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Abstract
In this paper, the findings of a research study, working with 12 educators in a large urban school board
in Ontario using Minecraft for 21st century competency development, are presented. A number of
pedagogical moves teachers made to support 21st century learning through communication and
collaboration, both in the classroom and in the game world, are identified along with three approaches to
play, directed/ guided, scaffolded, and open, that represented critical thinking and creativity/innovation.
This study argues that while an open, exploratory sandbox game such as Minecraft can meaningfully aid
students in the development of 21st century competencies, it is in fact teachers’ decisions around how the
game will be used in the classroom that determines whether or not 21st century competency development
is supported.
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Résumé
Dans cet article, nous présentons les résultats d'une étude de recherche menée auprès de douze
éducateurs d'une grande commission scolaire urbaine de l'Ontario qui utilisent Minecraft pour le
développement des compétences du 21e siècle. Nous identifions un certain nombre de mesures
pédagogiques prises par les enseignants pour soutenir l'apprentissage du 21e siècle par la
communication et la collaboration, à la fois dans la salle de classe et dans l'univers du jeu, ainsi que trois
approches du jeu, dirigé/guidé, échafaudé et ouvert, qui représentent la pensée critique et la
créativité/innovation. Nous soutenons que si un jeu de sandbox ouvert et exploratoire tel que Minecraft
peut aider de manière significative les élèves à développer les compétences du 21e siècle, ce sont en fait
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les décisions des enseignants sur la manière dont le jeu sera utilisé en classe qui déterminent si le
développement des compétences du 21e siècle est soutenu ou non.
Mots-clés : Apprentissage par le jeu numérique ; compétences du 21e siècle ; pédagogie ; Minecraft
Introduction
School boards across Canada have taken an interest in student 21st century competency
development. Broadly defined, 21st century competencies refer to the skills required to be successful in
our increasingly interconnected globalized knowledge economy. While 21st century competency models
vary (Dede, 2009; Voogt et al., 2011), they typically include elements of creativity, innovation and
entrepreneurship, critical thinking, collaboration, communication, character building, culture and ethical
citizenship, and computer and digital technologies (Canadians for 21st Century Learning and
Innovation, 2012). In Ontario, the province in which this study was conducted, 21st century
competencies do not appear in the curriculum, but rather, are promoted in a policy document (Ontario
Ministry of Education, 2016) which champions four competencies: critical thinking, requiring students
to “acquire, process, interpret, rationalize, and critically analyze large volumes of often conflicting
information to the point of making an informed decision and taking action in a timely fashion” (p. 12);
communication, which refers to listening paired with effective communication using a wide variety of
modes (e.g., oral and written) and tools; collaboration, meaning adopting the role as content producers,
while demonstrating the capacity to learn alongside others; and creativity and innovation, developing
new ideas to solve problems, and carrying them to fruition (Ontario Ministry of Education, 2016). A
number of school boards have also begun to develop their own 21st century competency frameworks
which involve some combination of these skills (Durham Catholic District School Board, 2020; Ottawa
Carleton District School Board, 2020; York Region District School Board, 2018).1
While interest in 21st century competencies remains high, policy makers and educational
researchers have long argued that intensive support for professional development is urgently required for
the wider modeling, uptake, and board-wide sharing of innovative pedagogies and practices that can
amplify the opportunities provided by digital technologies for 21st century learning (Hargreaves &
Fullan, 2012; Thumlert et al., 2018). This is especially important given that the Ontario Ministry of
Education (2014) has identified “invest[ment] in innovative teaching practices and instructional methods
enabled by technology” (p. 6) as a key priority area, echoed in 2016 as a call for “transformations in
pedagogical practice, new learning partnerships, enhanced use of digital tools and resources, and
physical and virtual spaces designed to support [the] learning [required] to ensure students’ development
of 21st century competencies” (p. 23). Relatedly, research demonstrates that digital games are an
effective tool for leveraging the development of 21st century competencies in young people (Barab &
1

While it lies outside of the scope of this article to provide a detailed critique, we do acknowledge here the limitations of
st
21 century competency frameworks. In many respects, competency frameworks are inherently capitalist. They adhere to a
competitive individualistic logic, in their focus on developing skilled workers without any regard for establishing a
communitarian ethos (Tan et al., 2015; Kivunja, 2014). As a result, schooling is reduced to skill development in support of
capitalist ends, rather than the cultivation of well-rounded human beings.
