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Abstract

This workshop addresses the pressing need to broaden computational thinking (CT) beyond
traditional coding exercises by integrating digital authoring tools into diverse, culturally
relevant and interdisciplinary activities. In today’s rapidly evolving educational landscape,
CT is recognised as a vital 2lst-century literacy; yet its implementation has often been con-
fined to isolated programming contexts. The workshop offers a series of hands-on activities
rooted in constructionist learning principles and based on recent insights from the fields of
embodied cognition, game-based learning, and data science. Utilizing three innovative tools
— 1. ChoiCo, which enables the modification of socio-scientific simulation games; 2. SorBET,
which supports the design of classification games; and 3. MaL'T2, which facilitates the crea-
tion of 3D animations that merge artistic expression with mathematical modeling — the work-
shop aims at bridging theory and practice. It not only demonstrates practical applications
of these tools in lesson planning, but also provokes deeper discussion about their underlying
theoretical foundations. By outlining concrete strategies for classroom integration, the work-
shop addresses the needs of diverse learner groups, from novice students to educators seeking
innovative instructional techniques. Ultimately, it aims to extend current CT research by
exploring its interdisciplinary applications and equipping practitioners with adoptable tools
and methodologies, thereby linking CT with data science, mathematical modeling, crea-
tive-artistic expression, and critical thinking on socio-scientific, cultural, and ethical issues.
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Workshop Description: scope, motivationa and background

In an era where computational thinking (CT) is increasingly seen as a foundational
literacy for the 21 century, there remains a critical need to be extended beyond
the confines of traditional coding exercises (Wing, 2006; Yadav et al., 2016). This
workshop is designed to address that gap by integrating digital authoring tools into
interdisciplinary activities, thereby broadening the scope and applicability of CT.
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One of its central premise is that CT skills can be nurtured along with creativity,

problem solving and critical thinking across a wide range of contexts and practic-

es that are important and meaningful for the students (Grizioti, 2025; Kynigos &

Grizioti, 2020). The workshop is structured to support a diverse range of students,

from students with little to no prior experience in programming, to experienced edu-

cators and researchers seeking innovative practices. Our approach is deeply rooted in
constructionist learning theory, that emphasizes the learner’s active role in meaning
making through creating and tinkering personally meaningful artefacts (Kynigos,

2015; Papert, 1980). We also draw on insights from embodied cognition, game-based

learning and data science to create a multifaceted educational experience through

using three distinct online tools:

1. ChoiCo (Choices with Consequences) (http://etl.ppp.uoa.gr/choico/) is a game
authoring environment designed to support an integrated approach to CT
through game modding (Kynigos & Grizioti, 2020). It enables participants to
play, design or modify socio-scientific scenarios embedded within a digital game
framework. In ChoiCo games, the player can make choices among the available
points displayed on the screen, keeping in mind that each choice corresponds to
specific consequences that are numerically reflected in the score of the game.
ChoiCo challenges students to identify, question, and modify problematic rules
or parameter values, thereby promoting a deeper understanding of abstraction,
generalization, and debugging processes. This modding activity encourages stu-
dents to transition from mere game players to critical evaluators and designers,
constructing and transferring meaning across different computational representa-
tions while addressing real-world issues, such as sustainability, within a familiar
and engaging context (Kynigos & Grizioti, 20205 Brennan & Resnick, 2012).

2. SorBET (Sorting Based on Educational Technology) (http://etl.ppp.uoa.gr/sor-
bet/) uniquely blends coding, database design and gameplay to cultivate CT and
data literacy through the lens of classification as inquiry. Learners play, design,
and modify sorting games where falling objects must be “pushed” into dynam-
ically defined category boxes. Unlike traditional classification tasks, SorBET
foregrounds the subjectivity of categorization: users must interrogate what makes
something classifiable -questioning criteria, revising labels and debating bounda-
ry cases (Grizioti & Kynigos, 2024). By iteratively refining data models, learners
engage in core CT practices, like abstraction and pattern recognition while con-
fronting real-world complexities. SorBET’s design intentionally blurs “correct”
answers to foster metacognitive debate, making it equally valuable for students
exploring data science fundamentals and educators designing critical thinking
activities (Grizioti & Nikolaou, 2023).

3. MaL'T2 (Machine Lab Turtle-sphere) (http://etl.ppp.uoa.gr/malt2/) extends
traditional Logo programming into a richly layered 3D space, fusing CT with
mathematical and artistic experiences. Grounded in constructionist principles,
MaLT?2 enables students to create, manipulate, and animate 3D geometrical mod-
els through textual programming, combined with dynamic manipulation tools,
such as parameter sliders and periscopic camera navigation (Kynigos & Grizioti,
2018). This integrated approach not only reinforces core programming skills, like
decomposition, abstraction and algorithm design, but also deepens students’ un-
derstanding of mathematical concepts, such as functions-covariation and geomet-
ric-spatial transformations (Gkreka & Kynigos, 2025; Karavakou et al., 2023). In
addition, MaLL'T2 can serve as a bridge between mathematics and art, inviting
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students to explore the expressive potential of mathematics in a manner that is
engaging, personally meaningful and connected to authentic sensory, embodied
and aesthetic experiences (Karavakou et al., 2023).
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