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Abstract

The purpose of this quantitative study was to determine current teacher training practices,
both preservice teacher preparation programs and school district professional development,
aligned to digital game-based learning (DGBL). The study surveyed Northern Minnesota
teachers in grades P-12 to determine their perceptions related to the benefits of DGBL and the
barriers they face to the implementation of DGBL. Respondents (N = 345) rated trainings,
resources, and supports which they felt would encourage their use of digital games to deliver
educational content and facilitate learning.

The results of the study revealed the majority of respondents perceived numerous benefits
to DGBL including: (a) the use of digital games as supplemental learning activities (89.48%); (b)
to provide instantaneous feedback to learners (86.51%); and (c) to motivate students (85.50%).
Respondents ranked the cost of purchasing games or licenses (81.23%) and the cost of
equipment (80.35%) as the top two deterrents to the implementation of DGBL. The study
showed a lack of teacher training, both in teacher preparation programs (75.00%) and school
district professional development (77.52%) aligned to the use of digital games in the classroom.

The findings of this study contribute to existing research outlining the lack of teacher
training aligned to the integration of digital games into the classroom. This study concludes with
recommendations for school administrators including: (a) professional development offerings
aligned to DGBL; (b) technology support personnel to provide ongoing support; and (c) time
designated specifically for the exploration of digital games and to plan for their use in the
classroom.
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Chapter 1: Introduction to the Study
Introduction

Play is vital to the development of children (Ginsburg, 2007; Vygotsky, 1967), providing
opportunities to cultivate imagination (Ginsburg, 2007), express creativity, and practice what
they are learning (Rogers & Sharapan, 1994). “Play is a very serious matter, indeed. It is an
expression of our creativity; and creativity is at the very root of our ability to learn, to cope, and
to become whatever we may be” (Rogers & Sharapan, 1994, para. 1). Play takes place within a
set of rules (Vygotsky, 1967) and is a significant component of games (Salen & Zimmerman,
2004). Games are contests, bound by a set of rules (Avedon & Sutton-Smith, 1979; Fullerton et
al., 2008; Hogle, 1996; Prensky, 2001; Salen & Zimmerman, 2004), with goals or objectives
(Fullerton et al., 2008; Hogle, 1996; McGonigal, 2011; Prensky, 2001), resulting in measurable
outcomes (Fullerton et al., 2008; Prensky, 2001; Salen & Zimmerman, 2004).

Digital games are defined as electronic games played on gaming consoles, personal
computers, and portable devices such as iPads, Chromebooks, or smartphones (Stieler-Hunt &
Jones, 2015). Digital games are uniquely suited to provide authentic contexts, teach complex
thinking skills, support a variety of learning styles (Schrier, 2014), and encourage collaboration
and innovation (Gee & Shaffer, 2010). Advocates for the use of digital games in education
highlight the capability of digital games to incorporate play and to provide simulated
environments for learning and assessment (Ke, 2009; McClarty et al., 2012). Further support for
the use of digital games in education has been based on their ability to engage (Chmiel, 2015; de
Byl, 2013; Gee, 2013) and motivate learners (Karagiorgas & Niemann, 2017; Tsai et al., 2015).
Digital games offer opportunities for social development (Chmiel, 2015; de Byl, 2013; Monem,

2015) while allowing learners to exercise critical-thinking and problem-solving skills (Chuang &
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Chen, 2009; Hogle, 1996; Karagiorgas & Niemann, 2017; Ke, 2009; Kulman et al., 2014).
Digital games provide ongoing, real-time feedback (McGonigal, 2011; Tsai et al., 2015; Weitze,
2014), opportunities for differentiation (Malykhina, 2014; Salen et al., 2011; Weitze, 2014), and
autonomy (De Grove et al., 2012; Egenfeldt-Nielsen, 2006; Merkel & Sanford, 2011), while
promoting new forms of literacy (Compaine, 1983; Gee, 2003).

According to Alan Gershenfeld, co-founder and president of digital game publisher E-
Line Media, “digital literacy and understanding how systems (computer and otherwise) work
will become increasingly important in a world where many of today’s students will pursue jobs
that do not currently exist” (Malykhina, 2014, para. 9). Innovative methods of instruction are
needed to support learners' achievement of critical-thinking, problem-solving, communication,
and collaboration skills (Darling-Hammond et al., 2017). Educators are more comfortable and
confident using digital games after receiving professional development related to their
application in the classroom (An, 2018). Appropriate teacher training and professional
development are necessary for successful classroom implementation (Darling-Hammond et al.,
2017).
Statement of the Problem

A review of the literature revealed a lack of educator training, both pre-service teacher
preparation and in-service professional development, related to the use of digital games in
education (An, 2018; Groff, 2018; Meredith, 2016; Takeuchi & Vaala, 2014). Teacher
preparation programs lack appropriate training aligned to digital game usage (Angeli, 2005;
Becker, 2007; Denham, 2019; Takeuchi & Vaala, 2014). Additionally, professional development

delivered to in-service teachers fails to provide educators with: (a) relevant examples of
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successful implementation (Ketelhut & Schifter, 2011; Stieler-Hunt & Jones, 2019) in their
content area (Kenny & McDaniel, 2011; Stieler-Hunt & Jones, 2019); (b) the necessary time to
familiarize themselves with potential games (Perrotta et al., 2013); (c) ongoing professional
development (Perrotta et al., 2013; Stieler-Hunt & Jones, 2015; Stieler-Hunt & Jones, 2019); or
(d) real-time support to successfully implement digital game-based learning in their classrooms
(Ketelhut & Schifter, 2011; Stieler-Hunt & Jones, 2019). Teachers prepared to implement digital
games in their classrooms are more likely to do so (De Grove et al., 2012; Stieler-Hunt & Jones,
2019).

