 121 to 129 (181-192) units, that for
demonstrated academic, licensure or accreditation reasons cannot be reduced to
120/180. The program’s unit requirement, before and after campus review, shall
be specified and the specific reasons for exceeding the maximum unit count shall
be explained.

! Implementation of Trustees Title 5 Changes to Baccalaureate Degrees AA-2013-02
http://www.calstate.edu/acadaff/codedmemos/AA-2013-02.pdf






Campuses with program requiring from 121 to 129 units (181 to 192) and
unable to reduce counts to the maximum number of units shall submit requests for
the chancellor’s exception to each program’s the established unit maximum.

Programs that have not been reduced to 120/180 units and have not been
granted the chancellor’s exception allowing higher unit counts shall be subject to
chancellor’s action to reduce unit requirements..."”

At that time, the programs unable to meet the 120/180 unit cap applied for exemption by
submitting “Request for Exception to Baccalaureate Unit Limits” forms before the deadline of
January 2014. CPP was granted an extension due to its engagement in semester conversion. In
December 2014, the Office of the Chancellor either approved or deferred the exception requests.
The majority of the exception requests were granted, and the highest number of units in any
program in the CSU system became the 196 quarter units (131 semester units) of the B.S. in
Mechanical Engineering program at Cal Poly San Luis Obispo.

In the spring of 2016, the CPP engineering programs prepared and submitted the “Request for
Exception to Baccalaureate Unit Limits” forms to the Chancellor’s Office (Appendix A). Upon
review, the Assistant Vice Chancellor Christine Mallon provided the following feedback and
recommendations®:

“We appreciate the reduction in units that occurred as faculty took on the double
duty of converting the engineering curricula from quarter to semester formats and
reducing degree requirements. Most certainly, we understand the high quality of Cal
Poly Pomona engineering programs, and we appreciate that your graduates are very
competitive in the job market.

With the 12 Cal Poly Pomona engineering exception requests, we will want to see Cal
Poly Pomona allow double counting of major and GE requirements. ABET allows
student learning outcomes to be integrated throughout the curriculum, the agency does
not require a specific course for specific outcomes. Further, other campus programs
were able to reduce their engineering program requirements, some to 120 units, by using
efficient curriculum-design strategies like double counting degree requirements.

Since 1994 (when we started keeping track) there have been no Cal Poly Pomona
“Golden Four” (basic subjects) GE exceptions granted for engineering programs. The
current list of exceptions is enclosed. In all cases in which the Chancellor grants GE
exceptions, students in the programs are required to satisfy the salient GE learning
outcomes through the major courses: In other words, GE and major courses are double
counted. “Exception” merely means that community college transfer students applying
to the CSU campus do not have to complete the specified Golden Four course as an
admission requirement. The learning will take place through major courses, after
admission.”

The Chancellor’s Office has confirmed that many engineering programs across the CSU have
received general education exceptions. In particular, Assistant Vice Chancellor Christine Mallon

2 Email communications from Assistant Vice Chancellor Christine Mallon to Interim Associate Vice President for
Academic Quality and Assessment Daniel Lewis





suggests that CPP consider a “Golden Four” GE exception. Of the 16 campuses in the CSU
system that have accredited engineering programs, 11 campuses have been granted exemption
for the GE critical thinking requirement (see Table 1). In these cases, the critical thinking
requirement is satisfied by the major core courses in the respective programs.

Table 1:3 List of CSU campuses with and without a critical thinking exception for transfer
students

Campuses where critical thinking requirement is Campuses without critical thinking
satisfied through major courses requirement exception for transfer students
Chico Maritime Academy
Fresno East Bay
Fullerton Sacramento
Humboldt San Diego
Long Beach
Los Angeles
Northridge
San Bernardino
San Francisco
San Jose
San Luis Obispo

II. Justification and Rationale

In an effort to reduce the time to degree in accordance with executive orders of the CSU Board
of Trustees, the CPP engineering programs have eliminated 9 to 12 quarter units over the past 15
years. The Chancellor’s Office has suggested that further reductions could be made if the GE
critical thinking requirement were satisfied by major core courses within CPP engineering
programs. It is important to note that the engineering programs do not provide the same formal
instruction on the theory of critical thinking as current CPP A3 courses do. However, as
demonstrated across the CSU system, engineering programs provide an applied, problem-solving
approach to developing the necessary critical-thinking skills and reasoning techniques to satisfy
the critical thinking general education requirement for CSU graduates. In addition, throughout
the engineering curricula, students learn, discuss, and evaluate the role of engineering in society
and nature (as explained below). The “learn-by-doing” pedagogy of CPP allows students to
directly apply their critical thinking skills to real-world problems, ultimately leading to students
gaining a better understanding of their individual roles and responsibilities in society.

The policy that governs general education (GE) and subarea A3: critical thinking for the CSU
system and CPP is EO 1100 (Appendix B) and academic senate report AS-2464-145/GE
(Appendix C), respectively. Executive order 1100 states (same as AS-2464-145/GE):

* http://www.calstate.edu/sas/casper/upper-div/high-unit-majors-with-authorized-exceptions-to-admission-and-
ge-breadth-requirements.shtml “These general education course(s) indicated as exceptions in the
chart are integrate primarily in the upper division curriculum.”






“In critical thinking (subarea A3) courses, students will understand logic and its
relation to language, elementary inductive and deductive processes, including an
understanding of the formal and informal fallacies of language and thoughts; and
the ability to distinguish matters of fact from issues of judgement or opinion. In
A3 courses, students will develop the ability to analyze, criticize and advocate
ideas; to reason inductively and deductively; and to reach well-support factual or
Jjudgmental conclusion™

As outlined in both the EO 1100 and the CPP general education program, GE student learning
outcomes (GE SLO) (Appendix D GE-004-145) are constructed to fit within the framework of
the Liberal Education and American Promise (LEAP) campaign, which is an initiative put forth
by the Association of American Colleges and Universities (AAC&U). The AAC&U defines
critical thinking as “a habit of mind characterized by the comprehensive exploration of issues,
ideas, artifacts, and events before accepting or formulating an opinion or conclusion.”” The
AAC&U has broken down the critical thinking process into the following rubric:

I.  Explanation of issues
II.  Evidences
III.  Influence of context and assumption, student’s position (perspective,
thesis/hypothesis)
IV.  Student’s position/Thesis
V.  Conclusion and related outcomes (implications and consequences).

A similar analysis and rubric was developed by an ad-hoc committee assembled by the previous
Associate Provost (Appendix E).

The engineering design process, which is a series of steps that guides students/engineers in the
solution of complex problems, parallels the AAC&U process.” The design process is an iterative
methodology where improvements are made along the way as the students learn from failure.
Students are encouraged to follow the steps of the design process to strengthen their
understanding of open-ended design, and it emphasizes creativity and practicality. The
Engineering Design Process Portfolio Scoring Rubric (EDPPSR) (Appendix F) is one of the best
examples and most complete rubric that evaluates the design process™’ and is outlined into the
following activities®:

I.  Presenting and Justifying a Problem and Solution Requirements
II.  Generating and Defending an Original Solution
III.  Constructing and Testing a Prototype
IV.  Evaluation, Reflection, and Recommendations

* https://www.aacu.org/value/rubrics/critical-thinking

> http://utkstair.org/clausius/docs/abet_mse 2017/pdf/ABET StudentOutcomeRubrics UTKMSE 2015 0714.pdf
® https://cdn-
00.cteonline.org/resources/documents/a5/a5c86d69/a5c86d69992f84fc6cdc0c9a75211e05fbf4694e/RUBRICFLO
WCHARTrevised.pdf

7 http://teams.mspnet.org/media/data/TEAMSFinal020316.pdf?media_000000008448.pdf

® http://iportalpilot.weebly.com/uploads/5/4/2/5/5425277/engineering_design_process portfolio_rubric.pdf






V.  Documenting and Presenting the Project

Through the engineering design process, the learning objectives required to satisfy the CPP
student learning outcomes for subarea A3 can be achieved through the major courses in an
engineering program. As shown in Table 2, the CPP GE SLOs and AAC&U’s critical thinking
rubric map well with the engineering design process.

Table 2. Mapping of the engineering design process to the critical thinking rubric and CPP
general education outcomes.

General Education Outcomes Critical Thinking Engineering Design Process
(CPP GE SLO) (AAC&U) (EDPPSR)

1c. Find, evaluate, use and

share information effectively Explanation of issues Presenting and Justifying a

Problem and Solution

and ethically ¢

Requirements
4b. Demonstrate activities, Evidence Generating and Defending an
techniques or behaviors that Original Solution
promote intellectual or cultural Constructing and Testing a
growth Influence of Context and Prototype

Assumption

1d. Construct arguments based
on sound evidence and Evaluation, Reflection, and
reasoning to support an opinion | Student’s position/Thesis | Recommendations

or conclusion

la. Write effectively for Conclusion & Related Documenting and Presenting the
audiences Outcome Project

Assessment of General Education Student Learning QOutcomes

GE SLOs will be assessed by the General Education Assessment Committee as outlined by the
General Education Assessment Plan (Appendix G). It is important to note that this GE
assessment plan is currently undergoing revisions to align with the new SLOs. The assessment
methods in engineering courses for each of the GE critical thinking learning outcomes are listed
in Table 4.

I11. Impact of Policy

The main objective of this policy is to lower the total units to degree so that students will
complete their degrees in shorter times. In addition, this will improve graduation rates and
decrease education costs to both students and the State. This policy will help CPP achieve the
2025 Graduation Initiative goals set by the Chancellor.

This policy will affect the enrollments of courses in general education A3 critical thinking
Subarea: ENG 2105, Written Reasoning, and PHL 2020, Critical Thinking. Only first-time
freshmen are required to take Subarea A3 on campus, since transfer students are required to
fulfill this general education requirement before arriving on campus. Over the past 3 years





(2013-2016), 24% of first-time freshmen have been engineering majors and approximately 55%
of first-time freshman enrolled in ENG 105 to satisfy Subarea A3. Table 3 shows the estimated
break-down of A3 FTESs for engineering majors and non-engineering majors for the past three
academic years. Here, it is assumed the same break-down applies to the general undergraduate
population, i.e. 55% enroll in ENG 105 and 45% enroll in PHL 202 to satisfy Subarea A3.

Table 3. FTES break-down over the past three years for the courses in subarea A3°'°
2013-2014 2014-2015 2015-2016
EGR | Non- Total | EGR | Non- | Total EGR Non- Total
EGR EGR EGR
ENG 105 124 374 497 120 342 462 126 384 510
PHL 202 101 301 402 98 313 412 103 303 406
Total 225 674 899 218 655 874 229 687 916

Based on the 2015-2016 data, the total number of students enrolled in Subarea A3 courses will
decrease by 24%, but the number of FTESs will decrease by only 16% after the transition from
quarters to semesters. As part of the semester conversion, traditional 4 quarter unit GE courses
will be converted to 3 semester unit courses (equivalent of 4.5 quarter units). This entails an
increase of 12.5% for converted GE courses and associated FTESs. Since both the Philosophy
Department and the English and Foreign and Language Department offer a large amount of the
GE courses to serve the campus community, the decrease of A3 FTESs will not negatively
impact the total number of FTESs for both departments as the campus converts to the semester
system. In particular, the Philosophy Department offers the majority of the GE courses in
Subarea C2 (Philosophy and Civilization), and the English and Foreign Languages Department
offers all the courses in Subarea A2 (Written Communication). Also, the undergraduate
enrollment has been steadily increasing by approximately 800 per year over the last six years. If
this growth continues, the estimated undergraduate population at the start of the 2018-2019
academic year will be approximately 25,300. This is a 14% increase over the 2015-2016
undergraduate population. It would be expected that as the population grows, the amount of
FTESs in each department will increase proportionally. Figure 1 shows the projected FTESs for
departments over the past 3 years, as well as the projected FTES distribution for the 2018-2019
academic year.

° Data obtained from Bronco Interactive Dashboards (BID) and Data Warehouse
10 https://www.cpp.edu/~irar/just-the-facts/headcount-and-ftes.shtml






Figure 1. The department distribution of FTESs for the past three years and projected in the
semester system
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*  Based upon the same undergraduate population as the 2015-2016 academic year.
** Based upon the projected undergraduate population of 25,300 in the 2018-2019 academic
year.

IV.Individual Program: Evaluation of Student Learning Outcomes of General Education
Subarea A3 and Major Courses

B.S. in Electromechanical Systems Engineering Technology

The B.S. in Electromechanical Systems Engineering Technology program covers the engineering
design process throughout the curriculum. In particular, major courses in which students learn
and practice the engineering design process include two key systems oriented sequences:
Mechanical Systems: Applied Statics ETM2101, Applied Dynamics ETM2111, Strength of
Materials for Engineering Technology ETM2201/L and Machine Elements ETM3151/L and
Fluid/Thermo Systems: ETM 3101 Applied Fluid Mechanics I and IT (ETM3101,3121), Applied
Thermodynamics I ETM3061, Applied Heat Transfer ETM3081 and Applied Thermal Fluid Lab
ETM3141L. In these systems sequence courses and labs students use the engineering design
process to solve open-ended complex problems and ultimately implement these in research
projects in the later courses in the sequences. Table 4 maps the GE subarea A3 learning
outcomes to the appropriate student learning outcomes of these courses.

la. Write effectively for audiences

Students are required to prepare research project reports and lab reports throughout the EMET
Curricula including the previously indicated Mechanical and Fluids/Thermo sequence courses
noted above. In these lab courses students perform experiments and projects associated
mechanical, fluid and thermodynamic systems. Students are required to write lab and research
project reports that evaluate collected data, compare them with theoretical calculations from the
associated lecture course and develop conclusions based upon the experiences. In the later
courses and labs students are required to go through a project development review and revision
process which will culminate when they develop their capstone project proposal. The instructor





provides meaningful feedback on the written style and format of these reports along with the oral
presentation. In addition, the instructor provides critiques on the soundness of the student’s
argument and developed conclusions.

lc. Find, evaluate, use and share information effectively and ethically

In the two Systems Sequences students are required to acquire and evaluate data obtained by
both known sources and from weekly performed experiments and gather information on their
research project. This associated lecture and lab work provide background for the research
necessary to provide students with context and the motivation for the project. Related issues to
address economic, implementation and social issues with the proposed project are also required
to be addressed in the proposal.

1d. Construct arguments based on sound evidence and reasoning to support an opinion or
conclusion

As part of the two Systems Sequences, students are required to formulate conclusions based
upon scientific reasoning and collected data and evaluate and defend in oral presentations the
feasibility of their proposed research which are essential activities that promote critical thinking.

4b. Demonstrate activities, techniques or behaviors that promote intellectual or cultural growth
In the lecture and lab projects students must integrate knowledge to solve a meaningful
technologically challenging problem with consideration of human welfare concerns typical areas
include safe technical practices and automation concerns. This learning objective offers students
the ability to understand how good engineering design must consider complexities beyond the
strictly technical ones in way that allows students to gain a deeper gasp of the impact their work
and products have on society.

Meaningful Writing Component
Throughout the B.S. in Electromechanical Systems Engineering Technology program students

are required to submit lab reports and project reports. Students are provided with timely feedback
on these reports with critics on the soundness of their drawn conclusion and the writing style.





