
Comments from ME faculty members on the R’Horizons proposal 

Faculty #1 

The proposal on Page 10 notes that the purpose of general education includes 
broadening students’ horizons by preparing them to participate effectively in a complex 
and changing society, equipping students with skills that make that effective participation 
possible, presenting students with the methods used by different disciplines to advance 
knowledge and illustrating to students the context in, and means by which, knowledge is 
evaluated, accepted or rejected, and applied. While these goals can be readily be 
endorsed and are immensely valuable, it is not clear from the proposal whether BCOE 
students are lacking in these areas or whether the current general education model 
somehow prevents students from attainment in these areas. 

The proposal points several reasons for updating the GE curriculum on Page 55 
(Evidence on the need to improve general education). While the data is convincing that 
change is needed, it is less convincing that the change in the curriculum rather than 
change in the courses or pedagogy is required. For example, how would the check-box 
mentality be addressed? The section mentions that “engineering students were most 
critical of general education, consistent with the research literature indicating that the 
demanding program requirements in engineering lead to impatience with general 
education coursework”. It’s not clear that the proposal does much to address this attitude. 

It is not entirely clear what the impact on ME students would be. The proposal is to have 
a total of 8 GE courses and 6 other required courses (including 3 writing courses, 1 
ethnicity courses, 1 quantitative reasoning course and one perspectives on living course) 
(Page 21). It’s not clear how these connect with BCOE breadth requirements and whether 
there’s an increase in the number of units. 

Increasing number of units to graduate increases time and cost to graduate. Increasing 
GE units without increasing number of units to graduate will require cutting units from 
majors which is most unwelcome considering that the ME major is already strained for 
units. 

Faculty #2 

Probably an increase in the GE requirements puts an explicit or implicit pressure on the 
number of technical credits the students can take, and that is concerning to me given that 
our students even currently don't have the technical background needed when they come 
to upper div classes.  
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Comments on R’ Horizons CEE 

The undergraduate committee met and discussed the impacts of the RHorizons on the current program 
of Chemical and Environmental Engineering.  Key questions about the major programmatic change are 
the impact on the 1) number of courses (impact on graduation time), 2) number of units (large pressure 
to keep unit counts down in our majors that are already near 200 units), and 3) potential impact on our 
accreditation for our professional degree programs (ABET).  Unfortunately, without answers to some 
critical questions it is impossible for us to truly understand the potential impact (positive or negative) on 
our degree program.   

Any changes to GE that lead to our students taking an extra class would either require our students to 
take 5 courses in a given quarter, take Summer school to simply stay on track, or add an additional 
quarter to the programmatic length.   None of these options are acceptable for students in these 
unit/course impacted programs.  Additionally, any increase in the total number of units that the 
students are required to take will be unacceptable as the total units for our majors are well above the 
180 unit standard, most recently caused by the increase in units for many of our Bio, Chem, and Physics 
courses (+9 to +10 units for our degrees), unless these departments were to agree to simultaneously 
reduce their 5 units courses back to 4 units courses.   

It is imperative that the UCR academic senate also be aware of ABET accreditation rules (ABET is the 
accrediting agent for undergraduate engineering degrees) when considering the implementation of the 
RHorizons GE plan.  Specifically, ABET mandates that a minimum of 37.5% of all courses required as part 
of the engineering program be specifically engineering courses (CHE, ENVE, CEE, ENGR).  For our current 
programs, this means that our programs, AT A MINIMUM, every student graduating from our program 
must have 71-72 units of Engineering content and this number would have to increase for any additional 
GE requirements, furthering the burden on our students to graduate in a timely manner.  Should unit 
maximum also be considered, there is not a reasonable approach to meet the new RHorizon 
requirements IF it increases units in the overall degree program (unless 5 units CNAS courses were 
reduced back to 4 units or if CNAS courses critical to the learning outcomes of our students were 
removed from the course of study).  For reference, our current programs have  

o ENEN: 75 engineering units 

o CHEN-CHEN: 74 engineering units 

o CHEN-BCHM: 72 engineering units 

o CHEN-NANO: 75 engineering units 

Thus, at least for the biochemical engineering CHEN option, any additional GE requirements would 
require us to eliminate required or electives courses that do not qualify for engineering units. 

Currently, students take 3 humanities and 3 social sciences courses, two of which must be upper division 
to meet ABET requirements.   Generally, they can choose one of the humanities or social science courses 
to overlap with the 1 ethnicity course requirement.  Students also take an additional 3 English classes 
required, though students can choose a Humanities or SS course that satisfies the “writing across the 
curriculum” requirement to substitute for ENGL001C.  (many do).  Natural science and math 
requirements are easily met as part of the engineering curriculum.   Therefore, our students meet the 



current GE requirements for humanities, social sciences, ethnic studies, and english requirements with 
8, four unit courses, two of which are upper division for a total of 32 units.   