Purpose of the Study
The purpose of this study was to determine the current professional development
practices, related to digital game-based learning, in select Northern Minnesota P-12 schools. This
study also identified Northern Minnesota teachers’ perceived barriers and benefits to the
implementation of digital games and immersive learning in the classroom. Results of this study
may provide administrators with insights to trainings, resources, and supports related to digital
game-based learning.
Research Questions
The following research questions were used to guide this study:
1. What forms of training and to what extent do select Minnesota teachers in grades P-12
report receiving related to the integration of digital games into their curriculum?
2. What do select Minnesota teachers in grades P-12 report as the benefits of integrating

educational digital games into their curriculum?
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3. What do select Minnesota teachers in grades P-12 report as barriers to the integration of
educational digital games into their curriculum?
4. What do select Minnesota teachers in grades P-12 report as the needed resources,
supports, and trainings related to the integration of educational digital games into their
curriculum?
Assumptions of the Study

This study assumed respondents provided honest answers which reflected their
professional experiences and opinions associated with the implementation of digital game-based
learning. This study also assumed principals and superintendents forwarded the survey link to P-
12 teachers in their schools.
Delimitations of the Study

Delimitations of the study include:

1. The survey was conducted using select Northern Minnesota P-12 schools.

2. The participants were classroom teachers, surveyed during the school year.

3. Teachers were surveyed between November and December 2020, during the COVID-19
pandemic.

Definition of Terms
Augmented Reality (AR): combines elements of the real world and virtual world (Dede,
2009); “real world remains central to the experience, enhanced by virtual details” (ICRC,
2018, p. 2); “provide[s] virtual objects and backgrounds, which are simultaneously

projected on the real world, to create the sensation of immersion” (Lu & Liu, 2015).
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Badges: recognize successful completion of skills or tasks and serve as status symbols
amongst players (de Byl, 2013).
Cognitive Load Theory: theory related to mental capacity, and “the exploration of the
impact of an individual’s total load on his or her own accomplishment of a specific task
and the benefits of his or her information processing” (Liao et al., 2019, p. 45).
Commercial Off-The-Shelf (COTS) Games: games designed with entertainment, not
education, in mind; may be more engaging and motivating than games designed
specifically for educational use (Van Eck, 2009; Wouters et al., 2013).
Constructivist Learning Theory: theory stating students construct their knowledge from
the world around them using inquiry-based methods situated in authentic experiences
(Cox, 2018; Hmelo-Silver, 2004; Otting & Zwaal, 2007; Plass et al., 2016; Rich &
Reeves, 2006; UCD, n.d.).
Digital Game (Video Game): the terms digital game and video game were used
interchangeably throughout this paper when discussing electronic games played on
gaming consoles (e.g., PlayStation, Nintendo, Xbox, etc.), personal computers, portable
devices (e.g., iPads, Chromebooks, smartphones, etc.; Stieler-Hunt & Jones, 2015), or
immersive learning technologies such as augmented reality or virtual reality (e.g., Google
Cardboard, Oculus, HTC VIVE, Merge Cube, Microsoft HoloLens, etc.; Dede, 2009;
Alves Fernandes, 2016; Linowes, 2020; Madden et al., 2020).
Digital Game-Based Learning (DGBL): combines the engagement and entertainment
elements of play and digital games with educational content, making learning a process

of interaction, not passive absorption or drill and practice (Prensky, 2007).
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Edutainment: games which typically employ drill and practice methods, aligned with
instructor-centered methods of teaching (Bruckman, 1999; Groff, 2018).
Extended Reality (XR): immersive technology which envelopes players in a 3D
environment (ICRC, 2018); “a field that comprises Vvirtual reality, augmented reality, and
mixed reality” (ICRC, 2018, p. 1).
Gamification: “using ‘elements’ derived from video-game design, which are then
deployed in a variety of contexts” (Perrotta et al., 2013, p. ii).
Immersive Digital Games: absorb the entire focus of the player by creating authentic
environments (Gard, 2010; Stuart, 2010); includes augmented reality and virtual reality
(JFFLabs, 2020).
Immersive Education (Immersive Learning): “participants [feel] a sense of ‘being there’
even when attending a class or training session in person isn’t possible, practical, or
desirable” (Immersive Education Initiative as cited in Gardner & Elliot, 2014, p. 2).
Leaderboards: track the highest scores achieved in a given game, challenging players to
achieve higher rankings and inspiring continued play to achieve or maintain a high
ranking (de Byl, 2013).
Levels: represent the completion of a set of challenges in the game world and serve as a
status symbol for players (de Byl, 2013).
Massively Multiplayer Online Role-Playing Game (MMORPG): digital game connecting
players from around the globe using a virtual world (Kuss et al., 2012); players adopt

avatars (alternate personalities) and interact with each other (Kuss et al., 2012);
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encourage problem solving, creative thinking (Dickey, 2006a; Young et al., 2006), and
collaboration (Dickey, 2006a).

Mixed Reality (MR): “interaction with and manipulation of both the physical and virtual
environment”; “real and the virtual are intertwined” (ICRC, 2018, p. 2).

Multimodal: a form of literacy which includes words, images, sounds, music, and
movement; the various combinations of these modes can communicate more than any of
them do on their own (Gee, 2003).

Multi-User Dungeon (MUD): text-based electronic game (Indvik, 2012); offers a shared
virtual experience (McCormick, 2013); a precursor to the MMORPG (Indvik, 2012)
Points: rewards earned while playing a game; designed to motivate players (de Byl,
2013).

Quests: mini-challenges which make up the larger game journey, providing the player
with rewards upon completion (de Byl, 2013).

Serious Games: involve simulated environments reflective of real-world settings (de Byl,
2013; Zyda, 2005); provide opportunities to train, practice, and try out solutions
(Karagiorgas & Niemann, 2017) in authentic, risk-free environments (Katsaliaki &
Mustafee, 2015); provide access to scenarios which are too costly, complex, or dangerous
to deliver in a real-world classroom (Shaffer, 2006).

Situated Learning Theory: theory asserting knowledge is constructed in communities of
practice, by the learner, as they interact with their environment (Clancey, 1995; Lave &

Wagner, 1991).
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Video Arcade: businesses which housed stand-alone, pay-as-you-play, video games;

popular throughout the 1970s (June, 2013).

Virtual Reality (VR): deeply immersive experience for players; uses headsets to place

players in realistic, simulated, 3D environments (Alves Fernandes, 2016; Madden et al.,

2020).

Summary

The quantitative study is arranged into five chapters: (1) Introduction of the Study, (2)
Review of the Literature, (3) Methodology, (4) Results, and (5) Discussion, Conclusions, and
Recommendations.

Chapter 1 consists of the introduction, statement of the problem, the purpose of the study,
the research questions which guided the study, and the definition of terms.

