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Abstract. Blockchain technology is believed to have a potential for in-
novation comparable to the early internet. However, it is difficult to
understand, learn, and use. A particular challenge for teaching software
engineering of blockchain applications is identifying suitable use cases:
When does a decentralized application running on smart contracts offer
advantages over a classic distributed software architecture? This ques-
tion extends the realms of software engineering and connects to funda-
mental economic aspects of ownership and incentive systems. The lack
of usability of today’s blockchain applications indicates that often ap-
plications without a clear advantage are developed. At the same time,
there exists little information for educators on how to teach applied
blockchain application development. We argue that an interdisciplinary
teaching approach can address these issues and equip the next genera-
tion of blockchain developers with the skills and entrepreneurial mindset
to build valuable and usable products. To this end, we developed, con-
ducted, and evaluated an interdisciplinary capstone-like course grounded
in the design sprint method with N=11 graduate students. Our pre-
/post evaluation indicates high efficacy: Participants improved across all
measured learning dimensions, particularly use-case identification and
blockchain prototyping in teams. We contribute the syllabus, a detailed
evaluation, and lessons learned for educators.
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1 Introduction

Cryptocurrency and blockchain technology has gauged the interest of researchers
and practitioners alike. Over 65 million Bitcoin wallets [2], and over 15.500 cryp-
tocurrencies [6] exist. Ongoing development efforts aim to advance blockchain
technology further. Smart-contract blockchains established themselves among
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the most active projects – e.g. Ethereum, Solana, Cardano, and Polkadot list
among the ten highest-valued projects [6]. Supporters view the technology as
transformative [8] and data from Coinbase’s shareholder letter indicates growth
rates comparable to internet user adoption in 1998 [5]. Particularly the ability to
read, write and own is perceived as a paradigm shift enabling a new generation
of internet applications, and with it, the so-called Web3 [1].

However, research from the field of Human-Computer-Interaction (HCI) re-
veals that existing blockchain applications suffer from usability issues (e.g [11–
13, 17, 34]), are difficult to understand [12], and home to frequent misconcep-
tions [23]. One cause for this is that many blockchain applications address use-
cases that do not derive clear advantages for the user from using blockchain
technology. While scholars in software engineering have started exploring con-
cepts for education (see e.g. Xu et al. [35] and Labouseur et al. [21]), we argue
that an interdisciplinary approach is necessary to address these issues. For the
next generation of blockchain developers to be able to truly build valuable and
usable products, they need to be able to evaluate blockchain use-cases w.r.t
technical feasibility (engineering), value-creation (entrepreneurship), and user
experience (human-computer-interaction).

To address this gap, we developed, conducted, and evaluated an interdisci-
plinary capstone-like course with N=11 graduate students. During a 5-day pe-
riod, the participants ideated, developed, implemented, and deployed a smart-
contract trading-card game, allowing users to collect and trade researchers as
non-fungible tokens (NFT). The course curricula builds on the design sprint
framework [19]. It is, to our knowledge, the first course combining blockchain
application development in an interdisciplinary setting. Our evaluation shows
that the course is well-perceived by participants and enables participants to
distinguish use cases (not) suited for the technology. We distill lessons learned
for educators and discuss the benefits and advantages of an interdisciplinary
approach to teaching.

2 Background & Related Work

Our work draws from several strands of research, most notably from design sprint
methodology as framework for designing our course.

2.1 The Potential of Blockchain and Web3

Together with Bitcoin [25] the world was introduced to the technology powering
it – the blockchain – in 2008. Since then developer activity has been steadily
growing [7] and many projects were started to improve the original design.
Ethereum, started in 2013 was the first blockchain that enabled the develop-
ment of decentralized smart contracts [3]. Newer projects – e.g. Cosmos, Solana,
Polkadot – have come forward to overcome Ethereum’s limitations, particularly
speed and transaction throughput. This new generation of blockchains, provid-
ing transactions at instant speed and low transaction costs, is believed to bring
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along the third stage of the web: Web 1.0 offered internet users the possibility
to read content. Web 2.0 added the possibility to write, enabling rich interactive
internet applications. Web3 now adds the possibility to own digital assets on the
internet. Practitioners believe this read-write-own paradigm will enable a new
class of internet applications with a sizable potential for innovation [1, 13].

2.2 Blockchain Applications and Their Usability

Cryptocurrencies and blockchain started to become a topic of increasing inter-
est in the research community [13]. A recent literature review, reveals that the
usability of blockchain and cryptocurrency applications was shown to be prob-
lematic [13]. Users face many threats [10], cryptocurrencies are hard to under-
stand, and misconceptions (e.g. keys, fees, and anonymity) are common [14,23].
Even though onboarding can support users’ meaning-making process [11], first-
time users struggle with the complexity of the technology [12]. Particular the
identification of use-cases in which blockchain can truly provide value seems
to be difficult [15]. Trying to address this, there are some approaches outside
the university context trying to engage laymen in participatory design activi-
ties [18,29,31]. While other technology domains have been exploring novel teach-
ing concepts spanning across disciplines (e.g. Kopeć et al. presented insights from
a VR hackathon [20]) we did not find any for blockchain.

2.3 The Design Sprint Framework

To develop our course we used the design sprint framework as a theoretical ba-
sis [19]. Related to design thinking [30], it formalizes a user-centered product de-
velopment process. While design thinking does not define clear boundaries with
regards to resources and time [32], the design sprint framework integrates the
different aspects of design thinking into a five day program. One sprint is com-
posed of five phases – map, sketch, decide, prototype and test – each completed
in one day [19]. We identified a few research publications using the framework
at university, however, non related to blockchain. Sarooghi et al. propose the de-
sign sprint as process model to integrate design thinking into entrepreneurship
education [33]. Larusdottir et al. present the a two-week long user-centered de-
sign course [22] and highlight the importance of balancing ”talking and doing”.
Sari and Zulaikha adopted the framework to include more prototype develop-
ment time in UX design courses and evaluated the approach in a longitudinal
study [32].

2.4 Summary

Blockchain technology, particularly smart contract development in the context
of Web3, offers the potential to build new types of applications surrounding the
notion of ownership. While research has started to explore blockchain teaching,
no teaching concepts integrating software engineering, entrepreneurial thinking,