Our interpretation of the R’Horizons is that GE requirements would be met by: 

• 3 “written communication”, which could include designated courses in student’s major 

• 1 Ethnic studies course 

• 1 2-unit perspectives on living course 

• 1 quantitative reasoning course 

• 4 courses among A (Creativity), B (History), and C (Society) 

• 3 courses among D (Nature), and E (Technology) 

• 1 course from A, B, C, D, or E (upper division, though ABET requires 2) 

Without additional knowledge it is impossible to assess whether the new GE requirements would lead to 
an increase in courses or units.  Specifically, the direct impact to the major depends upon how the 
“written communication” requirements are defined.  If they can be embedded into current engineering 
courses and/or into the A-E courses, then the impact on units and graduation would be minimal and 
possibly beneficial.  Questions arise such as: 

1. Can CEE158 be approved for “written communication”?  (In it’s current form this is unlikely but it 
may be able to modify) 

2. Can CHE/ENVE 160 be approved for “written communication”? (These are our senior lab courses 
that could be modified depending on requirements for “written communication) 

3. Will AP/IB credit apply to the new written communication courses as it does for ENGL001? 

4. Can one of the A, B, or C courses satisfy the Ethnic studies requirement as it does now? (Figure 1 
suggests to me the answer is no) 

5. Will one of our required math classes be approved for the quantitative reasoning category?   

6. Will CHEM001/PHYS040/BIOL005/… be approved for D (Nature)?  

7. Will CS009 be approved for E (Technology)?  

We do not know the answer to these questions.  Conservatively assuming “Yes” for 1, 5, 6, and 7:  

students would take 

• 2 (additional) written communication (no change or – 1) instead of Eng 001A and 001B 

• 4 SS/Hum-type courses (- 2) ****two will need to be upper division to meet ABET requierments 

• 1 ethnic studies course (+1) 

• 1 perspectives course (+1/2) 

which would lead us to believe that the impact would be minimal.  As calculated, our degree could likely 
absorb one additional course if 1, 4, 5, and 6 are not all Yes. 



No strong opinions/concerns were raised for RHorizons IF, as stated above, the number of units of GE 
does not increase from our current baseline number.  An increase of units or number of classes would 
be found unacceptable and would directly and negatively impact our ability to accredit our degree 
programs. 

 

Sincerely, 

David Cocker (with major input from our undergraduate committee) 



Comments on R’Horizons Proposal from the Department of Bioengineering (BIEN) 
 
Nationwide, undergraduate engineering programs aim at meeting a range of requirements set by 
the Accreditation Board for Engineering and Technology (ABET). All BCOE programs are ABET 
accredited and we believe that adhering to these requirements is beneficial for the students. Such 
accreditation is not unique; for example, chemistry programs seek approval from the American 
Chemical Society (ACS), and physics programs from the Institute of Physics (IOP). The ABET 
requirements, however, implement a relatively large number of course units for graduating within 
four years.  
 
We believe that bringing the GED standards to the 21st century will benefit our program. The 
R’Horizons proposal outlines strategies for such improvements of GED; however, it is essential that 
(1) we do not increase the number of required units in our undergraduate curriculum; and (2) we 
adhere to the ABET recommendations and do not compromise our accreditation. At the same time, 
the inherent interdisciplinary nature of bioengineering may provide flexibility to implement some 
of the proposed R’Horizons strategies via bioengineering courses that are already in our curriculum.  
 
Current GED course requirements for bioengineering  
 
The current GED component of the BIEN program encompasses 14 courses (56 units) consisting of 
English composition (3 courses), humanities (3 courses), social sciences (3 courses), ethnicity (1 
course), natural sciences (4 courses). R’Horizons also proposes 14 courses, which gives us the 
confidence that we should be able to accommodate them without increasing the required credits 
required for graduation.  
 
ABET requirements for bioengineering   
 
All engineering programs must demonstrate 7 student outcomes (SOs) in be ABET accredited: 
  

1. an ability to identify, formulate, and solve complex engineering problems by applying 
principles of engineering, science, and mathematics 

2. an ability to apply engineering design to produce solutions that meet specified needs with 
consideration of public health, safety, and welfare, as well as global, cultural, social, 
environmental, and economic factors 

3. an ability to communicate effectively with a range of audiences 
4. an ability to recognize ethical and professional responsibilities in engineering situations and 

make informed judgments, which must consider the impact of engineering solutions in 
global, economic, environmental, and societal contexts 

5. an ability to function effectively on a team whose members together provide leadership, 
create a collaborative and inclusive environment, establish goals, plan tasks, and meet 
objectives 

6. an ability to develop and conduct appropriate experimentation, analyze and interpret data, 
and use engineering judgment to draw conclusions 

7. an ability to acquire and apply new knowledge as needed, using appropriate learning 
strategies. 

 



SO 3 is identical to R’Horizons’ Goal #4, addressing the deficiency in oral communication. SO 1 and 
6 overlap with Goal #3.   
 
As part of the ABET required courses, BIEN undergraduates must take 45 units in science courses 
including mathematics, physics, chemistry and biology courses, in addition to 68 units in engineering 
courses. The students will have to continue taking these courses regardless the new GED 
requirements. Three of the required physics courses, three of the required chemistry courses, and 
one of the required biology courses currently satisfy GED requirements, and they should continue 
to do so. Otherwise, the course load will prove unsustainable. For example, the mathematics and 
science courses can satisfy a GED requirement in the category of “Quantitative Reasoning.” 
 
