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Abstract: In this conceptual paper, we present a contribution to game-based learning and design thinking,
which translates to teaching and learning practices. We have designed a pedagogical intervention based on a
board game to engage learners and mediate the design thinking learning process in entrepreneurship education.
We draw upon the idea that entrepreneurial activity is intrinsically related to designers’ work. The idea of
entrepreneurs as designers requires a change in the way business schools handle design thinking, and in
particular, its cognitive aspect. Our intervention will allow us to examine learners’ rationality in design thinking
by taking 3 distinctive roles. In the first role, students as gamers will employ their cognition to design and
execute their strategy to overcome their opponents, considering a general approach and emergent strategies
that will arise from changes in the economic scenario and his/her competitors’ decisions. Then, after students
have played the game, they will role-play as designers, working in groups to redesign the played game. In
the last role, students as potential entrepreneurs, we will see how learners design a business model that
encompasses the product (the game), the technology applied to it, and the customers’ desire. By combining the
3 roles, it is possible to analyze the design thinking development and cognition involved and the impact of the
intervention on students’ comprehension of entrepreneurship. Our pedagogical intervention can be positioned
as a mediational artifact that supports reflection and analysis with expected positive outcomes for both deep
learning and engagement.

Introduction

Entrepreneurs think and act as designers; both are motivated to create something for a purpose. Designers and
entrepreneurs lead innovation trends in products, services, processes, and business models (Garbuio, Lovallo, Dong,
Lin, & Tschang, 2018), designing artifacts and solving problems that challenge established technological regimes. A
technological regime embodies the cognitive routines that drive a community of practitioners in their research and
development (R&D) projects, leading engineers and designers to look in particular directions rather than in others
(Geels, 2005).

However, the idea that entrepreneurs perform as designers requires a change in the way business schools handle design
thinking, and in particular, its cognitive aspect. In this sense, before a student can deal with a “design tool” (e.g., business
model canvas), she/he first needs to know how to use that tool, not necessarily the steps to reach the final result, but the
rationality needed to exploit the tool. To use a metaphor, it seems that in the current entrepreneurial learning setting,
students with no or little math literacy are users of electronic spreadsheets. Though this context can be improved. We
need to go beyond the surface learning in which students are just following the steps to understand how to perform a
task. We should reach the deep learning approach in which the student comprehends the meaning of the task and its
intentional content, which allows him /her to achieve better results (Marton & Siljo, 1976).

With this goal in mind, we report in this paper a teaching and learning design to entrepreneurship education (EE)
grounded in game-based learning (GBL) and design thinking. We have designed an experiential learning activity that
embodied gameplay and game design to engage learners and mediate the design thinking learning process. Applying
a board game as our mediational tool (Wertsch, 1998), we propose three interrelated learning experiences called
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play, design, and make stages. In the first stage, the students play a board game designed to provide an introductory
experience in entrepreneurship. At this stage, they build their knowledge of game mechanics and market rules to work
with at the design stage. Designed for this learning activity specifically, by playing the game, students are allowed to
create and execute a strategic plan to attempt to win the game. In the second step, the students are invited to redesign
the game they just played and to apply various other perspectives to the original game. They are also encouraged to use
analogical reasoning to identify real market mechanisms and elements and use and adapt them to their design. Finally,
in the make stage, the students are asked to produce and market their redesigned games and present them in the form
of a project. For the last step, the students are expected to use abductive reasoning to analyze the board game market
to develop a new business model and validate their design and business solutions. At this point, we would be able to
identify and compare the cognitive aspects related to design employed in the rational strategy used to win and redesign
the game and also formulate the business model. The combination of all three activities makes the incorporation of
design thinking in EE through design cognition possible.

Our proposal does not intend to substitute any established form of teaching and learning in EE, such as studying
business cases and developing business plans, since we support the idea that effective entrepreneurs learn from
multiple sources (Smilor, 1997).

Background

Business games and simulations have been used to provide learning opportunities in business since the 1930s in Europe
(Faria, Hutchinson, Wellington, & Gold, 2009) and the 1950s in North America (Avedon & Sutton-Smith, 1971; Faria et al.,
2009). Games are considered an important tool in education to foster student engagement (Jabbar & Felicia, 2015).

Games can be defined as “a system in which players engage in an artificial conflict, defined by rules that results
in a quantifiable outcome” (Salen & Zimmerman, 2004, p. 80). Games embody the vision of “reflectively exploring
phenomena, testing hypotheses and constructing objects” (Kiili, 2005, p. 14).

