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ABSTRACT
The demand for qualified computing professionals is high, with
thousands of positions remaining unfilled each year. To create more
qualified professionals, initiatives to attract and engage students in
computer science have been proposed, but they tend to concentrate
on primary, secondary (K-12), and post-secondary (college) levels.
With many adults looking for better career opportunities, it is sur-
prising that few computer science initiatives focus on attracting
adult learners to the field. This paper presents the results of an infor-
mal computer programming course that teaches the foundational
concepts of computer programming to adults as they program hip-
hop beats. This course is designed to attract adult learners that
otherwise might have never considered computer programming,
building their confidence and skills. We conducted this course on-
line, two nights a week, for five weeks, for about 40 participants.
Afterward, we conducted a qualitative analysis of written survey
data. We found that the adult learners’ perception of computer
programming changed during the course, with many participants
planning their next step in computing education.

CCS CONCEPTS
• Social and professional topics → Informal education; K-12
education; • Applied computing→ Sound and music comput-
ing.
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1 INTRODUCTION
Computer programming is becoming a required skill, not only for
computer programmers, as many other occupations now require
basic programming knowledge [7, 26]. Unfortunately, despite the
percentage of adults who are digitally literate [21], the vast majority
of modern workers do not have foundational programming skills.
To increase the number of workers with programming skills, there
is an increasing number of initiatives designed to attract and engage
people in computational learning. These initiatives vary and may
focus on informal learning [2] or High School classes offered in a
formal environment [5, 8]. However, most learn-to-code initiatives
and associated research target some of the youngest members of
society [12, 25]. Indeed, research examining the teaching-learning
process of computer programming for adult learners is, except for
expensive and intensive boot camps [6], scarce [30].

Teaching computer programming to adults can empower this
immense and fast-growing population, improving their quality of
life and financial outlook [12]. In fact, for the subset of adults who
truly embrace computer programming, learning these skills can be
life-changing. The field has, for years, had a considerable number
of open positions that will increase for at least the next ten years.
The U.S. Bureau of Labor Statistics [23] projects that the number of
CS-related posts will increase by more than 667,000 positions, or
13.4%, from 2020 to 2030.

Unfortunately, it is challenging to attract adults to computer pro-
gramming. They typically view computer programming as difficult
and boring, something that would be impossible for them to learn
at this stage of life [7]. Getting these jaded adults to even sign up for
a computer programming class requires some convincing. However,
if this initial reluctance can be overcome, there is hope, as even a
brief, concrete learning experience with computer programming
has been shown to significantly impact adults and their attitudes
towards programming [7].
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To attract people resistant to a particular field, they may need
to be introduced to that field indirectly. Referring to the field of
mathematics specifically, for instance, Seymour Papert said “The
mathophobia endemic in contemporary culture blocks many people
from learning anything they recognize as ‘math,’ although they may
have no trouble with mathematical knowledge they do not perceive as
such.” [24] One indirect approach to teaching computer program-
ming, which may help people overcome their hesitation, is through
music [9, 14, 19, 20]. If students are programming music, it turns out
that much of their focus is on musical creation [11], and they learn
the necessary computational concepts almost by accident. When
culturally relevant music, such as hip hop, is used, it creates an
even more powerful platform for students to learn computational
concepts by engaging in the seemingly unrelated but extremely
engaging task of creating beats [10, 17].

This paper reports the results of an informal computer program-
ming course that presented foundational computer programming
concepts to an audience formed by adult learners, coding hip-hop
beats. This course was held virtually for five weeks, with one hour
class twice a week. During this course, we investigated the impact
of this indirect approach, already known to be effective with young
learners, on the engagement and motivation of adult learners.

