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1. PURPOSE

In the title “assessment and accreditation,” we call out two separate but related tasks for CBEE faculty
and administrators. Assessment refers to any information gathering and analyses conducted to
measure the effectiveness of our educational programs. The primary source of data for assessment
includes course summaries and surveys of students, faculty, alumni and industry. Accreditation refers
to the work and reporting necessary to maintain the ABET accreditation of our undergraduate
programs (Chemical Engineering, Bioengineering, and Environmental Engineering) Accreditation of the
University by the Northwest Commission on Colleges and Universities (NWCCU) .

2. PROGRAM EDUCATIONAL OBIJECTIVES

Each of the CBEE programs has developed program educational objectives. The PEOs are periodically
updated through reviews with partners. The PEOs undated in Spring 2025 through review by faculty,
students and IAB members for all three programs are shown below.

Bioengineering. Alumni of the Bioengineering program will be work-ready engineers, problem solvers,
responsible professionals, and interdisciplinary collaborators. Specifically, within a few years after
graduation, they will have:

1. Obtained employment in the biotechnology, biomedical, or bioprocessing industries or entered
graduate studies in bioengineering or a related field and/or gained admission to professional
schools including health-professional programs and law programs;

2. Created value through solving problems at the interface of engineering and biology, whether in
a manufacturing, research, or clinical environment;

3. Pursued professional development in order to fulfill their professional and ethical
responsibilities, and they will have recognized and responded to evolving contemporary
guestions at the interface of biosciences, technology, and society; and

4. Demonstrated good communication skills and worked effectively in cross-functional team
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environments comprised of a diverse set of members with varying organizational backgrounds,
positions, and geographic locations.

Environmental Engineering: Alumni of the environmental engineering program will be work-ready
engineers, adaptable problem-solvers, responsible professionals and interdisciplinary collaborators.
Specifically, within a few years of graduation, they will have:

1. Gained employment in the field of environmental engineering or a related field, or
matriculated in an environmental engineering or related graduate or professional program;

2. Created value by analyzing and designing sustainable solutions to problems involving resource
management, regulatory compliance, environmental processes, human health, and pollution
abatement and prevention in water, air and soil;

3. Successfully communicated or defended designs and decisions through reference to
fundamental concepts of math, science, and engineering;

4. Facilitated collaboration and built strong professional relationships by working successfully in
multi-disciplinary teams and effectively communicating with a diverse group of stakeholders;

5. Actively participated in professional development activities that demonstrate a commitment to
sound professional and ethical practices, and the protection of human health and the
environment; and

6. Achieved Engineer in Training (EIT) certification by passing the Fundamentals of Engineering
exam and gained experience relevant for professional licensure.

Chemical Engineering. Alumni of the Chemical Engineering program will be work-ready engineers,
adaptable and creative problem solvers, responsible professionals, and interdisciplinary collaborators.
Specifically, based on the needs of the program’s constituencies, within a few years of graduation
chemical engineering alumni will have:

1. Obtained professional employment in a company, institute or agency within the chemical or
related industries, entered a graduate program in chemical engineering or a related field or
gained admission to a professional program such as medicine, law or business.

2. Created value by applying appropriate modern engineering tools to the analysis, design, and
control of chemical, physical, and/or biological processes, including the hazards associated
with these processes.

3. Continued to develop their skills and knowledge through active participation in professional
development activities including EIT certifications, memberships in professional organizations,
mentoring and continuing education courses in order to fulfill their professional and ethical
responsibilities through lifelong learning.

Page 3 of 12



4. Demonstrated good communication skills and worked effectively in cross-functional team
environments comprised of a diverse set of members with varying organizational
backgrounds, positions, and geographic locations.

3. ENGINEERING STUDENT OUTCOMES AND COURSE-TO-OUTCOME MAPS

ABET is a nonprofit, ISO 9001 certified organization that accredits college and university programs in
applied and natural science, computing, engineering and engineering technology. With ABET
accreditation, students, employers and society can be confident that our program meets the quality
standards that produce graduates prepared to enter a global workforce.

ABET specifies the student outcomes that graduating B.S. students should achieve. The student
outcomes listed below were implemented in CBEE in the fall of 2018, and the elements of each
outcome were implemented in Winter 2024.

Outcome 1 (3 elements): An ability to identify, formulate, and solve complex engineering problems
by applying principles of engineering, science, and mathematics.
a. An ability to identify complex engineering problems by applying principles of engineering,
science, and mathematics.
b. An ability to formulate complex engineering problems by applying principles of engineering,
science, and mathematics.
c. An ability to solve complex engineering problems by applying principles of engineering, science,
and mathematics.