Chapter 2 presents a brief history of games, the evolution of digital games, outlines five
types of games used in education, presents the benefits and barriers to digital game usage in
schools, and discusses teacher training and professional development related to digital game-
based learning.

Chapter 3 provides the details of the quantitative study including methodology,
participants, human subject approval, instrument used for data collection and analysis, research
design, procedures, and a timeline for the study.

Chapter 4 delivers a thorough analysis of the data collected in the survey.

Chapter 5 presents a summary of the findings, conclusions based on the collected data,

discussion, and recommendations for professional practice and further research.
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Chapter 2: Review of Related Literature
Introduction

Play is a leading element of healthy child development (Ginsburg, 2007; Vygotsky,
1967). The United Nations High Commission for Human Rights deemed play the right of every
child (1989). Play provides children with opportunities to develop their imagination (Ginsburg,
2007), express their creativity, and practice the knowledge and skills they are acquiring in the
classroom (Rogers & Sharapan, 1994) within a set of rules (Vygotsky, 1967). Play is a
significant component of games, and playing a game involves making choices and taking action
(Salen & Zimmerman, 2004).

A game is a contest bound by a set of rules (Avedon & Sutton-Smith, 1979; Fullerton et
al., 2008; Hogle, 1996; Prensky, 2001; Salen & Zimmerman, 2004), with goals or objectives
(Fullerton et al., 2008; Hogle, 1996; McGonigal, 2011; Prensky, 2001), resulting in measurable
outcomes (Fullerton et al., 2008; Prensky, 2001; Salen & Zimmerman, 2004). Gee (2003) and
Prensky (2007) also included the element of feedback, which provides players with updates on
their progress throughout gameplay, relating to the game’s goals or objectives. Digital games are
uniquely suited to deliver authentic learning contexts, teach complex thinking skills, fit
pedagogical needs, support a variety of learning styles (Schrier, 2014), and encourage
collaboration and innovation (Gee & Shaffer, 2010). All of the above skills will be necessary for
success in the future workforce (Gee & Shaffer, 2010).

The review of related literature revealed a range of definitions for electronic games; some
authors used the term video games (Granic et al., 2014; Hogle, 1996; Nyitray, 2019; Zyda, 2005)

and other authors referred to them as digital games (Hennessey et al., 2017; Hogle, 1996; Van
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Eck, 2011; Zyda, 2005). Video games were defined as interactive game experiences played on a
computer or other electronic device (Hogle, 1996; Nyitray, 2019, Zyda, 2005) in competition
with the device, with other people, or with oneself (Gee, 2013; Hogle, 1996). Granic et al. (2014)
highlighted the interactive nature of video games, indicating players “cannot passively surrender
to a game’s storyline” (p. 67). Huizenga et al. (2017) defined digital games as games played with
a digital device. Digital games promote systems thinking, and to succeed in a digital game,
players must understand the mechanics and the logic of a system (Van Eck, 2011). Stieler-Hunt
and Jones (2015) defined digital games as “any game that uses electronic hardware to deliver
some or all of the game,” and included “video games played on home and handheld consoles, PC
[personal computer] games, web-games, mobile phone games...” (pp. 1-2). For this study, the
terms video game and digital game were used interchangeably in reference to electronic games
played on gaming consoles (e.g., PlayStation, Nintendo, Xbox, etc.), personal computers,
portable devices (e.g., iPads, Chromebooks, smartphones, etc.; Stieler-Hunt & Jones, 2015), or
immersive learning technologies such as augmented reality or virtual reality (e.g., Google
Cardboard, Oculus, HTC VIVE, etc.; Dede, 2009; Alves Fernandes, 2016; Linowes, 2020;
Madden et al., 2020).

The review of related literature was divided into four themes. Theme one provides the
reader with a history of games and the evolution of digital games. Theme two examines five
types of digital games used in education, including edutainment, serious games, commercial off-
the-shelf games, massively multiple online role-playing games, and immersive technologies such
as augmented, mixed, and virtual realities. Theme three explores the benefits of implementing

digital games in education including increased engagement and motivation, opportunities for
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collaboration, socialization, critical thinking, problem solving, feedback, differentiation, and
autonomy, and provides an expanded definition of literacy. Theme four investigates barriers to
the implementation of digital games in education, including concerns over video game violence
and addiction, as well as a lack of training for teachers aligned to the implementation of digital
game-based learning.

History of Games

Early Games

McGonigal (2011) asserted “games have been a fundamental part of human civilization
for thousands of years” (p.5), a claim supported by evidence uncovered by archeologists,
revealing early games from around the world, spanning the majority of human history (Avedon
& Sutton-Smith, 1979). Remnants of ancient board games were found dating back to 3500-3100
B.C. (Bloom, 2018) and dice made of bone were used by ancient Babylonians and Egyptians for
gameplay (Koerper & Whitney-Desautels, 1999, p. 74). Versions of the game of chess were
found dating as far back as the mid-thirteenth century (Bloom, 2018). Indications of other early
games include backgammon, card games, and playing boards (Bloom, 2018). The earliest traces
of games played with a ball dated back to 2500 B.C. Egypt, with the precursor to modern-day
soccer, the team sport of Shrovetide football, dating back to at least 1500 A.D. (BBC, 2009;
Larsen, 2017). According to scholars, early games evolved around religion (Bloom, 2018), skills
needed for human survival (Avedon & Sutton-Smith, 1979), and as a form of socialization
(Radoff, 2010). As humans evolved, so did the intricacies of their games (Pursell, 2015).

The earliest predecessor to modern-day digital games may be traced to the game of

bagatelle, invented in France in 1777 (Pursell, 2015). Bagatelle resembled the game of billiards
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and used a cue to shoot balls up a sloped surface (Kent, 2001; Pursell, 2015). Bagatelle improved
with the introduction of tension springs and glass tops, and by the early 1900s coin-operated
versions of bagatelle were found in drug stores and taverns across the United States (Pursell,
2015). With the addition of electricity and lights during the early 1930s and player-controlled
flippers in 1947, bagatelle evolved into the modern-day pinball machine (June, 2013; Kent,
2001; Pursell, 2015). Amusement arcades, which housed coin-operated games such as slot
machines and pinball machines, emerged during the first half of the 20" Century (June, 2013).
The popularity of coin-operated games continued to grow from the 1940s to the 1970s, up to the
time digital video games were introduced (June, 2013).

