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. LOGISTICS & PROGRAM LEARNING OUTCOMES

1. Please indicate the name and email of the program contact person to whom feedback should be
sent (usually Chair, Program Director, or Faculty Assessment Coordinator).

Program Director: Daniel Jerison (dcjerison@usfca.edu)

2. Were any changes made to the program mission statement since the last assessment cycle in
October 20242 Kindly state “Yes” or “No.” Please provide the current mission statement below.
If you are submitting an aggregate report, please provide the current mission statements of both
the major and the minor program.
No
To deliver a high-quality data science program that instructs students in the theory and
practice of mathematical and computational analysis of applied data driven problems,

and to graduate students with appropriate experience in industry-standard data
science tools.
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3. Were any changes made to the program learning outcomes (PLOs) since the last assessment
cycle in October 20242 Kindly state “Yes” or “No.” Please provide the current PLOs below. If
you are submitting an aggregate report, please provide the current PLOs for both the major and
the minor programs.

No

* [PLO1] Analyze information critically and logically in a mathematical setting.

* [PLO2] Reformulate and solve problems in an abstract framework.

* [PLO3] Express mathematical results verbally, working individually and in
collaborative groups.

* [PLO4] Apply mathematical techniques to specific problem domains

* [PLO5] Demonstrate competence with programming concepts, including software
development techniques and data structures

* [PLO6] Apply mathematical and computational techniques to real-world problems
involving large, complex data sets.

* [PLO7] Visualize, present and communicate analytical results.

4. Which particular Program Learning Outcome(s) did you assess for the academic year
2024-2025?
PLO1, PLO4, PLOS

1. METHODOLOGY

5. Describe the methodology that you used to assess the PLO(s).
For example, “the department used questions that were inputted in the final examination
pertaining directly to the <said PLO>. An independent group of faculty (not teaching the course)
then evaluated the responses to the questions and gave the students a grade for responses to
those questions.”

We directly assessed graduating seniors with an end-of-degree exam given in the
Spring 2025 semester. This exam consisted of 14 multiple choice questions spanning
topics from the required curriculum. This exact exam, with the same 14 questions, was
also given to previous cohorts of graduating seniors in the Spring 2024, Spring 2023,
Spring 2022, Spring 2021, Spring 2019, Spring 2018, and Spring 2017 semesters. Note
that this exit exam was not given during the Spring 2020 semester due to the
pandemic. Up to this point, it has been our intention to continually assess our students
and, by extension, the program by annually giving the graduating seniors the same
exam. This has provided objective and comparable year-over-year data with which we
can evaluate the effectiveness of the program. We presently have eight years of data,
whose results and findings | will discuss in the next section. The exit exam is attached
as a separate document.
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I RESULTS & MAJOR FINDINGS

6. What are the major takeaways from your assessment exercise?
This section is for you to highlight the results of the exercise. Pertinent information here would

include:

Figure 1, immediately below, shows the year-over-year exit exam performance of
graduating Data Science majors from 2017-2025, excluding 2020.

Year-Over-Year Exit Exam Performance
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Figure 1: BSDS Exit Exam Scores Year over Year

Some features are immediately evident from this graph. Most notable is the steep
score increase in 2023 and 2024, which was followed by a steep decrease in 2025.
There is a clear explanation. From 2017-2022, the exit exam was conducted in person.
In 2023 and 2024, it was taken remotely and self-proctored. In 2025, we returned to
an in-person format.

In addition, the years with the lowest scores are those that came directly after the
disruption associated with the pandemic. It is quite plausible that the year of Zoom
instruction resulted in substandard learning. This may well be the cause of the score
dip in 2021 and 2022. (On the other hand, some random variation is inevitable with
such small samples, so maybe we ought not read too much into small changes.)

In Table 1 we define four levels of mastery, map those to ranges of test scores, and
identify the percentage of students achieving each level. Table 1 includes all test scores
from the years 2017-2019, 2021-2025. This information is also depicted in Figure 2. In
summary, 70% of the students scored either satisfactory, good, or excellent. This
number was only 50% in 2025, which is disappointing. (33% of students in 2025 got a
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score of exactly 6, just below the ‘Satisfactory’ cutoff. Again, when we slice the data
too thin, we end up chasing small-sample-size phantoms.)

Looking at the big picture, if we discount the years 2023 and 2024 during which the
exit exam was self-proctored, our students’ exit exam performance has been static. We
could easily improve these scores by “teaching to the test,” but that would be
misleading: the test covers only certain specific topics from broad bodies of knowledge
in which we would like our students to be conversant.

