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Abstract
The goal of teaching everyone computing (explicitly including pro-
gramming) predates the definition of the computer science (CS) ma-
jor and even the prospect of a software development career. At the
University of Michigan, we are creating courses for non-CS majors
which are grounded in the computational practices of liberal arts
and sciences faculty. These courses have no connection to the CS
major curriculum or software development jobs. We focus here on
two of the themes that those faculty valued (Computing for Expres-
sion and Computing for Justice) and the introductory courses that
we designed around each theme. The courses emphasize gaining
broad perspectives of computing, which serve the study of multi-
ple disciplines. Student activities include readings, writing essays,
classroom discussion, and open-ended programming homework as-
signments. This experience report describes our design process, the
Creative Expression and Social Justice courses, and an initial evalu-
ation of our design. Most of the programming assignments were
written in the block-based programming language Snap!, with some
in-class exercises using teaspoon languages. Several units ended
with an ebook assignment to connect the Snap! programming to
equivalent programs in Python, Processing, and SQL. Interview and
survey findings suggest that students found this sequence and the
courses useful, despite not counting toward a CS major or focusing
on early software development skills. Students described usefulness
in terms of developing general computing knowledge, preparation
for a range of future careers, and introducing them to other course
choices.

CCS Concepts
• Applied computing→ Computers in other domains; Arts
and humanities; Education; • Social and professional topics
→ Computing education.
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1 Meeting the Goals of Computing for All
Computing education for everyone includes students who will not
join the technology industry or become professional software devel-
opers. The goal of providing everyone with computing education,
including learning to program, pre-dates software development
as a career. Scholar C.P. Snow and ACM Turing Award laureates
Alan Perlis and Peter Naur argued for teaching everyone how to
program in the 1960s [18, 21]. Standards for a computer science (CS)
undergraduate major were defined in 1968, and the linear sequence
of courses starting with “CS1” was defined in 1978 [38]. Under-
graduate CS standards today are focused on developing CS majors
[25]. Snow, Perlis, and Naur saw a value in learning to program for
other reasons and while studying other disciplines [3]. For example,
Perlis argued that programming would develop students’ procedural
literacy and support them in domain-specific tasks like building
models and simulations [30]. We are exploring the development of
courses that meet the needs of non-CS majors as a step towards the
goals of computing education for all in the form described by Snow,
Perlis, and Naur.

The contribution of this paper is to provide an exemplar process
for developing courses based around alternate endpoints for com-
puting education [39]. We start with a participatory design process
where we invited non-CS faculty to tell us what should be in the
introductory courses for students in their discipline. We describe
the components of two of our courses briefly, as a model for how
we mapped the design process to implementation. We use student
evaluation surveys and interviews to test our hypotheses about
our design. We wanted to know if students found it useful to have
a programming course outside of the CS sequence, how they felt
about programming, and what computing topics they would want
to learn about next.

Prior work: Our work is unusual for focusing on non-CS majors
and on non-CS careers. Prior work has explored non-major pro-
gramming courses which have been designed to fulfill a university-
wide CS requirement [12, 23] or a department-specific degree re-
quirement [26, 36]. Some prior examples have served as more acces-
sible versions of a CS-major introductory course [2, 10, 42] (which
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may focus on some disciplinary applications of programming). We
are creating courses that are valuable to non-CS majors, but do not
count as a credit towards a CS major. This is a challenging task –
to set aside over 50 years of development of CS curricula for the CS
course sequence, and to re-think what computing education might
mean for majors other than CS, following Snow, Perlis, and Naur.

A 2017 edited volume explored computing education in the lib-
eral arts with a focus on developing an interdisciplinary perspective
for future computing professionals [14]. These contrast with our
goals to provide computing education for future practitioners of
arts, sciences, and humanities. As we will see in the results, some
of our students want to work in computing, but in different ways
than CS majors.

Our effort is closer to courses which teach general education
mathematics using programming [17] . Our courses fit into science
or humanities scholarship as general education electives, where the
goal is to teach students about the computing needed to succeed
within their chosen discipline. We are not designing “CS0” courses,
as that numbering still suggests a course at the beginning of a
linear sequence leading to a CS major [29] and focuses on preparing
students for further CS courses.

