2024-2025 Annual Assessment Report for the
Bachelor of Science in Engineering

Name of program: B.S. in Engineering
Type of program: Major

College of Arts and Sciences
Prepared 1 November 2025

Special note: The Engineering program has been excused from submitting this report for AY23
and AY24 due to our ongoing application for initial accreditation from ABET. This is our first CAS
report since November 2022.

2024-2025 Annual Assessment Report for the Bachelor of Science in Engineering
I. Logistics
1. Contact information
2. Type of program
3. Curriculum
Table 1: Curriculum Map
Table 2: SOs to ILOs mapping
Il. Mission statement and Program Learning Outcomes
1. Changes in mission statement since last assessment cycle
Mission Statement
2. Changes in program learning outcomes since last assessment cycle
Program Educational Objectives
Program Learning Outcomes (“Student Outcomes”)
AY25 assessed Student Outcomes
AY26 Student Outcomes to be assessed
lll. Methodology for assessment
Overview and Rationale
Criteria and Rubrics for assessment
Student Outcome 1
Student Outcome 2
Student Outcome 6
Process followed to collect data
IV. Results and maijor findings
1. Results from Classes
2. Results from discussions and reflections
V. Closing the loop
Feedback from the FDCD
Plans for AY26

© © © © 0000 NO OO OO BADNMNMNDNN-_A=

N N U G U G |
© © © NN ~NO O b



|. Logistics

1. Contact information

Feedback should be sent to the Chair of the department, Prof. Lou Sassoubre
(Isassoubre@usfca.edu), as well as our assessment lead, Hana Mori (hana.mori@usfca.edu).

2. Type of program

This is an assessment report for the Bachelor of Science degree in Engineering major program.
The B.S. in Engineering is the single degree program offered by the Department of Engineering.
As the CAS Dean’s office is already familiar, the Engineering program adheres to the
requirements of ABET accreditation, which dictates specific Student Outcomes (what we would
call “Program Learning Outcomes” in CAS), and cycles and patterns for review and assessment.
The snapshot provided in this report captures our activities for the AY25 period, according to the
ABET requirements.

As of the writing of this report, we are still in the midst of our initial application for ABET
accreditation, so we do not yet have final approval of the curriculum described below. Some
changes are still possible in addition to expected changes for improvements based on
assessment review.

The Environmental Engineering minor, housed in the department of Engineering, will be
reported separately.

3. Curriculum

The engineering program has two concentrations: sustainable environments engineering (SEE),
and electrical engineering (EE). All students must choose and complete one of the
concentrations, but may additionally take courses from the other concentration.

Table 1: Curriculum Map

The table below describes the level at which each course required for the major addresses each
of the seven learning outcomes (listed after table) in each of the concentrations. The courses
listed below are those that were required through AY25. There are some changes already in
effect for AY26.
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Highlighted rows are courses used for ABET assessment
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For the Electrical Engineering concentration:

ENGR 301: Applied Linear Algebra 0] 0) O
ENGR 303: Engineering Computation II O O O O O
ENGR 262: Intro to Digital Electronics O O e O O
ENGR 264: Analog Electronics O O e O O
ENGR 362: Signals and Systems 0] O ¢ O O O
ENGR 364: Control Systems M O O O M O

ABET Student Outcomes are as follows (prescribed by ABET):

Students will achieve an ability to:

1.

2.

identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics

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

communicate effectively with a range of audiences

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

function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives
develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions

acquire and apply new knowledge as needed, using appropriate learning strategies

Table 2: SOs to ILOs mapping

The Institutional Learning Outcomes (ILOs) for the University of San Francisco are:

1.

2.

Students reflect on and analyze their attitudes, beliefs, values and assumptions about
diverse communities and cultures and contribute to the common good (Critical Thinking)
Students explain and apply disciplinary concepts, practices and ethics of their chosen
academic discipline in diverse communities (Critical Thinking)

Students construct, interpret, analyze and evaluate information and ideas derived from a
multitude of sources (Critical thinking; quantitative reasoning; information literacy)
Students communicate effectively in written and oral forms to interact with their personal
and professional communities (Written and oral communication)



5. Students use technology to access and communicate information in their personal and
professional lives (component of information literacy)

6. Students use multiple methods of inquiry and research processes to answer questions
and solve problems (Critical thinking; quantitative reasoning; information literacy)

7. Students describe, analyze, and evaluate global interconnectedness in social, economic,
environmental and political systems that shape diverse groups within the San Francisco
Bay Area and the world (Critical Thinking)

Table 2 describes when and how each student outcome (SOs) for the B.S. in ENGR

degree maps onto the Institutional Learning Outcomes (ILOs) for the University of San
Francisco.