Early Digital Games

During the 1960s, a single computer filled an entire room, and only three universities in
the United States (Massachusetts Institute of Technology, Stanford University, and the
University of Utah) had computers with monitors (Kent, 2001). The very first video game,
Spacewar, was created by a group of students from the Massachusetts Institute of Technology,
led by Steve Russell, in 1962 (Kent, 2001; Pursell, 2015). During the 1970s, circuit boards and
digital displays replaced the electromechanical controls of the 1950s and 1960s (Pursell, 2015).
In 1972, Magnavox released the Magnavox Odyssey, the first home game console (Ervin, 2017;
Pursell, 2015). Regrettably for Magnavox, the cost of the Magnavox Odyssey, insufficient
advertising, and unfortunate timing led to poor sales, and the original home video game console
was short-lived (Kent, 2001). However, technological developments in the field of digital games

resulted in the evolution of coin-operated, stand-alone video game units (June, 2013).
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Inspired by Spacewar, University of Utah students Nolan Bushnell and Ted Dabney
created the first commercially successful arcade video game, Computer Space, released by
Nutting Associates in 1971 (June, 2013; Kent, 2001; Kocurek, 2015; Nyitray, 2019; Pursell,
2015). The next year, 1972, Bushnell and Dabney left their jobs at Nutting Associates and
founded a new video game company, Atari, which released the classic video arcade game Pong,
created by Allan Alcorn (Ervin, 2017; June, 2013; Kent, 2001; Nyitray, 2019; Pursell, 2015).
Video arcades, businesses that housed stand-alone, pay-as-you-play, video games gained
popularity throughout the 1970s (June, 2013). Atari found success with the 1977 release of the
Atari 2600 Video Computer System, a home gaming console, beginning a new era of digital
games in the home (Kent, 2001).
Digital Games at Home

In 1978, a computer science student at the University of Essex, Richard Bartle, created
the first widely used multiplayer computer game, a Multi-User Dungeon (MUD), which offered
a shared virtual experience (McCormick, 2013). MUDs were text-based electronic games,
lacking images (Indvik, 2012). The 1980 release of Space Invaders for the Atari 2600 Video
Computer System initiated the practice of selling home versions of video arcade games (Kent,
2001). Pac-Man, the most popular video arcade game of all time, arrived in arcades in 1980,
followed up by its release on the Atari 2600 home gaming console in 1981 (Kent, 2001).
Nintendo, a Japanese game company dating back to 1889, released their first home video game
console, the Nintendo Entertainment System (NES), in 1986 (Pursell, 2015; Kent, 2001). The

1980s also saw the release of the Sega home console and the handheld Nintendo Game Boy
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(Kent, 2001). Additional home consoles emerged in the 1990s and 2000s, including the Sony
PlayStation in 1994 (McCormick, 2013) and the Microsoft Xbox in 2001 (Kent, 2001).

As home internet speeds increased and personal computer hardware evolved, a new genre
of games, massively multiplayer online role-playing games (MMORPGS), emerged (Apperley,
2009; Ervin, 2017; Indvik, 2012). The first version of the modern MMORPG emerged during the
1990s (Indvik, 2012). Neverwinter Nights, released in 1991, was an evolution of the text-based
MUDs of the 1970s and 1980s (Indvik, 2012). Nights connected users through the use of
personal computers and the internet, but only amassed a meager following, compared to modern
MMORPGs, and the game shut down in 1997 with 150,000 registered players (Indvik, 2012).
Multiple MMORPGs emerged throughout the late 1990s and 2000s (Indvik, 2012), but the most
successful game to date, World of Warcraft (WoW), premiered in 2004; as of August 2019, WoW
had over 5 million users (Farner, 2019).

The digital game industry continues to grow with advancements in technology and the
increasing affordability of home computers and gaming systems (Indvik, 2012). According to
Kocurek (2015), the gaming industry has grown immensely:

Now an entertainment industry so substantial it regularly outperforms Hollywood’s

profits, and an arena for competition so fierce as to support an entire professional circuit,

video gaming has come of age as an established industry with its own standards,

professional organizations, degree programs, and lobbying groups. (p. 3)

Adolescents of the 21% Century spend significant time outside of school alternating
between computers, tablets, cell phones, video games, and other electronic devices (Rosen, 2011,

p. 14). The Pew Research Center conducted a study of 1,058 parents and 743 teens, ages 13 to
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17, in the spring of 2018 (Anderson & Jiang, 2018, p. 11). Results indicated 95% of teens owned
or had access to a smartphone, compared to 73% from the previous study conducted in 2014-
2015 (Anderson & Jiang, 2018, p. 7). In addition to smartphone access, 88% of teens had access
to a personal computer at home (Anderson & Jiang, 2018, p. 7). The Pew study also determined
45% of teens used the internet “almost constantly,” compared to 24% from the previous study
conducted in 2014-2015 (Anderson & Jiang, 2018, p. 8). Finally, 84% of teens had access to a
digital game console at home, with 90% playing video games of some kind, computer, console,
or smartphone (Anderson & Jiang, 2018, p. 9).

As of 2020, the Entertainment Software Association (ESA) estimated 214.4 million
Americans played video games, with approximately 70% of children under the age of 18 playing
video games regularly (ESA, 2020). In their 2020 Year in Review: Digital Games and Interactive
Media, SuperData, a Nielsen Company, reported earnings of $139.9 billion, a 12% year-over-
year growth, by the games and interactive media industry (SuperData, 2021, p. 7). Of the $139.9
billion in revenue earned in 2020, $73.8 billion was spent on mobile gaming, $33.1 billion on
personal computer gaming, $19.7 billion on console gaming, and $6.7 billion was attributed to
extended reality (p. 7). SuperData’s 2020 Year in Review report attributed a portion of the
industry’s growth to the COVID-19 pandemic (SuperData, 2021). However, the increase to the
digital gaming market is not unique to the COVID-19 pandemic, as indicated by SuperData’s
2019 Year in Review: Digital Games and Interactive Media, in which the games and interactive
media industry earned $120.1 billion, an increase of 4% from the previous year (2020, p. 8).
SuperData’s 2020 Year in Review reported earnings of $589 million for virtual reality games,

“as standalone headsets became the device of choice for most users” (SuperData, 2021, p. 20).
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Additionally, augmented reality and virtual reality markets are expected to increase between
2018 and 2022, with virtual reality hardware and software usages increasing 587%, from $800
million in 2018 to $5.5 billion by 2023 (JFFLabs, 2020, pp. 10-12).