We recommend further revisions of the R’Horizon proposal to “customize” the GED requirement 
specifically for each UCR undergraduate program in order to accommodate the requirements set by 
ABET and other national accreditation institution.  
 
Current courses in the BIEN curriculum the align with the proposed R’Horizon strategies   
 
For achieving the four goals, the R’Horizons Curriculum (Sec. IV) will requires students to take eight 
courses in five categories: A) Creativity, B) History, C) Society, D) Nature, and E) Technology. 
 
In the document “Criteria for Accrediting Engineering Programs,” engineering design is “an iterative, 
creative, decision-making process” and “Engineering sciences are based on mathematics and basic 
sciences but carry knowledge further toward creative application needed to solve engineering 
problems.” BIEN students take a three-quarter sequence of Senior Design courses, BIEN 175A, 175B 
and 175C, amounting to a total of 10 units. Needless to say, this course sequence fits perfectly in 
the category of “Creativity.”  
 
Most BIEN courses have “Nature” and “Technology” components. It is, after all, the “nature” of 
bioengineering, which warrants easing the number of “Technology” and “Nature” units 
requirements for BIEN undergraduates. For example, the BIEN 125 lecture course “Biotechnology & 
Molecular Bioengineering” along with the required lab course, BIEN 155 “Biotechnology 
Laboratory,” provides students not only with theoretical, but also with practical, hands-on, 
“Technology” experience.   
 
Under the category “Nature,” R’Horizons states “Other nature courses explore science-related 
issues of our time -- for example, the opportunities and concerns raised by climate change and the 
transition to renewable energy sources.” Thus, BIEN 166 “Bioinspired Engineering for Sustainable 
Energy” not only fits the category “Nature,” but also focusses on key “science-related issues of our 
time.”    
 
The course work yielding the Student Outcome 2 that the BIEN program must meet for ABET 
accreditation coincides well with the category of “Society.” Several Bioengineering courses including 
BIEN 010 Overview of Bioengineering, BIEN 130 Bioinstrumentation, BIEN 155 Biotechnology Lab, 
and BIEN 175A, B, C Senior Design aim to attain the student outcome.   
 
 



 
Other comments 
 
Certain minor edits will improve the clarity of the proposal. 
 

- Make sure all courses in the proposal are accurately and thoroughly listed to avoid 
ambiguities in interpretation. On Page 15, for example, “Courses like the history of 
astronomy, for example, cover the earliest efforts of humans to map and understand the 
stars through modern discoveries of an almost limitless number of galaxies.” There is not 
class “History of Astronomy” in the UCR catalogue, however. It is reasonable to assume, that 
it refers to “HIST 110 (CPAC 134) History of Ancient Astronomy.” Nevertheless, such 
statements should not be left for free interpretation.  

- Under “Other Required Courses” p. 20, it is not clear if the 2 unit “perspectives for living” 
requirement is an additional load on top of the 14 GED courses proposed. 

- As already outlined, the bioengineering program offers a large number of courses that not 
only satisfy STEM GED requirements for non-STEM majors, but also fit well in four out of the 
five categories: A) Creativity, C) Society, D) Nature, and E) Technology. Bioengineering fosters 
a strong synergy between analytical and synthetic thinking.  

 
 
Overall, while we welcome the idea of R’Horizon to modernize GED at UCR, a series of revisions 
of the proposal to satisfy individually each undergraduate program are essential prior to 
implementing it.       
 
 
 



CEN Comments on R’Horizons Proposal

All of the engineering disciplines are under the strict constraints set by ABET. The number of
credits under these constraints is very high and provides little to no flexibility in all of these
programs. In the context of updating the GED requirements, there really is no room to increase the
number of courses required. Currently the GED requirements consist of a total of 13 courses.
Under the proposed changes, this requirement would be increased to 14. In light of the fact that
currently CEN students already are required to complete 185 units for graduation, the addition of
another 4 unit course (at least) is untenable.

Presently, students within the BCOE, including CEN majors, are required to take 10 courses (40
credits) consisting of Humanities (12), Social Sciences (12), English Composition (12), and Biology
(4). These details can be found in the document Breadth Requirements on
https://sudents.engr.ucr.edu.

Under the requirements of ABET, students must take 5 mathematics courses. To meet this
requirement, CEN students take MATH 009A, B, C, MATH 010A, and MATH 011. They are also
required to take 3 physics courses, PHYS 040A, B, C (15). These requirements cannot change even
with the proposed changes to the GED requirements. Currently, these 3 physics courses satisfy GED
requirements, and should continue to do so. If not, the course load becomes too high and can
severely impact the time to graduate for our students. We further recommend that the
mathematics courses should satisfy the new GED requirements under the category of
“Quantitative Reasoning”

Furthermore, engineering student course plans in their 3rd and 4th years are filled with upper
division courses that are often only taught once per year. Therefore, in order for students to finish
in a reasonable time frame, the breadth courses offered must have many options and as much
flexibility of choice to ensure students are able to finish in this reasonable time frame.