2 RELATED WORK
To date, most research that creates and investigates ways to mo-
tivate and engage students in learning foundational concepts of
computer programming targets young learners. This body of work
typically analyses the effects of tools and methods of programming
among students from primary and secondary educational or, at
most, introductory college-level classes. While an increasing num-
ber of for-profit coding boot camps target adults, these courses
are expensive and require full-time engagement for about twelve
weeks [6]. Unfortunately, most adults are either unwilling or un-
able to dedicate much of their resources to what they perceive as
a high-risk endeavor [31]. Furthermore, some boot camp students
faced the same informal community boundaries (e.g., race, gen-
der, previous experience, and stereotypes) as in other informal and
formal learning environments [32].

Some studies have begun to investigate interventions with adults.
For instance, Charters et al. [7] report an experiment that uses an
educational video game to provide adult participants with program-
ming experience. In this work, the authors found that, after a posi-
tive exposure to programming, through the educational video game,
attitudes such as the belief that programming is difficult, boring,
and something that they could not learn, changed positively [7].

Using an online survey, Guo [12] investigated older adults’ moti-
vation to learn computer programming and the frustrations they ex-
perienced. In terms of motivation, three important categories were
found: (a) Age-related Motivations: respondents wanted to make up
for missed opportunities during their youth; (b) Enrichment-Related
Motivations: for instance, learning programming to implement a
specific hobby project idea; and (c) Job-Related Motivations: for
instance, respondents wanted to learn programming as continu-
ing education that is relevant to their current job or to improve
their future job prospects. Finally, in terms of frustrations, findings
were categorized into (a) Age-Related Frustrations: for instance,

cognitive limitations such as bad memory; (b) Pedagogy-related
Frustrations: for instance, lack of instructional scaffolding; and (c)
Technology-related Frustrations: for instance, debugging syntax
and run-time errors.

Krafft, Fraser, andWalkinshaw [16] investigated the effects of us-
ing Scratch, a block-based language already known as an approach
that motivates young learners with adult learners. They observed
a positive effect on students’ self-perception and motivation to
continue learning programming.

In a longer study, during a six-month-long course with textual
and visual programming languages, Sayago and Bergantiños [30] ex-
amined the computer programming learning experience of a group
of older adults and active computer users with low levels of formal
education and no previous experience with computer programming.
By the course’s end, participants learned and understood how to
write simple programs.

There are several methods and tools to engage and attract peo-
ple to computer programming, which vary from unplugged activ-
ities [3] to the use of robots [15] to the use of block-based envi-
ronments [13, 28, 29] to the use of video-games development [27]
and the use of music creation [1, 11, 20, 22]. Using music as a mo-
tivational tool for teaching computer programming has already
attracted attention among educators and researchers, resulting
in the development of various platforms, such as EarSketch [20],
JythonMusic [22], Sonic Pi [1], and TunePad [11], each one with its
musical and coding characteristics.

The use of music to teach code has already demonstrated promise
with young learners; Using EarSketch, Magerko et al. [20] showed
that the use of this tool increased the “Computing Confidence”,
“Motivation to Succeed in Computing” and “Creativity” in students
that participated in their workshop. In addition, Freeman et al. [9]
showed that using music through EarSketch can effectively teach
introductory computing concepts. Similarly, using TunePad, Horn
et al. [14] showed significant attitudinal gains in students’ interest,
self-confidence, enjoyment, and intention to persist in CS. Finally,
using a similar tool called Sonic Pi, Krug et al. [19] reported a
statistically significant difference in engagement towards computer
science in the context of a summer camp, where students were able
to create their own song.

3 CONTEXT
Code Beats uses an engaging and innovative approach to teach
foundational computer programming concepts through hip-hop
beats. Participants developed hip-hop beats created entirely by code,
using the music concepts to introduce the computer programming
constructs. In previous work with young learners, this strategy has
increased students’ motivation and engagement toward computer
programming during a summer camp [19].