Digital gaming has become a significant part of modern-day American culture, resulting
in a considerable impact on how children spend time outside of school (Chmiel, 2015; Kafali,
2006). The ability of video games to engage and motivate children has prompted growing
discussion about their use in education (Kafai, 2006), with experts in the field of education
seeking to understand the implications of digital gaming for the future of education (Chmiel,
2015).

Digital Games in Education

Vygotsky’s (1967) assertion that play was essential to the development of young children
has been widely accepted. However, the banking model of education, used extensively in schools
in the United States, places students in the role of uninvolved recipients of information, focusing
on drill and practice rather than encouraging student inquiry (Crocco, 2011; Freire, 2005). In
education, productivity is deemed vital and student engagement is often discarded in favor of
standardized testing (Merkel & Sanford, 2011, p. 399). The conventional perspective of
schooling, that students should work hard and strive for the correct answers, has persisted, as
evidenced by an increased focus on testing and assessment (Merkel & Sanford, 2011, p. 397).
The traditional model of schooling was designed with little consideration for fostering a child’s
creativity (Freire, 2005), and learning in schools still leans towards a teacher-centered approach

(Shute, 2007; Shute & Ke, 2012).
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Increasing technological advancements, lower costs, and growing accessibility have
driven children’s preferences and expectations to more interactive and fast-paced learning
(Kirriemuir, 2004), a stark contrast to the conventional style of education, in which students
typically spend long periods sitting passively (Rosen, 2011, p. 14). The long-used factory model
or banking model of education is focused on rote memorization (Crocco, 2011; Dickey, 2006b;
Freire, 2005) and is insufficient to prepare children with the higher-order thinking and problem-
solving skills necessary for the swiftly-evolving, technology-rich world awaiting them in the
workplace (Burke, 2010; Gee, 2003; Ke, 2009). Future graduates will need preparation for
working environments and positions which may not exist yet (Malykhina, 2014; Robinson,
2006), which will require the ability to swiftly learn and adapt on the job (Gee et al., 1996).
Digital games are well-suited for use in education due to their potential to provide authentic (Gee
& Shaffer, 2010; Schrier, 2014), student-centered learning environments (Q2L, 2020), while
encouraging collaboration, innovation, and creative thinking (Gee & Shaffer, 2010).

In 1971, three student teachers from Carlton College in Minnesota, Don Rawitsch, Bill
Heinemann, and Paul Dillenberger, developed the original version of the educational digital
game The Oregon Trail (Bouchard, 2017; Coventry, 2007; Rawitsch et al., 2019). The Oregon
Trail provided players with a simulation of 19™-century pioneer life (Rawitsch et al., 2019). The
objective of the game was to survive a trip by covered wagon, plagued by misfortunes and
hardships, from Missouri to Oregon (Rawitsch et al., 2019). By 1974 the Minnesota Educational
Computing Consortium (MECC) had formed, with support from the Minnesota legislature, its
mission was to develop a state-wide educational computing plan (Bouchard, 2017; Coventry,

2007; Rawitsch et al., 2019). During the same year, the MECC released the original, text-only,
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version of The Oregon Trail to all Minnesota schools (Bouchard, 2017; Coventry, 2007;
Rawitsch et al., 2019). The Oregon Trail was one of the first digital games used in education,
and by the end of the 1970s, the MECC began purchasing discounted Apple 1l computers and
providing them to Minnesota schools at cost, including a copy of The Oregon Trail with each
computer it sold (Bouchard, 2017; Coventry, 2007; Rawitsch et al., 2019). The MECC
restructured in 1984, becoming a public corporation owned by the State of Minnesota, and
decided to update several antiquated digital games, including The Oregon Trail (Bouchard, 2017;
Coventry, 2007). A reimagined version of the game, redesigned by R. Phillip Bouchard, included
images and was released in 1985 (Bouchard, 2017; Coventry, 2007). The new version was sold
to schools across the country and Minnesota schools were allowed to purchase the game at a
significantly discounted price (Bouchard, 2017; Coventry, 2007).

Throughout the 1980s, as video and computer games became increasingly popular, more
educators began considering possible applications in education (McCormick, 2013). One of the
most popular and successful games, Where in the World is Carmen San Diego?, was released for
the Apple 1l computer in the summer of 1985 (Craddock, 2017). The game placed users in the
role of a detective searching for an elusive villain, Carmen (Craddock, 2017). The game required
players to log in and then tracked their progress, referring to them by name, as players answered
questions and solved clues (Craddock, 2017). Carmen was intended for exploration and was not
originally marketed as an educational game, but teachers embraced the game and its use in
schools quickly grew (Craddock, 2017). According to Craddock (2017), the enjoyment Carmen

provided was a result of its design, which encouraged players to continue playing by rewarding
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them at the right moments. The game sold more than 4 million copies by 1995, with multiple
spin-off products, including a television game show for children (Atwood, 1995, p. 91).

The digital games market continued to grow, and in 1995, thanks in part to games like
Carmen, the Software Publishers Association reported 66% of people with home computers used
educational software, primarily educational software designed for children (Atwood, 1995).
Recognizing the impact of critical thinking and problem solving on children’s social and
intellectual development, Philips Media became a proponent and producer of edutainment,
combining entertainment for children and the educational content desired by parents (Atwood,
1995). Disney Interactive also created an edutainment and multimedia division, which developed
interactive educational games using familiar cartoon characters (Atwood, 1995).

Monem (2015) asserted, “the way adolescents receive information and acquire new skills
has been transformed by digital technology” (p. 454). Maintaining the attention of children born
between 1995-2012, known as Generation Z, and developing their higher-order thinking skills
will require the use of interactive technologies, such as digital games (Montiel, et al., 2020;
Shatto & Erwin, 2016; Swanzen, 2018). The theory of learning in video games aligns with the
modern, technology-rich world today’s children live in, more so than many of the traditional
practices currently employed by schools (Gee, 2003). According to Gershenfeld, co-founder and
president of digital game publisher E-Line Media, “digital literacy and understanding how
systems (computer and otherwise) work will become increasingly important in a world where
many of today’s students will pursue jobs that do not currently exist” (Malykhina, 2014, para. 9).