As part of the ABET accreditation process, they require member programs to address many of the
issues identified in the surveys described in the R’Horizon’s proposal. As addressed in a draft
response from EE, the following Student Outcomes are very closely aligned with the 4 goals of the
R’Horizion’s proposal. Every engineering program must demonstrate the seven student outcomes
listed below and can be found at
https://www.abet.org/accreditation/accreditation-criteria/criteria-for-accrediting-engineering-pro
grams-2019-2020/#GC3:

1. an ability to identify, formulate, and solve complex engineering problems by applying
principles of engineering, science, and mathematics

2. an ability to apply engineering design to produce solutions that meet specified needs with
consideration of public health, safety, and welfare, as well as global, cultural, social,
environmental, and economic factors

3. an ability to communicate effectively with a range of audiences



4. an ability to recognize ethical and professional responsibilities in engineering situations and
make informed judgments, which must consider the impact of engineering solutions in
global, economic, environmental, and societal contexts

5. an ability to function effectively on a team whose members together provide leadership,
create a collaborative and inclusive environment, establish goals, plan tasks, and meet
objectives

6. an ability to develop and conduct appropriate experimentation, analyze and interpret data,
and use engineering judgment to draw conclusions

7. an ability to acquire and apply new knowledge as needed, using appropriate learning
strategies.

Based on these student outcomes we agree with the following assessment, from the EE draft
response, of the overlap between these outcomes and the Goals stated as part of R’Horizon.

SO 3 is identical to R’Horizons’ Goal #4 and it also addresses the deficiency in oral
communication.
SO 1,6 overlaps with Goal #3.

As stated in the R’Horizons Curriculum (Sec. IV), students are required to take 8 courses in 5
categories: A) Creativity, B) History, C) Society, D) Nature, and E) Technology.

The R’Horizons description of “Creativity” leaves out the creativity of engineering design. As
noted in the document “Criteria for Accrediting Engineering Programs”, engineering design
is “an iterative, creative, decision-making process” and “Engineering sciences are based on
mathematics and basic sciences but carry knowledge further toward creative application
needed to solve engineering problems.” CEN students take a 2 quarter senior design
sequence in which they design a new system or software. This 2 quarter sequence should
satisfy the Creativity category GED requirements.

Since most CEN courses have a technology component, we would expect the “Technology”
category to be automatically satisfied by the CEN major requirements.

In the category of “Nature,” we require PHYS. 040A, B, C to satisfy the requirements in that
area.

Under “Other Required Courses” p. 20, it is not clear if the 2 unit “perspectives for living”
requirement is an additional load on top of the 14 GED courses proposed.

Lastly, the recommendation that foreign language courses be eliminated from the GED
requirements is of concern. Especially in light of the fact that it will not be offered as an alternative
choice. All students, especially those in the BCOE, benefit from acquiring at least a second
language. While the students surveyed do not like the foreign language requirement as they are
taught now, this may not mean it is necessary to eliminate it from the GED requirements, but
rather the approach to teaching it be modified to highlight its value to the students. Similarly, from
the lessons of the Covid-19 pandemic and lock down, virtualized meetings are now a part of
normal operating procedures, and more meetings are crossing international boundaries, making
acquiring a second language even more important for the future. Therefore we believe that it
would be a mistake to eliminate this requirement, and it should at least remain an alternative that



satisfies GED requirements, under “perspectives for living”, for those students who wish to pursue
such courses.

In summary, due to the strict constraints that all engineering programs already face, and because
of the documented outcomes stated above that already satisfy many of the goals stated in
R’Horizon, we conclude that GED requirements should be customized to best satisfy their needs
rather than the broader changes proposed in R’Horizon. We therefore recommend that BCOE
students follow the approach described in “Alternative Structure for General Education
Requirements” and that any changes in the GED requirements for our students involve the BCOE
with an active voice in those changes.



CS Comments on R’Horizons Proposal
Computer Science (CS) majors, like the rest of engineering, must abide by strict constraints set by ABET. CS majors
have a high credit load, 180 units, for graduation, so maintaining a 4-year time to graduation is a constant effort. We
support modernizing our General Education (GE) requirements. However, increasing the GE requirement from 13
to 14 courses is inadvisable as it would put strain on 4-year graduation rates, and would not alleviate the main
problems outlined in the GE proposal affecting our students (e.g., course scheduling issues and overlapping
requirements). Our students, more than most, have long prerequisite chains, which create unique tensions and
challenges to keep them on track to graduate.

Currently, all BCOE students are required to take 40 units consisting of Humanities (12), Social Sciences (12),
English Composition (12), and Biology (4). Additionally, under ABET requirements1 CS students also take at least
20 units of Math 009A/B/C, MATH 010A, and MATH 011 and 15 units of PHYS 40A/B/C, which currently satisfy
GE requirements. Also, CS majors take Professional Development and Mentoring ENGR 001 (1) and ENGR 101 (1)
and Technical Writing ENGR 180W (4), as well as a Senior Design / Capstone Project CS 178A/B or CS 179I-J (4-8
units) courses, which are designed to meet many of the objectives of GE.