Level of Mastery Exam Scores No. Students | % Students
Poor 0-6 21 30%
Satisfactory 7-9 26 37%
Good 10-11 16 23%
Excellent 12-14 7 10%

Table 1: BSDS Levels of Mastery (2017-2019, 2021-2025 aggregate)
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Figure 2: BSDS Levels of Mastery (2017-2019, 2021-2025 aggregate)

V. CLOSING THE LOOP

7. Based on your results, what changes/modifications are you planning in order to achieve the
desired level of mastery in the assessed learning outcome? This section could also address more
long-term planning that your department/program is considering and does not require that any

changes need to be implemented in the next academic year itself.

Since 2017, students have struggled most with questions 1, 11, 12, and 13 on the
exam. Question 1 tests fluency with conditional probability computations; question 11
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is a computational question about linear algebra; question 12 tests recall of a formula
used in linear regression; and question 13 is a more conceptual question about
statistics. There is no clear story here: the material tested by these questions is taught
in four different courses (respectively: Math 370, 230, 372, and 371), and some of
them require facility with numerical computation while others focus on recall of key
formulas and conceptual understanding.

In the 2025 exam, students continued to struggle with those same questions. They
also had significantly more trouble with question 10 than students in previous years.
Question 10 tests students’ familiarity with covariance matrices, a topic taught in Math
372. According to James Wilson, who frequently teaches the course, this is often a
difficult topic for students to understand.

We are considering changes both to the topics we teach and to our assessment. With
regard to the topics taught, we are preparing to revamp our highest-level theoretical
courses (Math 372 and 373) to focus less on linear regression and more on advanced
machine learning. This ought to increase our students’ capability specifically in PLO6
(applying techniques to problems involving large, complex data sets). As well, the
Computer Science department is preparing to offer their introductory programming
sequence in Python (in addition to Java, which is currently the only option) starting
next year. We will encourage or require our majors to take the Python intro sequence.
The hope is that this will improve their Python proficiency (PLO5), which has been a
weak spot for quite a while.

With regard to the assessment, we have kept the exit exam exactly the same since
2017. This has been valuable for comparability of data. But, certain questions are no
longer appropriately matched for what we teach (e.g. question 5, which tests students’
understanding of R syntax, a language we have replaced with Python in our
curriculum). Others are not the best gauges of knowledge and understanding (e.g.
question 12, which is too much of a memorization question). In one question (question
2), the intended answer is actually incorrect because it makes an unwarranted
simplifying assumption. At the same time, the exam already has very little coverage of
the machine learning material taught in Math 373, which is about to be expanded.

In conclusion, it’s time for a change. Next year, we hope to keep the better questions
for comparability purposes (3, 4, 7, 8, 9, 13, 14) and replace the rest with well-
conceived questions that do a better job of testing key concepts and capabilities.

8. What were the most important suggestions/feedback from the FDCD on your last assessment

report (for academic year 2023-2024, submitted in October 2024)? How did you incorporate or

address the suggestion(s) in this report?
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Unfortunately, the feedback on the last report seems to have fallen through the
cracks in the transition between Program Directors. To give a quick history: Daniel
O’Connor, the previous Program Director, cut down his USF role to half-time in
Spring 2025 so that he could spend the rest of his time working in industry. This
meant that he could not perform all the Program Director duties, so | became
Program Director midway through the spring semester. There was a period of some
months in which he was still listed as Program Director on various lists. | assume
that he received the feedback on the 23-24 Assessment Report at some point
during those months. At the end of the spring, he took a leave of absence to work
for his company full-time; this has turned into a permanent departure, and he is no
longer affiliated with the university.

Although | can’t see the feedback on the 23-24 Assessment Report, | can see Daniel
O’Connor’s response in that report to the feedback on the previous year’s report.
From what | can tell, the organizing principle of this feedback is the PLOs
themselves. The intention is for the PLOs to capture fully and accurately the things
that we want the students to be learning. If that is the case, suggestions like
making sure each exam question is tied directly to a specific PLO are quite
reasonable.

My personal opinion is that the reality of the situation is more complicated. The
PLOs are brief, high-level summaries that encompass lots and lots of specific
capabilities that we would like our students to develop. For example, | don’t think
it is possible to assess our PLO4 (“Apply mathematical techniques to specific
problem domains”) at any level of generality; the best we can do is test a few
specific instances. For this reason, | think it’s much more important for our exit
exam to be a good test: for its breadth of topics to be appropriate, for its questions
to ask about important ideas, for us to be able to say with confidence that a
student who does well on the exam has the knowledge, capability, and mindset of
a good data scientist.

On that metric, the exam as it currently stands could be much better than it is right
now. We will try to work on improving it.

ADDITIONAL MATERIALS

Below we include the following additional materials:

- End of the degree exam

- Curricular maps