Table 4. Mapping of general education outcomes to the student learning outcomes and
assessment methods of major courses in the B.S. in Electromechanical Systems Engineering
Technology program:

Mechanical Systems Sequence: ETM2101-ETM2111-ETM2201/L-ETM3151/L

Fluids/Thermo Systems Sequences: ETM3101-ETM3061-ETM3081-ETM3121-ETM3141L

General Course Appropriate Student Learning Outcomes | Assessment
Education Method
Outcomes
(CPP GE)

la. Write Mechanical Prepare technical reports. Lab Reports
Effectively and
Fluids/Thermo
Systems
Sequences
Report project development status by means | Research
of oral and written progress and final Project
presentation.
Produce final written project report and give | Report
oral presentation.
Ic. Find, Mechanical Effectively research Engineering Literature | Homework,
evaluate, use and associated with Electromechanical and | Problem
and share Fluids/Thermo | Digital problems. Solving and
information Systems Test
effectively and | Sequences
ethically Identify a problem requiring a technological | Research
solution; describe the problem and its Project
background objectively and technically.
Research associated project aspects Report
including implementation, economic, and
human/social issues.
Mechanical Interpret data from performed experiments. | Lab Report
and
Fluids/Thermo
Systems
Sequences
1d. Construct | Mechanical Design, collect and evaluate data from Lab and or
arguments and experiments. Research
based on sound | Fluids/Thermo Project Report
evidence and Systems
reasoning to Sequences
support an Develop and evaluate creative solutions as to | Research
opinion or their respective viabilities. Project






conclusion Mechanical Analyze data and reason scientifically to Research
and formulate a conclusion. Project
Fluids/Thermo
Systems
Sequences
4b. Integrate knowledge to solve a meaningful Research
Demonstrate technologically challenging problem, Project
activities, consistent with the considerations and
techniques or restraints dictated by human welfare and
behaviors that advancement.
promote Mechanical Develop and implement an experimental Research
intellectual or | and design in order to evaluate a system. Project
cultural Fluids/Thermo
growth Systems
Sequences
Identify the effects of engineering problems | Project
on the environmental, legal, energy, and Research
ethics issues. TAC ABET Reports  and

Presentations
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Title: Satisfaction of General Education Subarea A3 by Completion of the B.S. in Electronics
Systems Engineering Technology Program.

Objective: The objective of this referral is to propose that the general education subarea A3
(critical thinking) requirements are satisfied by core courses within the program under the
semester system. The precedent for adopting this policy, and the impact of its adoption on A3
departments’ full-time-equivalent students (FTESs), are also described.

Summary of Key Points:

The Chancellor’s Office has recommended that Cal Poly Pomona (CPP) engineering
programs consider GE exemptions in order to meet program unit cap goals.

11 of 15 CSU campuses with accredited engineering programs (besides CPP) receive
exemptions to GE area A3: Critical Thinking.

A3 GE SLOs can be achieved within the B.S. programs in Engineering.

Adopting this policy will decrease the number of units to degree and improve graduation
rates for all categories of students.

There will be no negative impact on FTESs for departments offering A3 courses during
the transition to semesters because of the expected growth of the university and the FTES
increase of 12.5% for GE courses changing from 4 quarter units to 4.5 equivalent quarter
units.

Over the past 15 years and including the upcoming conversion to semesters, the CPP
Engineering programs have eliminated 9 to 12 quarter units from both required core and
support courses without any GE exemptions or waivers.

I. Background

In January 2013, the California State Board of Trustees approved amendments to Title 5,
instituting a maximum of 120 semester units for baccalaureate degrees (AA 2013 02)' with
exemptions for the degrees of Bachelor of Architecture, Bachelor of Landscape Architecture,
Bachelor of Fine Arts, and Bachelor of Music. As part of the implementation of the approved
Title 5 Section 40508, the following guidelines were provided:

“Campuses shall submit program-by-program confirmations that each
combination of degree and concentration shall be reduced from 121-129 (181-
182) to no more than 120/180 by fall 2014. Reports are due April 2013, ideally
and reductions are to be in place by no later than fall 2014

Campuses shall report to the chancellor a listing of each degree program
and concentration that requires from 121 to 129 (181-192) units, that for
demonstrated academic, licensure or accreditation reasons cannot be reduced to
120/180. The program’s unit requirement, before and after campus review, shall
be specified and the specific reasons for exceeding the maximum unit count shall
be explained.

! Implementation of Trustees Title 5 Changes to Baccalaureate Degrees AA-2013-02
http://www.calstate.edu/acadaff/codedmemos/AA-2013-02.pdf






Campuses with program requiring from 121 to 129 units (181 to 192) and
unable to reduce counts to the maximum number of units shall submit requests for
the chancellor’s exception to each program’s the established unit maximum.

Programs that have not been reduced to 120/180 units and have not been
granted the chancellor’s exception allowing higher unit counts shall be subject to
chancellor’s action to reduce unit requirements..."”

At that time, the programs unable to meet the 120/180 unit cap applied for exemption by
submitting “Request for Exception to Baccalaureate Unit Limits” forms before the deadline of
January 2014. CPP was granted an extension due to its engagement in semester conversion. In
December 2014, the Office of the Chancellor either approved or deferred the exception requests.
The majority of the exception requests were granted, and the highest number of units in any
program in the CSU system became the 196 quarter units (131 semester units) of the B.S. in
Mechanical Engineering program at Cal Poly San Luis Obispo.

In the spring of 2016, the CPP engineering programs prepared and submitted the “Request for
Exception to Baccalaureate Unit Limits” forms to the Chancellor’s Office (Appendix A). Upon
review, the Assistant Vice Chancellor Christine Mallon provided the following feedback and
recommendations®:

“We appreciate the reduction in units that occurred as faculty took on the double
duty of converting the engineering curricula from quarter to semester formats and
reducing degree requirements. Most certainly, we understand the high quality of Cal
Poly Pomona engineering programs, and we appreciate that your graduates are very
competitive in the job market.

With the 12 Cal Poly Pomona engineering exception requests, we will want to see Cal
Poly Pomona allow double counting of major and GE requirements. ABET allows
student learning outcomes to be integrated throughout the curriculum, the agency does
not require a specific course for specific outcomes. Further, other campus programs
were able to reduce their engineering program requirements, some to 120 units, by using
efficient curriculum-design strategies like double counting degree requirements.

Since 1994 (when we started keeping track) there have been no Cal Poly Pomona
“Golden Four” (basic subjects) GE exceptions granted for engineering programs. The
current list of exceptions is enclosed. In all cases in which the Chancellor grants GE
exceptions, students in the programs are required to satisfy the salient GE learning
outcomes through the major courses: In other words, GE and major courses are double
counted. “Exception” merely means that community college transfer students applying
to the CSU campus do not have to complete the specified Golden Four course as an
admission requirement. The learning will take place through major courses, after
admission.”

The Chancellor’s Office has confirmed that many engineering programs across the CSU have
received general education exceptions. In particular, Assistant Vice Chancellor Christine Mallon

2 Email communications from Assistant Vice Chancellor Christine Mallon to Interim Associate Vice President for
Academic Quality and Assessment Daniel Lewis





suggests that CPP consider a “Golden Four” GE exception. Of the 16 campuses in the CSU
system that have accredited engineering programs, 11 campuses have been granted exemption
for the GE critical thinking requirement (see Table 1). In these cases, the critical thinking
requirement is satisfied by the major core courses in the respective programs.

Table 1:3 List of CSU campuses with and without a critical thinking exception for transfer
students

Campuses where critical thinking requirement is Campuses without critical thinking
satisfied through major courses requirement exception for transfer students
Chico Maritime Academy
Fresno East Bay
Fullerton Sacramento
Humboldt San Diego
Long Beach
Los Angeles
Northridge
San Bernardino
San Francisco
San Jose
San Luis Obispo

II. Justification and Rationale

In an effort to reduce the time to degree in accordance with executive orders of the CSU Board
of Trustees, the CPP engineering programs have eliminated 9 to 12 quarter units over the past 15
years. The Chancellor’s Office has suggested that further reductions could be made if the GE
critical thinking requirement were satisfied by major core courses within CPP engineering
programs. It is important to note that the engineering programs do not provide the same formal
instruction on the theory of critical thinking as current CPP A3 courses do. However, as
demonstrated across the CSU system, engineering programs provide an applied, problem-solving
approach to developing the necessary critical-thinking skills and reasoning techniques to satisfy
the critical thinking general education requirement for CSU graduates. In addition, throughout
the engineering curricula, students learn, discuss, and evaluate the role of engineering in society
and nature (as explained below). The “learn-by-doing” pedagogy of CPP allows students to
directly apply their critical thinking skills to real-world problems, ultimately leading to students
gaining a better understanding of their individual roles and responsibilities in society.

The policy that governs general education (GE) and subarea A3: critical thinking for the CSU
system and CPP is EO 1100 (Appendix B) and academic senate report AS-2464-145/GE
(Appendix C), respectively. Executive order 1100 states (same as AS-2464-145/GE):

* http://www.calstate.edu/sas/casper/upper-div/high-unit-majors-with-authorized-exceptions-to-admission-and-
ge-breadth-requirements.shtml “These general education course(s) indicated as exceptions in the
chart are integrate primarily in the upper division curriculum.”






“In critical thinking (subarea A3) courses, students will understand logic and its
relation to language, elementary inductive and deductive processes, including an
understanding of the formal and informal fallacies of language and thoughts; and
the ability to distinguish matters of fact from issues of judgement or opinion. In
A3 courses, students will develop the ability to analyze, criticize and advocate
ideas; to reason inductively and deductively; and to reach well-support factual or
Jjudgmental conclusion™

As outlined in both the EO 1100 and the CPP general education program, GE student learning
outcomes (GE SLO) (Appendix D GE-004-145) are constructed to fit within the framework of
the Liberal Education and American Promise (LEAP) campaign, which is an initiative put forth
by the Association of American Colleges and Universities (AAC&U). The AAC&U defines
critical thinking as “a habit of mind characterized by the comprehensive exploration of issues,
ideas, artifacts, and events before accepting or formulating an opinion or conclusion.”” The
AAC&U has broken down the critical thinking process into the following rubric:

I.  Explanation of issues
II.  Evidences
III.  Influence of context and assumption, student’s position (perspective,
thesis/hypothesis)
IV.  Student’s position/Thesis
V.  Conclusion and related outcomes (implications and consequences).

A similar analysis and rubric was developed by an ad-hoc committee assembled by the previous
Associate Provost (Appendix E).

The engineering design process, which is a series of steps that guides students/engineers in the
solution of complex problems, parallels the AAC&U process.” The design process is an iterative
methodology where improvements are made along the way as the students learn from failure.
Students are encouraged to follow the steps of the design process to strengthen their
understanding of open-ended design, and it emphasizes creativity and practicality. The
Engineering Design Process Portfolio Scoring Rubric (EDPPSR) (Appendix F) is one of the best
examples and most complete rubric that evaluates the design process™’ and is outlined into the
following activities®:

I.  Presenting and Justifying a Problem and Solution Requirements
II.  Generating and Defending an Original Solution
III.  Constructing and Testing a Prototype
IV.  Evaluation, Reflection, and Recommendations

* https://www.aacu.org/value/rubrics/critical-thinking

> http://utkstair.org/clausius/docs/abet_mse 2017/pdf/ABET StudentOutcomeRubrics UTKMSE 2015 0714.pdf
® https://cdn-
00.cteonline.org/resources/documents/a5/a5c86d69/a5c86d69992f84fc6cdc0c9a75211e05fbf4694e/RUBRICFLO
WCHARTrevised.pdf

’ http://teams.mspnet.org/media/data/TEAMSFinal020316.pdf?media_000000008448.pdf

® http://iportalpilot.weebly.com/uploads/5/4/2/5/5425277/engineering_design_process portfolio_rubric.pdf






V.  Documenting and Presenting the Project

Through the engineering design process, the learning objectives required to satisfy the CPP
student learning outcomes for subarea A3 can be achieved through the major courses in an
engineering program. As shown in Table 2, the CPP GE SLOs and AAC&U’s critical thinking
rubric map well with the engineering design process.

Table 2. Mapping of the engineering design process to the critical thinking rubric and CPP
general education outcomes.

General Education Outcomes Critical Thinking Engineering Design Process
(CPP GE SLO) (AAC&U) (EDPPSR)

1c. Find, evaluate, use and

share information effectively Explanation of issues Presenting and Justifying a

Problem and Solution

and ethically ¢

Requirements
4b. Demonstrate activities, Evidence Generating and Defending an
techniques or behaviors that Original Solution
promote intellectual or cultural Constructing and Testing a
growth Influence of Context and Prototype

Assumption

1d. Construct arguments based
on sound evidence and Evaluation, Reflection, and
reasoning to support an opinion | Student’s position/Thesis | Recommendations

or conclusion

la. Write effectively for Conclusion & Related Documenting and Presenting the
audiences Outcome Project

Assessment of General Education Student Learning QOutcomes

GE SLOs will be assessed by the General Education Assessment Committee as outlined by the
General Education Assessment Plan (Appendix G). It is important to note that this GE
assessment plan is currently undergoing revisions to align with the new SLOs. The assessment
methods in engineering courses for each of the GE critical thinking learning outcomes are listed
in Table 4.

I11. Impact of Policy

The main objective of this policy is to lower the total units to degree so that students will
complete their degrees in shorter times. In addition, this will improve graduation rates and
decrease education costs to both students and the State. This policy will help CPP achieve the
2025 Graduation Initiative goals set by the Chancellor.

This policy will affect the enrollments of courses in general education A3 critical thinking
Subarea: ENG 2105, Written Reasoning, and PHL 2020, Critical Thinking. Only first-time
freshmen are required to take Subarea A3 on campus, since transfer students are required to
fulfill this general education requirement before arriving on campus. Over the past 3 years





(2013-2016), 24% of first-time freshmen have been engineering majors and approximately 55%
of first-time freshman enrolled in ENG 105 to satisfy Subarea A3. Table 3 shows the estimated
break-down of A3 FTESs for engineering majors and non-engineering majors for the past three
academic years. Here, it is assumed the same break-down applies to the general undergraduate
population, i.e. 55% enroll in ENG 105 and 45% enroll in PHL 202 to satisfy Subarea A3.

Table 3. FTES break-down over the past three years for the courses in subarea A3°'°
2013-2014 2014-2015 2015-2016
EGR | Non- Total | EGR | Non- | Total EGR Non- Total
EGR EGR EGR
ENG 105 124 374 497 120 342 462 126 384 510
PHL 202 101 301 402 98 313 412 103 303 406
Total 225 674 899 218 655 874 229 687 916

Based on the 2015-2016 data, the total number of students enrolled in Subarea A3 courses will
decrease by 24%, but the number of FTESs will decrease by only 16% after the transition from
quarters to semesters. As part of the semester conversion, traditional 4 quarter unit GE courses
will be converted to 3 semester unit courses (equivalent of 4.5 quarter units). This entails an
increase of 12.5% for converted GE courses and associated FTESs. Since both the Philosophy
Department and the English and Foreign and Language Department offer a large amount of the
GE courses to serve the campus community, the decrease of A3 FTESs will not negatively
impact the total number of FTESs for both departments as the campus converts to the semester
system. In particular, the Philosophy Department offers the majority of the GE courses in
Subarea C2 (Philosophy and Civilization), and the English and Foreign Languages Department
offers all the courses in Subarea A2 (Written Communication). Also, the undergraduate
enrollment has been steadily increasing by approximately 800 per year over the last six years. If
this growth continues, the estimated undergraduate population at the start of the 2018-2019
academic year will be approximately 25,300. This is a 14% increase over the 2015-2016
undergraduate population. It would be expected that as the population grows, the amount of
FTESs in each department will increase proportionally. Figure 1 shows the projected FTESs for
departments over the past 3 years, as well as the projected FTES distribution for the 2018-2019
academic year.