We strongly support and recommend that courses be allowed to count toward multiple types of requirements
whenever possible and reasonable, such as Math and Physics for "Quantitative Reasoning" or "Nature" type of
categories. To that same end, our students take at least 28 units of upper division technical electives which fall under
the "Technology" category, so we object to the word "additional" as it could add yet another requirement
unnecessarily. Our students should fill the "Technology" requirement by the nature of their major. Finally, ENGR
001, 101, 180W and CS 178/179 should be considered toward "Written Composition," "Perspectives for Living,"
and "Creative" types of categories. To reiterate, we support and recommend counting courses toward multiple
requirements (w.r.t. major, college, ABET and GE) where possible and reasonable. At the same time, we also want
to reiterate support for Goal #1, which is to broaden and deepen students’ educational experience by exposing them
to subject matter, topics, and skills that complement their major. We don't find these in conflict.

We strongly support an Alternative Structure for GE Requirements with STEM specific requirements that
are different from non-STEM and request that the GE proposal flesh those out in more detail with specific
examples for BCOE. For example, broadly requiring STEM majors to take courses from CHASS/SOBA/GSOE
seems too broad of a distinction and is not in the spirit of the proposal to open multidisciplinary options. Of
particular importance is to maintain flexibility for students in the 3rd and 4th year, who are juggling numerous
required technical electives that are offered only once per year while trying to satisfy GE requirements. The
proposals findings of course scheduling problems being of utmost concern.

As a reference, the engineering accreditation process includes demonstrating ABET student outcomes. Across all
CS-related majors (CS/CEN/CSBA/DS) are 10 outcomes, and C1-C5 are common across all of engineering. CS
addresses all 10 of them as a matter of course and reports to ABET on C1-C5 & C9 specifically as a matter of duty.

● C1) an ability to identify, formulate, and solve complex engineering/computational problems by applying
principles of engineering, science, and mathematics

1 In addition to 40 semester credit hours (or equivalent) in CS, ABET requires 15 semester credit hours in Math, and 6 semester
credit hours in natural science. Source:
https://www.abet.org/accreditation/accreditation-criteria/criteria-for-accrediting-computing-programs-2021-2022/

https://www.abet.org/accreditation/accreditation-criteria/criteria-for-accrediting-computing-programs-2021-2022/


● C2) an ability to apply engineering/computational design to produce solutions that meet specified needs
with consideration of public health, safety, and welfare, as well as global, cultural, social, environmental,
and economic factors

● C3) an ability to communicate effectively with a range of audiences in professional contexts
● C4) an ability to recognize ethical and professional responsibilities in professional situations and make

informed judgments, which consider the impact of engineering/ computational solutions in global,
economic, environmental, and societal contexts

● C5) an ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives

● C6) an ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions

● C7) an ability to acquire and apply new knowledge as needed, using appropriate learning strategies.
● C8) Apply computer science theory and software development fundamentals to produce computing-based

solutions.
● C9) Support the delivery, use, and management of information systems within an information systems

environment.
● C10) Apply theory, techniques, and tools throughout the data analysis lifecycle and employ the resulting

knowledge to satisfy stakeholders’ needs.

There are a few broader points on the proposal that our faculty wish to express:
● Computational Literacy — Computers and the Internet has undeniably been one of the most impactful

changes in the last 40 years since GE's have been reevaluated. We would like to see this expressed more
directly in the proposal, not just broadly lumped with "Technology."

● Foreign Languages — The proposal sheds a poor light on foreign language literacy. While we might not
elevate it to a GE requirement, we wish to express that students should be encouraged to take foreign
language courses, and UCR should continue to invest in this important area of work. How they are taught is
what appears to need fixing.

● Creativity — This category should more plainly reflect what we suspect is the true intention: Art and
Aesthetics (or some variation thereof). As stated, "creativity" is something every discipline would argue
they possess; all of our works are creative works. If we wish students to take more art and performance
classes, we should plainly say so (and CS would support it).

Finally, a few minor points:
● Under “Other Required Courses” p. 20, it is not clear if the 2 unit “perspectives for living” requirement is

an additional load on top of the 14 GED courses proposed.
● Under “Technology” p.16, the example provided implies that Artificial Intelligence is centered on Machine

Learning and that the latter is a phenomenon that happens, which furthers the many myths and
misconceptions about the field. This paragraph would benefit from rewording.

In summary, we advise against increasing the GE load to account for practical scheduling difficulties and 4-year
time to degree expectations, allowing the flexibility of counting requirements to satisfy multiple purposes, and to
better tailor requirements to fit colleges that have to satisfy external accreditation bodies, like ABET. One idea
embedded in the proposal documents was a STEM versus non-STEM alternative, which we found promising and
could warrant additional exploration by the committee.