As software tooling for this learning experience, we use the
music coding platform called TunePad [11]. TunePad is delivered
as a website, using a computational notebook approach, with a
different code snippet for each track (or instrument) that can be
played individually or simultaneously. Each track can be relatively
simple, but by combining many tracks, realistic-sounding songs can
be composed. TunePad has a user-friendly, interactive interface that
offers the chance to experiment, playing notes simply by selecting
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an instrument and clicking on a virtual keyboard or set of drums.
At the same time, if the user wants to create an actual track, they
must write Python 1 code, as a textual programming language.

We chose hip hop as the musical genre to teach computer pro-
gramming for two main reasons: (1) hip hop is one of the most pop-
ular musical genres, especially for African-Americans and Latino-
Americans who are underrepresented in computer science; (2) how
a hip-hop beat is created is well suited to teaching computational
concepts. Because its creation does not require extensive harmonic
knowledge, focusing instead on complex rhythms, it tends to sup-
port the more technical concepts present in CS.

We based our approach on the Use-Modify-Create framework [18].
During the course, students worked on coding activities that are
actual hip-hop songs transcribed to TunePad (Use). These projects
are formed by multiple musical tracks coded in Python, where
each track plays one part of the song and, when playing simultane-
ously, constitutes the whole song. Students were asked to create
one track in each activity that would complement the song, usually
mimicking the original version (Modify). By the end of the course,
students were encouraged to explore their creativity in the final
course project, creating their own beats (Create).

4 RESEARCH QUESTION
This study’s objective is to analyze this learning experience’s influ-
ence on adult learners’ perceptions of computer programming. In
line with that, the research question we are investigating is: How
does the use of hip-hop in teaching coding impact adult learners’
perceptions of computer programming?

5 METHODS
5.1 Study Design and Data
This paper reports on data collected during a 5-week virtual course.
During that period, participants attended streamed 1-hour lessons
offered twice a week. The classes were live-streamed using the
YouTube 2 platform, where the participants could interact with the
instructors and each other using the platform’s chat. Each class
consisted of a mix of interactive live sections and pre-recorded
coding and music lessons, with two hands-on activities completed
during class and one activity completed after class. Every activity
was designed to explore the concept taught that day but could also
include previously introduced concepts, adding more complexity
to the activities each day. The background to these activities was a
realistic-sounding beat based on an actual hip-hop song. College
musicians transcribed that into TunePad. At the end of the course,
participants engaged in a beats exhibition and contest, where they
created their beats to show what they learned. After the course, we
asked them through an online survey to answer a set of open-ended
questions:
Q1.What did you think about computer programming before Code
Beats?
Q2. What do you think about computer programming now?
Q3. After Code Beats, are you interested in learning more about
computer programming? Why or why not?

1https://www.python.org/
2https://www.youtube.com/

Q4. After Code Beats, are you interested in a career in computer
science? Why or why not?
Q5. Did the use of music in Code Beats change what you thought
about computer programming? If so, how?

5.2 Demographics
To reach participants, this session of Code Beats was organized
and publicized by Computer CORE 3. This organization prepares
under-served adults in Virginia to realize career aspirations with
foundational digital and professional skills. During the five-week
course, an average of 40 adult learners attended each class. From
this group, 32 participants answered the post-survey, which was
not mandatory. This population was from a wide range of ages,
where the youngest participant was 20 years old, and the oldest
participant was 74 years old (average age was 43.8). Of those, 37.5%
identified as male, and 62.5% identified as female. In addition, 59.4%
were self-declared minorities, and 43.8% were African-American.
In addition, 34.4% of the participants knew how to read music, and
18.8% had previously taken a programming class. Hip-hop is the
music genre preferred by 31.25% of the participants.

5.3 Data Analysis
To answer the research question, we analyzed the responses from
the five questions stated above using a Reflexive Thematic Analysis,
also known as Braun & Clarke [4], in an inductive and semantic
way, where the coding and theme development reflects and were
directed by the content of the data.