° Data obtained from Bronco Interactive Dashboards (BID) and Data Warehouse
10 https://www.cpp.edu/~irar/just-the-facts/headcount-and-ftes.shtml






Figure 1. The department distribution of FTESs for the past three years and projected in the
semester system
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IV.Individual Program: Evaluation of Student Learning Outcomes of General Education
Subarea A3 and Major Courses

B.S. in Electronics Systems Engineering Technology

The B.S. in Electronics Systems Engineering Technology program covers the engineering design
process throughout the curriculum. In particular, major courses in which students learn and
practice the engineering design process include two key systems oriented sequences: Electronics
Systems: Electronics Circuits 1 ETE2041/L, Electronic Communications Systems and Circuits
ETE3351/L and Data Communications and Networking ETE4421/L: Digital Systems: C/C++
Programming ETE1151/L, Digital Circuits ETE 2301/L, Microprocessor Applications
ETE3441/L. In these systems sequences courses, students use the engineering design process to
solve open-ended complex problems and ultimately implement these in a research project work
in the upper division course and their capstone project. Table 4 maps the GE subarea A3 learning
outcomes to the appropriate student learning outcomes of these courses.

la. Write effectively for audiences

Students are required to prepare project reports and lab reports throughout the ESET Engineering
Curricula including the previously indicated Electronics and Digital Systems courses. In these
courses students perform experiments are associated with analog and digital systems. Students
are required to write lab reports that evaluate collected data, compare them with theoretical
calculations from the associated lecture and laboratory coursework and develop conclusions
based upon these experiences. In the later courses in the sequences all students go through a
research project development process including a review and revision process. in which the
instructor provides meaningful feedback on the written style and format of these reports along





with oral presentations. In addition, the instructor provides critiques on the soundness of the
student’s argument and developed conclusions throughout the sequence.

lc. Find, evaluate, use and share information effectively and ethically

In the two sequences students are required to acquire and evaluate data obtained by both known
sources and from weekly performed experiments as students gather information on their research
projects. This initial research is necessary to provide students with context and the motivation for
the project. Related issues to address economic, implementation and social issues with the
proposed project are also required to be addressed in the research project report.

1d. Construct arguments based on sound evidence and reasoning to support an opinion or
conclusion

As part of the two sequences, students are required to formulate conclusions based upon
scientific reasoning and collected data. In addition in the later upper division courses student
must submit a research project, include an evaluation of it in terms of their possible applications,
cost effectiveness, and on time production/completion, and again defend it in oral presentations
as to the feasibility of their proposed research project which are essential activities that promote
critical thinking.

4b. Demonstrate activities, techniques or behaviors that promote intellectual or cultural growth
As part of their research projects students must integrate knowledge to solve a meaningful
technologically challenging problem with consideration of human welfare concerns particularly
in the areas of safe practices and automation. This learning objective offers students the ability to
understand how good engineering design must consider complexities beyond the strictly
technical ones in way that allows students to gain a deeper gasp of the impact their work and
products have on society.

Meaningful Writing Component
Throughout the B.S. in Electronics Systems Engineering Technology program students are

required to submit lab reports and project reports. Students are provided with timely feedback on
these reports with critics on the soundness of their drawn conclusion and the writing style.





Table 4. Mapping of general education outcomes to the student learning outcomes and
assessment methods of major courses in the B.S. in Electronics Systems Engineering Technology

program:

Note: Electronics Systems Sequence: ETE 2041/L-ETE3351/L-ETE4421/L

Digital Systems Sequence: ETE 1151/L-ETE2301/L-ETE3441/L

General Course Appropriate Student Learning Outcomes | Assessment
Education Method
Outcomes
(CPP GE)

la. Write Electronics Prepare technical reports. Lab Report
Effectively and  Digital
Systems
Sequences
Report project development status by means | Research
of oral and written progress and final Project
presentation.
Produce final written project report and give | Report
oral presentation.
Ic. Find, Electronics Effectively research Engineering Literature | Homework,
evaluate, use and  Digital | associated with FElectronics and Digital | Problem
and share Systems problems. Solving and
information Sequences Test
effectively and Identify a problem requiring a technological | Research
ethically solution; describe the problem and its Project
background objectively and technically.
Research associated project aspects Report
including implementation, economic, and
human/social issues.
Electronics Interpret data from performed experiments. | Lab Report
and  Digital
Systems
Sequences
1d. Construct | Electronics Design, collect and evaluate data from Lab and or
arguments and  Digital | experiments. Project Report
based on sound | Systems
evidence and Sequences
reasoning to Develop and evaluate creative solutions as to | Research
support an their respective viabilities. Project
opinion or
conclusion Electronics Analyze data and reason scientifically to Research
and  Digital | formulate a conclusion. Project
Systems

Sequences






4b.
Demonstrate
activities,
techniques or
behaviors that
promote
intellectual or
cultural
growth

Integrate knowledge to solve a meaningful

Research

technologically challenging problem, Project
consistent with the considerations and
restraints dictated by human welfare and
advancement.
Electronics Develop and implement an experimental Research
and  Digital | design in order to evaluate a system. Project
Systems
Sequences
Identify the effects of engineering problems | Project
on the environmental, legal, energy, and Research
ethics issues. Reports  and

Presentations
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Title: Satisfaction of General Education Subarea A3 by Completion of the B.S. in Industrial
Engineering Program.

Objective: The objective of this referral is to propose that the general education subarea A3
(critical thinking) requirements are satisfied by core courses within the program under the
semester system. The precedent for adopting this policy, and the impact of its adoption on A3
departments’ full-time-equivalent students (FTESs), are also described.

Summary of Key Points:

e The Chancellor’s Office has recommended that Cal Poly Pomona (CPP) engineering
programs consider GE exemptions in order to meet program unit cap goals.

e 11 of 15 CSU campuses with accredited engineering programs (besides CPP) receive
exemptions to GE area A3: Critical Thinking.

¢ A3 GE SLOs can be achieved within the B.S. programs in Engineering.

e Adopting this policy will decrease the number of units to degree and improve graduation
rates for all categories of students.

e There will be no negative impact on FTESs for departments offering A3 courses during
the transition to semesters because of the expected growth of the university and the FTES
increase of 12.5% for GE courses changing from 4 quarter units to 4.5 equivalent quarter
units.

e Over the past 15 years and including the upcoming conversion to semesters, the CPP
Engineering programs have eliminated 9 to 12 quarter units from both required core and
support courses without any GE exemptions or waivers.

I. Background

In January 2013, the California State Board of Trustees approved amendments to Title 5,
instituting a maximum of 120 semester units for baccalaureate degrees (AA 2013 02)' with
exemptions for the degrees of Bachelor of Architecture, Bachelor of Landscape Architecture,
Bachelor of Fine Arts, and Bachelor of Music. As part of the implementation of the approved
Title 5 Section 40508, the following guidelines were provided:

“Campuses shall submit program-by-program confirmations that each
combination of degree and concentration shall be reduced from 121-129 (181-
182) to no more than 120/180 by fall 2014. Reports are due April 2013, ideally
and reductions are to be in place by no later than fall 2014

Campuses shall report to the chancellor a listing of each degree program
and concentration that requires from 121 to 129 (181-192) units, that for
demonstrated academic, licensure or accreditation reasons cannot be reduced to
120/180. The program’s unit requirement, before and after campus review, shall
be specified and the specific reasons for exceeding the maximum unit count shall
be explained.

! Implementation of Trustees Title 5 Changes to Baccalaureate Degrees AA-2013-02
http://www.calstate.edu/acadaff/codedmemos/AA-2013-02.pdf






Campuses with program requiring from 121 to 129 units (181 to 192) and
unable to reduce counts to the maximum number of units shall submit requests for
the chancellor’s exception to each program’s the established unit maximum.

Programs that have not been reduced to 120/180 units and have not been
granted the chancellor’s exception allowing higher unit counts shall be subject to
chancellor’s action to reduce unit requirements..."”

At that time, the programs unable to meet the 120/180 unit cap applied for exemption by
submitting “Request for Exception to Baccalaureate Unit Limits” forms before the deadline of
January 2014. CPP was granted an extension due to its engagement in semester conversion. In
December 2014, the Office of the Chancellor either approved or deferred the exception requests.
The majority of the exception requests were granted, and the highest number of units in any
program in the CSU system became the 196 quarter units (131 semester units) of the B.S. in
Mechanical Engineering program at Cal Poly San Luis Obispo.

In the spring of 2016, the CPP engineering programs prepared and submitted the “Request for
Exception to Baccalaureate Unit Limits” forms to the Chancellor’s Office (Appendix A). Upon
review, the Assistant Vice Chancellor Christine Mallon provided the following feedback and
recommendations®:

“We appreciate the reduction in units that occurred as faculty took on the double
duty of converting the engineering curricula from quarter to semester formats and
reducing degree requirements. Most certainly, we understand the high quality of Cal
Poly Pomona engineering programs, and we appreciate that your graduates are very
competitive in the job market.

With the 12 Cal Poly Pomona engineering exception requests, we will want to see Cal
Poly Pomona allow double counting of major and GE requirements. ABET allows
student learning outcomes to be integrated throughout the curriculum, the agency does
not require a specific course for specific outcomes. Further, other campus programs
were able to reduce their engineering program requirements, some to 120 units, by using
efficient curriculum-design strategies like double counting degree requirements.

Since 1994 (when we started keeping track) there have been no Cal Poly Pomona
“Golden Four” (basic subjects) GE exceptions granted for engineering programs. The
current list of exceptions is enclosed. In all cases in which the Chancellor grants GE
exceptions, students in the programs are required to satisfy the salient GE learning
outcomes through the major courses: In other words, GE and major courses are double
counted. “Exception” merely means that community college transfer students applying
to the CSU campus do not have to complete the specified Golden Four course as an
admission requirement. The learning will take place through major courses, after
admission.”

The Chancellor’s Office has confirmed that many engineering programs across the CSU have
received general education exceptions. In particular, Assistant Vice Chancellor Christine Mallon

2 Email communications from Assistant Vice Chancellor Christine Mallon to Interim Associate Vice President for
Academic Quality and Assessment Daniel Lewis





suggests that CPP consider a “Golden Four” GE exception. Of the 16 campuses in the CSU
system that have accredited engineering programs, 11 campuses have been granted exemption
for the GE critical thinking requirement (see Table 1). In these cases, the critical thinking
requirement is satisfied by the major core courses in the respective programs.

Table 1:3 List of CSU campuses with and without a critical thinking exception for transfer
students

Campuses where critical thinking requirement is Campuses without critical thinking
satisfied through major courses requirement exception for transfer students
Chico Maritime Academy
Fresno East Bay
Fullerton Sacramento
Humboldt San Diego
Long Beach
Los Angeles
Northridge
San Bernardino
San Francisco
San Jose
San Luis Obispo

II. Justification and Rationale

In an effort to reduce the time to degree in accordance with executive orders of the CSU Board
of Trustees, the CPP engineering programs have eliminated 9 to 12 quarter units over the past 15
years. The Chancellor’s Office has suggested that further reductions could be made if the GE
critical thinking requirement were satisfied by major core courses within CPP engineering
programs. It is important to note that the engineering programs do not provide the same formal
instruction on the theory of critical thinking as current CPP A3 courses do. However, as
demonstrated across the CSU system, engineering programs provide an applied, problem-solving
approach to developing the necessary critical-thinking skills and reasoning techniques to satisfy
the critical thinking general education requirement for CSU graduates. In addition, throughout
the engineering curricula, students learn, discuss, and evaluate the role of engineering in society
and nature (as explained below). The “learn-by-doing” pedagogy of CPP allows students to
directly apply their critical thinking skills to real-world problems, ultimately leading to students
gaining a better understanding of their individual roles and responsibilities in society.

The policy that governs general education (GE) and subarea A3: critical thinking for the CSU
system and CPP is EO 1100 (Appendix B) and academic senate report AS-2464-145/GE
(Appendix C), respectively. Executive order 1100 states (same as AS-2464-145/GE):

* http://www.calstate.edu/sas/casper/upper-div/high-unit-majors-with-authorized-exceptions-to-admission-and-
ge-breadth-requirements.shtml “These general education course(s) indicated as exceptions in the
chart are integrate primarily in the upper division curriculum.”






“In critical thinking (subarea A3) courses, students will understand logic and its
relation to language, elementary inductive and deductive processes, including an
understanding of the formal and informal fallacies of language and thoughts; and
the ability to distinguish matters of fact from issues of judgement or opinion. In
A3 courses, students will develop the ability to analyze, criticize and advocate
ideas, to reason inductively and deductively, and to reach well-support factual or
Jjudgmental conclusion™

As outlined in both the EO 1100 and the CPP general education program, GE student learning
outcomes (GE SLO) (Appendix D GE-004-145) are constructed to fit within the framework of
the Liberal Education and American Promise (LEAP) campaign, which is an initiative put forth
by the Association of American Colleges and Universities (AAC&U). The AAC&U defines
critical thinking as “a habit of mind characterized by the comprehensive exploration of issues,
ideas, artifacts, and events before accepting or formulating an opinion or conclusion.”” The
AAC&U has broken down the critical thinking process into the following rubric:

I.  Explanation of issues
II.  Evidences
III.  Influence of context and assumption, student’s position (perspective,
thesis/hypothesis)
IV.  Student’s position/Thesis
V.  Conclusion and related outcomes (implications and consequences).

A similar analysis and rubric was developed by an ad-hoc committee assembled by the previous
Associate Provost (Appendix E).

The engineering design process, which is a series of steps that guides students/engineers in the
solution of complex problems, parallels the AAC&U process.” The design process is an iterative
methodology where improvements are made along the way as the students learn from failure.
Students are encouraged to follow the steps of the design process to strengthen their
understanding of open-ended design, and it emphasizes creativity and practicality. The
Engineering Design Process Portfolio Scoring Rubric (EDPPSR) (Appendix F) is one of the best
examples and most complete rubric that evaluates the design process™’ and is outlined into the
following activities®:

I.  Presenting and Justifying a Problem and Solution Requirements
II.  Generating and Defending an Original Solution
III.  Constructing and Testing a Prototype
IV.  Evaluation, Reflection, and Recommendations

* https://www.aacu.org/value/rubrics/critical-thinking

> http://utkstair.org/clausius/docs/abet_mse 2017/pdf/ABET StudentOutcomeRubrics UTKMSE 2015 0714.pdf
® https://cdn-
00.cteonline.org/resources/documents/a5/a5c86d69/a5c86d69992f84fc6cdc0c9a75211e05fbf4694e/RUBRICFLO
WCHARTrevised.pdf

7 http://teams.mspnet.org/media/data/TEAMSFinal020316.pdf?media_000000008448.pdf

® http://iportalpilot.weebly.com/uploads/5/4/2/5/5425277/engineering_design_process portfolio_rubric.pdf






V.  Documenting and Presenting the Project

Through the engineering design process, the learning objectives required to satisfy the CPP
student learning outcomes for subarea A3 can be achieved through the major courses in an
engineering program. As shown in Table 2, the CPP GE SLOs and AAC&U’s critical thinking
rubrics map well with the engineering design process.