Outcome 2 (3 elements): 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.

a. Define design specifications and constraints, considering public health, safety, and welfare, as
well as global, cultural, social, environmental, and economic factors.

Use proven design methodologies and practices and available resources to achieve design intent.
Produce design alternatives.

Outcome 3 (2 elements): An ability to communicate effectively with a range of audiences.
a. Produce reports and presentations of appropriate length (time) and technical breadth and
depth for a given audience and setting.
b. Produce reports and presentations that use clear and effective visuals to supplement written
or verbal descriptions.

Outcome 4 (3 elements): 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.
a. An ability to recognize ethical and professional responsibilities in engineering situations.
b. An ability to consider the impact of engineering solutions in global, economic, environmental,
and societal contexts.
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c. An ability to make informed judgments considering global, economic, environmental, and
societal contexts.

Outcome 5 (2 elements): 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.
a. An ability to function effectively on a team whose members together provide leadership and
create a collaborative and inclusive environment.
b. An ability to function effectively on a team whose members together establish goals, plan
tasks, and meet objectives.

Outcome 6 (3 elements): An ability to develop and conduct appropriate experimentation, analyze and
interpret data, and use engineering judgment to draw conclusions.

a. An ability to develop appropriate experimentation.

b. An ability to conduct appropriate experimentation.

c. An ability to analyze and interpret data and use engineering judgment to draw conclusions.

Outcome 7 (3 elements): An ability to acquire and apply new knowledge as needed, using
appropriate learning strategies.

a. An ability to acquire and apply new knowledge as needed.

b. An ability use appropriate learning strategies when acquiring new knowledge.

These outcomes are fulfilled in all our degree program courses. However, we have mapped three or
four culminating courses to each outcome for quantitative demonstration of student competency of

the outcome. These course-to-outcome maps are shown for the three CBEE degree programs below:

Bioengineering Course to Outcome Map (Updated Fall 2024)

Student Outcomes 1 2 3 4 5 6 7
CBEE 320 a,b,c

BIOE 340 a,b C

BIOE 351 b,c

BIOE 420 a,b,c

BIOE 457 a,b,c | a,b,c

BIOE 453 a,b a,b a,b,c

BIOE 462 a,b,c

BIOE 465 a,b

BIOE 495 (formerly 491) a,b a,b
BIOE 496 (formerly 492) a,b,c a,b a,b,c
BIOE 497 (formerly 490) a,b,c a,b

Outcome and

Professionalism Survey

a,b,c a,b
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Chemical Engineering Course to Outcome Map (Updated Spring 2025)

Student Outcomes 1 2 3 4 5 6 7
CBEE 414 a,b a,b,c | a,b,c

CHE 320 a a,b,c

CHE 334 a,b,c

CHE 461 a,b,c a,b

CHE 411 a,b,c | a,b,c

CHE 415 a,b,c | a,b,c

CHE 431 a,b,c a,b a,b,c

CHE 432 a,b a,b,c a,b

CHE 443 a,b,c

Outcome and

Professionalism Survey

a,b,c a,b

Environmental Engineering Course to Outcome Map (Last Updated Spring 2025)

Student Outcomes 1 2 3 4 5 6 7
CBEE 320 a,b,c
CBEE 414 a,b a,b a,b,c
CHE 334 a,b,c
ENVE 415 a,b a,b a,b,c a,b
ENVE 421 a,b,c | a,b,c
ENVE 422 a,b,c | a,b,c
ENVE 457 a,b,c
ENVE 490 a,b,c a,b a,b
ENVE 456 a,b,c a,b

Outcome and
Professionalism Survey

a,b,c a,b

4. ASSESSMENT AND ACCREDITATION COMMITTEE (AAC) CHARGE AND MEMBERS

The charge of the assessment and accreditation committee (AAC) is to:

(1) Assess the performance and function of the three undergraduate CBEE programs (BIOE,
ENVE and CHE);

(2) Share and discuss assessment information with the CBEE faculty (closing the loop) to
facilitate continuous improvement of the three UG programs, and;

(3) Fulfill the assessment requirements for the University and the external accrediting agency
(ABET).
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The assessment and accreditation committee is populated every year at the CBEE annual retreat.
Often faculty members will remain on the committee for many years, and there is no suggested time

limit for the committee's participation.

The AY2025-26 committee consists of faculty representing each CBEE discipline.

