Computer Science - Bachelor of Science

Current Compliance Year: 2024-2025
Full review

Resources
Before completing this form:
o Review the resources available to assist you.
e Thelinkin WorkZone directs you to your program'’s folder for this year’s review,
which includes:
o Afull copy of your previous report with the SLOA of record attached.
o A folder with previous SLOAs as individual documents.
e The Resources folder contains:
o Templates for creating or updating SLOASs.
o Training materials from the SLOA and Program Review Training held in
August.
¢ Additional tools and information can be found on the Academic Program Review
Website.
If you have questions or concerns during this process, please reach out to mailto:uaf-
accreditation@alaska.edu

Recent Recommendations

Feedback will include recommendations from the last Expedited Review or from your most recent
review by your school or college. You may not see any feedback or recommendations until you have
completed your first full or mid-cycle review.

Develop online offerings/options,Consider curricular revisions,Address equity gap

Develop online options for working students, explore curricular revisions to make degree more
attainable.

Develop a plan to increase gender diversity.

Response to Previous Recommendations (if any):

“Develop online options for working students”: During the COVID pandemic, we gained experience
offering courses 100% online. We now regularly offer synchronous distance as an option for students.

“Explore curricular revisions to make degree more attainable”: Changes with this idea in mind were
being made at the same time as these recommendations. In 2021 we added a CS 241 circuits course that
uses Arduino to teach interactive C++ programming in an interesting and friendly context. This change
was at the EE department's request in 2019, replacing EE 341 which they taught for us. In 2022 we
added a CS BA option to the catalog, which replaces the 14 credits of math beyond Calculus I in the

CS BS with more electives, humanities, and a minor complex.

“Develop a plan to increase gender diversity.”: Our primary response to this was the introduction of the
CS BA degree program. See the CS BA program review document,




Student Learning Outcomes

The previous Student Learning Outcomes Assessment has been submitted as its own report.
Going forward you will use the following prompts to discuss the success of your most recent SLOA
plan and address your assessment activities since your last SLOA report (typically the past two
years or since your last program review).

Learning outcomes feedback from last review:
Strong alignment with SLOA plan,Compelling learning story

SLOA is strong and well aligned with ABET. The program shows strong alignment between the plan,
the results, and the analysis done by the program. The curricular changes made are directly tied to
outcomes assessment and analysis.

Discuss your SLOA findings, changes you are making and what you hope to see as a result:

The assessment for the CS BS program involves collecting and assessing 23 indicators of student
achievement of learning outcomes on a 3-year cycle. From fall 2022 to spring 2024 we looked at 14 of
these indicators, along with another indicator that we have since deleted (D5) due to redundancy. Each
semester we collect data in a few courses. Each year the CS assessment committee meets to examine,
discuss the data, and close the loop with specific recommendations, including changes to individual
courses and cross-cutting recommendations across all courses. Assessment is based, depending on the
indicator, on student performance in homework problems, exam questions, or in-class presentations.
The curricular changes listed below are taken directly from our summary reports on our undergraduate
assessment process, which are in the Google Drive folder.

Discuss the curricular changes made based on assessing your SLO. If you haven't made any
curricular changes, please explain why not and address what you did notice in the review,
including strengths of your curriculum through the assessment of your outcomes:

Listed below are the courses in which changes were made during 2022-2023 and 2023-2024, along
with the changes made in each. After each change in parentheses are the academic year in which the
change was made and the assessment indicator that the change was based on.

CS 301: Assembly Language Programming
Need a homework where students write the timing code, not just run it. (2023-2024 C2)

CS 321: Operating Systems
Give security examples: e.g., when students are cheating because shared server /home permissions are
g+1 (2023-2024 E4)

CS 371: Computer Ethics & Technical Communication
Try peer review of writing. (2022-2023 E1)
Emphasize the use of a diagram to communicate clearly. (2023-2024 F4)

CS 372: Software Construction
Examples of *worst* practices: bad commit messages like "committed code", "fixed sh*t", "updated
code" (2022-2023 13)

CS 471: Senior Capstone |
Cover 118n/ localization libraries (2023-2024 G2)




Supporting Documents

Please ensure that all relevant supporting documents, such as artifacts, rubrics, and student data,
are uploaded to your designated Google folder in WorkZone or directly into Google Drive. Note: Do
not include any information that may identify students in your data.