Table 2. Mapping of the engineering design process to the critical thinking rubric and CPP
general education outcomes.

General Education Outcomes Critical Thinking Engineering Design Process
(CPP GE SLO) (AAC&U) (EDPPSR)

1c. Find, evaluate, use and

share information effectively Explanation of issues Presenting and Justifying a

Problem and Solution

and ethically ¢

Requirements
4b. Demonstrate activities, Evidence Generating and Defending an
techniques or behaviors that Original Solution
promote intellectual or cultural Constructing and Testing a
growth Influence of Context and Prototype

Assumption

1d. Construct arguments based
on sound evidence and Evaluation, Reflection, and
reasoning to support an opinion | Student’s position/Thesis | Recommendations

or conclusion

la. Write effectively for Conclusion & Related Documenting and Presenting the
audiences Outcome Project

Assessment of General Education Student Learning QOutcomes

GE SLOs will be assessed by the General Education Assessment Committee as outlined by the
General Education Assessment Plan (Appendix G). It is important to note that this GE
assessment plan is currently undergoing revisions to align with the new SLOs. The assessment
methods in engineering courses for each of the GE critical thinking learning outcomes are listed
in Table 5.

I11. Impact of Policy

The main objective of this policy is to lower the total units to degree so that students will
complete their degrees in shorter times. In addition, this will improve graduation rates and
decrease education costs to both students and the State. This policy will help CPP achieve the
2025 Graduation Initiative goals set by the Chancellor.

This policy will affect the enrollments of courses in general education A3 critical thinking
Subarea: ENG 2105, Written Reasoning, and PHL 2020, Critical Thinking. Only first-time
freshmen are required to take Subarea A3 on campus, since transfer students are required to
fulfill this general education requirement before arriving on campus. Over the past 3 years





(2013-2016), 24% of first-time freshmen have been engineering majors and approximately 55%
of first-time freshman enrolled in ENG 105 to satisfy Subarea A3. Table 3 shows the estimated
break-down of A3 FTESs for engineering majors and non-engineering majors for the past three
academic years. Here, it is assumed the same break-down applies to the general undergraduate
population, i.e. 55% enroll in ENG 105 and 45% enroll in PHL 202 to satisfy subarea A3.

Table 3. FTES break-down over the past three years for the courses in subarea A3°'°
2013-2014 2014-2015 2015-2016
EGR | Non- Total | EGR | Non- | Total EGR Non- Total
EGR EGR EGR
ENG 105 124 374 497 120 342 462 126 384 510
PHL 202 101 301 402 98 313 412 103 303 406
Total 225 674 899 218 655 874 229 687 916

Based on the 2015-2016 data, the total number of students enrolled in Subarea A3 courses will
decrease by 24%, but the number of FTESs will decrease by only 16% after the transition from
quarters to semesters. As part of the semester conversion, traditional 4 quarter unit GE courses
will be converted to 3 semester unit courses (equivalent of 4.5 quarter units). This entails an
increase of 12.5% for converted GE courses and associated FTESs. Since both the Philosophy
Department and the English and Foreign and Language Department offer a large amount of the
GE courses to serve the campus community, the decrease of A3 FTESs will not negatively
impact the total number of FTESs for both departments as the campus converts to the semester
system. In particular, the Philosophy Department offers the majority of the GE courses in
Subarea C2 (Philosophy and Civilization), and the English and Foreign Languages Department
offers all the courses in Subarea A2 (Written Communication). Also, the undergraduate
enrollment has been steadily increasing by approximately 800 per year over the last six years. If
this growth continues, the estimated undergraduate population at the start of the 2018-2019
academic year will be approximately 25,300. This is a 14% increase over the 2015-2016
undergraduate population. It would be expected that as the population grows, the amount of
FTESs in each department will increase proportionally. Figure 1 shows the projected FTESs for
departments over the past 3 years, as well as the projected FTES distribution for the 2018-2019
academic year.

° Data obtained from Bronco Interactive Dashboards (BID) and Data Warehouse
10 https://www.cpp.edu/~irar/just-the-facts/headcount-and-ftes.shtml






Figure 1. The department distribution of FTESs for the past three years and projected in the
semester system
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*  Based upon the same undergraduate population as the 2015-2016 academic year.
** Based upon the projected undergraduate population of 25,300 in the 2018-2019 academic
year.

IV.Individual Program: Evaluation of Student Learning Outcomes of General Education
Subarea A3 and Major Courses

B.S. in Industrial Engineering

The B.S. in Industrial Engineering program covers the engineering design process throughout the
curriculum. In particular, major courses in which students learn and practice the engineering
design process include: IME2241/L, IME3140, IME3261, IME3311, 1E4290/L, IME4150/L,
MFE4501/L, and IE4360/L. In these courses, students use the engineering design process to
solve open-ended complex problems and design projects. Table 4 maps the GE subarea A3
learning outcomes to the appropriate student learning outcomes of these courses.

la. Write effectively for audiences

Students are required to prepare project reports and lab reports throughout the Industrial
Engineering Curricula. In IME3140 Probability and Statistics for Engineers, students gather data
associated with real world processes and systems and then summarize the numeric data in the
form of reports and presentations. Students are required to write project reports that evaluate
collected data and develop a conclusion. In IME3311 Facilities Planning and Material Handling,
students present and sell facilities plans and designs to management and operating personnel in
the form of a report and presentation. In addition, the instructor provides critiques on the
soundness of the student’s argument and drawn conclusion. In IE4290/L Discrete Systems
Simulation, students model and design a manufacturing or a service facility, analyze and
improve its performance, present, and, report the findings. Further, students perform analysis of
statistical output and present as a written report. In IE4360/L. Operations Planning and Control,
students develop the ability to present findings in both oral and written forms in a competitive





and professional atmosphere. The writing is assessed weekly and feedback is provided to
improve effectiveness.

lc. Find, evaluate, use and share information effectively and ethically

Students are required to find and evaluate data obtained by both known sources and from
performed experiments. As part of IME2241/L Industrial and Manufacturing Engineering
Fundamentals, students effectively research the Industrial and Manufacturing Engineering
Literature in the Cal Poly Pomona Library and the internet. This initial research is necessary to
provide students with context and the motivation for pursuing the industrial engineering
profession. Furthermore, students learn how to gather data on human performance, use it to
design jobs that is ethically acceptable by both labor and management. In IME3140 Probability
and Statistics for Engineers, students summarize numeric data for reports and presentations by
computing descriptive statistics (e.g., mean, variance) and by creating tables and graphs. This
includes the ability to compute either by using a calculator or software package (e.g., Excel,
Minitab). Students also gather actual real-world data, ensure the data is reliable and ethically
interpret the results. In IME3261 Supply Chain Planning and Control, students develop ability to
apply techniques for planning and controlling production activities. They compare and contrast
various production planning and control methods currently in use by industrial companies and
businesses in USA and abroad. In IME3311 Facilities Planning and Material Handling, students
learn to develop facility layouts using qualitative and quantitative analysis techniques. In
[E4290/L Discrete Systems Simulation, students analyze simulation output statistically and make
effective presentations. In IME4150/L Statistical Quality Control, students learn to analyze and
solve statistical quality control problems and design process control plans. In IE4360/L
Operations Planning and Control, a capstone design course, students integrate various
engineering concepts in the planning and designing of manufacturing and service activities and
share with classmates their chosen design alternative.

1d. Construct arguments based on sound evidence and reasoning to support an opinion or
conclusion

As part of IME3140 Probability and Statistics for Engineers, students are required to setup
hypothesis and prove or disprove them based on analyzing reliable and valid data collected for
the purpose. In addition, the students collect evidence, develop proper arguments and interpret
results to support a claim or opinion. These are essential activities that promote critical thinking.
In IE4290/L Discrete Systems Simulation, students develop valid alternatives, develop models,
and analyze statistical output to support a conclusion. In IE4360/L Operations Planning and
Control, student teams use engineering concepts in the planning and designing of manufacturing
and service activities to design better operations and in a simulated competition environment
present and support their concluding reasoning on why their method trumps others.

4b. Demonstrate activities, techniques or behaviors that promote intellectual or cultural growth

In IME2241/L Industrial and Manufacturing Engineering Fundamentals, students study a current
process or work method, analyze it, and suggest methods improvements. This learning objective
offers students the ability to understanding complex problems beyond engineering in way that
allows students to gain a deeper gasp of the impact that they have on society. In IE 2250/L
students learn and experiment in how ethnicity, gender, and race impacts design. In IME3140
Probability and Statistics for Engineers, students develop understanding of the importance of





statistics in solving business problems. They develop the ability to summarize numeric data for
reports and presentations by computing descriptive statistics. In IME3261 Supply Chain
Planning and Control, students develop production planning and control methods. In
MFE4501/L Introduction to Computer Integrated Manufacturing, students learn the basic
principles underlying manufacturing automation and control technologies and automated
manufacturing systems.

Meaningful Writing Component

Throughout the B.S. in Industrial Engineering Program, students are required to submit lab
reports and project reports and make in class presentations to the faculty and their cohorts.
Students are provided with timely feedback on these reports with critics on the soundness of their
drawn conclusion and the writing style.





Table 4. Mapping of general education outcomes to the student learning outcomes and

assessment methods of major courses in the B.S. in Industrial Engineering program

General
Education

Outcomes
(CPP GE)

Course

Appropriate Student Learning Outcomes

Assessment
Method

la. Write
Effectively

IME3140

3. Ability to summarize numeric data for
reports and presentations by computing
descriptive statistics (e.g., mean, variance) and
by creating tables and graphs. This includes
the ability to compute either by using a
calculator or software package (e.g., Excel,
Minitab).

Project Report

IME3311

4. Appreciate the need to present and sell
facilities plans and designs to management and
operating personnel.

Project Report

Presentation

[E4290/L

3. Preparing for modeling: data collection,
creating a Logical Model to match the goal of
study
5. Analysis of statistical output and writing
report

Project Report

Presentation

IE4360/L

3. Ability to present findings in both oral and
written in a competitive professional
atmosphere

Project Report

Presentation

Ic. Find,
evaluate, use
and share
information
effectively and
ethically

IME2241/L

2. Learn to study and improve work methods.
3. Ability to measure work.

4. Ability to rate worker performance and
application of allowances.

5. Ability to develop time standards.

Class Report
Lab Report
Lab Report

Class report

IME3140

3. Ability to summarize numeric data for
reports and presentations by computing
descriptive statistics (e.g., mean, variance) and
by creating tables and graphs. This includes
the ability to compute either by using a
calculator or software package (e.g., Excel,
Minitab).

6. Ability to gather data for regression
analysis, perform calculations, and correctly
interpret results

Homework

Homework

IME3261

3. Students will be able to apply techniques for
planning and controlling production activities.

4. Student will learn about production planning
and control methods currently in use by
industrial companies.

Class Report

Project Report






General Course Appropriate Student Learning Outcomes Assessment
Education Method
Outcomes
(CPP GE)

IME3311 3. Be able to apply a variety of analysis Class Report
techniques, both qualitative and quantitative, in
order to solve facilities planning layout and Project Report
design problems.
[E4290/L 5. Analysis of statistical output and writing Project Report
report
Presentation
IME4150/L. | 3. Know how to analyze and solve statistical Lab Report
quality control problems and design process
control plans.
[E4360/L 2. Ability to use engineering concepts in the Project Report
planning and designing of manufacturing and
service activities. Presentation
1d. Construct | IE4290/L 5. Analysis of statistical output and writing Project Report
arguments report
based on sound Presentation
evidence and IME3140 4. Ability to solve problems by properly Project Report
reasoning to choosing, constructing, and interpreting single-
support an sample and two-sample hypothesis tests and
opinion or confidence intervals.
conclusion
6. Ability to gather data for regression
analysis, perform calculations, and correctly Presentation
interpret results.
[E4360/L 2. Ability to use engineering concepts in the Project Report
planning and designing of manufacturing and
service activities. Presentation
3. Ability to present findings in both oral and
written form in a competitive and professional
atmosphere.
4. Ability to apply knowledge of Industrial
Engineering at a capstone course.
4b. IME2241/L. | 2. Learn to study and improve work methods. | Lab Report
Demonstrate Project Report
activities, IME3140 1. Understand the importance of statistics in Class Report
techniques or solving business problems and understanding
behaviors that data related to contemporary issues
promote
intellectual or 3. Ability to summarize numeric data for Class Report
cultural growth reports and presentations by computing

descriptive statistics (e.g., mean, variance) and
by creating tables and graphs. This includes






General Course Appropriate Student Learning Outcomes Assessment
Education Method
Outcomes
(CPP GE)

the ability to compute either by using a
calculator or software package (e.g., Excel,
Minitab).
IME3261 4. Student will learn about production Project Report
planning and control methods currently in use
by industrial companies.
MFE4501/L | 1. Understand the basic principles underlying | Lab Report

manufacturing automation and control
technologies and automated manufacturing
systems.
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Title: Satisfaction of General Education Subarea A3 by Completion of the B.S. in Mechanical
Engineering Program.

Objective: The objective of this referral is to propose that the general education subarea A3
(critical thinking) requirements are satisfied by core courses within the program under the
semester system. The precedent for adopting this policy, and the impact of its adoption on A3
departments’ full-time-equivalent students (FTESs), are also described.

Summary of Key Points:

The Chancellor’s Office has recommended that Cal Poly Pomona (CPP) engineering
programs consider GE exemptions in order to meet program unit cap goals.

11 of 15 CSU campuses with accredited engineering programs (besides CPP) receive
exemptions to GE area A3: Critical Thinking.

A3 GE SLOs can be achieved within the B.S. programs in Engineering.

Adopting this policy will decrease the number of units to degree and improve graduation
rates for all categories of students.

There will be no negative impact on FTESs for departments offering A3 courses during
the transition to semesters because of the expected growth of the university and the FTES
increase of 12.5% for GE courses changing from 4 quarter units to 4.5 equivalent quarter
units.

Over the past 15 years and including the upcoming conversion to semesters, the CPP
Engineering programs have eliminated 9 to 12 quarter units from both required core and
support courses without any GE exemptions or waivers.

I. Background

In January 2013, the California State Board of Trustees approved amendments to Title 5,
instituting a maximum of 120 semester units for baccalaureate degrees (AA 2013 02)' with
exemptions for the degrees of Bachelor of Architecture, Bachelor of Landscape Architecture,
Bachelor of Fine Arts, and Bachelor of Music. As part of the implementation of the approved
Title 5 Section 40508, the following guidelines were provided:

“Campuses shall submit program-by-program confirmations that each
combination of degree and concentration shall be reduced from 121-129 (181-
182) to no more than 120/180 by fall 2014. Reports are due April 2013, ideally
and reductions are to be in place by no later than fall 2014

Campuses shall report to the chancellor a listing of each degree program
and concentration that requires from 121 to 129 (181-192) units, that for
demonstrated academic, licensure or accreditation reasons cannot be reduced to
120/180. The program’s unit requirement, before and after campus review, shall
be specified and the specific reasons for exceeding the maximum unit count shall
be explained.