First, all the responses were grouped by question in a spreadsheet
and were de-identified, where a pseudo-identifier was attributed
to each learner. Then, this spreadsheet was shared with the first
author of this paper and a research assistant, so each could start
creating codes independently. In the first cycle, an open coding
process was used, where every answer was analyzed, and one or
more codes were attributed when applicable. After that, a new code
was created whenever necessary, as determined by the answer’s
content.

Next, the two independent researchers met to merge and agree
upon common codes in the second cycle. At this point, the follow-
ing actions were taken: (a) For exactly the same codes, the code
was maintained; (b) For codes with different words but with the
same meaning, the codes were merged; (c) For codes identified
by only one of the researchers, the question and the answer were
re-analyzed by both, and after discussion, they decided whether
the code should be deleted or kept. After finishing this process, the
remaining codes were analyzed to identify themes emerging from
the codes.

6 RESULTS
In this section, we present the results of the reflexive thematic
analysis, separated by question from our survey (Q1 to Q5). For
each question, we present the themes from the open coding process
and how many times that theme appeared in the data.

3https://www.computercore.org/
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6.1 Q1. What did you think about computer
programming before Code Beats?

The responses to this question were grouped in two themes, Theme
1 (left): Coding would be difficult/impossible/boring to learn and
Theme 2 (right): I was curious about computer programming. Figure 1
presents all of the codes that contributed to these themes and the
number of times each code occurred.

Curious about coding: 6

Cool thing to check out: 2

Curious about: 2

Already liked: 1

Difficult to learn: 17

Difficult to learn: 9

No idea about: 4

Something impossible: 2

Could be boring: 1

Could never do it: 1

Looking for a class like this: 1

Figure 1: Q1 - What did you think before?

Theme 1: Difficult to learn (n=17) - Participants were initially
intimidated by the prospect of learning programming, believing that
it was, at best, difficult and sometimes impossible for them to learn.
Most adult learners had reservations about their ability to learn
programming before taking Code Beats, as shown by this group of
codes that appeared 17 times in the responses for Q1. Participants’
responses included: “I thought [coding] was something impossible
and that I could never do it” (S12). “I thought [coding] was difficult
and boring” (S21). “[Coding] was complicated and beyond my
ability” (S24). “I thought [coding] was fairly difficult to learn.
It also seemed like it would involve a lot terminology I wouldn’t
understand and prerequisite skills.” (S29).

Theme 2: Curious about coding (n=6) - While most adults
were intimidated by computer programming, a few adult learners
were curious about computer science. For many of these curious
adult learners, the fact that Code Beats was centered around music
seemed to make it less intimidating, or at least potentially fun, to
them, with relevant responses appearing a total of 6 times for Q1.
Participants said: “Had no idea how to do it. Just sounded like a
cool thing to check out” (S2). “I did not understand how to code,
and make music out of Python. I am a music producer, and would
like to better understand computers, so I figured that this is the
best fit for me” (S28). “..then I saw my child to simple coding games
and toys and programs and Code Beats seemed like a fun way to
try it out. I really enjoyed it and my big break through moment
was when I realized that the errors were my friends and showed
me exactly what to change. Before that I saw it as me getting it
wrong. That little shift in mindset made it so much more fun to try
out things” (S12).

6.2 Q2. What do you think about computer
programming now?

The responses to this question were grouped into four themes. The
codes are shown in Figure 2, from left to right, and from top to
bottom: “I’m confident that I can learn computer programming”
(10); “I’ve improved my knowledge about computer programming”

(9); “I’m interested in learn more and use it in the future” (9) and
“Programming classes are not for me / it is difficult to learn” (5).

Increased confidence: 10 Improved knowledge: 9

I'm confident I can learn: 7

It is less difficult now: 3

Learn something new: 6

Improved knowledge: 2

Gave me a better idea: 1

Not for me: 5

Is still difficult to learn: 2

It is not for me: 2

Didn't understand: 1

Wanting more: 9

Want to learn more: 4

I can use it in the future: 2

I'm interested: 2

Is useful: 1

Figure 2: Q2 - What do you think now?