However, despite the apparent preferences of children, schools have been slow to incorporate
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new technologies and methods such as educational digital games (Burke, 2010; Gee, 2003;
Montiel et al., 2020).

Educational technology advocates have encouraged the use of technology to enhance
content and to help students make connections but have discouraged using technology merely for
the sake of using technology (Ke, 2009; Rosen, 2011). Proponents have encouraged the
classroom use of digital games because of their ability to incorporate play and to provide
simulated environments for learning and assessment (Ke, 2009; McClarty et al., 2012). Game-
based learning provides opportunities for interactive learning, and student collaboration in an
environment where failure is seen as an opportunity to learn (Q2L, 2020).

Educational philosopher John Dewey, a critic of rote memorization, contended schools
should promote social and moral development in children, for the betterment of society (Palmer,
2001). Dewey promoted an experiential learning model which asserted optimal learning occurred
as a process, where ideas were formed and re-formed through experience (Beard, 2018; Kolb,
2015; Rich & Reeves, 2016). The experiential learning model aligns with the constructivist
learning theory which maintains learners construct their knowledge from the world around them,
using inquiry-based methods situated in authentic experiences (Cox, 2018; Hmelo-Silver, 2004;
Mughal & Zafar 2011; Otting & Zwaal, 2007; Plass et al., 2016; Rich & Reeves, 2006; UCD,
n.d.). The role of the teacher in a constructivist classroom is less focused on lecturing and more
on guiding students towards learning (Stapleton & Stefaniak, 2019). Digital games enable
learners to build on top of existing knowledge as they advance through the game after mastering
the previous skills: an approach known as scaffolding (Bickhard, 1992; Egenfeldt-Nielsen,

2005). Scaffolding requires ongoing evaluation of a learner’s progress with just-in-time support
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structured according to their needs, a task for which digital games are well-suited (Plass et al.,
2016). Effective digital games actively involve players in problem-solving activities in an
attempt to meet designated goals (Shute & Ke, 2012). The ability of digital games to provide
authentic environments, in which interactive problem solving occurs, aligns with the
constructivist concept of situated learning (Gee, 2003; Shute & Ke, 2012). Situated learning
theory asserts knowledge is constructed in communities of practice, by the learner, as they
interact with their environment (Clancy, 1995; Lave & Wagner, 1991).

In 2009 New York City opened Quest to Learn™ (Q2L), a non-charter public school for
grades 6-12 with an innovative game-based learning pedagogy (Corbett, 2010; Karagiorgas &
Niemann, 2017; Patton, 2013). Katie Salen, a former professor of media design at Parsons, the
New York School of Design, co-founded Q2L, working with the New York City-based non-
profit Institute of Play to create a new model for teaching and learning for students in grades 6-
12 (Salen Tekinbas, 2020). Q2L was designed around the concept of digital games’ significance
to the lives of today’s children and also, increasingly, as games’ speed and capacities grow, as
potentially powerful tools for intellectual exploration (Corbett, 2010).

The Q2L mission involves the creation of a learning environment to promote complex
problem solving and engagement (Q2L, 2020). According to their website, Q2L follows seven
principles of digital game-based learning: (a) everyone participates, contributing their expertise;
(b) challenges are on-going and require the use of problem-solving skills; (c) learning is dynamic
and experimental; (d) feedback is continuous and instantaneous; (e) failure is seen as a chance to
learn, to try again; (f) everything is interrelated, knowledge sharing and collaboration are

encouraged; and (g) a student-centered approach engages learners, fostering play, inquiry, and
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creativity (Q2L, 2020). Digital game-based learning (DGBL) combines the engagement and
entertainment elements of play and digital games with educational content, making learning a
process of interaction, not passive absorption or drill and practice (Prensky, 2007).

Types of Digital Games

Amidst a wide variety of digital game genres, this literature review grouped five
prevailing types of digital games: edutainment, serious games, commercial off-the-shelf games
(COTYS), massively multiplayer online role-playing games (MMORPGs; Atwood, 1995; de Byl,
2013; Dickey, 2006a; Karagiorgas & Niemann, 2017; Reimer, 2013; Squire & Jenkins, 2003;
Wouters et al., 2013), and immersive technologies such as augmented reality (AR) and virtual
reality (VR; Dede, 2009; Alves Fernandes, 2016; Kwon, 2019; Linowes, 2020; Lu & Liu, 2015;
Madden et al., 2020).

In addition to the terms edutainment, serious games, COTS games, MMORPGs, AR, and
VR, the term gamification appear repeatedly during the review of the related literature (Chou,
2017; Hamari, et al., 2014; Kapp, 2014; Landers, 2015; Wouters et al., 2013). The term
gamification refers to breaking games down into their components and applying those elements
to real-life (McCormick, 2013). Gamification was also defined as the use of game-like features,
such as badges, points, and levels, to engage, motivate, and promote learning (de Byl, 2013;
Kapp, 2014; Perrotta et al., 2013). In a review of 24 empirical studies, Hamari et al. (2014),
sought to answer the question: “Does gamification work?” The authors found evidence
suggesting gamification was effective, though the context being gamified, and qualities of the

users may affect the outcomes. According to Kapp (2014), the most effective features of
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gamification were not badges and points, but rather “elements of story, challenge, and continual
feedback as well as a high level of interactivity” (p. 52).