! Implementation of Trustees Title 5 Changes to Baccalaureate Degrees AA-2013-02
http://www.calstate.edu/acadaff/codedmemos/AA-2013-02.pdf






Campuses with program requiring from 121 to 129 units (181 to 192) and
unable to reduce counts to the maximum number of units shall submit requests for
the chancellor’s exception to each program’s the established unit maximum.

Programs that have not been reduced to 120/180 units and have not been
granted the chancellor’s exception allowing higher unit counts shall be subject to
chancellor’s action to reduce unit requirements..."”

At that time, the programs unable to meet the 120/180 unit cap applied for exemption by
submitting “Request for Exception to Baccalaureate Unit Limits” forms before the deadline of
January 2014. CPP was granted an extension due to its engagement in semester conversion. In
December 2014, the Office of the Chancellor either approved or deferred the exception requests.
The majority of the exception requests were granted, and the highest number of units in any
program in the CSU system became the 196 quarter units (131 semester units) of the B.S. in
Mechanical Engineering program at Cal Poly San Luis Obispo.

In the spring of 2016, the CPP engineering programs prepared and submitted the “Request for
Exception to Baccalaureate Unit Limits” forms to the Chancellor’s Office (Appendix A). Upon
review, the Assistant Vice Chancellor Christine Mallon provided the following feedback and
recommendations®:

“We appreciate the reduction in units that occurred as faculty took on the double
duty of converting the engineering curricula from quarter to semester formats and
reducing degree requirements. Most certainly, we understand the high quality of Cal
Poly Pomona engineering programs, and we appreciate that your graduates are very
competitive in the job market.

With the 12 Cal Poly Pomona engineering exception requests, we will want to see Cal
Poly Pomona allow double counting of major and GE requirements. ABET allows
student learning outcomes to be integrated throughout the curriculum, the agency does
not require a specific course for specific outcomes. Further, other campus programs
were able to reduce their engineering program requirements, some to 120 units, by using
efficient curriculum-design strategies like double counting degree requirements.

Since 1994 (when we started keeping track) there have been no Cal Poly Pomona
“Golden Four” (basic subjects) GE exceptions granted for engineering programs. The
current list of exceptions is enclosed. In all cases in which the Chancellor grants GE
exceptions, students in the programs are required to satisfy the salient GE learning
outcomes through the major courses: In other words, GE and major courses are double
counted. “Exception” merely means that community college transfer students applying
to the CSU campus do not have to complete the specified Golden Four course as an
admission requirement. The learning will take place through major courses, after
admission.”

The Chancellor’s Office has confirmed that many engineering programs across the CSU have
received general education exceptions. In particular, Assistant Vice Chancellor Christine Mallon

2 Email communications from Assistant Vice Chancellor Christine Mallon to Interim Associate Vice President for
Academic Quality and Assessment Daniel Lewis





suggests that CPP consider a “Golden Four” GE exception. Of the 16 campuses in the CSU
system that have accredited engineering programs, 11 campuses have been granted exemption
for the GE critical thinking requirement (see Table 1). In these cases, the critical thinking
requirement is satisfied by the major core courses in the respective programs.

Table 1:3 List of CSU campuses with and without a critical thinking exception for transfer
students

Campuses where critical thinking requirement is Campuses without critical thinking
satisfied through major courses requirement exception for transfer students
Chico Maritime Academy
Fresno East Bay
Fullerton Sacramento
Humboldt San Diego
Long Beach
Los Angeles
Northridge
San Bernardino
San Francisco
San Jose
San Luis Obispo

II. Justification and Rationale

In an effort to reduce the time to degree in accordance with executive orders of the CSU Board
of Trustees, the CPP engineering programs have eliminated 9 to 12 quarter units over the past 15
years. The Chancellor’s Office has suggested that further reductions could be made if the GE
critical thinking requirement were satisfied by major core courses within CPP engineering
programs. It is important to note that the engineering programs do not provide the same formal
instruction on the theory of critical thinking as current CPP A3 courses do. However, as
demonstrated across the CSU system, engineering programs provide an applied, problem-solving
approach to developing the necessary critical-thinking skills and reasoning techniques to satisfy
the critical thinking general education requirement for CSU graduates. In addition, throughout
the engineering curricula, students learn, discuss, and evaluate the role of engineering in society
and nature (as explained below). The “learn-by-doing” pedagogy of CPP allows students to
directly apply their critical thinking skills to real-world problems, ultimately leading to students
gaining a better understanding of their individual roles and responsibilities in society.

The policy that governs general education (GE) and subarea A3: critical thinking for the CSU
system and CPP is EO 1100 (Appendix B) and academic senate report AS-2464-145/GE
(Appendix C), respectively. Executive order 1100 states (same as AS-2464-145/GE):

* http://www.calstate.edu/sas/casper/upper-div/high-unit-majors-with-authorized-exceptions-to-admission-and-
ge-breadth-requirements.shtml “These general education course(s) indicated as exceptions in the
chart are integrate primarily in the upper division curriculum.”






“In critical thinking (subarea A3) courses, students will understand logic and its
relation to language, elementary inductive and deductive processes, including an
understanding of the formal and informal fallacies of language and thoughts; and
the ability to distinguish matters of fact from issues of judgement or opinion. In
A3 courses, students will develop the ability to analyze, criticize and advocate
ideas; to reason inductively and deductively; and to reach well-support factual or
Jjudgmental conclusion”

As outlined in both the EO 1100 and the CPP general education program, GE student learning
outcomes (GE SLO) (Appendix D GE-004-145) are constructed to fit within the framework of
the Liberal Education and American Promise (LEAP) campaign, which is an initiative put forth
by the Association of American Colleges and Universities (AAC&U). The AAC&U defines
critical thinking as “a habit of mind characterized by the comprehensive exploration of issues,
ideas, artifacts, and events before accepting or formulating an opinion or conclusion.”” The
AAC&U has broken down the critical thinking process into the following rubric:

I.  Explanation of issues
II.  Evidences
III.  Influence of context and assumption, student’s position (perspective,
thesis/hypothesis)
IV.  Student’s position/Thesis
V.  Conclusion and related outcomes (implications and consequences).

A similar analysis and rubric was developed by an ad-hoc committee assembled by the previous
Associate Provost (Appendix E).

The engineering design process, which is a series of steps that guides students/engineers in the
solution of complex problems, parallels the AAC&U process.” The design process is an iterative
methodology where improvements are made along the way as the students learn from failure.
Students are encouraged to follow the steps of the design process to strengthen their
understanding of open-ended design, and it emphasizes creativity and practicality. The
Engineering Design Process Portfolio Scoring Rubric (EDPPSR) (Appendix F) is one of the best
examples and most complete rubric that evaluates the design process®’ and is outlined into the
following activities®:

I.  Presenting and Justifying a Problem and Solution Requirements
II.  Generating and Defending an Original Solution
III.  Constructing and Testing a Prototype
IV.  Evaluation, Reflection, and Recommendations

* https://www.aacu.org/value/rubrics/critical-thinking

> http://utkstair.org/clausius/docs/abet_mse 2017/pdf/ABET StudentOutcomeRubrics UTKMSE 2015 0714.pdf
® https://cdn-
00.cteonline.org/resources/documents/a5/a5c86d69/a5c86d69992f84fc6cdc0c9a75211e05fbf4694e/RUBRICFLO
WCHARTrevised.pdf

7 http://teams.mspnet.org/media/data/TEAMSFinal020316.pdf?media 000000008448.pdf

8 http://iportalpilot.weebly.com/uploads/5/4/2/5/5425277/engineering_design process portfolio_rubric.pdf






V.  Documenting and Presenting the Project

Through the engineering design process, the learning objectives required to satisfy the CPP
student learning outcomes for subarea A3 can be achieved through the major courses in an
engineering program. As shown in Table 2, the CPP GE SLOs and AAC&U’s critical thinking
rubrics map well with the engineering design process.

Table 2. Mapping of the engineering design process to the critical thinking rubric and CPP
general education outcomes.

General Education Outcomes Critical Thinking Engineering Design Process
(CPP GE SLO) (AAC&D) (EDPPSR)

1c. Find, evaluate, use and

share information effectively | Explanation of issues Presenting and Justifying a

and ethically Problem and Solution

Requirements

4b. Demonstrate activities, Evidence Generating and Defending an

techniques or behaviors that Original Solution

promote intellectual or cultural Constructing and Testing a

growth Influence of Context and | Prototype

1d. Construct arguments based | /ASsumption

on sound evidence and Evaluation, Reflection, and

reasoning to support an opinion Student’s position/Thesis Recommendations

or conclusion

la. Write effectively for Conclusion & Related Documenting and Presenting the
audiences Outcome Project

Assessment of General Education Student Learning Outcomes

GE SLOs will be assessed by the General Education Assessment Committee as outlined by the
General Education Assessment Plan (Appendix G). It is important to note that this GE
assessment plan is currently undergoing revisions to align with the new SLOs. The assessment
methods in engineering courses for each of the GE critical thinking learning outcomes are listed
in Table 5.

I1I. Impact of Policy

The main objective of this policy is to lower the total units to degree so that students will
complete their degrees in shorter times. In addition, this will improve graduation rates and
decrease education costs to both students and the State. This policy will help CPP achieve the
2025 Graduation Initiative goals set by the Chancellor.

This policy will affect the enrollments of courses in general education A3 critical thinking
Subarea: ENG 2105, Written Reasoning, and PHL 2020, Critical Thinking. Only first-time
freshmen are required to take Subarea A3 on campus, since transfer students are required to
fulfill this general education requirement before arriving on campus. Over the past 3 years





(2013-2016), 24% of first-time freshmen have been engineering majors and approximately 55%
of first-time freshman enrolled in ENG 105 to satisfy Subarea A3. Table 3 shows the estimated
break-down of A3 FTESs for engineering majors and non-engineering majors for the past three
academic years. Here, it is assumed the same break-down applies to the general undergraduate
population, i.e. 55% enroll in ENG 105 and 45% enroll in PHL 202 to satisfy subarea A3.

Table 3. FTES break-down over the past three years for the courses in subarea A3°'°
2013-2014 2014-2015 2015-2016
EGR | Non- Total | EGR | Non- | Total EGR Non- Total
EGR EGR EGR
ENG 105 124 374 497 120 342 462 126 384 510
PHL 202 101 301 402 98 313 412 103 303 406
Total 225 674 899 218 655 874 229 687 916

Based on the 2015-2016 data, the total number of students enrolled in Subarea A3 courses will
decrease by 24%, but the number of FTESs will decrease by only 16% after the transition from
quarters to semesters. As part of the semester conversion, traditional 4 quarter unit GE courses
will be converted to 3 semester unit courses (equivalent of 4.5 quarter units). This entails an
increase of 12.5% for converted GE courses and associated FTESs. Since both the Philosophy
Department and the English and Foreign and Language Department offer a large amount of the
GE courses to serve the campus community, the decrease of A3 FTESs will not negatively
impact the total number of FTESs for both departments as the campus converts to the semester
system. In particular, the Philosophy Department offers the majority of the GE courses in
Subarea C2 (Philosophy and Civilization), and the English and Foreign Languages Department
offers all the courses in Subarea A2 (Written Communication). Also, the undergraduate
enrollment has been steadily increasing by approximately 800 per year over the last six years. If
this growth continues, the estimated undergraduate population at the start of the 2018-2019
academic year will be approximately 25,300. This is a 14% increase over the 2015-2016
undergraduate population. It would be expected that as the population grows, the amount of
FTESs in each department will increase proportionally. Figure 1 shows the projected FTESs for
departments over the past 3 years, as well as the projected FTES distribution for the 2018-2019
academic year.

° Data obtained from Bronco Interactive Dashboards (BID) and Data Warehouse
10 https://www.cpp.edu/~irar/just-the-facts/headcount-and-ftes.shtml






Figure 1. The department distribution of FTESs for the past three years and projected in the
semester system
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*  Based upon the same undergraduate population as the 2015-2016 academic year.
** Based upon the projected undergraduate population of 25,300 in the 2018-2019 academic
year.

IV.Individual Program: Evaluation of Student Learning Outcomes of General Education
Subarea A3 and Major Courses

B.S. in Mechanical Engineering

The development and use of critical thinking skills are embedded in the Mechanical Engineering
B.S. program throughout its engineering design curriculum. In addition to engineering principles
and theories, the design courses teach students how to: 1) identify, analyze and understand issues
and their complexity; 2) explore ideas and develop conceptual models for uncertainty and
practicality analyses; 3) formulate and optimize solutions; 4) assess and prioritize solutions with
socio-economic factors and environment impacts included in final design; and 5) effectively
communicate the solution logic and outcomes to technical and non-technical communities.
Critical thinking is the foundation of ME design courses in general, and the selected courses
listed in the following table (ME 2011/L, ME 2331/L, ME 3131L, ME 3250/L, ME 3501L and
ME 4271) demonstrate the efforts of the ME curriculum to develop and expand students’ critical
thinking ability, and to meet the GE critical thinking requirements. Table 4 maps the GE subarea
A3 learning outcomes to the appropriate student learning outcomes of these courses.

la. Write effectively for audiences

Students are required to prepare lab reports and project reports throughout the Mechanical
Engineering Curricula. In ME 2011/L Engineering Measurements/Laboratory, students plan and
conduct experiments to study measurement science in general. Students are required to write lab
reports that evaluate collected data, uncertainties and develop a conclusion. In ME 3131L
Thermal-Fluids Laboratory, students continue to polish their writing by preparing technical
reports based on their findings in the thermal-fluid experiments with a detailed discussion of
results and conclusions. In ME 4271 Thermal System Design, students are required to submit a





comprehensive project report on design of a selected thermal system. The instructor provides
meaningful feedback on the written style and format of these reports. In addition, the instructor
provides critiques on the soundness of the student’s argument and drawn conclusion.

lc. Find, evaluate, use and share information effectively and ethically

Students are required to find and evaluate data obtained by both known sources and from
performed experiments in the courses listed in Table 5a. In the design courses ME 2331/L and
ME 3250/L, in particular, students are required to gather information on contemporary design,
dissect existing designs and propose new models based on numerous iterations of their analysis
and critical review. In ME 3501L, students develop the ability to design and implement an
experimental program to address open ended mechanics questions, interpret the experiment data,
and select the most optimum material for a specific engineering application.

1d. Construct arguments based on sound evidence and reasoning to support an opinion or
conclusion

In the upper division design courses, such as ME 3250/ and ME 4271, students are required to
formulate a conclusion based upon scientific experiments and/or analytical reasoning. For the
open-ended design problems assigned in class, students must evaluate the feasibility of their
proposed solutions based on their accumulated knowledge and experiences in the ME discipline
as well as the considerations of socio-economic impacts. There are essential activities involving
iterative design and reassessment review that promote critical thinking. In ME 3501L, students
must design experiments to investigate the statistical nature of material properties and to select a
particular material based on sound evidence and reasoning developed for a specific application.

