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This poster presents an innovative educational framework called
BeatBlox that integrates music composition with computer science
(CS) instruction through visual block-based programming. It ad-
dresses the critical need to make CS education more engaging,
accessible, and culturally relevant for diverse student populations.

Traditional computer science education faces significant chal-
lenges in engaging students from diverse backgrounds, particularly
underrepresented groups who often find CS dry, difficult, and dis-
connected from their interests. With computing becoming essential
across all aspects of society, there is an urgent need to make CS
education more appealing and accessible. Music represents a uni-
versally appealing topic that transcends cultural and socioeconomic
boundaries, making it an ideal vehicle for CS instruction [2].

BeatBlox builds upon NetsBlox, a browser-based visual program-
ming environment that uses the internet to connect CS concepts
to contemporary topics like climate change and social justice [1].
This new framework leverages the browser-based Web Audio API
to provide comprehensive musical capabilities including:

• Individual note programming and duration control
• Virtual instruments and prerecorded audio clips
• Beat mixing and sound effect integration
• Real-time synchronization across multiple devices
• MIDI and external device support

The development process for this tool was informed by co-design
sessions with both students and educators, ensuring that the tool
addresses real classroom needs while remaining accessible to users
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from varying backgrounds, musical or otherwise. BeatBlox offers
multiple engagement pathways, including:

• Musical Creation: Students can compose music using virtual
instruments, manipulate prerecorded sounds, and create complex
compositions using visual programming blocks.

• Cross-Disciplinary Integration: The platform enables stu-
dents to create graphics and visualizations, combining art, math-
ematics, and computer science in a single project.

• Collaborative Computing: Built-in networking allows for cre-
ation of digital orchestras where multiple computers play syn-
chronized music, demonstrating distributed computing concepts.

• Accessibility Features: Augmented reality instruments (air
guitar, paper drums, theremin) ensure students can engage with
projects at home using only a laptop and basic materials.

• Device Integration: Support for MIDI devices and smartphones
as instruments accommodates various technology access levels.

BeatBlox simultaneously supports meeting STEAM requirements
while addressing required CS education standards. The framework
is also geared toward supporting administrative efforts to recruit
cross-domain CS teachers, as educators from non-CS backgrounds
may be able to more easily connect with musical concepts than
traditional programming paradigms, facilitating broader implemen-
tation of rapidly expanding educational mandates.

Initial feedback sessions revealed several takeaways. The plat-
form is versatile enough to successfully engage novice 6th graders
while offering challenges for experienced high schoolers. Support
for varying levels of musical background and diverse genres encour-
ages accessibility across cultures and interests. Increased creativity
and student confidence are exhibited when CS concepts are person-
ally relevant,and the ability to create tangible outputs in the form
of meaningful, shareable musical compositions leads to reduced
intimidation compared to traditional programming environments.

The primary differentiator from similar tools stems from first-
class networking features that open the door for increased collabo-
ration and teamwork. Some existing tools utilize Python, leading
to a steep learning curve, while others focus more heavily on either
CS or music composition. BeatBlox aims to make computer science
education more inclusive, engaging, and accessible by connecting
fundamental CS concepts to the universal language of music. Future
work will focus on creating comprehensive curricula and profes-
sional development materials to support widespread adoption.
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