Theme 3: Increased confidence (n=10) - It seems that taking
the class increased the learners’ confidence and helped them to un-
derstand that, while it might take practice, computer programming
was a skill they could learn. This theme emerged from a group of
codes that appeared 10 times in the responses for Q2. Some ex-
amples of responses that we received for this question and were
grouped in this theme are: “I think if I put the time to learn into it,
I can do it” (S7). “I think it is possible to get good at it with lots
of practice. I think I’ve found my inner geek!” (S12). “I think that I
am capable of doing computer programming. It doesn’t seem
as hard as 1 would think and Code Beats taught me that!” (S19). “It’s
still a bit complicated but seems less daunting. I think the basics
are doable with continual practice” (S29).

Theme 4: Improved knowledge (n=9) - This theme emerged
from a group of codes that appeared 9 times in the responses for Q2.
Participants said: “I see how to use it better and how it applies to
so many things. I loved using TunePad to make a song” (S2). “Hon-
estly I don’t see Myself as an Older Job Seeker being a Computer
Programmer. The Course Has Added a More In depth layer to
my core skill set. The Easier YouTube Platform makes For Much
Easier Access” (S16). “I can understand and know the vocabulary
of coding which helps in my next computer coding class” (S18).
They used many growth phrases (e.g., “use it better”, “added to my
skill set”, etc.) to describe how they felt the class had changed their
knowledge of coding.

Theme 5: Wanting more (n=9) - Adult learners who attended
this class may have increased their interest in pursuing further
education and even employment in the field. This theme emerged
from a group of codes that appeared 9 times in the responses for
Q2. Some examples of responses that we received for this question
and were grouped in this theme are: “I might be interested in it
now. In fact I might also think about pursuing a career in it”
(S1). S20: “Excited to do more and do my own job as a Code Beats
master”. (S20). “I would like to get certified in Python and A+. I
would like to also get Security+ ,and Network+” (S28).

Related to this theme, while we could not track all the partic-
ipants after the class, we know 18 participants who followed up
this class by attending a Python class and at least one that gained
employment in the field.
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Theme 6: Not for me (n=5) - As expected, a few adult learn-
ers decided that computer programming was not for them. This
theme emerged from a group of codes that appeared 5 times in the
responses for Q2. Some examples of responses that we received
for this question and were grouped in this theme are: “Confused.
Programming as I saw in Code Beats is very different from, say,
Data Structures in C. But it seems to be fun.” (S27). “Not in the
computer programming class.” (S32).

6.3 Q3. After Code Beats, are you interested in
learning more about computer
programming? Why or why not?

The responses to this question were grouped into two themes: “I
would like to learn more about computer programming. I can do
this.” and “I’m not interested in computer programming.”. The codes
and their counting is presented in Figure 3.

Not interested: 4

Not interested: 2

I'm not motivated: 1

Want to learn more basic
concepts: 1

Ready for more: 25

Want to learn more: 17

I can use it in the future: 5

I'm confident that I can learn: 2

I see different ways to learn: 1

Figure 3: Q3 - Interested in learning more?

Theme 7: Ready for more (n=25) - Many adult learners were
interested in programming and optimistic about their ability to
learn it, with responses from this theme appearing 25 times for
Q3. Participants said: “Yes. I think I could enjoy having a job
doing computer programming” (S7). “Yes very eager” (S15).
“Yes, I was very much interested in learning more. I thought
the Code Beats class was fun and it was an introduction to Coding.
So, it makes me feel confident that I could take on a Computer
Programming course” (S19). “Yes I’m more interested in coding
because I see there is a different way to learn the skills needed”
(S21). “I feel comfortable moving forward to learn more about
coding. I was very nervous at first, but not anymore” (S30). These
learners expressed both a desire to learn more (e.g., eager, very
much interested, more interested) and a growth in confidence (e.g.,
confident, not [nervous] anymore, comfortable).