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Dede, 2007; Romero et al., 2015; Steinkuehler, 2007). Research on the use of digital games in education
supports their positive impact on student learning (Hébert et al., 2018; Jenson & de Castell, 2011;
Jenson et al., 2016; Kirriemuir & Mcfarlane, 2007; Muehrer et al., 2012; Pivec & Pivec, 2008).
However, little research has been conducted on the pedagogical practices teachers can employ for digital
game-based learning (DGBL) (Hébert & Jenson, 2019) and on those, specifically, that support 21st
century learning.
In this paper, findings of a research study, working with 12 educators in a large urban school
board in Ontario, are presented. The aim of the study was to better understand both the pedagogical
moves teachers made to support 21st century competency development and teacher views of Minecraft
as a means of supporting 21st century learning. The questions that guided this study were the following:
1) in what ways did teachers approach 21st century competency development through Minecraft? and 2)
how did they conceive of Minecraft as a tool for collaboration, communication, critical thinking,
creativity, and innovation? We begin with a review of the literature on DGBL and 21st century
competencies and digital game-based learning and pedagogies, before detailing the study and outlining
its findings.
Literature Review
Minecraft and Digital Game-Based Learning for 21st Century Competency Development
DGBL has been said to support the development of 21st century competencies in players,
including critical thinking (Gentile et al., 2019; Hussein et al., 2019; Tung, 2019), collaboration and
communication (Checa-Romero & Pascual Gómez, 2018; Hämäläinen & Oksanen, 2012; Leemkuil et
al., 2003), and creativity and innovation (Hsiao et al., 2014; Ott & Pozzi, 2012). When it comes to
digital games and 21st century competencies, it is important to note that not all games are designed
equal. Digital games that are used in educational settings commonly adopt behaviourist or cognitivist
approaches to learning, focusing on rote memorization or drill and practice of basic facts and/or skills
(Egenfeldt-Nielsen, 2006; Hanghoj, 2008; Squire, 2011), approaches that are largely antithetical to 21st
century competency building.
Minecraft is a first-person, multiplayer sandbox game originally created by Mojang studios
(Mojang, 2020) and now owned by Microsoft (Microsoft, 2020a). Minecraft allows players to design
virtual environments as their avatar moves along a grid, gathering, placing, and constructing 3D objects
(Callaghan, 2016). The game can be played individually or with multiple players, using a number of
modes, the two most popular being survival where players must maintain their health to survive, and
creative which allows players unfettered access to goods. In 2016, Microsoft released Minecraft:
Education Edition, targeted at teachers in the inclusion of classroom controls and a variety of resources
such as lesson plans and assessment tools (Microsoft, 2020b).
Unlike drill-and-practice games, Minecraft is explicitly marketed as a tool for cultivating 21st
century skill development with Microsoft claiming that the game “helps prepare students for the future
workplace, building skills like collaboration, critical thinking and systems thinking,” particularly as
3
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students navigate the “open learning environment,” which “gives [them] the freedom to experiment,
encouraging self-expression and problem-solving” (Microsoft, 2020c).2 In many ways, the structure of
Minecraft might lend itself to 21st century competency building; it is seemingly devoid of an objective
and does not come with an accompanying instructional manual (Apperley, 2015; Simon & Wershler,
2018); its open-endedness, and users’ subsequent reliance on the player community, calls for both
collaboration and communication as players devise and share tips and tutorials and creativity, as players
produce modifications that ultimately “transform[] the game environment” (Cipollone et al., 2014, p. 4).
As Minecraft has been touted “one of the most widely played and popular video games of all
time” (Simon & Wershler, 2018), it is not surprising that the scholarly community has taken interest in
the game. Looking specifically at 21st century competency development through the use of Minecraft,
Morgan (2015) examined how the game fostered the cultivation of 21st century skills in youth who
regularly played at home. Using player self-reports about who they communicated with about gameplay,
and whether or not they created, problem solved, designed, and made decisions while playing, Morgan
concluded that the amount of time players spent on the Minecraft platform was directly correlated with
levels of design, decision making, and planning, meaning the more time spent, the deeper the player was
engaged with these processes. Morgan also found that the multiplayer platform specifically enabled
players to solve problems collaboratively and offered opportunities to use critical thinking skills.