Christine Kelly (BIOE), Chair

Chih-hung Chang (Associate Head for Undergraduate Programs), Co-Chair

Kaitlin Fogg (BIOE)
Adam Lambert (CHE)
Devlin Monfort (ENVE)

5. ASSESSMENT AND ACCREDITATION DOCUMENTATION

The documentation of the AAC activities historically is located on the CBEE office drive at:

stak.engr.oregonstate.edu\office\CBEE\ACADEMIC\Assessment and Accreditation (ABET).

Course summaries (prior to fall 2018) are located on the CBEE office drive at:

stak.engr.oregonstate.edu\office\CBEE\COURSES\Course_Summaries.

Currently, the committee uses a BOX folder to document activities:

\Box\Assessment and Accreditation — CBEE

6. ASSESSMENT AND ACCREDITATION ACTIVITIES AND SCHEDULES

Table 1 describes the current assessment instruments and their schedule.

Table 1. Surveys and Meetings

Instrument Stakeholder Frequency
Prepared by faculty, based on Every CBEE delivered
Course summary
student work course
Industrial advi board ti
naustnial agvisory board meetings Industrial advisory board members Biannually

(Spring an Fall)

Curriculum committee and faculty
meetings

Curriculum committee and faculty

Multiple times per
year

Placement survey

CBEE graduating students

Annually (spring)

Student outcome and experiential
learning survey

CBEE Senior UG students (in final
design course)

Annually (spring)
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The AAC performs the following assessment tasks:
e Write annual OSU Assessment Reports: due every year in November
e Coordinate ABET Accreditation activities on a six-year cycle (next visit in Fall 2026):
o Write ABET self-study report (due July 1, 2026)
o Prepare and lead ABET accreditation visit (fall 2026)

e Present, discuss and involve faculty in assessment results and analysis during academic year
faculty meetings and at the annual CBEE Spring and Fall Retreat

e Present and discuss assessment and programs status with the Industrial Advisory Board at the
annual Spring and/or Fall IAB meeting

e Collect and analyze assessment data, including administering the online course summary
Course Data Collection Tool (https://eecs.engineering.oregonstate.edu/education/abet/).

7. COURSE SUMMARIES

All assessment and accreditation activities rely on individual faculty to write course
summaries. Course summaries are the most important source of data for assessment
and accreditation and completing them is a part of the work of teaching a course.

A course summary is a record of the successes and challenges of a course offering from the
instructor’s point of view. A course summary is prepared by the instructor after a course is offered. A
course summary for every course offered in CBEE should be prepared (both graduate and
undergraduate courses, both required and elective courses). Course summaries need to address
student attainment of the course’s specific learning outcomes, as well as other reflections on the
course, including student preparation and innovations or changes in how the course is taught. Note
that any changes to course learning outcomes (CLOs) need to be considered by the CBEE Curriculum
Committee before being implemented.

SO = Student Outcome, program wide, developed by ABET

CLO = Course Learning Outcome, specific to a course, developed by faculty
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Course Summary Instructions

Completing the course summary consists of the following five parts:
Navigation to course summary site

Enrollment and assessment cohort size

Syllabus Upload

Course Learning Outcome and Student Outcome Assessment
Student Work Upload (for AY2025-26)

General Questions

ok wnNPeE

1. Data Assessment Tool. Navigate to the data assessment tool and log in with your ONID credentials.
https://eecs.engineering.oregonstate.edu/education/abet/

2. Enrollment and assessment cohort size
Add the approximate enrollment of the course. The cohort size is the same as the enroliment
unless you are only evaluating some of the students in the course. For example, in CBEE 414,
the ENVE and CHE students are assessed separately. So, the cohort size would be the number
of ENVE students for the ENVE assessment.

Select Additional Co-Editor v

Co-editor Missing?

Total Enroliment: € Assessment Cohort Size: €

3. Syllabus Upload

Upload the latest version of the syllabus you used this term.
Your Syllabus Upload

Your curriculum committee has requested you supply a copy of the syllabus you gave to students for this offering this term. Please upload that here.

Upload Syllabus

4. Course Learning Outcomes
The Course Learning Outcome section may include two types of assessment information requests.
a. Mapped and unmapped courses: Your CLOs will have a text box provided for you to
gualitative discuss the students’ attainment of that CLO.