Table 2: Mapping of ENGR PLOs to USF ILOs

SO1 SO2 SO3 SO4 SO5 SO6 SO7
ILO1 X
ILO2 X X
ILO3 X
ILO4 X X
ILO5 X X X
ILO6 X X X X
ILO7 X




ll. Mission statement and Program Learning
Outcomes

1. Changes in mission statement since last assessment cycle

No changes since the last assessment report.

Mission Statement

USF Engineering’s mission is to educate the whole person in the Ignatian tradition of
transforming the world and ourselves. Through an innovative, inclusive, and applied education
focusing on design, creation, and resourcefulness, it provides students the skills and
perspective they need to succeed as professionals and the self-confidence, sensitivity,
empathy, and cultural competency necessary to be ethical and responsible engineers
empowered to effect meaningful change. It is distinguished by its high quality
community-engaged scholarship, teaching, and research, and its interdisciplinary programming
relevant to real projects locally, regionally, and internationally.

2. Changes in program learning outcomes since last assessment cycle

No changes to SOs since the last assessment report. Changing them would require approval by
ABET.

Program Educational Objectives

ABET requires us to undergo a documented review process at regular intervals *to update and
refine our Program Educational Objectives (PEOs) together with our four main constituent
groups: current faculty and staff, current students, alumni, and advisory council. We underwent
this process in spring of 2024, and have updated the PEOs to those you see below. USF
Engineering succeeds in its mission by graduating students who meet our four educational
objectives to:

1. Engage in an engineering process applying creative problem solving techniques and
technical skills based on previous experiences, curiosity and a commitment to
continuous learning



2. Seek opportunities to practice engineering which values diverse communities, and
integrates multiple perspectives through collaborative teamwork

3. Develop a professional identity fortified by integrity, interdisciplinary engineering
knowledge, passion, self awareness, mentorship, leading by example and modeling of
values

4. Integrate values of social justice and environmental sustainability into engineered
solutions and consider impacts on individuals and communities

Program Learning Outcomes (“Student Outcomes”)

ABET requires a two-part statement of outcomes — in addition to the Program Educational
Objectives stated above as part of the Mission, we will meet the seven Student Outcomes
listed above, in the previous section. ABET has approved the assessment plan summarized
below:



B.S. in Engineering Assessment Plan

Related outcomes have been grouped for assessment within the same year. As a general strategy,

students are required to submit digital versions of deliverables which are pre-determined to be

used as data for assessment of that outcome.
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AY 25 assessed Student Outcomes

As specified by the plan above, in AY25 we assessed SO1, SO2, and SO6.

AY26 Student Outcomes to be assessed

This current year, we will be assessing SO3 and SO5.




lll. Methodology for assessment

Overview and Rationale

ABET encourages us to keep the assessment plan as simple and reasonable as possible, and
to present evidence of summative achievements, primarily. The blue-highlighted courses in
Table 1 are mostly those taken by every Engineering major regardless of concentration area, in
addition to one course from each concentration area which are planned to be offered every year,
and for the most part taught by full-time members of our faculty. ABET requires collection of
assessment scores as well as representative student work examples at the high, medium, and
low levels.

Since we are still a relatively new program, there is a great deal of discussion at department
meetings, and refinement of formative courses as well, including the development of
curriculum-wide paths for skill-building, but those details will not be included in this CAS annual
assessment report.

Criteria and Rubrics for assessment

During AY24, assessment criteria performance indicators (Pls) were developed for each SO we
were looking at. General rubrics were provided by the department assessment committee, but
instructors were given the freedom to adjust or modify to suit the needs of their course, and to
provide feedback.

General rubric:

1 = does not meet requirements

2 = developing toward meeting requirements
3 = meets requirements

4 = exceeds requirements

Student Outcome 1

SO 1 was assessed in ENGR 364: Control Systems, and ENGR 382: Engineered Water
Systems, which are both concentration area courses.

SO 1: identify, formulate, and solve complex engineering problems by applying principles
of engineering, science, and mathematics
P1 1: Identify key variables (knowns and unknowns) and how they relate to each other
with a flow diagram, equation or map of steps needed to solve an engineering problem
Pl 2: Quantitatively solve multi-step engineering problems by integrating knowledge

Student work products used for these assessments were the following:

ENGR 364: Control Systems



Final Exam Problems 12-14. Students were asked to answer any two of these three questions,
with an option to attempt the third for 50% bonus points. Assessment was done on their scores

on these questions without bonus points.