Similarly, working with 10 and 11 year-olds at an after-school club, Bailey (2016) investigated how
students communicated with one another while engaged in gameplay. Focusing on songs as a form of
collaboration and creativity, Bailey’s work sheds light on the importance of evaluating student play in
situ, or beyond the virtual game environment, in order to gain a holistic understanding of how students
are not only interacting with one another, but also building meaning. Voiskounsky et al. (2017), looking
at young adults, contrasted creativity of players who used Minecraft individually with those in pairs,
measuring the number of ideas that players used during construction as evidence of creativity. Findings
suggested that players had more ideas, and thus were more creative, when working individually. While
one might raise questions about the methodology here, evaluating creativity quantitatively rather than
qualitatively, the study importantly disrupts the notion that one element of 21st century competency
development, creativity, is necessarily supported by another, in this case, collaboration. In the next
section, we shift to DGBL and pedagogy.
Digital Game-Based Learning and Pedagogies
Very little has been written about DGBL and pedagogy. As argued elsewhere (Hébert & Jenson,
2019) in the literature on DGBL, the classroom teacher is regularly positioned outside of the learning
process, with students acquiring understanding through direct interaction with the game. Congruously,
support for teachers around DGBL often centres on establishing familiarity with the game, identifying
theories of learning inherent within the game, or recognizing the manner in which the game supports
2

How specifically these competencies might be developed by playing Minecraft will of course vary depending on the
st
definition of 21 century competencies one references.
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learning in particular subject areas rather than on specific pedagogical strategies (e.g. Becker, 2017;
McNeil, 2018). Only a handful of studies have explored the specific ways in which teachers might
approach teaching with digital games, including requisite competencies (Nousiainen et al., 2018),
various roles adopted by the classroom teacher in facilitating DGBL (Marklund & Taylor, 2015), and
best practices for supporting DGBL in classroom spaces (Hanghoj, 2008). A few attempts have also
been made to articulate a pedagogical framework for DGBL (Denham, 2019; Foster, 2012; Shah &
Foster, 2015), including our own digital game-based pedagogies framework (Hébert & Jenson, 2019),
which represented some of the successful approaches to DGBL we witnessed through classroom
observations and conversations with teachers.
With respect to research around Minecraft in classrooms, Pusey and Pusey (2015) evaluated the
effectiveness of Minecraft as a tool for teaching science in three year 8 classes in Perth, Australia using
a standardized curriculum. Results of a student survey and teacher observations demonstrated that using
Minecraft increased student interest in ICT and engagement in science classes. In a similar study,
Callaghan (2016) examined the use of Minecraft to support project-based learning among students at a
high school in Sydney, Australia. Survey results indicated that Minecraft enabled collaboration among
students and enhanced engagement, the development of cognitive skills, and students’ production of
authentic tasks. For Callaghan, the teacher’s role in using Minecraft to support learning in the classroom
was relegated to verifying student work had been completed properly; otherwise, the teacher “had no
impact on how engaged students were with Minecraft Edu or their ability to direct their own learning or
work collaboratively as this occurred automatically” (p. 258). However, it is noted that this framing
ignores the work of the classroom teacher, both in constructing meaningful lessons for 21st century
learning and engaging in pedagogical decisions such as whether or not the students will work together
within, or outside of, the game platform. For example, authentic task creation was lauded by Callaghan,
as students “turn[ed] their semester long [project-based learning unit] of researching and investigating
the design elements of a process of designing their dream home…into an actual architectural structure in
Minecraft” (p. 253), but attributed to Minecraft, rather than innovative planning on behalf of the
educator. Finally, focusing a bit more explicitly on the classroom teacher, Cipollone et al. (2014)
conducted a case study on an English teacher’s use of Minecraft to foster learning of literacy concepts.