4b. Demonstrate activities, techniques or behaviors that promote intellectual or cultural growth
In ME 2331/L, students practice sound engineering principles and creativity techniques on open-

ended design projects. Mechanical dissection and functional decomposition are used to allow
student to gain a better understanding of the complexity of engineering design and to explore
alternatives for better design. In ME 3250/L and ME 4271, students integrate knowledge to
solve a meaningful technologically challenging design problem in the mechanical and thermal-
fluid systems, respectively, with the considerations and restraints dictated by human welfare and
advancement. These endeavors offer students opportunities to understand issues beyond
engineering in ways that allow them to gain a deeper grasp of the impact of their decisions on
society.

Meaningful Writing Component

Throughout the B.S. in Mechanical Engineering Program, students are required to submit lab
reports and project reports. Students are provided with timely feedback on these reports with
critiques on the soundness of their drawn conclusions and the writing style.





Table 4. Mapping of general education outcomes to the student learning outcomes and
assessment methods of major courses in the B.S. in Mechanical Engineering program

General
Education Course Appropriate Learning Outcomes Assessment
Outcomes Method
(CPP GE)
la. Write ME 2011/L |5. Writing a professional report Lab reports &
Effectively project
ME 3131L | 2. Ability to write a technical report Lab reports
ME 4271 5. Ability to communicate effectively, both Project
orally and written, in a professional manner.
Ic. Find, ME 2011/L | 2. Planning the procedure for a measure-ment | Lab reports &
evaluate, use test project
and share 3. Executing a team-based engineering test
information and performing uncertainty analysis
effectively ME 2331/L | 2. Ability to develop engineering speci- Homework &
and ethically fications projects
4. Ability to develop and evaluate concept
designs
5. Ability to develop detail design models
10. Ability to work in teams, build prototypes
of the design and present
ME 3131L | 1. Ability to perform an engineering Lab reports &
experiment projects
4. Ability to reduce experimental data
ME 3250/L | 1-7. Ability to conduct design analysis, Consultation,
develop models, and design/select progress
components for machinery applications reports,
8. Ability to conduct a team design project projects, & oral
presentation
ME 3501L | 2. Ability to analyze, interpret, and extract Lab reports &
material properties from load/displacement activities
and torque/twist data
4. Ability to design and implement an
experimental program based on an open ended
question of mechanics or materials, and to
analyze and interpret the data obtained from
the experiment or select a material for a
specified application.
ME 4271 1-4. 1. Ability to use Excel Solver to solve Homework,
complex problems. project &
2. Ability to design and analyze a piping presentation

network system

3. Ability to design and analyze various heat
exchangers.

4. Ability to design and analyze a






thermal/fluid experiment.

1d. Construct | ME 2331/L | 1. Ability to practice sound engineering Homework &
arguments design principles projects
based on 5. Ability to develop detail design models
sound 6. Ability to calculate mechanical advan-tage
evidence and and power
reasoning to 10. Ability to work in teams, build prototypes
support an of the design and present
opinion or ME 3131L | 2. Ability to write a technical report Lab reports &
conclusion 4. Ability to reduce experimental data projects
ME 3250/L | 1-7. Ability to conduct design analysis, Consultation,
develop models, and design/select progress
components for machinery applications reports,
8. Ability to conduct a team design project projects, & oral
presentation
ME 3501L | 6. The ability to sensibly select the best Lab reports &
material for an engineering application by activities
ranking the performance of different candidate
materials with respect to a prioritized list of
performance criteria.
ME 4271 1-4. 1. Ability to use Excel Solver to solve Homework,
complex problems. project &
2. Ability to design and analyze a piping presentation
network system
3. Ability to design and analyze various heat
exchangers.
4. Ability to design and analyze a
thermal/fluid experiment.
4b ME 2331/L | 1. Ability to practice sound engineering Homework &
Demonstrate design principles projects
activities, 3. Ability to practice creativity techniques
techniques or 5. Ability to develop detail design models
behaviors 10. Ability to work in teams, build prototypes
that promote of the design and present
intellectual ME 3250/L | 1-7. Ability to conduct design analysis, Consultation,
or cultural develop models, and design/select progress
growth components for machinery applications reports,
8. Ability to conduct a team design project projects, & oral
presentation
ME 4271 1-4. 1. Ability to use Excel Solver to solve Homework,
complex problems. project &
2. Ability to design and analyze a piping presentation

network system

3. Ability to design and analyze various heat
exchangers.

4. Ability to design and analyze a






thermal/fluid experiment.
6. Ability to function in a multi-disciplinary
team.
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Title: Satisfaction of General Education Subarea A3 by Completion of the B.S. in
Manufacturing Engineering Program.

Objective: The objective of this referral is to propose that the general education subarea A3
(critical thinking) requirements are satisfied by core courses within the program under the
semester system. The precedent for adopting this policy, and the impact of its adoption on A3
departments’ full-time-equivalent students (FTESs), are also described.

Summary of Key Points:

e The Chancellor’s Office has recommended that Cal Poly Pomona (CPP) engineering
programs consider GE exemptions in order to meet program unit cap goals.

e 11 of 15 CSU campuses with accredited engineering programs (besides CPP) receive
exemptions to GE area A3: Critical Thinking.

¢ A3 GE SLOs can be achieved within the B.S. programs in Engineering.

e Adopting this policy will decrease the number of units to degree and improve graduation
rates for all categories of students.

e There will be no negative impact on FTESs for departments offering A3 courses during
the transition to semesters because of the expected growth of the university and the FTES
increase of 12.5% for GE courses changing from 4 quarter units to 4.5 equivalent quarter
units.

e Over the past 15 years and including the upcoming conversion to semesters, the CPP
Engineering programs have eliminated 9 to 12 quarter units from both required core and
support courses without any GE exemptions or waivers.

I. Background

In January 2013, the California State Board of Trustees approved amendments to Title 5,
instituting a maximum of 120 semester units for baccalaureate degrees (AA 2013 02)' with
exemptions for the degrees of Bachelor of Architecture, Bachelor of Landscape Architecture,
Bachelor of Fine Arts, and Bachelor of Music. As part of the implementation of the approved
Title 5 Section 40508, the following guidelines were provided:

“Campuses shall submit program-by-program confirmations that each
combination of degree and concentration shall be reduced from 121-129 (181-
182) to no more than 120/180 by fall 2014. Reports are due April 2013, ideally
and reductions are to be in place by no later than fall 2014

Campuses shall report to the chancellor a listing of each degree program
and concentration that requires from 121 to 129 (181-192) units, that for
demonstrated academic, licensure or accreditation reasons cannot be reduced to
120/180. The program’s unit requirement, before and after campus review, shall
be specified and the specific reasons for exceeding the maximum unit count shall
be explained.

! Implementation of Trustees Title 5 Changes to Baccalaureate Degrees AA-2013-02
http://www.calstate.edu/acadaff/codedmemos/AA-2013-02.pdf






Campuses with program requiring from 121 to 129 units (181 to 192) and
unable to reduce counts to the maximum number of units shall submit requests for
the chancellor’s exception to each program’s the established unit maximum.

Programs that have not been reduced to 120/180 units and have not been
granted the chancellor’s exception allowing higher unit counts shall be subject to
chancellor’s action to reduce unit requirements..."”

At that time, the programs unable to meet the 120/180 unit cap applied for exemption by
submitting “Request for Exception to Baccalaureate Unit Limits” forms before the deadline of
January 2014. CPP was granted an extension due to its engagement in semester conversion. In
December 2014, the Office of the Chancellor either approved or deferred the exception requests.
The majority of the exception requests were granted, and the highest number of units in any
program in the CSU system became the 196 quarter units (131 semester units) of the B.S. in
Mechanical Engineering program at Cal Poly San Luis Obispo.

In the spring of 2016, the CPP engineering programs prepared and submitted the “Request for
Exception to Baccalaureate Unit Limits” forms to the Chancellor’s Office (Appendix A). Upon
review, the Assistant Vice Chancellor Christine Mallon provided the following feedback and
recommendations®:

“We appreciate the reduction in units that occurred as faculty took on the double
duty of converting the engineering curricula from quarter to semester formats and
reducing degree requirements. Most certainly, we understand the high quality of Cal
Poly Pomona engineering programs, and we appreciate that your graduates are very
competitive in the job market.

With the 12 Cal Poly Pomona engineering exception requests, we will want to see Cal
Poly Pomona allow double counting of major and GE requirements. ABET allows
student learning outcomes to be integrated throughout the curriculum, the agency does
not require a specific course for specific outcomes. Further, other campus programs
were able to reduce their engineering program requirements, some to 120 units, by using
efficient curriculum-design strategies like double counting degree requirements.

Since 1994 (when we started keeping track) there have been no Cal Poly Pomona
“Golden Four” (basic subjects) GE exceptions granted for engineering programs. The
current list of exceptions is enclosed. In all cases in which the Chancellor grants GE
exceptions, students in the programs are required to satisfy the salient GE learning
outcomes through the major courses: In other words, GE and major courses are double
counted. “Exception” merely means that community college transfer students applying
to the CSU campus do not have to complete the specified Golden Four course as an
admission requirement. The learning will take place through major courses, after
admission.”

The Chancellor’s Office has confirmed that many engineering programs across the CSU have
received general education exceptions. In particular, Assistant Vice Chancellor Christine Mallon

2 Email communications from Assistant Vice Chancellor Christine Mallon to Interim Associate Vice President for
Academic Quality and Assessment Daniel Lewis





suggests that CPP consider a “Golden Four” GE exception. Of the 16 campuses in the CSU
system that have accredited engineering programs, 11 campuses have been granted exemption
for the GE critical thinking requirement (see Table 1). In these cases, the critical thinking
requirement is satisfied by the major core courses in the respective programs.

Table 1:3 List of CSU campuses with and without a critical thinking exception for transfer
students

Campuses where critical thinking requirement is Campuses without critical thinking
satisfied through major courses requirement exception for transfer students
Chico Maritime Academy
Fresno East Bay
Fullerton Sacramento
Humboldt San Diego
Long Beach
Los Angeles
Northridge
San Bernardino
San Francisco
San Jose
San Luis Obispo

II. Justification and Rationale

In an effort to reduce the time to degree in accordance with executive orders of the CSU Board
of Trustees, the CPP engineering programs have eliminated 9 to 12 quarter units over the past 15
years. The Chancellor’s Office has suggested that further reductions could be made if the GE
critical thinking requirement were satisfied by major core courses within CPP engineering
programs. It is important to note that the engineering programs do not provide the same formal
instruction on the theory of critical thinking as current CPP A3 courses do. However, as
demonstrated across the CSU system, engineering programs provide an applied, problem-solving
approach to developing the necessary critical-thinking skills and reasoning techniques to satisfy
the critical thinking general education requirement for CSU graduates. In addition, throughout
the engineering curricula, students learn, discuss, and evaluate the role of engineering in society
and nature (as explained below). The “learn-by-doing” pedagogy of CPP allows students to
directly apply their critical thinking skills to real-world problems, ultimately leading to students
gaining a better understanding of their individual roles and responsibilities in society.

The policy that governs general education (GE) and subarea A3: critical thinking for the CSU
system and CPP is EO 1100 (Appendix B) and academic senate report AS-2464-145/GE
(Appendix C), respectively. Executive order 1100 states (same as AS-2464-145/GE):

* http://www.calstate.edu/sas/casper/upper-div/high-unit-majors-with-authorized-exceptions-to-admission-and-
ge-breadth-requirements.shtml “These general education course(s) indicated as exceptions in the
chart are integrate primarily in the upper division curriculum.”






“In critical thinking (subarea A3) courses, students will understand logic and its
relation to language, elementary inductive and deductive processes, including an
understanding of the formal and informal fallacies of language and thoughts; and
the ability to distinguish matters of fact from issues of judgement or opinion. In
A3 courses, students will develop the ability to analyze, criticize and advocate
ideas, to reason inductively and deductively, and to reach well-support factual or
Jjudgmental conclusion™

As outlined in both the EO 1100 and the CPP general education program, GE student learning
outcomes (GE SLO) (Appendix D GE-004-145) are constructed to fit within the framework of
the Liberal Education and American Promise (LEAP) campaign, which is an initiative put forth
by the Association of American Colleges and Universities (AAC&U). The AAC&U defines
critical thinking as “a habit of mind characterized by the comprehensive exploration of issues,
ideas, artifacts, and events before accepting or formulating an opinion or conclusion.”” The
AAC&U has broken down the critical thinking process into the following rubric:

I.  Explanation of issues
II.  Evidences
III.  Influence of context and assumption, student’s position (perspective,
thesis/hypothesis)
IV.  Student’s position/Thesis
V.  Conclusion and related outcomes (implications and consequences).

A similar analysis and rubric was developed by an ad-hoc committee assembled by the previous
Associate Provost (Appendix E).

The engineering design process, which is a series of steps that guides students/engineers in the
solution of complex problems, parallels the AAC&U process.” The design process is an iterative
methodology where improvements are made along the way as the students learn from failure.
Students are encouraged to follow the steps of the design process to strengthen their
understanding of open-ended design, and it emphasizes creativity and practicality. The
Engineering Design Process Portfolio Scoring Rubric (EDPPSR) (Appendix F) is one of the best
examples and most complete rubric that evaluates the design process™’ and is outlined into the
following activities®:

I.  Presenting and Justifying a Problem and Solution Requirements
II.  Generating and Defending an Original Solution
III.  Constructing and Testing a Prototype
IV.  Evaluation, Reflection, and Recommendations

* https://www.aacu.org/value/rubrics/critical-thinking

> http://utkstair.org/clausius/docs/abet_mse 2017/pdf/ABET StudentOutcomeRubrics UTKMSE 2015 0714.pdf
® https://cdn-
00.cteonline.org/resources/documents/a5/a5c86d69/a5c86d69992f84fc6cdc0c9a75211e05fbf4694e/RUBRICFLO
WCHARTrevised.pdf

7 http://teams.mspnet.org/media/data/TEAMSFinal020316.pdf?media_000000008448.pdf

® http://iportalpilot.weebly.com/uploads/5/4/2/5/5425277/engineering_design_process portfolio_rubric.pdf






V.  Documenting and Presenting the Project

Through the engineering design process, the learning objectives required to satisfy the CPP
student learning outcomes for subarea A3 can be achieved through the major courses in an
engineering program. As shown in Table 2, the CPP GE SLOs and AAC&U’s critical thinking
rubrics map well with the engineering design process.

Table 2. Mapping of the engineering design process to the critical thinking rubric and CPP
general education outcomes.

General Education Outcomes Critical Thinking Engineering Design Process
(CPP GE SLO) (AAC&U) (EDPPSR)

1c. Find, evaluate, use and

share information effectively Explanation of issues Presenting and Justifying a

Problem and Solution

and ethically ¢

Requirements
4b. Demonstrate activities, Evidence Generating and Defending an
techniques or behaviors that Original Solution
promote intellectual or cultural Constructing and Testing a
growth Influence of Context and Prototype

Assumption

1d. Construct arguments based
on sound evidence and Evaluation, Reflection, and
reasoning to support an opinion | Student’s position/Thesis | Recommendations

or conclusion

la. Write effectively for Conclusion & Related Documenting and Presenting the
audiences Outcome Project

Assessment of General Education Student Learning QOutcomes

GE SLOs will be assessed by the General Education Assessment Committee as outlined by the
General Education Assessment Plan (Appendix G). It is important to note that this GE
assessment plan is currently undergoing revisions to align with the new SLOs. The assessment
methods in engineering courses for each of the GE critical thinking learning outcomes are listed
in Table 5.