Theme 8: Not interested (n=4) - After taking the class, a few
adult learners decided they were not interested in computer pro-
gramming. For these adult learners, the class did not focus enough
on motivating the importance of computer science, or they failed
to learn enough to gain confidence in their ability to code. This
theme emerged from a group of codes that appeared 4 times in the
responses for Q3. Participants said: “Maybe. It seems important but
I haven’t seen a need for it yet in my career. Also I don’t feel I am
motivated at this time to learn it” (S29). “Not interested because
I don’t know how to code” (S32).

6.4 Q4. After Code Beats, are you interested in a
career in computer science? Why or why
not?

The responses to this question were grouped into two themes: “I
can use computer programming in the future” (13) and “I’m not
interested in computer programming” (4), presented in Figure 4.

Not enthusiastic: 4

I don't see my self as
computer programmer: 2

Not interested: 1

It is not for me: 1

Future usage: 13

I can use it in the future: 9

Want to do it as a job: 2

I want to earn more money: 1

Would work with it if it is fun
and creative: 1

Figure 4: Q4 - Interested in a career?

Theme 9: Future usage (n=13) - Many adult learners believed
they could and would use computer programming in the future.
During completing our class, participants’ confidence in their abil-
ity to program a computer grew enough that they could imagine
working in the field. This theme emerged from a group of codes
that appeared 13 times in the responses for Q4. Some examples of
responses that we received for this question were: “Maybe, if the
coding can be used in a fun way & in a company that was creative.
I am not exactly sure what the jobs would entail if I did it as a
career. If I got involved with a game company, I am sure I would
love it and learn fast” (S2). “Yes. I have a disability that makes me
rely on jobs at a desk. This could be a great fit” (S7). “Yes. I want
to do something different, learn new technology and get paid
more money” (S10). “Yes, I love working on computers! I think
that coding is in my future and that I am more than capable of
getting the job done!” (S19). “After Code Beats, I am interested in a
career in computer science, because it has so many applications,
it is rampant everywhere, and very useful. I especially like how
much computers can change our lives, make things more easy for
us, and do things faster than without any technology” (S22).

Theme 10: Not enthusiastic (n=4) - A few adult learners were
not enthusiastic about programming. These participants’ lack of
enthusiasm stemmed from a lack of interest and, in some cases, was
influenced by difficulties that the adult learner had in understanding
the class materials. This theme emerged from a group of codes
that appeared 4 times in the responses for Q4. Participants said:
“Probably not because I don’t see myself doing anything with
computer software. I only really understand programming” (S1).
“No not interested in a career in this field. I was so lost in this
class, by trying to program music” (S32).

6.5 Q5. Did the use of music in Code Beats
change what you thought about computer
programming? If so, how?

The responses to this question were grouped into two themes: “The
use of hip hop made it easier / fun to learn.” (25) and “The use of
hip hop had no affect on learning” (3), presented in Figure 5.
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No affect: 3

Didn't change my thought
about coding: 3

Hip hop increased enjoyment: 25

Made it easy to learn coding:
15

Made it more fun: 6

I have enjoyed it: 4

Figure 5: Q5 - Did the use of music change your attitude?