They concluded that Minecraft provided a space for students to engage creatively with a literature unit
and that Minecraft supports constructivist learning, which promoted knowledge building through
exploration and experimentation. Notably, the authors stressed that how the game was implemented,
including instructional strategies teachers employ, plays a crucial role in supporting creative learning
through Minecraft.
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The Study
Workshop
For this project, we worked closely with our research partner, a large urban school board in the
Greater Toronto Area. The board has adopted a rather comprehensive policy for empowering modern
learners, which includes a 21st century competency framework, centring on collaboration,
communication, problem solving and critical thinking, creativity and innovation, global citizenship, and
learning to learn (Peel District School Board, 2016). The board was interested in teacher professional
development around 21st century competencies and digital games and decided upon Minecraft as the
game of focus.
The professional development workshop was framed by a production pedagogies approach
(Thumlert et al., 2015) where participants engage with or perform a task before they have a
comprehensive understanding of it. Performance before competency “signals a ‘short cut’ to
participative agency, a circumventing (by other means) of traditional suppositions that state that ‘basic’
literacy rudiments must be meted out and mastered before actors can truly think or design, perform or
take part in common” (Thumlert et al., 2015, p. 799). This means moving away from a more didactic
instructional approach, leading potential players step-by-step through game mechanics, toward openended exploratory play. Utilizing production pedagogies in a teacher-focused professional development
session enables modeling of the play-based process, demonstrating that teachers need not be experts at
specific games before introducing them into their classrooms, and that they can learn about the game
alongside their students.
The single-day workshop was hosted at the board office. After a brief introduction to Minecraft,
led by one of our collaborators from the board, teacher participants were divided into small groups and
given a series of mini challenges to complete in Minecraft: create a sustainable house, an innovative
roller coaster, or an underwater filtration system. A student “expert” attended this part of the session and
circulated to answer questions, provide general guidance, and to chat with groups about his own
experience as a student using Minecraft in the classroom. At the end of this part of the session,
participants were given the opportunity to share what they had completed with the large group.
Following structured play with Minecraft, participants were provided a short introduction to
DGBL, which included the authors’ digital game-based pedagogies framework (Hébert & Jenson, 2019).
A brief review of 21st century competencies was also provided, and the six board-based competencies
named and described, with particular emphasis on the four Ministry of Education endorsed
competencies. A free-flowing conversation followed regarding assessment of student learning through
Minecraft before educators were divided into small groups to devise short curriculum units for their
individual classes. For context, it is important to note that while all Ontario teachers use the same
curriculum documents, teachers are given autonomy regarding how to take up curriculum in the
classroom, and classes work at different paces. Rather than provide teachers with a packaged unit to
“deliver” to their students, we offered time and space for imagining and thinking through ways in which
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the game might be used to support learning in specific classrooms, according to the needs of particular
students.
Participants
Fifteen educators attended the workshop, recruited directly by our partner board. Of these
educators, one was a librarian/teacher dyad who would be working with the same group of students, and
another, a librarian who would be collaborating with a classroom teacher who did not attend the
workshop and who did not wish to participate in interviews. In total, 12 teachers from 11 classrooms
were involved in the study, including one teacher-librarian. Teacher experience ranged from 3 to more
than 15 years and teachers were from a mix of rural and urban schools. For purposes of clarity, we refer
throughout this paper to 11 educators, grouping the participating dyad together as they shared the same
classroom and teaching responsibilities.
Data Collection and Analysis
Data collection consisted of in-class observations of teaching, photos and videos of classroom
activity, fieldnotes based on the observations, and interviews with teachers. Regarding observations, in
total we visited each classroom four times, two prior to and two after the professional development (PD)
workshop. The two visits prior to PD were designed to get a general understanding of classroom
dynamics and participants’ pedagogies. Post-PD day observations documented how participant teachers
framed and made use of Minecraft as a 21st century learning object. Each interview was about 30
minutes in length. For the purposes of this paper, we report on educator responses to the questions
around 21st century competencies, specifically, how 21st century competencies are developed through
the use of Minecraft in the classroom. Data was coded using open-ended, thematic coding (Braun &
Clarke, 2006; Clarke & Braun, 2017), with attention to the 21st century competencies: collaboration and
communication, critical thinking, and creativity and innovation. In the next section we shift to our
findings.