CSBA Comments on R’Horizons Proposal
Computer Science with Business Applications (CSBA) majors, like the rest of engineering, must abide by strict
constraints set by ABET. CSBA majors have a high credit load, 177 units, for graduation, so maintaining a 4-year
time to graduation is a constant effort. We support modernizing our General Education (GE) requirements. However,
increasing the GE requirement from 13 to 14 courses is inadvisable as it would put strain on 4-year graduation
rates, and would not alleviate the main problems outlined in the GE proposal affecting our students (e.g., course
scheduling issues and overlapping requirements). Our students, more than most, have long prerequisite chains,
which create unique tensions and challenges to keep them on track to graduate. Additionally, CSBA is inherently a
multidisciplinary degree, combining CS with Business.

Currently, all BCOE students are required to take 40 units consisting of Humanities (12), Social Sciences (12),
English Composition (12), and Biology (4). Additionally, under ABET requirements1 CSBA students also take at
least 20 units of Math 009A/B/C, MATH 010A, and MATH 011, which currently satisfy GE requirements. Also, CS
majors take Professional Development and Mentoring ENGR 001 (1) and ENGR 101 (1) and Technical Writing
ENGR 180W (4), which are designed to meet many of the objectives of GE.

We strongly support and recommend that courses be allowed to count toward multiple types of requirements
whenever possible and reasonable, such as Math and Physics for "Quantitative Reasoning" or "Nature" type of
categories. To that same end, our students take at least 28 units of upper division technical electives which fall under
the "Technology" category, so we object to the word "additional" as it could add yet another requirement
unnecessarily. Our students should fill the "Technology" requirement by the nature of their major. Finally, ENGR
001, 101, 180W and CS 178/179 should be considered toward "Written Composition," and "Perspectives for Living"
types of categories. To reiterate, we support and recommend counting courses toward multiple requirements (w.r.t.
major, college, ABET and GE) where possible and reasonable. At the same time, we also want to reiterate support
for Goal #1, which is to broaden and deepen students’ educational experience by exposing them to subject matter,
topics, and skills that complement their major. We don't find these in conflict.

We strongly support an Alternative Structure for GE Requirements with STEM specific requirements that
are different from non-STEM and request that the GE proposal flesh those out in more detail with specific
examples for BCOE. For example, broadly requiring STEM majors to take courses from CHASS/SOBA/GSOE
seems too broad of a distinction and is not in the spirit of the proposal to open multidisciplinary options. Of
particular importance is to maintain flexibility for students in the 3rd and 4th year, who are juggling numerous
required technical electives that are offered only once per year while trying to satisfy GE requirements. The
proposals findings of course scheduling problems being of utmost concern.

As a reference, the engineering accreditation process includes demonstrating ABET student outcomes. Across all
CS-related majors (CS/CEN/CSBA/DS) are 10 outcomes, and C1-C5 are common across all of engineering. CS
addresses all 10 of them as a matter of course and reports to ABET on C1-C5 & C8 specifically as a matter of duty.

● C1) an ability to identify, formulate, and solve complex engineering/computational problems by applying
principles of engineering, science, and mathematics

1 In addition to 45 semester credit hours (or equivalent) in Information Technology, ABET requires at least 6 semester credit hours in
mathematics. Source:
https://www.abet.org/accreditation/accreditation-criteria/criteria-for-accrediting-computing-programs-2021-2022/

https://www.abet.org/accreditation/accreditation-criteria/criteria-for-accrediting-computing-programs-2021-2022/


● C2) an ability to apply engineering/computational design to produce solutions that meet specified needs
with consideration of public health, safety, and welfare, as well as global, cultural, social, environmental,
and economic factors

● C3) an ability to communicate effectively with a range of audiences in professional contexts
● C4) an ability to recognize ethical and professional responsibilities in professional situations and make

informed judgments, which consider the impact of engineering/ computational solutions in global,
economic, environmental, and societal contexts

● C5) an ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives

● C6) an ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions

● C7) an ability to acquire and apply new knowledge as needed, using appropriate learning strategies.
● C8) Apply computer science theory and software development fundamentals to produce computing-based

solutions.
● C9) Support the delivery, use, and management of information systems within an information systems

environment.
● C10) Apply theory, techniques, and tools throughout the data analysis lifecycle and employ the resulting

knowledge to satisfy stakeholders’ needs.

There are a few broader points on the proposal that our faculty wish to express:
● Computational Literacy — Computers and the Internet has undeniably been one of the most impactful

changes in the last 40 years since GE's have been reevaluated. We would like to see this expressed more
directly in the proposal, not just broadly lumped with "Technology."

● Foreign Languages — The proposal sheds a poor light on foreign language literacy. While we might not
elevate it to a GE requirement, we wish to express that students should be encouraged to take foreign
language courses, and UCR should continue to invest in this important area of work. How they are taught is
what appears to need fixing.

● Creativity — This category should more plainly reflect what we suspect is the true intention: Art and
Aesthetics (or some variation thereof). As stated, "creativity" is something every discipline would argue
they possess; all of our works are creative works. Senior Design (Capstones) are a creative process. If we
wish students to take more art and performance classes, we should plainly say so (and CS would support it).