Theme 11: Hip hop increased enjoyment (n=25) - Almost all
adult learners thought using hip-hop increased their class enjoy-
ment. Hip-hop made the class more engaging, even for adult learn-
ers who struggled to learn the material. This theme emerged from
a group of codes that appeared 25 times in the responses for Q5.
Participants said: “Yes, it made it easy. You were able to create a
finished product and you could learn from your mistakes or see on
the keyboard what sounded good and try to fix the code to match it.
I have no music background so it was challenging, but I enjoyed it
and it drove me to figure out how to do it better” (S2). “Definitely!
It was instant gratification. Basically anyone could do coding
the way it was taught through music with Code Beats. You didn’t
have to be musical but if you were, it helped. With the tracks laid
down already, it was fun to write and change the code to make
different sounds and to learn coding terms...loops, variables, lists
and more” (S12). “Yes it did, I thought was a fun and interactive
way to learn coding ” (S13). “Yes, I always thought that computer
programming was hard. The code itself makes no sense just by
looking at it, however with Code Beats I understand that the coding
has meaning and is formatted to give instructions to complete a
task” (S19). “Absolutely. That was the best, most fun part (includ-
ing Dave’s dancing). Even though I didn’t get most of the material,
it was refreshing to see that you guys are normal and have a
sense of humor. Very different from old fashioned programming in
UNIX/C or FORTRAN” (S27).

Theme 12:Hip hop had no affect(n=3) - Only a few adult learn-
ers did not think the use of hip-hop affected the class. This theme
emerged from a group of codes that appeared 3 times in the re-
sponses for Q5. Some examples of responses that we received for
this question and were grouped in this theme are: “No. It didn’t”
(S10). “No, I just know the behind the scenes better!” (S18).

7 DISCUSSION
7.1 Perception about Computer Programming -

Before Code Beats
Before Code Beats, most adult learners perceived coding as difficult,
boring, and something they could never do. This is consistent with
past findings; previous studies found that adult learners, prior to
exposure to computer programming, thought that programming
was difficult, boring, and something that they could not learn [7].
It seems that adult learners are unlikely to consider computer pro-
gramming as a career option without external encouragement. Fur-
thermore, providing an initial, positive programming experience
may be crucial to whether they will ever consider studying CS.

Despite this initial reluctance, adult learners sometimes changed
their minds when they realized they could learn programming by

making music. Participants mentioned that Code Beats “seemed like
a fun way to try it out” and “sounded like a cool thing to check out”,
and that Code Beats “[was] the best fit for me” due to its focus on
music. The focus on the music seemingly provided adult learners
with additional motivation; they seemed to think that even though
they would understand the coding, at least they would be working
with music they like. Furthermore, it seemed to make an even
greater difference for adults with musical talent. It made them more
comfortable as they knew and understood the musical concepts,
making the computational concepts less daunting. Overall, data
suggest that associating programming with music is a promising
way to attract adult learners.

7.2 Perception about Computer Programming -
After Code Beats

After participation in the program, adult learners’ perception of
computer programming seemed to be much more positive. They
were more confident in their ability to program, were more likely
to consider furthering their programming knowledge, and some
even thought that Code Beats made coding easy. We believe that at
least part of this change in perception was because we taught com-
putational concepts by relating them to familiar musical concepts.
It seems that this technique, which led to a shift in motivation for
young learners [19], may also benefit adult learners.

8 LIMITATIONS
This paper report results from a virtual course where all participants
volunteered for the experience and had access to it. Hence, they
showed some prior interest and may not represent all adult learners.
Furthermore, the surveys were limited to five questions instead of
more in-depth interviews. Additionally, the survey questions were
asked only after the camp. Hence, responses to questions about
perceptions prior to the course demonstrate students’ reflections
about how they might have thought before the course.

9 CONCLUSION
This paper presented the use of music to teach the foundational
concepts of computer programming to adult learners during a five
weeks course. The activities in this course used actual hip-hop
songs transcribed to a programming platform, where participants
could modify a part of the song to apply the computer programming
concepts introduced during the classes.

By the end of the course, we documented changes in adult learn-
ers’ perception of computer programming, which they had previ-
ously perceived as boring, difficult, and impossible to learn. After
Code Beats, they started to think of computer programming as
something they could learn and do, demonstrating an interest in
looking for more opportunities to learn these important skills. Fi-
nally, using hip-hop to teach computer programming was found
useful, motivating adult learners and making the learning process
enjoyable.
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