Findings
Collaboration and Communication
Based on the authors’ observations, it appeared that all classroom teachers elected for the
students to play Minecraft in multiplayer mode, thus creating the possibility for students to work
together to complete learning tasks in the same game world. During observations, while often told that
students were working together, it was not always clear what specifically students were doing to
collaborate within the virtual world of the game; that said, students were not limited to collaborating
within Minecraft. Conceiving of the learning environment as extending beyond the game and into the
physical classroom, in 3 of the 11 classrooms visited, students were assigned a project that required inperson, collaborative group work; one or two group members worked in Minecraft, while other group
members completed different facets of the project: taking notes, composing a presentation, and/or filling
out other forms related to the assignment. It was clear that students were working together toward a
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common learning goal. Collaboration was also encouraged through proximity, as in all 11 classrooms,
the classroom was arranged such that students sat together in groups. This arrangement also aided in
facilitating communication. In many instances, students were observed engaging in conversations about
their learning, asking questions of one another as they moved through the game, or explaining what they
were building and why. Communication was explicitly evident in two classes where students were
required to deliver presentations about what they had constructed in their worlds, and in two other
classes where students were preparing to give presentations.
Finally, during our classroom visits, two teachers expressed concerns around students being
destructive in multiplayer mode, undoing the work of others by tearing down structures, or moving
things around. This objectionable behaviour precipitated whole class conversations about respectful,
collaborative gameplay. For example, Kathy’s class composed a Minecraft agreement; students were
required to “show kindness and understanding ([recognizing that] everyone has different experience
levels and confidence),” engage in “cooperative teamwork (listen, divide work, ask questions, leadership
not ownership,” and demonstrate “respect (for yourself, others, and learning…including taking risks”
(see Figure 1). Kelly’s class produced a document outlining what collaboration to support learning in
Minecraft should look like; collaboration referred to “shar[ing] ideas [and] knowledge” and engaging in
“effective communication.” Actionable steps students could take to communicate well were also listed:
“[divide] work (plan),” “work together [on] big projects [to] save time,” and “be encourag[ing]” (see
Figure 2).
Figure 1
Minecraft Agreement
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Figure 2
Making Minecraft Learning Explicit

Teacher Perceptions: Minecraft as Supporting Communication and Collaboration
In the interviews, when asked how 21st century competencies are developed through the use of
Minecraft in the classroom, 10 of 11 educators spoke of collaboration. For some, collaboration was
attributed to the structure of the game, insofar as the game provided space for students to “develop
collective intelligence and to co-construct meaning, becoming creators of content as well as consumers”
(Ontario Ministry of Education, 2016, p. 13). Kelly, for instance, described Minecraft as kind of “virtual
maker space, where students are collaborating,…building together….[and] communicating while they
do it.” Marc noted that the game was structured around collaboration, inviting “people to come in and
join to help create something.” But for others, the elements of collaboration they called attention to
could be attributed to the pedagogical decisions they made around how the game would be used to
support learning in the classroom. For example, for Kate communication was crucial for project
completion and she stressed that students need to “listen to other people’s ideas when [they] are building
something….If you had students going off completely building on their own and not reflecting with
other students, their products were not as successful.” Sue stressed that working in teams requires an
acknowledgement of each member’s strengths and necessitates conversations around what is feasible for
a project. She said, “not everybody in the classroom…has the same skill set or [operates at the] same
level. That really [required] them to sort of collaborate if they wanted to be successful… Some got a
little too extravagant with their [Minecraft] structure, but the collaboration part [helped] keep their selfregulation in check.”
Meaningful Learning Activities: Critical Thinking and Creativity/Innovation
Supporting student engagement in critical thinking and creativity/innovation through Minecraft
was most clearly represented through the types of learning tasks teachers offered for students. All 11
educators who participated in the study were able to create meaningful learning activities, and only one
relied exclusively on one of the activities offered to teachers during the workshop. Based on
observations, the lessons teachers designed were classified as supporting one of three types of play:
directed/guided, scaffolded, or open. These types of play are viewed as supportive of the critical
thinking, creativity, and innovation elements of 21st century competency development and, accordingly,
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open play, the one requiring the highest level of student autonomy, and directed/guided play requiring
the least amount of critical thinking, creativity, and innovation.