Course Learning Outcomes

CLO 01 ®: Formulate and apply differential material balances to the design and analysis of a variety of bioreactor configurations. (ABET Student Outcomes®: 1,)

Write your comments here

If you like, use the following examples to help you write your assessment.
Example: CLO 1 was assessed using homework, quizzes and exams. Based on the performance
of students on these instruments, the CLO was met by nearly all of the students.
Example: CLO 3 was assessed using homework and a project. Based on the performance of
students on these instruments, the CLO was met by most/half/few of the students. The
students struggled with the analysis of immobilized cell bioreactors and the application of mass
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transfer.

b. Mapped courses: The program SOs that are mapped to the course have been added to the

course summary. For example, BIOE 457 is mapped to SO’s 1 and 2, and both of those
outcomes have been added to the list of CLOs. Below is a diagram of what information we
need (circled) for each mapping. You do not need to fill out the remainer of the data
boxes. So, you only have to input 3 items: (1) upload the KPI assighnment, (2) add the
benchmark (satisfactory score), and (3) add the % student that met the benchmark.

Add your KPI ‘is met’ Add the % of students
score here (e.g. 80%) achieving a score
Upload your KPI equal to or greater
(assignment) here \ than the satisfactory
P

CLO 05 @: ABEPSO #1: An ability to identify, formulate, and solve complex engineering probleny by applying principles of engi ing, science, and mathematics.

PERFORMANCE TARGET SATISFACTORY SCORE PERCENT STUDENTS MEETING

0 %) @ SATISFACTORY SCORE (%) @ FILE UPLOADS ©

i ASSESSMENT METHOD @ MEAN (%) & MEDIAN (%) @

Exceed

‘ Exceeds Example ‘

Meet

‘ Meets Example ‘

Not Meet

‘ Not Meets Example ‘

Add Additional Method

If you use one assignment for more than one mapping, grade the aspects of the
assignment that pertain to each outcome separately and report the % attainment
separately. If you did not do that this year, note it as an improvement for next year.

If you have more than one major in your mapped class, there will be separate entries in the
data collection tool for each program. This include CBEE 414, CHE 334, and CBEE 320.

5. Student Work Upload (for AY2025-26)

In AY 2025-26 mapped course instructors will upload three examples of student work should for each

mapped SO. On the right side of the Quantitative assessment box are the selections to upload

examples of the KPI that (1) do not meet, (2) meet, and (3) exceed the satisfactory score.

CLO 05 @: ABET SO #1: An ability to identify, formulate, and solve complex engineering problems by applying principles of engineering, science, and mathematics.

PERFORMANCE TARGET SATISFACTORY SCORE PERCENT STUDENTS MEETING

(%) @ %) @ SATISFACTORY SCORE (%) @ FILE UPLOADS @

Wl ASSESSMENTMETHOD @ MEAN (%) & MEDIAN (%) @

Exceed

‘ Exceeds Example ‘

Meet
ovgmarssgment ||| | || | | s

Not Meet

‘ Not Meets Example ‘

Add Additional Method
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6. General Questions
Answer the general questions that are displayed below the Course Learning Outcome tables. An
example is provided for each of the General Questions.

Question 1
If one or more of the CLOs above were not met, please comment on why they were not met. (Required)

Example: All of the CLOs in the course were met.

Example: CLO 3 (use of computational tools) was not fully met because students had limited
prior coding experience, and class time was insufficient to support scaffolded skill-building.

Question 2
If this is a mapped course, comment on the student attainment of the student outcomes mapped to this course. If it is not a mapped course,
indicate which of the seven student outcomes this course assesses well, and describe how the students did or did not meet the outcome.

(Required)
Example (mapped course): The SO 2 was assessed using homework and a project, quantitative
information regarding performance on the KPI is above. In general, some students struggled
with the identification and use of specification and constraints in the design process.
Example (unmapped course): This course has considerable content related to SO 3
(communication). Students generally perform well in oral presentations, but do not write with
appropriate clarity or conciseness.

Question 3

Please comment on any changes or improvements made to the course this offering and what evidence or feedback inspired the changes.
(Required)

Example: A midterm quiz was added to better assess CLO 2 after noting that project work alone
did not reflect individual understanding

Example: A project was added to provide practice with more open-ended problem solving.
Question 4

Please comment on the student level of preparation for this course and discuss any special actions that were taken to address any missing
skills. If anything is different than previous groups of students, please make special note of it. (Required)

Example: Students were not proficient in statistical analysis of data and how to assess and
describe uncertainty.

Example: Students struggled with the application of Python to computation problems.

Question 5

Recommend improvements for the next time this course is taught. (Required)

Example: A coding bootcamp and peer pair programming content will be added.
Example: A rubric will be developed and used to score the SO #4 KPI.
Example: The project scores will be reported with two scores — one specific to SO #2 and one
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specific to SO# 4.
Example: Reintroduce a group brainstorming session in Week 2 to support teamwork skills and
early project planning
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