Edutainment

An early proponent for the merging of education and entertainment was Professor Gerald
S. Lesser, of the Harvard Graduate School of Education (Yu, 2010). Professor Lesser, a child
development researcher, was instrumental in the creation of the educational children’s television
show Sesame Street; he also created the curriculum for the show (Reimer, 2013; Harvard News
Editor, 2010; Yu, 2010). Lesser (1972) discussed the competition between entertainment and
education, “we always have regarded entertainment and education as competing for a child’s
attention” (p. 243). In bringing researchers and educators together to create Sesame Street, Lesser
believed television could be used as an educational tool (Harvard News Editor, 2010; Lesser,
1972), contributing positively to children’s social behavior and competence (Reimer, 2013). As
one of the first forms of edutainment, Sesame Street provided “a supplementary educational
experience to help prepare children for school by stimulating their appetite for learning” (Lesser,
1972, p. 233). A 1994 study, conducted by Huston et al., determined high school students who
consistently watched Sesame Street as young children had “better grades in high school,” “read
more books for pleasure,” and “expressed less aggressive attitudes” than other students their age
(as cited in Reimer, 2013, pp. 2-3). In the past, children spent hours watching television; now,
digital games, which marry the vibrant, attractive images of a television with an interactive user
interface (Greenfield, 2014), occupy a large portion of children's free time (Anderson & Jiang,
2018). Edutainment was seen as a way in which to promote learning processes both in and out of

schools using multimedia applications (Corona et al., 2013, p. 12). In 1995, Phillips Media’s
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home and family entertainment division used the term edutainment to promote their products and
Disney Interactive created an edutainment and multimedia division (Atwood, 1995).

Detractors of edutainment digital games have expressed concern over the drill and
practice methods they employ, which align with instructor-centered methods of teaching
(Bruckman, 1999; Groff, 2018). Edutainment games add elements of fun to learning in an
attempt to entice students, which Bruckman (1999) referred to as “chocolate-dipped broccoli” (p.
75). Additionally, edutainment games have been compared with bad lectures (Squire & Jenkins,
2003) and criticized for the questionable game experiences they provide (Engefeldt-Nielsen,
2005). With the evolution of learning theories and advancements in technology, educational
games progressed, evolving into a new genre of games, serious games, which include elements
of critical thinking and problem-solving (Groff, 2018; McClarty et al., 2012).

Serious Games

Serious games are designed to engage players (de Byl, 2013; Kapp, 2014) and require the
use of problem-solving skills (Kapp, 2014; Karagiorgas & Niemann, 2017; Ziechermann &
Cunningham, 2011). They use game-like elements such as points, levels, and game-based
thinking, to educate or train (de Byl, 2013; Kapp, 2014; Karagiorgas & Niemann, 2017; Landers,
2015; Ziechermann & Cunningham, 2011).

Serious games involve simulated environments reflective of real-world settings, a feature
useful in a variety of fields including defense, healthcare, research, and production (de Byl,
2013; Zyda, 2005). They deliver opportunities to train, practice, and try out solutions
(Karagiorgas & Niemann, 2017) in authentic, risk-free environments (Katsaliaki & Mustafee,

2015). Human beings understand best when they’re allowed to explore, test hypotheses, fail, and
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learn (Gee, 2003; Gee, 2013). Serious games also provide access to scenarios otherwise too
costly, complex, or dangerous to deliver in a real-world classroom (Shaffer, 2006). Whereas
serious games (e.g., The Oregon Trail) are designed for use in education, games created for
entertainment purposes (e.g., Where in the World is Carmen San Diego?) have also been used in
education (Van Eck, 2009; Wouters, et al., 2013).

Commercial Off-The-Shelf (COTS) Games

COTS games are designed with entertainment, not education, in mind, and as such, they
may be more engaging and motivating than games designed specifically for educational use (Van
Eck, 2009; Wouters et al., 2013). According to Becker (2007), not all commercial games are
appropriate for the classroom, just as not all books or movies may be appropriate for the
classroom. Becker (2007) highlighted the importance for teachers to understand both the values
and the issues surrounding digital games in order to make informed decisions regarding their use
in the classroom. Effective use of COTS games in an educational setting requires teachers
willing and able to develop specialized lesson plans designed to benefit from game features (Van
Eck, 2009). Additionally, successful implementation of COTS games requires teachers who
“understand how games embed instructional strategies, objectives, assessments, and the other
instructional elements that all effective instruction uses” (Van Eck, 2009, p. 3).

Kim et al. (2009) discussed the benefits and challenges of using games designed for
educational purposes (serious games) and of COTS games used in educational settings. The
authors highlighted concerns around serious games, including the time and cost required to
develop them, as well as their potential inability to engage students. Kim et al. (2009) also

highlighted possible challenges for COTS games, stating their focus on entertainment, rather
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than education, might create difficulties in aligning COTS games to the curriculum. The authors
highlighted the importance of teachers employing instructional strategies designed to utilize the
game aspects, especially when using COTS games. A subset of COTS games, MMORPGs,
connects a large number of players through the Internet, providing unique opportunities for
collaboration and a sense of shared community (Monem, 2015).

Massively Multiplayer Online Role-Playing Game (MMORPG)

Kuss et al. (2012) defined MMORPGs as games “in which numerous players around the
globe inhabit a single virtual realm simultaneously, adopt alternative personas and interact with
one another in multiple ways” (p. 2). MMORPGs have also been associated with increased
motivation (Dickey, 2006a; Karagiorgas & Niemann, 2017) and encourage strategizing,
problem-solving, and creative thinking (Dickey, 2006a; Young et al., 2006). MMORPGs allow
players to immerse themselves in virtual three-dimensional worlds (Karagiorgas & Niemann,
2017, p. 507), which in turn allows them to freely experiment and express themselves (Monem,
2015, p. 455). These virtual worlds persist even after players log-off, meaning the game
continues in real-time (Dickey, 2006a; Wagner & Ip, 2009).

Smith (2017) contended the potential for interactivity in MMORPGs provided additional
opportunities for players to learn from the game as well as from fellow players. Smith (2017) and
Dickey (2006a) highlighted the flexibility afforded by MMORPGs. Key benefits of MMORPGs
also include the opportunities for collaboration and character development, allowing for
individualization (Dickey, 2006a). MMORPGs may also be used to develop critical-thinking
skills and, when set in realistic virtual worlds, may be used to facilitate solutions to real-world

problems (Karagiorgas & Niemann, 2017, p. 515). MMOPRGs deliver clear goals (in the form of



36
quests) and immediate feedback, allowing players to select challenges suited to their individual
skill levels (Karagiorgas & Niemann, 2017).