Finally, a few minor points:
● Under “Other Required Courses” p. 20, it is not clear if the 2 unit “perspectives for living” requirement is

an additional load on top of the 14 GED courses proposed.
● Under “Technology” p.16, the example provided implies that Artificial Intelligence is centered on Machine

Learning and that the latter is a phenomenon that happens, which furthers the many myths and
misconceptions about the field. This paragraph would benefit from rewording.

In summary, we advise against increasing the GE load to account for practical scheduling difficulties and 4-year
time to degree expectations, allowing the flexibility of counting requirements to satisfy multiple purposes, and to
better tailor requirements to fit colleges that have to satisfy external accreditation bodies, like ABET. One idea
embedded in the proposal documents was a STEM versus non-STEM alternative, which we found promising and
could warrant additional exploration by the committee.



Data Science (BCOE) Comments on R’Horizons Proposal

We strongly agree with the committee’s proposal to update the General Education (GE)
requirements to ensure that students are introduced to current topics and prepared with
appropriate skill-sets to be successful in their career and as engaged citizens. However, that
change must be done without adding undue burden to our students (in terms of number of units
and flexibility).

The Data Science program, as many of the majors offered by BCOE, are under a unique set of
constraints set by their accreditation (ABET) requirements. The number of credits required to
graduate is already very high and an increase in the number of credits will lead to a delay in
graduation. The current GE requirement consists of 13 courses, and the R’Horizons proposal
increases the number to 14 which adds a strain on the DS major and may delay 4-year graduation
rates. The current number of credits required for graduation is currently 174, which is much higher
compared to other majors.

Details of the current GE component of the DS Program (offered by BCOE) are as follows. Presently,
DS majors must take 10 courses (40 credits) consisting of Humanities (12), Soc. Sci. (12), Written
Communication (12), and Biology (4). As part of the ABET required courses, students must also
take 5 mathematics courses, Math 9a, b, c; Math 31, Math/CS 11 (20). The students will continue
to take these courses irrespective of new GE requirements. We strongly recommend that the
mathematics courses also satisfy a GE requirement in the category of “Quantitative Reasoning”
to ensure that students can satisfy program requirements and graduate in a timely manner.

A second constraint on Data Science students  (and most engineering majors) is that the upper
division Computing and Statistics courses that fill out the 3rd and 4th year course plans are usually
only offered once per year. Thus, to ensure that the students can enroll in their breadth courses,
there should be many options available and much flexibility of choice to ensure that a course is
available that does not conflict with a required course for the major. For that reason, we support
the Alternative Structure for GE Requirements which outlines different requirements for STEM vs
non-STEM majors and offers more flexibility to the students.

Beyond imposing constraints, the ABET accreditation process has required engineering programs
to address many of the issues identified in surveys described in the R’Horizons proposal, and to
demonstrate outcomes closely aligned with, or identical to, the 4 Goals of the R’Horizons proposal.
Every engineering program must demonstrate 7 student outcomes listed below.

1. an ability to identify, formulate, and solve complex engineering problems by applying
principles of engineering, science, and mathematics

2. an ability to apply engineering design to produce solutions that meet specified needs with
consideration of public health, safety, and welfare, as well as global, cultural, social,
environmental, and economic factors

3. an ability to communicate effectively with a range of audiences
4. an ability to recognize ethical and professional responsibilities in engineering situations and

make informed judgments, which must consider the impact of engineering solutions in
global, economic, environmental, and societal contexts



5. an ability to function effectively on a team whose members together provide leadership,
CScreate a collaborative and inclusive environment, establish goals, plan tasks, and meet
objectives

6. an ability to develop and conduct appropriate experimentation, analyze and interpret data,
and use engineering judgment to draw conclusions

7. an ability to acquire and apply new knowledge as needed, using appropriate learning
strategies.

These goals overlap with the goals introduced by  R’Horizons’

● SO 3 is identical to R’Horizons’ Goal #4 and it also addresses the deficiency in oral
communication.

● SO 1,6 overlaps with Goal #3.

● The R’Horizons Curriculum (Sec. IV) requires students to take 8 courses in 5 categories: A)
Creativity, B) History, C) Society, D) Nature, and E) Technology.

○ The R’Horizons description of “Creativity” leaves out the creativity of engineering or large
scale project design. As noted in the document “Criteria for Accrediting Engineering
Programs,” engineering design is “an iterative, creative, decision-making process” and
“Engineering sciences are based on mathematics and basic sciences but carry knowledge
further toward creative application needed to solve engineering problems.” DS students take
a quarter of senior design in which they identify a problem, gather and perform an in depth
analysis of the data, and present an analysis and proposed solution of the problem. This
course obcoulsy requires creativity and  should satisfy the Creativity category GE
requirements.

○ Since most DS courses have a technology component, we would expect the “Technology”
category to be automatically satisfied by the DS major requirements.