I11. Impact of Policy

The main objective of this policy is to lower the total units to degree so that students will
complete their degrees in shorter times. In addition, this will improve graduation rates and
decrease education costs to both students and the State. This policy will help CPP achieve the
2025 Graduation Initiative goals set by the Chancellor.

This policy will affect the enrollments of courses in general education A3 critical thinking
Subarea: ENG 2105, Written Reasoning, and PHL 2020, Critical Thinking. Only first-time
freshmen are required to take Subarea A3 on campus, since transfer students are required to
fulfill this general education requirement before arriving on campus. Over the past 3 years





(2013-2016), 24% of first-time freshmen have been engineering majors and approximately 55%
of first-time freshman enrolled in ENG 105 to satisfy Subarea A3. Table 3 shows the estimated
break-down of A3 FTESs for engineering majors and non-engineering majors for the past three
academic years. Here, it is assumed the same break-down applies to the general undergraduate
population, i.e. 55% enroll in ENG 105 and 45% enroll in PHL 202 to satisfy subarea A3.

Table 3. FTES break-down over the past three years for the courses in subarea A3°'°
2013-2014 2014-2015 2015-2016
EGR | Non- Total | EGR | Non- | Total EGR Non- Total
EGR EGR EGR
ENG 105 124 374 497 120 342 462 126 384 510
PHL 202 101 301 402 98 313 412 103 303 406
Total 225 674 899 218 655 874 229 687 916

Based on the 2015-2016 data, the total number of students enrolled in Subarea A3 courses will
decrease by 24%, but the number of FTESs will decrease by only 16% after the transition from
quarters to semesters. As part of the semester conversion, traditional 4 quarter unit GE courses
will be converted to 3 semester unit courses (equivalent of 4.5 quarter units). This entails an
increase of 12.5% for converted GE courses and associated FTESs. Since both the Philosophy
Department and the English and Foreign and Language Department offer a large amount of the
GE courses to serve the campus community, the decrease of A3 FTESs will not negatively
impact the total number of FTESs for both departments as the campus converts to the semester
system. In particular, the Philosophy Department offers the majority of the GE courses in
Subarea C2 (Philosophy and Civilization), and the English and Foreign Languages Department
offers all the courses in Subarea A2 (Written Communication). Also, the undergraduate
enrollment has been steadily increasing by approximately 800 per year over the last six years. If
this growth continues, the estimated undergraduate population at the start of the 2018-2019
academic year will be approximately 25,300. This is a 14% increase over the 2015-2016
undergraduate population. It would be expected that as the population grows, the amount of
FTESs in each department will increase proportionally. Figure 1 shows the projected FTESs for
departments over the past 3 years, as well as the projected FTES distribution for the 2018-2019
academic year.

° Data obtained from Bronco Interactive Dashboards (BID) and Data Warehouse
10 https://www.cpp.edu/~irar/just-the-facts/headcount-and-ftes.shtml






Figure 1. The department distribution of FTESs for the past three years and projected in the
semester system
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IV.Individual Program: Evaluation of Student Learning Outcomes of General Education
Subarea A3 and Major Courses

B.S. in Manufacturing Engineering

The B.S. in Manufacturing Engineering program covers the engineering design process
throughout the curriculum. In particular, major courses in which students learn and practice the
engineering design process include: IME2241/L, IME3140, IME3261, IME3311, 1E4290/L,
IMEA4150/L, MFE4501/L, and MFE3260/L. In these courses, students use the engineering design
process to solve open-ended complex problems and design projects. Table 4 maps the GE
subarea A3 learning outcomes to the appropriate student learning outcomes of these courses.

la. Write effectively for audiences

Students are required to prepare project reports and lab reports throughout the Manufacturing
Engineering Curricula. In IME3140 Probability and Statistics for Engineers, students gather data
associated with real world processes and systems and then summarize the numeric data in the
form of reports and presentations. Students are required to write project reports that evaluate
collected data and develop a conclusion. In IME3311 Facilities Planning and Material Handling,
students present and sell facilities plans and designs to management and operating personnel in
the form of a report and presentation. In addition, the instructor provides critiques on the
soundness of the student’s argument and drawn conclusion. In IE4290/L Discrete Systems
Simulation, students model and design a manufacturing or a service facility, analyze and
improve its performance, present, and, report the findings. Further, students perform analysis of
statistical output and present as a written report. In MFE3260/L Design for Manufacturing,
students develop ability to use engineering concepts in the planning and designing of
manufacturing processes where they need to present and report their findings. The writing is
assessed every other week and feedback is provided to improve effectiveness.





Ic. Find, evaluate, use and share information effectively and ethically

Students are required to find and evaluate data obtained by both known sources and from
performed experiments. As part of IME2241/L Industrial and Manufacturing Engineering
Fundamentals, students effectively research the Industrial and Manufacturing Engineering
Literature in the Cal Poly Pomona Library and the internet. This initial research is necessary to
provide students with context and the motivation for pursuing the industrial engineering
profession. Furthermore, students learn how to gather data on human performance, use it to
design jobs that is ethically acceptable by both labor and management. In IME3140 Probability
and Statistics for Engineers, students summarize numeric data for reports and presentations by
computing descriptive statistics (e.g., mean, variance) and by creating tables and graphs. This
includes the ability to compute either by using a calculator or software package (e.g., Excel,
Minitab). Students also gather actual real-world data, ensure the data is reliable and ethically
interpret the results. In IME3261 Supply Chain Planning and Control, students develop ability to
apply techniques for planning and controlling production activities. They compare and contrast
various production planning and control methods currently in use by industrial companies and
businesses in USA and abroad. In IME3311 Facilities Planning and Material Handling, students
learn to develop facility layouts using qualitative and quantitative analysis techniques. In
[E4290/L Discrete Systems Simulation, students analyze simulation output statistically and make
effective presentations. In IME4150/L Statistical Quality Control, students learn to analyze and
solve statistical quality control problems and design process control plans. In MFE3260/L
Design for Manufacturing, students develop abilities to use engineering concepts in the planning
and designing of manufacturing processes. In addition, they apply the ability to design the
sequence of operations and to select the appropriate manufacturing equipment and tooling
required to manufacture parts and share with classmates their chosen design alternative.

1d. Construct arguments based on sound evidence and reasoning to support an opinion or
conclusion

As part of IME3140 Probability and Statistics for Engineers, students are required to setup
hypothesis and prove or disprove them based on analyzing reliable and valid data collected for
the purpose. In addition, the students collect evidence, develop proper arguments and interpret
results to support a claim or opinion. These are essential activities that promote critical thinking.
In IE4290/L Discrete Systems Simulation, students develop valid alternatives, develop models,
and analyze statistical output to support a conclusion. In MFE3260/L. Design for Manufacturing,
students develop an ability to use engineering concepts in the planning and designing of
manufacturing processes. In addition they develop an ability to design the sequence of operations
and to select the appropriate manufacturing equipment and tooling required to manufacture
machined parts.

4b. Demonstrate activities, techniques or behaviors that promote intellectual or cultural growth

In IME2241/L Industrial and Manufacturing Engineering Fundamentals, students study a current
process or work method, analyze it, and suggest methods improvements. This learning objective
offers students the ability to understanding complex problems beyond engineering in way that
allows students to gain a deeper gasp of the impact that they have on society. In IME3140
Probability and Statistics for Engineers, students develop understanding of the importance of





statistics in solving business problems. They develop the ability to summarize numeric data for
reports and presentations by computing descriptive statistics. In IME3261 Supply Chain
Planning and Control, students develop production planning and control methods. In
MFE4501/L Introduction to Computer Integrated Manufacturing, students learn the basic
principles underlying manufacturing automation and control technologies and automated
manufacturing systems.

Meaningful Writing Component

Throughout the B.S. in Manufacturing Engineering Program, students are required to submit lab
reports and project reports and make in class presentations to the faculty and their cohorts.
Students are provided with timely feedback on these reports with critics on the soundness of their
drawn conclusion and the writing style.





Table 4. Mapping of general education outcomes to the student learning outcomes and
assessment methods of major courses in the B.S. in Manufacturing Engineering program

General Course Appropriate Student Learning Outcomes Assessment
Education Method
Outcomes
(CPP GE)

la. Write IME3140 3. Ability to summarize numeric data for Project Report
Effectively reports and presentations by computing
descriptive statistics (e.g., mean, variance) and
by creating tables and graphs. This includes
the ability to compute either by using a
calculator or software package (e.g., Excel,
Minitab).
IME3311 4. Appreciate the need to present and sell Project Report
facilities plans and designs to management and
operating personnel. Presentation
IE4290/L 3. Preparing for modeling: data collection, | Project Report
creating a Logical Model to match the goal of
study Presentation
5. Analysis of statistical output and writing
report
MFE3260/L | 2. Ability to use engineering concepts in the Project Report
planning and designing of manufacturing
processes. Presentation
Ic. Find, IME2241/L 2. Learn to study and improve work methods. | Class Report
evaluate, use 3. Ability to measure work. Lab Report
and share 4. Ability to rate worker performance and | Lab Report
information application of allowances.
effectively and 5. Ability to develop time standards. Class report
ethically IME3140 3. Ability to summarize numeric data for Homework
reports and presentations by computing
descriptive statistics (e.g., mean, variance) and
by creating tables and graphs. This includes
the ability to compute either by using a
calculator or software package (e.g., Excel,
Minitab).
6. Ability to gather data for regression
analysis, perform calculations, and correctly Homework
interpret results
IME3261 3. Students will be able to apply techniques for | Class Report

planning and controlling production activities.
4. Student will learn about production planning
and control methods currently in use by
industrial companies.

Project Report






General Course Appropriate Student Learning Outcomes Assessment
Education Method
Outcomes
(CPP GE)

IME3311 3. Be able to apply a variety of analysis Class Report
techniques, both qualitative and quantitative, in
order to solve facilities planning layout and Project Report
design problems.
[E4290/L 5. Analysis of statistical output and writing Project Report
report Presentation
IME4150/L 3. Know how to analyze and solve statistical Lab Report
quality control problems and design process
control plans.
MFE3260/L | 2. Ability to use engineering concepts in the Project Report
planning and designing of manufacturing
processes. Presentation
5. Ability to design the sequence of operations
and to select the appropriate manufacturing
equipment and tooling required to manufacture
sheet metal parts.
1d. Construct | IE4290/L 5. Analysis of statistical output and writing Project Report
arguments report Presentation
fﬁ;;gqg: cslzznd IME3140 4. Ability to solve problems by properly Project Report
. choosing, constructing, and interpreting single-
reasoning to .
support an sample and .two-sample hypothesis tests and
opinion or conﬁc_le.nce intervals. ‘
. 6. Ability to gather data for regression
conclusion . .
analysis, perform calculations, and correctly
interpret results. Presentation
MFE3260/L | 2. Ability to use engineering concepts in the Project Report
planning and designing of manufacturing
processes. Presentation
3. Ability to design the sequence of operations
and to select the appropriate manufacturing
equipment and tooling required to manufacture
machined parts.
4b. IME2241/L 2. Learn to study and improve work methods. | Lab Report
Demonstrate Project Report
activities, IME3140 1. Understand the importance of statistics in Class Report
techniques or solving business problems and understanding
behaviors that data related to contemporary issues
promote 3. Ability to summarize numeric data for
intellectual or reports and presentations by computing Class Report
cultural growth descriptive statistics (e.g., mean, variance) and

by creating tables and graphs. This includes
the ability to compute either by using a






General Course Appropriate Student Learning Outcomes Assessment
Education Method
Outcomes
(CPP GE)

calculator or software package (e.g., Excel,
Minitab).
IME3261 4. Student will learn about production Project Report
planning and control methods currently in use
by industrial companies.
MFE4501/L | 1. Understand the basic principles underlying | Lab Report

manufacturing automation and control
technologies and automated manufacturing
systems.
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Title: Satisfaction of General Education Subarea A3 by Completion of B.S. in Chemical
Engineering Program.

Objective: The objective of this referral is to propose that the general education subarea A3
(critical thinking) requirements are satisfied by core courses within the program under the
semester system. The precedent for adopting this policy, and the impact of its adoption on A3
departments’ full-time-equivalent students (FTESs), are also described.

Summary of Key Points:

The Chancellor’s Office has recommended that Cal Poly Pomona (CPP) engineering
programs consider GE exemptions in order to meet program unit cap goals.

11 of 15 CSU campuses with accredited engineering programs (besides CPP) receive
exemptions to GE area A3: Critical Thinking.

A3 GE SLOs can be achieved within the B.S. programs in Engineering.

Adopting this policy will decrease the number of units to degree and improve graduation
rates for all categories of students.

There will be no negative impact on FTESs for departments offering A3 courses during
the transition to semesters because of the expected growth of the university and the FTES
increase of 12.5% for GE courses changing from 4 quarter units to 4.5 equivalent quarter
units.

Over the past 15 years and including the upcoming conversion to semesters, the CPP
Engineering programs have eliminated 9 to 12 quarter units from both required core and
support courses without any GE exemptions or waivers.

I. Background

In January 2013, the California State Board of Trustees approved amendments to Title 5,
instituting a maximum of 120 semester units for baccalaureate degrees (AA 2013 02)' with
exemptions for the degrees of Bachelor of Architecture, Bachelor of Landscape Architecture,
Bachelor of Fine Arts, and Bachelor of Music. As part of the implementation of the approved
Title 5 Section 40508, the following guidelines were provided:

“Campuses shall submit program-by-program confirmations that each
combination of degree and concentration shall be reduced from 121-129 (181-
182) to no more than 120/180 by fall 2014. Reports are due April 2013, ideally
and reductions are to be in place by no later than fall 2014

Campuses shall report to the chancellor a listing of each degree program
and concentration that requires from 121 to 129 (181-192) units, that for
demonstrated academic, licensure or accreditation reasons cannot be reduced to
120/180. The program’s unit requirement, before and after campus review, shall
be specified and the specific reasons for exceeding the maximum unit count shall
be explained.

! Implementation of Trustees Title 5 Changes to Baccalaureate Degrees AA-2013-02
http://www.calstate.edu/acadaff/codedmemos/AA-2013-02.pdf






Campuses with program requiring from 121 to 129 units (181 to 192) and
unable to reduce counts to the maximum number of units shall submit requests for
the chancellor’s exception to each program’s the established unit maximum.

Programs that have not been reduced to 120/180 units and have not been
granted the chancellor’s exception allowing higher unit counts shall be subject to
chancellor’s action to reduce unit requirements..."”

At that time, the programs unable to meet the 120/180 unit cap applied for exemption by
submitting “Request for Exception to Baccalaureate Unit Limits” forms before the deadline of
January 2014. CPP was granted an extension due to its engagement in semester conversion. In
December 2014, the Office of the Chancellor either approved or deferred the exception requests.
The majority of the exception requests were granted, and the highest number of units in any
program in the CSU system became the 196 quarter units (131 semester units) of the B.S. in
Mechanical Engineering program at Cal Poly San Luis Obispo.