2 A Participatory Design Process
Our process began with a task force in our College of Literature,
Science, and the Arts (LSA) at the University of Michigan. The
task force was charged by the LSA Dean to identify the needs for
computing education within the College. The task force conducted
several investigations, including interviews with faculty, meetings
with the student government curriculum committee, and data min-
ing across the College course catalog and syllabi [22]. The task
force identified three themes that described how LSA faculty used
and explored computing:

• Computing for Discovery: Computational methods pro-
vide new avenues for exploration in natural and social sci-
ences, as Perlis described [34].

• Computing for Expression: Computing changes how we
communicate and creates opportunities for new forms of
expression. Liberal arts and sciences scholars use, invent,
and study these new forms.

• Computing for Justice: Computing has influence on so-
cial justice and equity. To understand that influence and to
imagine a different future requires computing education, as
Snow and Naur argued [18, 21].

A survey across LSA faculty showed broad support and con-
nection to these themes. Faculty particularly resonated with the
goal of supporting their students as conversational programmers. Re-
searchers have found that many non-CS majors taking introductory
computing courses are interested in learning what professional soft-
ware developers do and how to talk with them about programming,
but don’t want to become software developers or spend significant
time programming [6, 7, 9, 41]. Besides becoming conversational
programmers, LSA faculty wanted to support students who were
going to use programming for art, for communication, and as a
research method in humanities and sciences.

After the task force submitted its final report [22], the College
decided to create a new program to offer courses and credentials

supporting LSA students’ needs for computing education, the Pro-
gram in Computing for the Arts and Sciences (PCAS). The program
set out to create introductory courses that included programming
for each of the three themes. The first three courses were on Cre-
ative Expression, Social Justice, and Scientific Discovery, as useful
subsets of the themes from the task force. We focus on just the
Expression and Justice courses in this paper, because they were the
first two courses established and because we used a similar process
for each of them.

From the task force investigations, we could identify faculty who
worked in those two themes. We held participatory design sessions
[11] around Expression and Justice (separately) with faculty who
saw their work as relating to that theme. We asked them to identify
learning goals and useful homework assignments for these courses.
These were on-line sessions where the participants organized a
shared whiteboard with their goals for the courses.

In one activity, we filled a whiteboard with a couple dozen post-it
notes describing activities or learning objectives that appeared in
the task force report. We asked the participants to move to the
right those activities or learning objectives that the participants
felt were important for the Expression or Justice courses, and to
move to the left those activities or learning objectives that were less
important. They could also delete or add new learning objectives or
activities. We captured the transcript of the discussion where the
participants weighed the importance of the post-it notes as they
moved them. Figure 1 is a snapshot of the upper-right corner of the
“Justice” whiteboard1.

Figure 1: A snapshot of the upper right corner of the “Justice”
learning goals whiteboard

We transcribe here the top five goals (in terms of proximity to
the upper-right of the whiteboard) for Justice which were:

• Explain how a database is used to generate HTML pages
through a template.

• Use a Jupyter notebook.
• Explain why programming languages are a barrier to non-
English language users.

• Understand how behavior data can be analyzed and infer-
ences made.

1The full image of the final-state whiteboard from both activities can be
viewed at https://computinged.wordpress.com/2023/07/07/participatory-design-to-
set-standards-for-pcas-courses/
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• Explain why social engineering is a great cybersecurity risk.
We did a similar process for Expression. The top five goals (again,

in terms of proximity to the upper right of the whiteboard) for
Expression were:

• Build a web page in HTML and CSS.
• Build an image filter in some programming language.
• Know the difference between C++, Python, and Snap!.
• Write the program “Hello World” in a textual language.
• Describe how sounds and pictures can be represented in
numbers or bits.

We note that these two lists are significantly different. For exam-
ple, the goal “Write the program ‘Hello World’ in a textual language”
is far-right for Expression, but was moved far-left for Justice. The
lists are also different than what one would expect for CS0 or CS1
courses. One of the post-it notes reads “Write secure, safe, and robust
code”, and both the Expression and Justice participants put that goal
on the left half of their whiteboards.

The transcripts help us to interpret these goals. For example,
learning how a database can be used to generate a website was not
an obvious Justice goal for us. Discussions with the faculty helped
us understand the goal. The Justice faculty know that much of the
Web is generated from a database, and they wanted their students
to think about how easy it is to generate a website from a database,
who might create the database for a given website, and what agenda
motivates those actors to generate the data and website.