The authors were not present for all of the lessons the teachers delivered around Minecraft, and
therefore, cannot speak to all of the learning tasks developed. Based on observations of two classroom
periods, three teachers (Kyle, Devin, and Sally) offered lessons that exclusively supported
directed/guided play, four scaffolded play (Kelly, Tina, Claire, and Marc), and two open-ended play
(Pabla and Saran). Two teachers (Kathy and Lance) provided lessons that fostered both directed and
open-ended play.
Directed/Guided Play
Directed/guided play involved learning tasks that are more closed than open. These tasks
narrowly focused on the development of a specific skill or deepening student understanding of a singular
concept; the range of responses students produced were typically restricted, and production was
constrained by a specific set of criteria. In this study, directed/guided play in Minecraft was evidenced
by teachers’ use of Minecraft to support learning of mathematical concepts through application, using
critical, creative and innovating thinking to work with number lines, shapes, surface area, prisms, or
ratios.
In Sally’s class, for example, students began their work on surface area using physical 3D blocks,
expanding surface area by adding and subsequently counting blocks in their structure (see Figure 3).
Minecraft was introduced as a means for creating more sophisticated structures; students were tasked
with producing a shelter with a flat roof, a pyramid, or any two additional structures with surface areas
of 25m2 and 50 m2. In Kathy’s classroom, students also started the lesson outside of the digital platform.
Working with operational sense, students used mathematical terms to explain an image projected onto
the board from Minecraft before writing a math sentence about the image and plotting it on a number
line (see Figures 4 & 5). Students then used Minecraft to create an amphitheater, explaining how they
would arrange the seats, constructing a multiplication sentence, and plotting the sentence on a number
line.
In other instances, students began to use Minecraft after a short introductory lesson. Kyle’s
students, learning about volume, were asked to create two shelter prisms, one where the volume of the
shelter was numerically greater than its surface area, and a second where it was smaller. The period
ended with a discussion about what students noticed in creating these objects, the challenges they
encountered, and how these observations might be useful in the real world. In Devin’s class, learning
centred on Cartesian coordinates (see Figure 6). Students had to follow a set of directions to produce a
Cartesian plane in Minecraft: use 35 blocks in all four directions, place a black block as the axis and a
yellow block in every fifth position, and in quadrant one, put a black box in a number of different spots,
before filling in the shape to create a triangle.
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Figure 3
Students use 3D Blocks to Learn about Surface Area

Figure 4
Students Create a Number Line

Figure 5
Minecraft Task: Explaining an Image Using Mathematical Concepts
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Figure 6
Students Create a Cartesian Plane

Scaffolded Play
Scaffolded play was represented by learning tasks that were more open-ended, involved multiple
concepts, and allowed for more creativity/innovation, problem-solving and critical thinking; students
engaged in design and project management, “acquir[ing], process[ing], interpret[ing], rationaliz[ing],
and critically analyz[ing]” information (Ontario Ministry of Education, 2016, p. 13), and developed new
and unique ways of solving problems. In Minecraft, in this study, students created a sustainable house, a
natural disaster, a rollercoaster, a garden, and a parking lot. One teacher, Marc, offered two distinct
lessons that nicely captured scaffolded play.
In Marc’s first lesson, students were told that the parent council was asking students to come up
with a proposal that would respond to a lack of parking in the current lot. Students were instructed to
develop a design, determine how the design would increase the number of available spots, structure a
budget for the proposed work, and decide on a timeline. The period started with a short lesson and
overview of the task. The class then traveled out to the parking lot to complete measurements (see
Figure 7) before returning to the classroom to conduct research and design their parking lot in Minecraft
(see Figures 9 & 10). Roles were selected by group members and multiple devices were in operation in
each group as students worked in pairs on each task. Marc stopped the lesson at one point to scaffold
learning a bit, discussing the financial burden of constructing a multi-story parking garage. At the end of
the period, students were asked to present their plans to the group.