Updated SLOA?
If you are updating your SLOA document, please include it with your report and other supporting
documents in your designated folder. It does not need to be filed separately in the "SLOA” folder.

Are communication outcomes embedded in the SLOA Plan?

As of 2017 all Baccalaureate programs were required to embed the communication outcomes
within their SLOA Plans, this is optional for non-Baccalaureate programs. Please mark the
appropriate box below.

Embedded: X
Not Embedded:

Student Success

To access the Student Success Dashboard please sign into a UA computer with VPN connection (if
not on campus). You will need your UA credentials and it is best accessed with the most updated
version of Chrome, Edge, Firefox or Safari browsers; Internet Explorer is not supported. You will
need to filter the data to see your programs. If you need assistance in finding the data for your
programs, please contact your data liaison or Julia Manfredini in the PAIR office.

Data Liaisons

Each school or college has a team of Data Liaisons to help you analyze the data provided in the
portal and may be able to help you see your data in multiple contexts. You can find a list of data
liaisons on the resources page for Program Review.

The college or school level committee will also have access to this data with the goal that by
providing these visualizations data availability will be increased.

Data supplied within the dashboard linked below is intended for Academic Program Review and not for any other purpose.
Student Success Data Dashboard

Previous Feedback

The program does a nice reflection of the equity gaps folEEEEEm in the program. They identify
advanced calculus (CALC ) specifically as a barrier tomEmmmm and discuss how they are creating a
new BA Calculus that is a “minimal-calculus degree path” to address this equity gap. The reflection of
the gender-gap is very thoughtful, however, it appears to reflect the idea thatilllli® can not do
advanced math and the program needed to develop something less in order to bringmm 1ip. This
is in spite of the pioneering A n the field’s history. What other attempts have been made to
determine if it's more the way it’s being taught and less about the content, or some other factor? It will
be good to see how the new BA in CS impacts the equity gap.

Student Success Data Trends:



Trend Increase | Decrease | No Change
Persistence X

Pass Rates X

Student Credit Hours X

Majors X

Degrees Awarded X

Other Trends (Explain in narrative below)

Equity Gaps

Please discuss any equity gaps identified in your disaggregated student success data and explain
how you plan to address them. Please contact your data liaison or make an appointment with Julia
Manfredini to learn more about analyzing your data.

Both data analysis and comments on our previous program review report indicate an equity gap in the
gender of CS students: far more jjjj than i} major in CS at UAF. Our response to this was the
establishment, in 2022, of a BA degree in CS. See the CS BA program review document for comments.

Another issue that may influence our equity gap is that aspects of CS have been interpreted as
antisocial. An introverted “man vs machine” description of individual homeworks and machine
problems might be encouraging this distorted view, particularly in the crucial 200 and 300 level
classes.. Real-world programming tends to be much more interdisciplinary and adapted to its social
context, which may appeal to a broader group of students. We now require collaborative student work
in three of our courses (CS 372, 471, 472). We are working on how to get more of this collaborative
style of problem solving into lower level courses.

Optional Data Explanation
Feel free to share more of your thoughts on the data provided.

| (250 Word Limit)

High Impact Practices

According to the AACRU, High-Impact Educational Practices “have been widely tested and have
been shown to be beneficial to college students from many backgrounds.” UAF is particularly
interested in Undergraduate Research and/or Scholarly Activity because it is one of our mission
fulfillment indicators, but all of these researched High-Impact Educational Practices should be
reflected in your program’s student learning outcomes and curriculum.

Previous Feedback

The program identifies two HIPS- capstone projects, and collaborative assignments. The committee
would like to have seen more discussion in how these two HIPS are integrated within the program.
The program does talk about the individual degree plan and supportive advising that is implemented
and this should be helped by the new Nanook Navigator academic planner.