Overarching messages from the participatory design sessions
were “Don’t overwhelm the students” and “They won’t want math-
ematics.” Our participants were not concerned about preparing
students for future technology industry careers (though they were
open to it). They were more concerned that students might be
‘scared off’ from ever wanting to program again.

3 Components of the Courses
The results from participatory design sessions (whiteboards and
transcript) became the standards for the Creative Expression course
(“Computing for Creative Expression”) and Social Justice course
(“Computing’s Impact on Justice: From Text to the Web”). We did
not fit all of the standards in a single course, but the standards
inform the design of follow-on courses.

We describe the courses here, to show how we implemented the
standards, but the contribution of this paper is not the courses them-
selves. Some readers may want to implement these exact courses.
Our focus is on the design process (including participatory de-
sign) that implement stakeholders’ input. We additionally present
an evaluation that asks whether students might be interested in
courses that are apart from the CS major and are driven by LSA
computational needs instead of technology industry and CS re-
search needs. This process could be replicated at other institutions
to create unique courses that meet the needs of that institution’s
non-CS students.

Both courses required students to engage in bi-weekly quizzes,
readings, and written reading reflections, as is common in liberal
arts courses. In the Justice course, readings included the introduc-
tion to Algorithms of Oppression [32], a blog post on the myth of
Target predicting a teenager’s pregnancy, and a science fiction story
about criminal chatbots. In the Expression course, students read

about data artists [40] and the copyright issues around generative
AI [35]. We included videos in the “readings” category. The Justice
class watched a talk on why voice assistants should speak Spanglish
[33]. The Expression class watched videos of computational artists
describing their work, such as Golan Levin [27].

Our goal with the programming was to be accessible, even for
students with little programming or mathematics background. We
were less concerned with teaching professional programming skills.
As our participants requested, we wanted students to gain the
confidence to increase their programming skills in the future. Con-
sequently, we chose to use non-traditional programming media.
Programming activities in the courses had three forms, following
the structure presented by Guzdial at ITiCSE 2023 [19, 20]. Some
topics had in-class programming activities with a teaspoon lan-
guage to introduce the computational ideas. Homework was in
Snap! [1]. Students were given starter projects in Snap! for every
homework, so that they had multiple worked examples [37] and
had access to custom blocks to scaffold the activities. Many topics
ended with the use of an ebook [13] in which students would see
Snap! code from class, and then the same algorithm implemented
in a textual language (like Python, Processing, or SQL). Students
answered multiple-choice questions about the textual program,
graded as participation rather than correctness. In this way, pro-
gramming activities were scaffolded, and students were prompted
to transfer their knowledge into more mainstream languages [24].
Some homework involved use of other computational tools, such
as Twine [16] and CODAP [15], in response to faculty requests for
Web adventure games and visualization tools, respectively.

We had no lectures explicitly focused on programming concepts
such as variables, functions, or loops. Where we talked about pro-
gramming concepts, we folded them into lectures on thematic con-
cepts. We were using non-traditional programming media with low
cognitive load (blocks and teaspoon languages), and we provided a
rich set of examples in starter projects. Students could get started
by modifying existing code, so loops, variables, and conditionals
were an implicit part of the programming, rather than an explicit
topic.

3.1 Social Justice
Table 1 lists the major units of the Justice course with the student
programming activities. The premise of the class was to trace the
humanities scholars’ interest in text from ways of representing
text and language on the computer (e.g., going back to ASCII and
its limitations compared to Unicode), to the Web, and automatic
processing of Web pages to generate data (which could then be
analyzed and visualized). A challenging part of the design for this
course was introducing database concepts and the generation of
Web pages from a database – without dealing with servers and
HTML syntax. We decided to make heavy use of Snap! by creating
SQL-like blocks and HTML-generating blocks, which could be knit
together to create Web pages from databases.

3.2 Creative Expression
Table 2 lists the units for the Expression course. Each unit started
with an exploration of artists’ work with the unit topics: drawing
basic shapes, image filters, sound filters, interaction, video games,
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Table 1: Topics and activities in the Social Justice course

Topics (weeks) Lab and Homework activities Ebook Chapter

Representing text
and language (2)

Recognize and generate sentences
using a teaspoon language
Generate haiku in Snap!