In Marc’s second lesson, students were also assigned an inquiry-based task, challenged with
devising a proposal that would provide grey water to water the garden next to the school. Students went
outside to measure and take photos of the garden space (see Figure 8) and were instructed to pay
attention to how water would be collected and transported to different parts of the garden, how plants
might be organized to make the garden more efficient, and to consider how plots are planted. They then
designed the garden using Minecraft (see Figures 9 & 10). Once again, pairs took on different tasks,
with some students preparing the presentation while others built the garden in the game.
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Figures 7 and 8
Students Complete Measurements of the Parking Lot and Community Garden Plot

Figures 9 and 10
Students Design New Parking Lot Infrastructure Using Minecraft

Figures 11 and 12
Students Create New Community Garden Plot on Minecraft
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Open Play
In more open-ended learning environments, students were given quite a bit of freedom and
flexibility over how they would demonstrate their understanding. Learning tasks required quite a bit
from students in terms of critical thinking, creativity, and innovation, as little guidance was provided by
educators through frameworks and templates. In this study, open play was apparent as students were
asked to build a city, create Indigenous and settler communities as they would appear in Canada the
1700 and 1800s, and construct biomes.
The tail end of open play lessons in Kathy’s class were observed. Using screencast, a projector,
and an iPad, students gave tours of the biomes they had created in their Minecraft world. Groups
discussed vegetation and animals that live in these spaces, and the impact of human involvement (e.g.,
global warming, pollution, deforestation) (see Figures 13 & 14). In Lance’s class, students were
instructed to transform their extant Minecraft desert biomes in order to make them more biodiverse.
Lance led the students through a short discussion of biomes and ecosystems, before students were
instructed to research and add plants to the digital environment. For this assignment, students compiled a
set of field notes based on their research about specific plants. They exchanged facts for plants (e.g., a
student presents five facts to the teacher about orchids, receives five orchids to place in their Minecraft
world), and were rewarded for presenting more complex over simplistic information (e.g., what types of
insects pollinate the plant, rather than how many leaves it had). Lance reminded students that they
should place plants in the digital environment with attention to the types of conditions they require to
thrive (e.g., trilliums require shade) (see Figures 16 and 17).
Figures 13 and 14
Students Design Amphitheaters and Present Biomes to the Class
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Figures 15 and 16
Students Work to Make Their Biomes Biodiverse

Teacher Perceptions: Minecraft as Supporting Critical Thinking, Creativity and Innovation.
During interviews, six teachers identified the game as a means of fostering critical thinking and
creativity and innovation. For Pabla, Minecraft calls for a transference of skills from classroom learning
to the digital game environment, and this learning process involves creativity and innovation: “they have
to be innovative to try and transfer their learning from the textbook of the research they did for
Minecraft [to the game]. As they are integrating their knowledge, they’re going to try to demonstrate it
through creative[ity] and innovat[ion].” For all of the other educators who spoke of critical thinking,
creativity and/or innovation, these elements were reflected not so much in the game itself, but in the
learning activities they had created for students. For Kelly, creativity and critical thinking appeared in
students’ selection of materials: “In this project particularly, there’s been a lot of critical thinking. They
had to think about what materials they were going to build with in order to sustain their natural disaster,
and that required a lot of thought.” While we did not witness this specific lesson in our observations,
Devin explained an assignment he had designed around a problem, “you know, I say ‘I would like you
guys to build a city that is themed ergonomic.’ Minecraft allows them to be as creative as they can be
and still follow within some sort of framework, which creates individuals [who] can think critically and
they can be creative in those designs, which is what we want to create for [the] future generation’s work
force.” For Claire, problem-solving was built into scaffolding, as students worked in groups to “solve
the problems on their own without assistance.” Lance saw the potential to use the game as a means of
developing critical thinking skills in students, but stressed that, “Minecraft itself is just a tool. I think it’s
the teachers or the professionals who create the assignments [that] connects to the 21st century
competencies.”