High-Impact Practices Used in this Program

Please select all high-impact practices your program is currently using from the list below. For any
practices you select, provide details in the corresponding narrative section. In the narrative,
discuss how your program is implementing these practices, including any successes, known



issues, and solutions. If you are considering incorporating any of these practices in the future,
share your plans. If your program is not using any of the listed high-impact practices, please use
the 'Other or None of These' field to explain how your program supports student success.

Capstone Courses & Projects X | Research (Graduate Level)
Collaborative Assignments & Projects X | Writing-Intensive Courses
Diversity/Global Learning Publications

ePortfolios Communications

First-Year Seminars & Experiences Publications

Internships Scholarly Activities

Service or Community-based Learning Other (Please describe in box below)
Undergraduate Research

Collaborative Assignments & Projects

The CS BS program requires that collaborative student assignments be done in three classes: CS 372
(Software Construction), CS 471 (Senior Capstone I), and CS 472 (Senior Capstone II). Such
assignments may be done in other classes at the instructor’s discretion. Relevant topics covered in the
CS BS program include managing a group project, how to run an effective meeting, and software tools
for collaboration.

Undergraduate Research

| (250 Word Limit)

Diversity/Global Learning

| (250 Word Limit)

ePortfolios

| (250 Word Limit)

First Year-Seminars & Experiences

| (250 Word Limit)

Writing-Intensive Courses

| (250 Word Limit)

Service-Learning and/or Community-based Learning

| (250 Word Limit)

Internships

| (250 Word Limit)

Capstone Courses & Projects

The CS capstone sequence comprises courses that are required for the BS degree: CS 471 (Senior
Capstone I), offered each fall, and CS 472 (Senior Capstone II), offered each spring.

The sequence culminates, in the spring, with a semester-long group software project done for a person
or group outside the class, and delivered to that person or group at the end of the semester. These




projects are chosen with a view toward having students make use of skills covered in other CS classes
they have taken. For example, in spring 2023, one group of students developed software to run a
communication device for a severely disabled man in [jjjjjij. Another group began work on a UAF
project aimed at automated detection of wildfires via drone. In spring 2024, one group worked on
reorganization of customer data storage for the Raven Landing Senior Community in Fairbanks.
Another group worked on improving access to historical seismic data at the Alaska Earthquake Center.

In the fall, capstone students prepare for their spring project by doing a shorter group mini-project.
Groups are required to follow a specified project-management process and to produce various
documents during the course of their work.

Other or None of these (explain)

| (250 Word Limit)

Program Profile and Financial Data

The program review elements in this section usually stay consistent for departments. Any
responses you provide will be saved for your next review. Please carefully review the information
below and make any corrections or updates as needed to ensure accuracy for the next program
review cycle. If any sections are incomplete, please ensure that you provide the necessary
information. This will allow you to start from an updated baseline when you revisit these elements
in future submissions.

Financial Data Resources

The Board of Regents shapes program review, through BOR Policy 10.06, to support budget
increase advocacy in the state legislature. The standardized financial data template should be
analyzed with your data liaison to assess your program'’s capacity and resource status.

To keep integrity and remain standard across all of UAF it is very important that you do not provide
any additional or alternative data.

Financial Template
Your data liaison may have uploaded your template to the Google folder for this program, or you
may do SO how.

Previous Financial Feedback
Feedback will be provided once you have completed a full review.

Previous Profile Feedback
Feedback will be provided once you have completed a full review.

Cost Effectiveness (250 Word Limit)
How does your department/program approach being cost effective?

When there are insufficient instructors available to teach all of our courses, we have done team
teaching and/or guest lectures to ensure that topics are covered by those with expertise in the relevant
field. We have also stacked some of our graduate-level elective courses with undergraduate courses.

Program'’s Value to Mission (250 Word Limit)



As the UAF mission states, the Computer Science Department educates students for active citizenship
and prepares them for lifelong learning and careers. Specifically, our programs aim at careers in the
fields of software development and computing research, both of which increase in prominence and
importance to society with each passing year.

Duplicative Programs (250 Word Limit)

The CS BS and BA degrees cover much the same material, of course. They also have nearly the same
required classes. The BS in Computer Engineering requires a number of the same classes as the CS
bachelor’s degrees; however, Computer Engineering focuses on hardware design, while Computer
Science focuses on software development. No other programs would be considered at all duplicative of
the CS bachelor’s degrees.

