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Abstract

This contribution provides an overview of MathsBeat, an interdisciplinary construction-
ist learning activity designed to engage primary pupils with digital and physical artefacts
through rhythm-based composition activities and interactive coding exercises. Framed with-
in a Design-Based Research methodology (Barab & Squire, 2004), we present insights from
iterative classroom implementations and practitioner feedback to explore how interdiscipli-
nary tasks can bridge mathematics, music, movement and computational thinking. Our goal
with the design of this activity is to engage primary school students with their mental models
relating to bodily movement, musical timings, mathematics and computational thinking to
capture something they find fascinating — potentially reducing stereotypical views of math-
ematics as a purely formal domain. Our overarching question during this DBR phase is how
students’ and teachers’ experiences MathsBeat inform its iterative design and their views on
its potential as an interdisciplinary activity.

1.  Activity Overview

The implementation of the project followed a structured approach across two iter-
ations. The initial phase (Iteration 1) involved testing the first set of activities with
two Year 4 students. Feedback from this phase informed refinements to the design
and methods. The refined activities were then implemented with a larger group of
10 Year 4 students (Iteration 2), providing broader insights and validation of the im-
provements made. Each iteration included two separate sessions: Session 1: Students
compose a rhythm-based musical composition using fractions on Amplify’s Polypad
application, fostering the application of their mathematical understanding of frac-
tions through a creative medium.
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Figure 1: The proposed language allows the expression of 3D movements as a
procedure.

Session 2: Building upon Session 1, students were introduced to an unplugged cod-
ing activity where they had to interpret and develop code to instruct each other
to perform movements to their musical compositions (see Figure 1 and Figure 2).
This approach aligns with common K-12 definitions of computational thinking (e.g.
Grover and Pea, 2013) and resonates with a view of constructionism of technology
as expressive media for individual and collaborative mathematical meaning making

(Kynigos, 2015).

2. Methodology and Results

At this phase of our DBR study we did classroom observations with 10 primary
pupils, in-situ student reflections, and feedback sessions with four primary teachers,
followed by a qualitative thematic analysis to refine the MathsBeat activity. Class-
room observations and student reflections showed high engagement of the students
who made meaningful connections between fractions and musical notation, deepen-
ing their understanding of equivalence through embodied exploration. The coding
component encouraged decomposition and debugging, with students breaking down
complex movements and identifying and correcting errors of each other. At points
this required introducing reusable procedures, suggesting a potential for introducing
computing concepts like functions in a tangible and motivating way. On the teacher
side, thematic analysis of feedback from the four teachers highlighted several key
themes: feasibility, scalability, accessibility, and curricular alignment. Most of the
teacher concerns revolved around the need for preparation time and professional
development. However, there was an overall enthusiasm for the activity’s potential,
and they provided several suggestions including making video introductions and tu-
torials, and integration with existing programming platforms.

3. Discussion and conclusion

MathsBeat showcased how creating meaningful artefacts, a core principle of con-
structionism, made the activities both engaging and pedagogically sound. Most of
the students expressed surprise and appreciation for the integration of music and
mathematics. The activity helped make abstract concepts like fractions tangible
through music and movement, reinforcing findings on the value of arts integration
in STEM education (Henriksen, 2017). This aligns also with constructionist prin-
ciples around fostering a sense of ownership and autonomy in their creations and,
more generally, we noticed a ‘sweet spot’ of meaningful interdisciplinary integra-
tion, potentially enhancing engagement by revealing meaningful interdependencies
across different domains. However, as expected in this context, practical challenges
were raised regarding implementation in typical classroom settings emphasizing the
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importance of scaffolding and professional development when introducing such in-
terdisciplinary approaches (Haddad, 2024). The next phase of MathsBeat will devel-
op teacher training resources and move beyond the unplugged activity by designing
a digital coding component.
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