Chatbots (1) Create a chatbot in a teaspoon language
Create a chatbot in Snap! Generate language and respond to user

input in Python

Web (2) Build a simple Web page using Snap!
Build a Twine adventure game HTML

Data (1) Build a catalog Web page from a database using
Snap!

Databases and SQL

Privacy (2) Analyze a log file in Snap! to find clues to amystery
Visualizations (2) Build a visualization to make an argument using

CODAP
AI (3) Build a gesture recognizer in Snap! Basics of programming in Python

and chatbots. Students were asked to sketch their output before
they started, and to share their sketches and partial products in an
online forum. The goal was to create the sense of a design studio.
Many of these units involved using custom blocks to make digital
sound, image, and text manipulation easier.

4 Evaluating the Design
In our first year of the course (two offerings of each course in
each semester), we wanted to know if the design was working.
In summative evaluation, we want to know about outcomes for
students from the class, such as what students learned and whether
the students increased their self-efficacy about programming. But
during the first year (two terms) of the course, enrollment was low,
both because they were new classes and because they were not
a specific requirement for any majors. Enrollment numbers can
be found in Table 3. Our first year evaluation was formative. We
wanted to know if we were on a reasonable path, or if our idea
of building courses completely separate from the CS major was
failing.

The course enrollments matched the general demographics of
the LSA College. We had a few computer science majors in the
classes, but most of the majors came from across the LSA Col-
lege, including philosophy, political science, music, and psychology.
Our institution collects demographic data about enrolled students,
which we were able to access as a part of our human subjects study.
Among students enrolled in either course across the first two terms,
53% were female and 47% were male. Our institution collects gender
data as binary. This likely does not fully represent our students, as
a portion of students used pronouns other than she/her or he/him
in class and one student self-identified as non-binary during inter-
views. Additionally, 20% of the students were reported as a member
of a racial or ethnic group traditionally under-represented at our
predominantly white institution.

The evaluation questions (EQ) that we address here are:
• EQ1: Would students find the class useful? Or would they
see it as a toy course, a waste of time, or a dead-end?

• EQ2: Did students increase their sense of being a conversa-
tional programmer?

• EQ3: How would they find the use of Snap!? Would they see
it as a toy, or a productive help?

• EQ4: What would they want to do next in terms of courses or
career? Did they feel that they could learn more programming
later?

• EQ5: Did students see the ebooks useful in terms of setting
them up for later learning?

• EQ6: Did the students find the class too easy, or was it harder
than we anticipated – or even overwhelming as some have
reported for non-major programming courses [28]?

4.1 Methods: Survey and Interviews
We had two sources of data to answer these questions. First, we
added our own questions to the institutional evaluation of teaching
for both courses. Participation rates in the evaluation were high
in both Expression (90% and 75% in the two terms represented)
and Justice (61% and 70%). For several of our questions above, we
included a survey question that directly responded to a question
on a Likert-scale (where 5 is Strongly Agree and 1 is Strongly Dis-
agree). We also included some open-ended questions with written
responses, including “What would you tell students who are con-
sidering taking this course?”; “Which aspects of this course did you
like best?”; and “Which aspects of this course did you like least?”

Second, we had a human subjects study approved as exempt by
our institutional review board to interview students about their
reasons for taking the courses and their processes of programming.
We interviewed 17 students from across the two courses. That full
study is yet unpublished. We have used the coded transcripts of
those interviews in answering our more complicated questions.
Transcripts were coded inductively by the second author, following
the strategy defined by Coffey and Atkinson [8] which emphasizes
generating conceptual categories based on the data as a part of the
analysis, with the created codes not being the final output of the
analysis but just the first step.

Our method for this report was a simplistic form of thematic anal-
ysis [5]. We examined the teaching evaluation survey comments
and the coded data from the interview transcripts for references to
the items highlighted in the questions in the previous subsection.
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Table 2: Topics and activities in the Creative Expression course

Topics (weeks) Lab and Homework activities Ebook Chapter
Drawing shapes (2) Generate shape-based art in Snap!

Image Processing
(2)

Build image filters with teaspoon language
Create a collage with personal images and
custom image filters built in Snap!

Drawing and repetition in Processing

Digital Sound (2) Build an auditory scene in Snap! Image processing in Python
Interactivity (2) Build a drawing program that uses the mouse and

either camera or microphone using Snap!
Turtle graphics in Python

Video games (2) Build a side-scroller video game in Snap!
Text and language
(1)

Build a chatbot including image and sounds in
Snap!