Community or Other Partnerships (250 Word Limit)

Our capstone class projects have included a number of projects that involved working with and/or
helping community organizations. For example, capstone students have written a mobile app for a
mental health blogger/activist in Palmer, an order-management app for the company that stocks chips
in Fairbanks grocery stores, a customer data reorganization for the Raven Landing Senior Center in
Fairbanks, and ATV safety training software for rural Alaskans.

Value of Service Courses (Optional) (250 Word Limit)

Post-Graduate Success (250 Word Limit)

Submission
Submitter & Collaborator Names

| Glenn G. Chappell

Submitter Email

| ggchappell@alaska.edu




UNIVERSITY OF ALASKA FAIRBANKS
Student Learning Outcomes Assessment Plan
Bachelor of Science in Computer Science

College of Engineering and Mines

Last updated 2024
Expanded Statement of Intended Objectives/Outcomes Assessment Criteria and Implementation
Institutional Purpose Procedures (what, when, who)
1: Analyze a complex computing A1 - Data structure (Details are in CS Assessment Matrix,
MISSION STATEMENT: problem and to apply principles of A2 - Big O lterative part of CS annual Assessment Report
computing and other relevant A3 - Big O Recursive for ABET.)

To provide quality education disciplines to identify solutions. B1 - Problem complexity
consistent with the requirements A1, A2, A3: Fall 2024, CS 411
of the Computing Accreditation B1: Fall 2024, CS 411
Commission of ABET and the
recommendations of the UAF
Computer Science Industry 2: Design, implement, and evaluate a | B2 - Abstraction B2: Fall 2024, CS 411
Advisory Board, which is computing-based solution to meet a C1 - Design algorithm C1: Fall 2024, CS 411
responsive to the needs of given set of computing requirements | C3 - System diagram C3: Spring 2027, CS 372
individual students and the in the context of the program’s
diverse population of Alaska. discipline.
GOAL STATEMENT:
The faculty of the Department of
Computer Science at UAF 2.a: Implement 11 - Unit tests 11: Fall 2026, CS 311
provides a positive leaming 2 - Optimize performance 12: Fall 2026, CS 301
environment that enables 13 - Development process 13: Spring 2026, CS 472
students to pursue their goals in
an innovative program that is
rigorous, challenging and 2.b: Evaluate C2 - Measure performance C2: Fall 2026, CS 301
supportive. The B.S. program G1 - Framework impact G1: Fall 2026, CS 371
develops practical skills by G2 - Global impact G2: Spring 2027, CS 472
emphasizing hands-on E4 - Security issues E4: Spring 2027, CS 321
experience in the design, 2.c: Requirements B3 - Requirements B3: Spring 2025, CS 372
implementation, and validation of
computer systems in an
environment that fosters and 3: Communicate effectively in a F2 - In-person presentation F2: Fall 2025, CS 471
encourages innovation and variety of professional contexts. F3 - Technical summary F3: Fall 2026, CS 471
creafivity. This approach buids F4- Developer F4: Spring 2027, CS 372
the foundation for the following documentation D7: Spring 2027, CS 472
program educational objectives: D7 - Group presentation

- 4: Recognize professional E1 - Apply ethics E1: Fall 2026, CS 371
1. Breadth: Graduates will utllize | o qipiiities and make informed | E2 - Software license E2: Fall 2024, CS 371
their bro_aq education ) judgments in computing practice E3 - Ethical decisions E3: Spring 2025, CS 472
emphasizing computer science to based on legal and ethical principles.
serve as the foundation for
productive careers in the public
or private sectors, graduate
education, and lifelong learning.

Revised 2024-11-20 by Glenn G. Chappell




2. Depth: Graduates will apply
the fundamental knowledge that
is prerequisite for the practice of
and/or advanced study in
computer science.

3. Professional Skills: Graduates
will apply skills for clear
communication, effective
teamwork, professional attitudes
and ethics to succeed as a
professional.

5: Function effectively as a member
or leader of a team engaged in
activities appropriate to the program'’s
discipline.