Although there is no consensus in the literature on the effectiveness of games and simulations as learning tools (Hays,
2005; Steinkuehler & Squire, 2014), previous research has shown their benefits in supporting student engagement (Boyle,
Connolly, Hainey, & Boyle, 2012; Jabbar & Felicia, 2015) and productive student learning with good results (Clark, Tanner-
Smith, & Killingsworth, 2016; Vandercruysse, Vandewaetere, & Clarebout, 2012). Gameplay is associated with learning
and retention through changes in cognitive processes (Wouters, Van Nimwegen, Van Oostendorp, & Van der Spek,
2013) promoting creativity, concentration, problem solving, and enhancing the ability to process information (Sardone &
Devlin-Scherer, 2016).

Even though most of the current literature on GBL emphasizes digital games, board games have persisted at homes and
in schools for recreation and learning (Kwok, 2017; Sardone & Devlin-Scherer, 2016). They have been used to address
many different topics, such as climate policy (Castronova & Knowles, 2015), history (Hoy, 2018), English, math, and
biology (Crocco, Offenholley, & Hernandez, 2016), numerical knowledge (Ramani, Siegler, & Hitti, 2012), e-commerce
(Robert & Richard, 2002), knowledge management (Taspinar, Schmidt, & Schuhbauer, 2016), accounting, finance, and
marketing (Hergeth & Jones, 2003), and entrepreneurship (Fox, Pittaway, & Uzuegbunam, 2018). Furthermore, board
games provide an immersive learning experience and contribute to socialization opportunities in class (Gonzalo-Iglesia,
Lozano-Monterrubio, & Prades-Tena, 2018).

Games are models of systems (Kim & Bastani, 2017) and systems themselves (Fullerton, 2008). Understanding games
as systems makes game design a promising learning tool for complex contexts such as entrepreneurship through a
new way to construct knowledge (Kafai, 2006). Game design as a pedagogical strategy is related to design and/or
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programming games that support learning objectives such as coding concepts, design literacy or design thinking, critical
thinking, systems thinking, and problem solving (Kim & Bastani, 2017; Martins & Oliveira, 2018).

The use of game design as a pedagogical approach has increased, mainly with the use of computers in classrooms and
the popularization of block programming tools such as Scratch, launched in 2007 (Resnick et al., 2009). However, board
games encompass cheaper opportunities for design and are a real social practice, not just during the design activity
but also during gameplay sessions. Nevertheless, just a small number of studies report the use of board game design
in the classroom. Most of them are related to teachers’ adaptation/modification of commercial games or custom-
built games applied in their courses (Castronova & Knowles, 2015; Hoy, 2018; Sanchez, Parra, Marcela, & Vasquez, 2017).
As an educational intervention, board game design was discussed by Kim and Bastani (2017), who showed that eighth
grade students designed their own board and card games, mixing different disciplines to integrate multiple sources of
knowledge (transdisciplinary approach) in science, technology, engineering, art, and math (STEAM) education.

Our Game Design

Our game, Entrepreneurial Thinking, is played taking turns where each turn represents one month. In each turn, a player
makes up to four decisions to respond to market demands, ensure profitability, and outperform competitors. After 24
turns, the player who has the highest assets (after paying all his /her debts) wins the game. Player decisions are related to
investment, marketing strategy, knowledge management, management, production system, selling, distribution system,
and negotiations. As in real life, markets change according to economic events and entrepreneurs have to adapt their
strategies according to the new context.

The market is represented on a main board (Figure 1), where players perform marketing research to gather information
related to customers’ expectations concerning product quality and price. This main board represents two provinces
in Canada with cities connected by roads. Besides the customers’ expectations, each city has a price for construction.
Players have the possibility to build their offices, factories, and warehouses or contract a third-party logistics. These
installations are essential to support company management, production, and distribution.

Figure 1. Main board.
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A personal board represents the player’s company (Figure 2). The company evolves based on the player’s strategy,
investment capacity, and managers hired. Hiring managers is a critical aspect of the game. To reach better performance,
players need to hire executives to help them. Managers such as supply chain managers allow companies to perform
better in distribution and finance executives help in the pricing process. Performing all these different roles through
this game mechanic, the players act as active problem solvers experiencing the consequences of their choices (Barab et
al., 2010) at the same time that they reflect on the importance of teamwork.

Figure 2. Player’s board.

On his or her own board, the player also runs the production system by buying raw material, performing the production
itself, and sending the final products to the warehouse, respecting the time needed to perform all these processes. The
design of the game pursued a model that strikes a balance concerning playability and learning objectives. In this sense,
our game was designed to integrate game structure, learning objectives, and gameplay enjoyment (Plass, Homer, Kinzer,
Frye, & Perlin, 2011).
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Intervention

In our pedagogical intervention, the students will perform different roles. In each role, the students are immersed in a
system with more than one layer. Therefore, the cognitive aspects of design thinking are employed by the students to
deal with the elements embedded in each layer and to integrate the different layers to form a meaningful system.