Web (1) Build a webpage using including CSS and interac-
tive elements Snap!

Conditionals and loops in Python

Table 3: Course Enrollment and Interview Participation

Term 1 Term 2 Total
Justice Enrollment 14 11 25

Expression Enrollment 10 39 49
Interview Participants 5 12 17

We used those quotes, as well as the conceptual categories which
they had already been assigned, to identify themes in students’ re-
sponses. Following the reflexive [4] school of thematic analysis, we
developed themes in conjunction and reconciled any disagreements
in interpretation, in contrast to categorizing data separately and
recording numerical measurements of researcher agreement such
as inter-rater reliability.

4.1.1 Limitations: One of the authors was the developer and in-
structor in both classes for the first terms, as well as directed the
research. The other author is a graduate student who is studying
the motivation and process of the students in the class, and was
involved in the development of course assignments. We are biased
observers, but we hope that our methods help us to identify weak-
nesses in the class, and not just the strengths we hope to see. The
population of the courses is small, and students volunteered to
complete the course evaluation or to participate in interviews. We
cannot generalize our results to a broad population of students.
However, we believe that these students responses are enough to
tell us if we are going in completely the wrong direction.

4.2 Findings
Our evaluation questions about the students’ ability to learn pro-
gramming later (EQ4), being a conversational programmer (EQ2),
and ebooks (EQ5) were directly addressed with Likert-scale ques-
tions (on a scale of 1 to 5) in the evaluation survey2. We report
below the average score for each question in each of the four course
offerings we are describing.

• This course helped me feel more confident about my
ability to learn programming: Expression Term 1: 4.9,

2Our institution did not provide distributions on the Likert-scale questions

Expression Term 2: 4.5, Justice Term 1: 4.8, Justice Term 2:
4.8

• This course made me more comfortable talking about
programming: Expression Term 1: 4.9, Expression Term 2:
4.5, Justice Term 1: 4.8, Justice Term 2: 4.8

• The ebook chapters helpedme see howwhat I am learn-
ing applies to the programming languages used by pro-
fessionals: Expression Term 1: 4.9, Expression Term 2: 4.6,
Justice Term 1: 4.9, Justice Term 2: 4.6

We address the other evaluation questions with the thematic
analysis which resulted in identified themes.

Useful: Students found their class useful (EQ1), in some cases
because they wanted to gain specific programming skills. Some
students appreciated developing new perspectives. Others liked
just learning to “make cool things.” Some students were explicitly
driven by their career prospects, but few reported interest in a
software development career. Some of these students (see second
quote below) also pointed out how the courses connected to later
courses (EQ4).

• “So this has definitely really helped see like how [computing]
will be useful and like how it’s like changed history and like
how it will help like, make cool things.”

• “I should know how like the web tracks me and yeah. How
these algorithms work and stuff...I feel like a lot of the think-
ing I’ve done for this class I’ve done for, I’ve had to apply to
my other classes. ”

• “It seems like a very useful skill to have just going forward,
if not for, um, specific jobs or anything, just for being able
to navigate like online spaces and do stuff online.”

Career: EQ4 was about whether students found the courses
useful for future courses or career. The career answer is complicated
because liberal arts and sciences majors are interested in a wide
variety of careers, with several explicitly saying things like (direct
quote): “Well then again, I don’t want a computer science related
career.”

Some students expressed interest in a career that would involve
some amount of computation, but they were still exploring their
goals and how they wanted to have impact. The course helped
students see perspectives that they hadn’t considered:
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• “Hopefully I become like a data analyst/scientist at some
environment place. But I mean, after that I hope I don’t do
that my whole life, you know? ...I mean like programming
would be cool also and finding kind of like a way to tie like
more art stuff kind like what this class is into that. Um, just
because like all the TED Talks <the instructor> has made us
watch, it’s just like, whoa, I didn’t even know you could like
make your career out of this...So that’s really cool. ”

• “Yes. I just wanna like have a career like that’s kind of techy
but then like also know that it’s like doing some good and so
that’s kind of why I want to do a sustainability minor, just
so then it’s like I know that I can do something that’s good
for the planet.”