D3 - Group project
D7 - Group presentation

D3, D7; Spring 2027, CS 472

6: Apply computer science theory and
software development fundamentals
to produce computing-based
solutions.

A1 - Data structure

B1 - Problem complexity
B2 - Abstraction

C1 - Design algorithm

I3 - Development process

A1: Fall 2024, CS 411
B1, B2: Fall 2024, CS 411
C1: Fall 2024, CS 411

13: Spring 2026, CS 472

Revised 2024-11-20 by Glenn G. Chappell




BS Computer Science

College or School Review Committee

The college or school committees set the tone for helping each program feel seen during this process.
We have provided you with strength-based feedback tags to attach to this program review. Please select
as many as applicable.

Overall Recommendations (tags)

Address Equity Gap x | Consider Curricular Revisions

Develop Online Offerings/Options Improve Time to Degree

Increase Enrollment Increase Graduates

Increase retention/persistence Strengthen Advising Practices

May be asked to share Effective Practices Recommendation to University-Wide Committee

Explanation of Overall Recommendations (narrative)

CEM went through ABET accreditation in 2023. The BSCS program was reaccredited in 2024. It is a
very strong program with a well-developed SLOA process including closing the loop. In terms of this
current evaluation the BSCS program has specifically addressed all previous recommendations.

There appears to be a conflict between the department self-evaluation of SCH (Decrease) and the
financial spreadsheet which clearly shows an increase in SCH. The dashboard also shows an increase
in degrees awarded from 2023, although they are not yet back up to pre-covid levels. Additionally,
although 2024 has an increase in Jjjjijstudents in 2024 over 2023 they are still not back to pre-
covid levels.

Student Learning Outcomes Feedback (tags)
Strong x | Developing
Requires Minor Revision Requires Major Revision

Student Learning Outcomes Assessment Feedback (tags)

Strong Alignment with SLOA Plan x | Clear, Concise Presentation of Findings X
Compelling Learning Story Missing a Direct Measure
Missing Active Verbs Missing Curricular Connection

Missing Collaboration within Department

Student Learning Outcomes Assessment Feedback (narrative)

Program SLOA Plan and discussion shows it is an active, vibrant process which is well-aligned with the
ABET accreditation process.

Student Success & Equity Feedback (narrative)

Good discussions of how the CS program attempts to (1) provide options to overcome social barriers
via the inclusion of the BA program with less rigorous mathematics requirements, and (2) increase of
collaborative projects designed to increase small team experiences.

High-Impact Practices Feedback (narrative)

Good examples of tying course objectives and design projects to support local and handicapped use
needs.




BS Computer Science

Profile Feedback

Mission-Centric to College and/or UAF x | Unique within UA

Collaborative with other UA Programs Provides Job Placement for Graduates
Strong Post-Grad Success for Students Strong Service Teaching Component
Strong Ties to Community or Industry X

Financial Feedback

High Tuition Revenues x | High Grant Revenues
Operates at Low Cost Productive Faculty
Opportunities to Increase Revenue Low Enrollment

Dean Feedback

The BSCS program has continued an overall upward enroliment trend in recent years,
and is one of the two largest programs in CEM. The program did well in last year's
ABET assessment, indicating a strong set of, and adherence to, student learning
outcomes. | appreciate the consideration of student demographics as discussed in the
program report, and agree that continued consideration may help to increase
enrollments in the future.

Vice Provost Feedback

The SLOA plan is good with strong SLOs. Great that the SLOs for the BS are
sufficiently different from the BA. Would recommend providing evidence of the
assessment documents and criteria to demonstrate how the collected information is
used to assess whether SLOs are being met. Should also document that the SLOs are
being assessed (continuous improvement). The HIPs provided good detail - would like
to see examples of what students are doing to meet the HIP expectation and where the
HIP fits in the program (also not if/if not required of all students). The financial review
and program profile were well developed/described. What are the discussion
plans/strategies to address equity gaps? If assistance is needed in interpreting data
(e.g., the discrepancy between what is reported versus what is interpreted for SCH), the
Vice Provost's Office can assist with that.