In the first stage, play, students will employ their cognition to design and execute their strategy to overcome their
opponents, considering a general approach and emergent strategies that will arise from changes in the economic
scenario and his/her competitors’ decisions. They must integrate multiple layers, such as the elements of the game
(components, mechanics, rules), their assumptions about how to run a business, and the opponents’ strategy. Then,
after students have played the game, the learners will role-play as designers, working in groups to redesign the played
game and to integrate in one layer--the game itself, in the second layer--the relationship between the game and the
players, in the third layer--the design team relationship, and in the fourth layer--their beliefs about the game, the game
design, and the real business environment. In the last stage of the intervention, the make stage, we will see how the
students design a business model that encompasses the product (the game), the technology applied, and the customers’
desire. Three complex layers were integrated into one comprehensive system. By combining the three stages, it is
possible to analyze the design thinking development and the impact of the intervention in students’ comprehension of
entrepreneurship.

The intervention described here is offered as opportunities for mediational action in EE but also offers challenges
for educators. Garbuio et al. (2018) argued that students who are accustomed to more traditional approaches tend to
resist new pedagogies because of uncertainty, messiness, and highly qualitative, real-world aspects that they embody. In
turn, Glinzel-Jensen and Robinson (2017) examined the barriers to adopting other methodologies considered innovative
in EE. New pedagogical approaches go against the right versus wrong-answer dichotomy that permeates students’
academic vision, at which the most significant accomplishment is to pass exams. This narrow vision focused on exams
also leads to a lack of commitment to entrepreneurship projects that do not contribute/translate to success on exams.
In addition, students are not able to reflect on their skills regarding what is essential to becoming an entrepreneur
as well as gain little experience on how to create or evaluate business opportunities. Most of the new pedagogies
are performed in groups; however, working in groups, students tend to hold back their opinions in order to arrive at
collective decision making, which reveals a lack of self-knowledge about their role in a team. Finally, instructors have to
legitimize themselves in the learning process as experts in venture creation and also as practitioners with experience
in entrepreneurship. Giinzel-Jensen and Robinson (2017) also clarified that instructors’ legitimacy is essential to keeping
students engaged.

It seems that novice teachers will face difficulties experiencing the process proposed here. Experience in dealing with
students’ frustrations and expectations is one of the essential requirements for instructors to perform well on the
implantation of this approach in EE based on design cognition.

Conclusion

In this paper, we draw upon the idea that entrepreneurial activity is intrinsically related to designers’ work. Based on
that, we support the argument that a reinterpretation of design thinking in teaching and learning practices in EE is
needed, mainly when we consider learning contexts with young and undergraduate students who have either no, or
very limited, business experience. We build on Garbuio et al’s (2018) argument that we should teach cognition as explicit
content instead of as tools and processes that arise as a pedagogical perspective. Oxman (2001) has also made the same
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claim, describing the necessity to reorient design education to a cognition-based approach rather than the production
of design artifacts.

We acknowledge the importance of design cognition in the pedagogical practice of EE. However, design cognition will
not replace the current EE pedagogy. As such, this paper attempts to present a complementary approach that would
bring the essential cognitive tools necessary for instructors and students to creatively work the teaching-learning
process aimed to create business opportunities.

In this conceptual paper, we present a contribution to GBL and design thinking, which translates to teaching and
learning practices. Through different roles, students will perform design activities with the same subject and artifact
but embedded in different systems interacting with distinctive elements. The result will promote a new
understanding--based on cognition instead of a process—-of design thinking in teaching and learning EE context.

Previous studies (Clark et al., 2016; Denner, Werner, Campe, & Ortiz, 2014; Jabbar & Felicia, 2015) have shown that specific
characteristics of games (e.g., mechanics and aesthetics) support better learning and engagement. Our proposal hopes
to contribute to the existing literature looking at how game mechanics and other game features contribute to enhancing
particular aspects of design cognition, most of which will inform relevant game design attributes to EE. This is relevant
as it will not only improve our own design but support future game design in the same field. Moreover, our findings will
contribute to the literature in the field, since most of the current research is focused on digital games despite the revival
of board games in the game market.

Our proposal also hopes to contribute to deep learning in EE, which is related to reflection (Neck & Greene, 2011). Our
pedagogical intervention can overcome the logic of immediacy and urgency, supporting opportunities for reflection
and analysis with expected positive outcomes for both deep learning and engagement. Furthermore, our intervention
is design oriented, which requires an active learning posture and the synthesis of multiples sources of knowledge.
Identifying and understanding which design aspects from our intervention support deep learning will be a contribution
to future designs in EE.
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