Courses that come next: EQ4 was also about whether students
saw these classes helping with later classes. Students reported that
they were excited by the ideas connecting these courses to later
courses, not just in computer science.

• “I like the concepts related to data science. Like today in the
lecture the professor told us about complex system courses
that are going to be offered next semester. And those sounded
very intriguing and interesting...the theories behind it and
how to apply this to society.”

Snap!: The choice to use a block-based language (EQ3) was
a risky one. Some students explicitly complained that they did
not develop “real programming skills” as exemplified by the first
quote below (who clearly had prior programming experience). The
second quote provides a more nuanced view, that the course led
to learning some “practical things” and “general computer science
understanding.” The third and fourth quotes are from students who
understand that Snap! was about learning the “principles”

• “I felt like the assignments we did have in Snap didn’t really
target programming skills....But it was rather just putting
stuff together, which is not the core of programming to me
from my experience.”

• “If I’m entirely honest, I thought that it was gonna be quite
simplistic in the beginning almost to a point where I was
like, this is a little demeaning. But now I feel like I know a
lot more practical things and I have not just like, of course
understanding what Snap is itself but like, just general com-
puter science understanding...That I feel like is much more
in depth than I expected at least.”

• “Snap has made, in terms of learning curve seems to be a
pretty easy learning curve...Since the projects are so open
ended, a lot of the times I’ll just go off on a bizarre concept
and try to make it. ”

• “Snap feels like learning the principles and then executing
that doesn’t seem like such a far stretch anymore. Now I’m in
a much more capable position than I was before. I wouldn’t
necessarily do it in Snap, but I feel like I could at least envi-
sion sort of what I want to do and then take it further.”

How difficult the courses were:We were surprised that stu-
dents gave advice to future students (on the institutional survey)
about the difficult of the courses (EQ6), like “Prepare for homework
being slightly harder than expected, especially if you’re not a com-
puting major.” We also saw students saying that the courses could
have been overwhelming: “This is an amazing way to dip your toes

into a usually overwhelming subject. No matter your experience or
personal learning curve, you will be able to produce something to
be proud of.”

5 Conclusion
In this paper, we have described a process for defining courses based
on how liberal arts and sciences faculty used and explored comput-
ing, as opposed to creating a course for non-majors that would cover
the introductory computer science concepts typically included in
a CS0 or CS1 course. In this paper, we focus on courses that meet
two of the themes, Computing for Expression and Computing for
Justice. We used a participatory design process for defining the
standards for these courses, and used a highly-scaffolded process
when introducing programming to these students. We evaluated
the course designs to raise the possibility that our approach was not
working, asking if the students found the courses to be useful or to
be unhelpful, and if they saw future value in the course material.

We are optimistic about these formative results. The students
who participated in our evaluation did find the courses useful, even
if their utility was not developing in-depth programming skills.
They felt that they developed their ability to be conversational
programmers, and that the course ebooks set them up for future
learning. They saw how the courses would be helpful to them later,
even if they did not plan to enroll in computer science courses in
the future. The use of Snap! was controversial among students, but
our sense from the evaluation is that it worked. Students reported
learning “general” skills that they might develop later. The course
was not too easy, though perhaps their concerns about the courses
possibly being “overwhelming” are based on prior expectations of
computing rather than the course itself.

Since we conducted these evaluations, enrollment in the courses
has more than doubled. The new program has hired a lecturer
to keep up with demand. We have important future questions to
answer, like whether we are actually teaching what the liberal arts
and sciences faculty want their students to learn. We designed the
courses based on their input, but we have not yet solicited faculty
review of the courses.

The contribution of this experience report is around the goals of
computing within the liberal arts and sciences and a course design
process. Our experience suggests that we can create useful courses
that involve programming through a participatory design process
with liberal arts and sciences faculty. Students are finding these
courses useful even when they are not pathways into the CS major.

We see our experience as opening new directions for developing
models of computing education.We hope that others can use similar
processes for gathering input broadly from their LSA faculty, for
involving LSA faculty as participants in a design process, and for
incorporating non-traditional programming media (like blocks and
teaspoon languages) to implementing courses that meet non-CS
major needs. Despite the enormous growth of the CS major at
many campuses [31], there are still more non-CS majors in higher
education. Creating forms of computing education which serve the
needs of non-CS majors helps to achieve the goal of computing
education for all.
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