Following is one high-level student work example:
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And one low-level example:
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ENGR 382: Engineered Water Systems
Entire final exam - one representative problem is pasted here.

One high-level student work example:
Water Chemistry (13 points)
5. (7 pts) Consider a spill under an old industrial sitc that has resulted in high concentrations
of trichloroethylene (TCE) in the groundwater. TCE (C2HCl3) is found in the water at a
concentration of 0.15 mg/L.. The Henry’s law constant (Ku) for TCE is Ienry's Law
constant = 9.02%1073 atm m?/mol at 25 °C. The octanol-water partition coefficient (Kow)

is 407.
a. Is TCE more likely to be found in (partition into) the water, air or organic phase?

Explain your answer.
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¢. TCE is listed as a priority pollutant by the EPA and has a maximum contaminant
limit (MCL) of § pg/L. Is the concentration in the contaminated groundwater in
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And one low level example:
Water Chemistry (15 points) . o o ‘

5. (7 pts) Consider a spill under an old industrial site that has resulted in h{gh concentrations
of trichloroethylene (TCE) in the groundwater. TCE (C:HCL3) is foun_d in the Iwater ata
concentration of 0.15 mg/L. The Henry’s law constant (Ky) for T CE is Heury_s Law
constant = 9.02%107 atm m*/mol at 25 °C. The octanol-water partition coefficient (Kow)
is 407. . .
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Student Outcome 2

SO 2 was assessed in ENGR 210: Engineering Project & Design Il, and ENGR 411:
Engineering Project & Design Capstone Il, which are both required for all majors. Although
ENGR 210 is a sophomore level course, it is so critical in the development of SO 2 skills that we
chose to include it.



SO 2: 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
Pl 1: Gather information, qualitative or quantitative, to understand context of design
Pl 2: Analyze context to derive parameters for design
PI 3: Articulate how the end product integrates the external factors to meet the specified
needs

Student work products used for these assessments are described below:

ENGR 210: Project & Design |l
Design challenge/goal: How might we optimize a cathode, anode, electrolyte combination to

maximize the voltage and current of a low-cost battery to meet the power needs in a rural or
urban but off-the-grid setting?

Students were told they needed to discuss the following in their presentation: 1) the user, 2)
How your design addresses the user’s needs (within constraints due to social, environmental
and economic contexts), and 3) the key performance indicators they used. They were told the
goal of the pitch was to convince the class that their product best fit their user's specific needs in
a specific context.

Work products consisted of slide presentations, which are not pasted here, and scoring and
notes were provided in real time by various staff and faculty members in attendance.

ENGR 411: Project & Design Capstone |l
Students were told to prepare a presentation for their capstone project that gives an overview,

describes the final solution, describes how iterations were performed to reach that final solution,
lists well-defined milestones, and identifies any significant outstanding concerns they have.

Work products consisted of slide presentations, which are not pasted here, and scoring and
notes were provided in real time by various staff and faculty members in attendance.

Student Outcome 6

SO 6 was assessed in ENGR 310: Engineering Project & Design Ill, and ENGR 410:
Engineering Project & Design Capstone I, which are both required for all majors.

SO 6: develop and conduct appropriate experimentation, analyze and interpret data, and
use engineering judgment to draw conclusions
Pl 1: Conduct an experiment according to a given procedure, evaluate results in the
context of the hypothesis, and technique used to collect or model the data
P1 2: Design an experiment specifying appropriate (dependent and independent)
variables and tools for data collection, and draw appropriate conclusions



Student work products used for these assessments were as described below:

ENGR 310: Project & Design
Final team presentations of research project.

Work products consisted of slide presentations and physical prototypes, images of which are not
pasted here, and scoring and notes were provided in real time by various staff and faculty
members in attendance.

Process followed to collect data

The following steps outline the process that was followed for preparation of courses to be
assessed, data collection, and reporting.

During previous semester:

1. The assessment committee requests time during a department meeting for a discussion
of the previous semester’s results, and to notify instructors who will be providing
assessment data in their course the upcoming semester. Courses to be assessed are
already chosen based on the 3-year cycle assessment plan approved by ABET.

During the semester:

2. The instructor creates a work product to assess the chosen criterion. The instructor may
need to adapt the rubric to make it more specific to their work product.

3. As much as possible and reasonable, other staff and faculty members are invited to
participate in the assessment scoring.

4. Atthe time of grading of the work product, the instructor(s) assesses the work product
for each student using the following scale: Introductory (1), Developing (2), Meets
expectations (3), or Exceed expectations (4) according to the rubric provided.