Discussion
The authors’ observations shed light on three crucial components of supporting collaboration and
communication through the use of digital games in classrooms. First, playing in multiplayer mode alone
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does not elicit collaboration. It is the role of the classroom teacher to design collaborative learning tasks
for students to complete within games. Second, supporting meaningful, collaborative learning through
Minecraft for these teachers, and in digital game-based learning more broadly, does not always
necessitate 1:1 device use and need not take place within the virtual world of the game. This is important
when considering that lack of access to devices is frequently cited as a barrier to integrating digital
games into the classroom (Hébert et al., 2021). Third, observations made clear that asking students to
work together does not automatically mean successful collaboration and communication, as students
require scaffolding and guidance. Developing a set of guidelines with and alongside students regarding
in/appropriate collaboration and communication is a crucial part of 21st century education.
For critical thinking, creativity, and innovation, all teachers involved in the study were able to
create meaningful learning activities for students around the use of Minecraft, represented through three
tiers or types of play: directed/guided play, scaffolded play, and open play. The tasks teachers assigned
did vary, as did the level of critical thinking, creativity, and innovation that was fostered. For us, this
again demonstrates that it is the teacher who supports 21st century learning.
Finally, what the interviews made clear was that teachers identified collaboration as the primary
21 century competency developed through the use of Minecraft in the classroom and were able to point
both to game features and teacher-made pedagogical decisions that supported this 21st century learning
in the classroom. While critical thinking, creativity, and innovation was identified by fewer teachers as a
means of supporting 21st century competency development, teachers again were able to highlight how
the decisions they made regarding how specifically to use the game made competency development
possible.
st

Conclusion
This study demonstrated that, with the guidance offered in the workshop, all of the teachers in
the study were able to design lessons using Minecraft that supported 21st century competency
development. This is no small feat and, arguably, can be attributed to the affordances of Minecraft as a
platform – its open world, builder interface allows teachers to customize learning experiences for
students that can be both structured and unstructured. What was clear, throughout the study, was that the
role of the classroom teacher, both in facilitating collaboration and communication and in designing
learning tasks that support critical thinking, creativity, and innovation, cannot be understated.
For many teachers, teaching with digital games will require a re-imagining of their role, as they
shift from a deliverer of curriculum to participant in a collaborative learning environment (Beavis &
O’Mara, 2010). Teachers will need support in scaffolding collaboration and communication and in
designing learning tasks that require more student autonomy, and higher levels of flexibility with respect
to how students can demonstrate what they know. For example, and as previously pointed out,
collaboration and communication can be modelled through class agreements and discussions, the
division of labour in group work, knowledge sharing, and presenting work to the whole class and
creativity, critical thinking, and innovation in designing student-driven, inquiry projects. In this study,
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the authors observed teachers willing to share their know-how of Minecraft but also learn from more
accomplished students in their classes, especially those who created opportunities for open-ended play.
While outside the purview of this paper, not all practices teachers engaged in were supportive of
21 century competency development. Quite a few instances where teachers employed teacher-directed
pedagogical practices rather than student-centred techniques, were observed. The former fosters student
dependence on the teacher, who corrects mistakes and responds to student questions with concrete
answers. In contrast, student-centered techniques position students as responsible for their own learning,
with teachers directing them to resources or aiding them with the problem-solving process. Another
challenge that was observed with rather open-ended learning environments was that it can be easy for
students to get off task, with a number turning away from their assignment to engage in online games or
card tricks or goofing around with others. This is where the incorporation of other digital game-based
pedagogies practices such as appropriate lesson pacing and clear expectations (Hébert & Jenson, 2019)
are important.
st

That said, what was clear is that Minecraft provided an open, exploratory platform for teachers to
support their students in experimentation, creativity, collaboration, and other 21st century skills that
continue to be emphasized in curricula in Canada, and in Ontario in particular. For the teachers in this
study, Minecraft was a world in which they could invite their students to experiment and play, even as
some students tested the boundaries of appropriate behavior. What we hope this study of a short-term
game-focused professional development session reveals is the power and impact of research-informed
PD on teaching. That all the participants in this study were able to successfully carry out a Minecraft
unit and then speak at some length about how it modelled pedagogically for them a 21st century
framework speaks also to the potentiality of an open world game like Minecraft for supporting learning.
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