In the spring of 2016, the CPP engineering programs prepared and submitted the “Request for
Exception to Baccalaureate Unit Limits” forms to the Chancellor’s Office (Appendix A). Upon
review, the Assistant Vice Chancellor Christine Mallon provided the following feedback and
recommendations®:

“We appreciate the reduction in units that occurred as faculty took on the double
duty of converting the engineering curricula from quarter to semester formats and
reducing degree requirements. Most certainly, we understand the high quality of Cal
Poly Pomona engineering programs, and we appreciate that your graduates are very
competitive in the job market.

With the 12 Cal Poly Pomona engineering exception requests, we will want to see Cal
Poly Pomona allow double counting of major and GE requirements. ABET allows
student learning outcomes to be integrated throughout the curriculum, the agency does
not require a specific course for specific outcomes. Further, other campus programs
were able to reduce their engineering program requirements, some to 120 units, by using
efficient curriculum-design strategies like double counting degree requirements.

Since 1994 (when we started keeping track) there have been no Cal Poly Pomona
“Golden Four” (basic subjects) GE exceptions granted for engineering programs. The
current list of exceptions is enclosed. In all cases in which the Chancellor grants GE
exceptions, students in the programs are required to satisfy the salient GE learning
outcomes through the major courses: In other words, GE and major courses are double
counted. “Exception” merely means that community college transfer students applying
to the CSU campus do not have to complete the specified Golden Four course as an
admission requirement. The learning will take place through major courses, after
admission.”

The Chancellor’s Office has confirmed that many engineering programs across the CSU have
received general education exceptions. In particular, Assistant Vice Chancellor Christine Mallon

2 Email communications from Assistant Vice Chancellor Christine Mallon to Interim Associate Vice President for
Academic Quality and Assessment Daniel Lewis





suggests that CPP consider a “Golden Four” GE exception. Of the 16 campuses in the CSU
system that have accredited engineering programs, 11 campuses have been granted exemption
for the GE critical thinking requirement (see Table 1). In these cases, the critical thinking
requirement is satisfied by the major core courses in the respective programs.

Table 1:3 List of CSU campuses with and without a critical thinking exception for transfer
students

Campuses where critical thinking requirement is Campuses without critical thinking
satisfied through major courses requirement exception for transfer students
Chico Maritime Academy
Fresno East Bay
Fullerton Sacramento
Humboldt San Diego
Long Beach
Los Angeles
Northridge
San Bernardino
San Francisco
San Jose
San Luis Obispo

II. Justification and Rationale

In an effort to reduce the time to degree in accordance with executive orders of the CSU Board
of Trustees, the CPP engineering programs have eliminated 9 to 12 quarter units over the past 15
years. The Chancellor’s Office has suggested that further reductions could be made if the GE
critical thinking requirement were satisfied by major core courses within CPP engineering
programs. It is important to note that the engineering programs do not provide the same formal
instruction on the theory of critical thinking as current CPP A3 courses do. However, as
demonstrated across the CSU system, engineering programs provide an applied, problem-solving
approach to developing the necessary critical-thinking skills and reasoning techniques to satisfy
the critical thinking general education requirement for CSU graduates. In addition, throughout
the engineering curricula, students learn, discuss, and evaluate the role of engineering in society
and nature (as explained below). The “learn-by-doing” pedagogy of CPP allows students to
directly apply their critical thinking skills to real-world problems, ultimately leading to students
gaining a better understanding of their individual roles and responsibilities in society.

The policy that governs general education (GE) and subarea A3: critical thinking for the CSU
system and CPP is EO 1100 (Appendix B) and academic senate report AS-2464-145/GE
(Appendix C), respectively. Executive order 1100 states (same as AS-2464-145/GE):

* http://www.calstate.edu/sas/casper/upper-div/high-unit-majors-with-authorized-exceptions-to-admission-and-
ge-breadth-requirements.shtml “These general education course(s) indicated as exceptions in the
chart are integrate primarily in the upper division curriculum.”






“In critical thinking (subarea A3) courses, students will understand logic and its
relation to language, elementary inductive and deductive processes, including an
understanding of the formal and informal fallacies of language and thoughts; and
the ability to distinguish matters of fact from issues of judgement or opinion. In
A3 courses, students will develop the ability to analyze, criticize and advocate
ideas; to reason inductively and deductively; and to reach well-support factual or
Jjudgmental conclusion™

As outlined in both the EO 1100 and the CPP general education program, GE student learning
outcomes (GE SLO) (Appendix D GE-004-145) are constructed to fit within the framework of
the Liberal Education and American Promise (LEAP) campaign, which is an initiative put forth
by the Association of American Colleges and Universities (AAC&U). The AAC&U defines
critical thinking as “a habit of mind characterized by the comprehensive exploration of issues,
ideas, artifacts, and events before accepting or formulating an opinion or conclusion.”” The
AAC&U has broken down the critical thinking process into the following rubric:

I.  Explanation of issues
II.  Evidences
III.  Influence of context and assumption, student’s position (perspective,
thesis/hypothesis)
IV.  Student’s position/Thesis
V.  Conclusion and related outcomes (implications and consequences).

A similar analysis and rubric was developed by an ad-hoc committee assembled by the previous
Associate Provost (Appendix E).

The engineering design process, which is a series of steps that guides students/engineers in the
solution of complex problems, parallels the AAC&U process.” The design process is an iterative
methodology where improvements are made along the way as the students learn from failure.
Students are encouraged to follow the steps of the design process to strengthen their
understanding of open-ended design, and it emphasizes creativity and practicality. The
Engineering Design Process Portfolio Scoring Rubric (EDPPSR) (Appendix F) is one of the best
examples and most complete rubric that evaluates the design process™’ and is outlined into the
following activities®:

I.  Presenting and Justifying a Problem and Solution Requirements
II.  Generating and Defending an Original Solution
III.  Constructing and Testing a Prototype
IV.  Evaluation, Reflection, and Recommendations

* https://www.aacu.org/value/rubrics/critical-thinking

> http://utkstair.org/clausius/docs/abet_mse 2017/pdf/ABET StudentOutcomeRubrics UTKMSE 2015 0714.pdf
® https://cdn-
00.cteonline.org/resources/documents/a5/a5c86d69/a5c86d69992f84fc6cdc0c9a75211e05fbf4694e/RUBRICFLO
WCHARTrevised.pdf

’ http://teams.mspnet.org/media/data/TEAMSFinal020316.pdf?media_000000008448.pdf

® http://iportalpilot.weebly.com/uploads/5/4/2/5/5425277/engineering_design_process portfolio_rubric.pdf






V.  Documenting and Presenting the Project

Through the engineering design process, the learning objectives required to satisfy the CPP
student learning outcomes for subarea A3 can be achieved through the major courses in an
engineering program. As shown in Table 2, the CPP GE SLOs and AAC&U’s critical thinking
rubric map well with the engineering design process.

Table 2. Mapping of the engineering design process to the critical thinking rubric and CPP
general education outcomes.

General Education Outcomes Critical Thinking Engineering Design Process
(CPP GE SLO) (AAC&U) (EDPPSR)

1c. Find, evaluate, use and

share information effectively Explanation of issues Presenting and Justifying a

Problem and Solution

and ethically ¢

Requirements
4b. Demonstrate activities, Evidence Generating and Defending an
techniques or behaviors that Original Solution
promote intellectual or cultural Constructing and Testing a
growth Influence of Context and Prototype

Assumption

1d. Construct arguments based
on sound evidence and Evaluation, Reflection, and
reasoning to support an opinion | Student’s position/Thesis | Recommendations

or conclusion

la. Write effectively for Conclusion & Related Documenting and Presenting the
audiences Outcome Project

Assessment of General Education Student Learning QOutcomes

GE SLOs will be assessed by the General Education Assessment Committee as outlined by the
General Education Assessment Plan (Appendix G). It is important to note that this GE
assessment plan is currently undergoing revisions to align with the new SLOs. The assessment
methods in engineering courses for each of the GE critical thinking learning outcomes are listed
in Table 4.

I11. Impact of Policy

The main objective of this policy is to lower the total units to degree so that students will
complete their degrees in shorter times. In addition, this will improve graduation rates and
decrease education costs to both students and the State. This policy will help CPP achieve the
2025 Graduation Initiative goals set by the Chancellor.

This policy will affect the enrollments of courses in general education A3 critical thinking
Subarea: ENG 2105, Written Reasoning, and PHL 2020, Critical Thinking. Only first-time
freshmen are required to take Subarea A3 on campus, since transfer students are required to
fulfill this general education requirement before arriving on campus. Over the past 3 years





(2013-2016), 24% of first-time freshmen have been engineering majors and approximately 55%
of first-time freshman enrolled in ENG 105 to satisfy Subarea A3. Table 3 shows the estimated
break-down of A3 FTESs for engineering majors and non-engineering majors for the past three
academic years. Here, it is assumed the same break-down applies to the general undergraduate
population, i.e. 55% enroll in ENG 105 and 45% enroll in PHL 202 to satisfy Subarea A3.

Table 3. FTES break-down over the past three years for the courses in subarea A3°'°
2013-2014 2014-2015 2015-2016
EGR | Non- Total | EGR | Non- | Total EGR Non- Total
EGR EGR EGR
ENG 105 124 374 497 120 342 462 126 384 510
PHL 202 101 301 402 98 313 412 103 303 406
Total 225 674 899 218 655 874 229 687 916

Based on the 2015-2016 data, the total number of students enrolled in Subarea A3 courses will
decrease by 24%, but the number of FTESs will decrease by only 16% after the transition from
quarters to semesters. As part of the semester conversion, traditional 4 quarter unit GE courses
will be converted to 3 semester unit courses (equivalent of 4.5 quarter units). This entails an
increase of 12.5% for converted GE courses and associated FTESs. Since both the Philosophy
Department and the English and Foreign and Language Department offer a large amount of the
GE courses to serve the campus community, the decrease of A3 FTESs will not negatively
impact the total number of FTESs for both departments as the campus converts to the semester
system. In particular, the Philosophy Department offers the majority of the GE courses in
Subarea C2 (Philosophy and Civilization), and the English and Foreign Languages Department
offers all the courses in Subarea A2 (Written Communication). Also, the undergraduate
enrollment has been steadily increasing by approximately 800 per year over the last six years. If
this growth continues, the estimated undergraduate population at the start of the 2018-2019
academic year will be approximately 25,300. This is a 14% increase over the 2015-2016
undergraduate population. It would be expected that as the population grows, the amount of
FTESs in each department will increase proportionally. Figure 1 shows the projected FTESs for
departments over the past 3 years, as well as the projected FTES distribution for the 2018-2019
academic year.

° Data obtained from Bronco Interactive Dashboards (BID) and Data Warehouse
10 https://www.cpp.edu/~irar/just-the-facts/headcount-and-ftes.shtml






Figure 1. The department distribution of FTESs for the past three years and projected in the
semester system
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IV.Individual Program: Evaluation of Student Learning Outcomes of General Education
Subarea A3 and Major Courses

B.S. in Chemical Engineering

The B.S. in Chemical Engineering program covers the engineering design process throughout the
curriculum. In particular, major courses in which students learn and practice the engineering
design process include: CHE 1411L, CHE 1421L, CHE 1421L, CHE 3221L, CHE 4451L, CHE
4631 and CHE 3801A. In these courses, students use the engineering design process to solve
open-ended complex problems and design projects. Table 4 maps the GE Subarea A3 learning
outcomes to the appropriate student learning outcomes of these courses.

la. Write effectively for audiences

Students are required to prepare project reports and lab reports throughout the Chemical
Engineering Curricula. In CHE 3221L Transport Laboratory II, students preform experiments are
associated with heat and mass transport concepts. Students are required to write lab reports that
evaluate collected data and develop a conclusion. In CHE 4361 Undergraduate Research Project,
students are required to provide progress reports on their research project. The instructor
provides meaningful feedback on the written style and format of these reports. In addition, the
instructor provides critiques on the soundness of the student’s argument and drawn conclusion.

lc. Find, evaluate, use and share information effectively and ethically

Students are required to find and evaluate data obtained by both known sources and from
performed experiments. As part of CHE 4361, students are required to gather information on
their research project. This initial research is necessary to provide students with context and the





motivation for the project. In CHE 4451L Chemical Process Synthesis and Design II Laboratory,
students investigate potential plant location; and address economic, social and political issues
with the construction of a proposed chemical plant.

1d. Construct arguments based on sound evidence and reasoning to support an opinion or
conclusion

As part of CHE 4631, students are required to formulate a conclusion based upon scientific
reasoning. In addition, the student must evaluate the feasibility of their proposed research. These
are essential activities that promote critical thinking. In CHE 1421L, students must design
experiments using statistical principles that are constructed with sound evidence and reasoning.
In CHE 4451L, students must provide reasonable agreements to justify the location of a
proposed chemical plant with the considering of local economic, social and political policies.

4b. Demonstrate activities, techniques or behaviors that promote intellectual or cultural growth
In CHE 4631, students must integrate knowledge to solve a meaningful technologically
challenging problem with the considerations and restraints dictated by human welfare and
advancement. This learning objective offers students the ability to understanding complex
problems beyond engineering in way that allows students to gain a deeper gasp of the impact that
they have on society. Similar in CHE 3801A, students must identity and evaluate how possible
solutions of engineering projects/problems will be affected by multiple constricts like
environment, legal, energy and political issues.

Meaningful Writing Component
Throughout the B.S. in Chemical Engineering Program, students are required to submit lab

reports and project reports. Students are provided with timely feedback on these reports with
critics on the soundness of their drawn conclusion and the writing style.





Table 4. Mapping of general education outcomes to the student learning outcomes and
assessment methods of major courses in the B.S. in Chemical Engineering program

General Course Appropriate Student Learning Outcomes Assessment
Education Method
Outcomes
(CPP GE)

la. Write CHE 3221L | 1. Prepare technical reports. Lab Report
Effectively CHE 4361 9. Report project status by means of oral and Project
written progress and final reports.

CHE 4451L | 8. Produce final written project report and | Report

make oral presentation.
Ic. Find, CHE 1411L | 3: Effectively research the Chemical and | Homework,
evaluate, use Materials Engineering Literature in the Cal | Problem
and share Poly Pomona Library and CHE/MTE topics on | Solving  and
information the internet. Test
effectively and | CHE 4631 1. Identify a problem requiring a technological | Project
ethically solution, describe the problem and its

background objectively and technically.

CHE 4451L | 2. Research plant location; address economic, | Report

social and political issues.

CHE 3221L | 6. Interpret data from performed experiments. | Lab Report
1d. Construct | CHE 1421L | 5. Design experiments using statistical Project
arguments principles.
batved on sound CHE 4631 4. Develop and evaluate creative solutions as Project
evidence and X . e

. to their respective viabilities.
reasoning to
support an CHE 4631 | 8. Analyze data and reason scientifically to Project
opinion or formulate a conclusion.
conclusion
4b. CHE 4631 2. Integrate knowledge to solve a meaningful | Project
Demonstrate technologically challenging problem,
activities, consistent with the considerations and
techniques or restraints dictated by human welfare and
behaviors that advancement.
promote CHE 4631 7. Develop and implement an experimental Project
intellectual or design in order to evaluate a system.
cultural growth | CHE 4801A | 3. Identify the effects of engineering problems | Homework
on the environmental, legal, energy, and ethics
issues.
CHE 4451L | 3. Research contemporary issues relating to Reports

plant design.
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