5. The instructor submits the following to the assessment team:

o Examples of the work products assessed - high, medium, and low quality

o A description of which part of the work products was assessed (e.g., question 1
of part 2 of work product 1)
Students responses (raw data)
A reflection on the experience + feedback for next year

At the end of the semester:

6. The assessment team collects the data (work products and corresponding assessments)
and creates a summary calculation of assessment score for the outcome of interest,
including the following:

o Complete quantitative analysis of the data
o Assemble and summarize any relevant qualitative data

7. Assessment committee submits annual assessment report (this document) after the

conclusion of the academic year.



V. Results and major findings

Throughout AY25, we collected data from the courses described above, and informal
discussions about how a course went would happen immediately, with formal review and
work toward refining aspects of the curriculum occurring in department meetings. The
resulting findings included improvements in teaching and learning practices, and
reflections on the assessment methodologies. These specific assessment results from
AY25 will be presented at our next faculty department meeting in November 2025.

Findings are summarized below.

1. Results from Classes

SO Course Average score | % 3.00 or better
assessed (out of 4.00)

SO 1 ENGR 364: Control Systems 2.76 64.7

SO 1 ENGR 382: Engineered Water Systems 2.25 43.8

SO 2 ENGR 210: Project & Design |l 2.7 15

SO 2 ENGR 411: Project & Design Capstone Il | 2.57 50

SO 6 ENGR 310: Project & Design Il 2.48 43

Again, the general rubric adopted by instructors was:
1 = does not meet requirements

2 = developing toward meeting requirements

3 = meets requirements

4 = exceeds requirements

2. Results from discussions and reflections

As noted above, the formal discussion of these results is planned to occur at our November
department meeting, so the findings summarized below are collected from both formal and
informal discussions concerning these courses. Since we are still under review by ABET, and
since we are still a relatively new program having only graduated two cohorts as of this report,
we have been engaging in frequent discussions about the achievement of outcomes overall
throughout the curriculum, and making regular updates to many courses in addition to the ones

formally being assessed.

SO1: identify, formulate, and solve complex engineering problems by applying principles of

engineering, science, and mathematics




These upper division courses have been offered the fewest number of times, so we are still in
the process of determining the best content, structure, and teaching methods based on what
students have learned in earlier courses, which have also been in transition. The November
department discussion may include topics such as whether there is a need for several
assessors to be involved in determining the assessment score, given that they come from exam
performance, and the meaning of the medium-range percentages of students achieving the
level of “meeting requirements”.

SO 2: 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

The sequence of Project & Design courses have been under continuous overhaul, including
major features such as # of units, CEL designation or not, and changing instructors. Despite
being a sophomore-level course, we chose to include data from ENGR 210 because it has
become the most successfully stable of these courses, with reliable data concerning the level of
achievement of SO 2 by students at this stage. Given that the stage is truly formative, we will
likely discuss whether 15% is an acceptable “pass rate”, or if something should be changed
about either content, or method of assessment, for example. As the other project courses also
stabilize, we may revisit whether we should continue to collect data from ENGR 210, or move to
the later courses, since ABET emphasizes summative assessment rather than formative.

SO 6: develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions

ENGR 310 was re-tuned to address this SO specifically, by incorporating a research project in
addition to a design project, that students completed in teams. This was the first offering of that
course in this format, and plans are underway for more changes for Spring 2026. The relatively
low assessment pass rate from AY25 is also indicative of the as-yet not stabilized student
preparation, as well as instructor/department understanding of the overall curricular
development of this SO. This is likely to be another discussion topic at our next meeting.



V. Closing the loop

Our quest for ABET accreditation started more than 2 years ago, and we have learned a
tremendous amount during this process. At the time of this writing, we know we have
presented ABET with a curriculum and assessment plan that they can approve, and we
also have come to understand that some of ABET’s very strict interpretations of “what
engineering is” sometimes clash with our program’s vision of the work and person of a
successful engineer. Still, we are in the last stages of navigating these details, and should
soon have all of our questions answered, and a fully approved curriculum to move
forward with.

Feedback from the FDCD

We were excused from providing a report for AY23 and AY24, so we do not have specific
feedback to respond to.

Plans for AY26

As outlined in our assessment plan, AY26 takes a look at the following two SOs:

SO 3: communicate effectively with a range of audiences

SO 5: function effectively on a team whose members together provide leadership, create
a collaborative and inclusive environment, establish goals, plan tasks, and meet
objectives

As of now, the two courses we will assess for these SOs are ENGR 210 and ENGR 310, the
sophomore and junior-level project courses, respectively. These both occur in the spring
semester, this was done on purpose because we were expecting our ABET results during Fall
2025, and wanted to restart assessment based on their final feedback.
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