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ABSTRACT 
Recent years have seen a growing recognition of the importance 
of enabling K-12 students to engage in computational thinking, 
particularly in elementary grades where students’ dispositions 
toward STEM are developing. Block-based programming has 
emerged as an effective tool for engaging these novice learners 
in computational thinking. At the same time, digital storytelling 
has emerged as a promising avenue for creating motivating 
problem-solving scenarios that engage students in science 
investigations. Although block-based programming and digital 
storytelling are in many ways synergistic, there is a lingering 
question of how to design block-based languages at an age-
appropriate level to enable effective and engaging storytelling. In 
this work, we review design principles from prior block-based 
and digital storytelling systems as well as propose the design of 
block-based programming language features to enable the 
creation of rich, interactive science narratives by upper 
elementary students. 
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1 INTRODUCTION 
Digital storytelling, which combines traditional storytelling with 
rich digital technologies, has emerged as an innovative approach 
for engaging students in deep, meaningful learning [1, 2]. By 
supporting students in creating interactive science-focused 
narratives using block-based programming, students are afforded 
the opportunity to deepen their conceptual understandings of 
science, while also developing computational thinking skills.  

2 OVERVIEW 
Creating rich block-based programming environments to 
support novices has seen success in bringing computational 
thinking to K-12 education [3]. To support the creation of 
computationally-rich digital stories, we present a set of custom 

blocks appropriate for upper elementary students. These blocks 
seek to enable the creation of interactive narratives, such as 
supporting character dialogue and orchestrating story events 
(Figure 1), while at the same time adhering to design principles 
identified in prior research on block-based programming for 
elementary students [4]. This includes avoiding difficult 
concepts such as initializing variables and properties as well as 
focusing on sequential programming rather than parallel event-
based programming [5]. 

 
Figure 1: Interactive Narrative Development 

3 CONCLUSION 
Combining block-based programming and digital storytelling 
provides significant promise for engaging upper elementary 
students in computational thinking. In this poster, we present a 
set of custom blocks and design principles to enable students to 
produce rich, interactive stories that integrate physical science 
concepts.  
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