○ Under “Other Required Courses” p. 20, it is not clear if the 2 unit “perspectives for living”
requirement is an additional load on top of the 14 GE courses proposed.

Because of the unique constraints of engineering programs and their documented outcomes that
already satisfy many of the R’Horizons goals and objectives, GE requirements should be
customized for BCOE students to best satisfy their needs. This is similar to the approach described
in “Alternative Structure for General Education Requirements'' which suggests that different GE
requirements would apply to STEM and non-STEM majors. We highly recommend that BCOE
become proactively involved in the re-design of GE requirements for engineering majors.



ECE Comments on R’Horizons Proposal 
 
Engineering programs are under a unique set of constraints set by their accreditation (ABET) 
requirements. The number of credits for graduation is high, and there is little flexibility in the 
program. The critical constraint on any new GED proposal is that it cannot increase the number of 
credits required for graduation. In practice, this means that any new plan cannot increase the 
number of GED courses required in the EE Program curriculum. The current GED requirement 
consists of 13 courses, and the R’Horizons proposal increases the number to 14. An extra course 
cannot be accommodated in the EE Program, since the number of credits required for graduation 
is currently 182.  
 
Details of the current GED component of the EE Program are as follows. Presently, EE majors must 
take 10 courses (40 credits) consisting of Humanities (12), Soc. Sci. (12), Written Communication 
(12), and Biology (4).  
 
As part of the ABET required courses, students must also take 5 mathematics courses, Math 
9a,b,c; 10a,b (20), and 3 physics courses, Phys 40a,b,c (15). The students will continue to take 
these courses irrespective of new GED requirements. The 3 physics courses currently satisfy GED 
requirements, and they should continue to do so. Otherwise, the course load becomes 
unsupportable. We recommend that the mathematics courses also satisfy a GED requirement in 
the category of “Quantitative Reasoning” 
 
A second constraint on engineering students is that the upper division engineering courses that fill 
out the 3rd and 4th year course plans are usually only offered once per year. Thus, to ensure that 
the students can enroll in their breadth courses, there should be many options available and much 
flexibility of choice to ensure that a course is available that does not conflict with a required 
engineering course.  
 
Beyond imposing constraints, the ABET accreditation process has required engineering programs 
to address many of the issues identified in surveys described in the R’Horizons proposal, and to 
demonstrate outcomes closely aligned with, or identical to, the 4 Goals of the R’Horizons proposal. 
Every engineering program must demonstrate 7 student outcomes listed below.  

1. an ability to identify, formulate, and solve complex engineering problems by applying 
principles of engineering, science, and mathematics 

2. an ability to apply engineering design to produce solutions that meet specified needs with 
consideration of public health, safety, and welfare, as well as global, cultural, social, 
environmental, and economic factors 

3. an ability to communicate effectively with a range of audiences 
4. an ability to recognize ethical and professional responsibilities in engineering situations and 

make informed judgments, which must consider the impact of engineering solutions in 
global, economic, environmental, and societal contexts 

5. an ability to function effectively on a team whose members together provide leadership, 
create a collaborative and inclusive environment, establish goals, plan tasks, and meet 
objectives 

6. an ability to develop and conduct appropriate experimentation, analyze and interpret data, 
and use engineering judgment to draw conclusions 



7. an ability to acquire and apply new knowledge as needed, using appropriate learning 
strategies. 

 
SO 3 is identical to R’Horizons’ Goal #4 and it also addresses the deficiency in oral communication. 
SO 1,6 overlaps with Goal #3.  
 
 
The R’Horizons Curriculum (Sec. IV) requires students to take 8 courses in 5 categories: A) 
Creativity, B) History, C) Society, D) Nature, and E) Technology. 
 
The R’Horizons description of “Creativity” leaves out the creativity of engineering design. As noted 
in the document “Criteria for Accrediting Engineering Programs”, engineering design is “an 
iterative, creative, decision-making process” and “Engineering sciences are based on mathematics 
and basic sciences but carry knowledge further toward creative application needed to solve 
engineering problems.” EE students take a 2 quarter senior design sequence in which they design a 
new system or software. This 2 quarter sequence should satisfy the Creativity category GED 
requirements.  
 
Since most EE courses have a technology component, we would expect the “Technology” category 
to be automatically satisfied by the EE major requirements. 
 
In the category of “Nature,” we require Phys. 40a,b,c to satisfy the requirements in that area. 
 
Under “Other Required Courses” p. 20, it is not clear if the 2 unit “perspectives for living” 
requirement is an additional load on top of the 14 GED courses proposed.  
 
Because of the unique constraints of engineering programs and their documented outcomes that 
already satisfy many of the R’Horizons goals and objectives, GED requirements should be 
customized for BCOE students to best satisfy their needs. This is similar to the approach described 
in “Document 2: Alternative Structure for General Education Requirements” described on p. 4 (p. 
64 of the pdf file) of “Supplemental Report No. 2: Archival Documents”. This document suggests 
that different GED requirements would apply to STEM and non-STEM majors. We highly 
recommend that BCOE become proactively involved in the re-design of GED requirements for 
engineering majors. 
 
 