MMORPGs provide an immersive environment for players (Karagiorgas & Niemann,
2017). The Immersive Education Institute defined immersive education as providing
“participants [with] a sense of ‘being there’ even when attending a class or training session in
person isn’t possible, practical, or desirable” (Immersive Education Initiative as cited in Gardner
& Elliot, 2014, p. 2). Augmented reality and virtual reality games provide richer, more
immersive environments than MMORPGs (Madden et al., 2020).
Extended Reality

The term extended reality (XR) is used to describe a field of immersive technologies
which include augmented reality (AR), mixed reality (MR), and virtual reality VR games (ICRC,
2018). XR games deliver deeply immersive experiences for learners by placing them within rich,
simulated environments (Madden et al., 2020). AR games provide a combination of real-world
and virtual settings (Dede, 2009), overlaying digital items onto the real world, creating a sense of
immersion (Lu & Liu, 2015). MR games weave together real and virtual elements, “the virtual
information is overlaid as well as anchored in the real world; virtual graphics can interact with
real world structures” (ICRC, 2018, p. 2). VR games use headsets to place players in realistic,
simulated, 3D environments (Alves Fernandes, 2016; Madden et al., 2020). The use of head-
mounted displays increases levels of “vividness, interactivity, and presence” (Kwon, 2019, p.
104). However, simulator sickness, similar to motion sickness, has been reported during the use
of VR games (Kwon, 2019). The use of head-mounted displays has been significantly related to

instances of simulator sickness, though more authentic virtual reality has provided relief from
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simulator sickness (Kwon, 2019). Further advancements in technology have enabled deeper
physical interactions, including the development of digital gloves and similar haptic devices,
enhancing users’ ability to interact with virtual objects (Kwon, 2019). Authentic virtual reality
provides players with deeply realistic experiences and rich interactivity, closely resembling real-
world experiences (Kwon, 2019).

Benefits to Implementation of Digital Games in Education

The Project Tomorrow® (2016) annual research project was designed to gather
stakeholder input related to K-12 education to assist schools and communities in better
supporting the needs of today’s learners. In a fall 2015 study, Project Tomorrow® shared the
views of 4,536 administrators, 38,613 teachers, and 415,686 students (p. 2). A majority of
administrators (82%) indicated their districts had “implemented a variety of digital content and
online resources in their classrooms” (p. 4). Additionally, 40% of administrators reported the
inclusion of digital games for learning in their classrooms and 84% of administrators indicated
“effective use of technology within instruction is important to student success” (p. 4).

Support for digital games in education has been based on their ability to engage (Chmiel,
2015; de Byl, 2013; Gee, 2013; Groff et al., 2010; Hogle, 1996; Kim et al., 2009; Rosen, 2011)
and motivate learners (Egenfeldt-Nielsen, 2006; Karagiorgas & Niemann, 2017; Ke, 2008; Kim
et al., 2009; Tsai et al., 2015). Digital games also offer opportunities for collaboration and social
development (Chmiel, 2015; Chou & Tsai, 2007; de Byl, 2013; Gee, 2003; Lu & Liu, 2015;
Monem, 2015), while allowing learners to exercise critical-thinking and problem-solving skills
(Chuang & Chen, 2009; Hogle, 1996; Karagiorgas & Niemann, 2017; Ke, 2009; Kulman et al.,

2014; Lu & Liu, 2015). In addition, digital games provide ongoing, real-time feedback
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(McGonigal, 2011; Tsai et al., 2015; Weitze, 2014), opportunities for differentiation (Malykhina,
2014; Salen et al., 2011; Weitze, 2014), and encourage autonomy (De Grove et al., 2012;
Egenfeldt-Nielsen, 2006; Merkel & Sanford, 2011) while promoting new forms of literacy
(Compaine, 1983; Gee, 2003).
Engagement and Motivation

Digital gaming is recognized as an activity which stimulates intrinsic motivation in
players (Hogle, 1996; Tsai et al., 2015). Interest relating to the power of digital games to engage
and motivate learners continues to grow as they provide opportunities for learning and
application of new knowledge and concepts in meaningful ways (Chmiel, 2015). Learners find
greater pleasure when play is involved, indicating knowledge acquired during play is learned
with enjoyment and may ease classroom management issues and increase player motivation
(Avedon & Sutton-Smith, 1979, p. 315). The enjoyment students experience when engaged with
digital games may provide initial motivation, which may then be nurtured to promote a love of
learning (Karagiorgas & Niemann, 2017, p. 515). Project Tomorrow’s® (2016) annual report
surveyed 415,686 students regarding their use of digital tools, including digital games. Results
revealed 61% of students played online games during their own time in pursuit of self-directed

learning (p. 10).

Game-based learning allows students to experience the world in new ways (Gee, 2013;
Groff et al., 2010). In a study of 487 fifth-grade students in Pennsylvania, Ke (2008) found
evidence that digital games were more effective than paper and pencil activities in fostering
students’ motivation to learn. “To put it simply, games are engaging” and digital games merge

entertainment and learning (Kim et al., 2009, p. 800).
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The challenge for digital game designers is to create games sufficiently exciting to
challenging enough to promote continued play without making the game so difficult the player
gives up in frustration (Chmiel, 2015; Gee, 2007). Good games are enjoyable, but they are also
strenuous work (McGonigal, 2011). According to Gee (2003) “learning should be both
frustrating and life enhancing” or as Gee called it “pleasantly frustrating” (p. 3). Ervin (2017)
asserted digital gaming provided an escape from the real world, where “most of my inner voices
grow quiet” and compared flow found while digital gaming to Zen meditation (p. 151).

Csikszentmihalyi (2008) determined the optimal learning experience occurred when the
learner feels a balance between difficulty and ability. Flow theory states the majority of optimal
learning occurs when learners participate in goal-oriented activities, bound by rules
(Csikszentmihalyi, 2008; Malone & Lepper, 1987). Additionally, achievement of a state of flow
requires high levels of concentration (Csikszentmihalyi, 2008; Jong et al., 2019) without crossing
into anxiety or fear of failure (Csikszentmihalyi, 2008; Keyes, 2001). Flow is achieved when we
triumph over adversity, as it produces a sense of pride (Lazzaro, as cited in Ervin, 2017, p. 150;
McGonigal, 2011). “Flow is important both because it makes the present more enjoyable, and
because it builds the self-confidence that allows us to develop skills and make significant
contributions to humankind” (Csikszenmihalyi, 1990, p. 42). A study completed by Pavlas et al.
(2010) confirmed flow was a significant indicator of successful learning and intrinsic motivation.
In addition to promoting engagement and motivation, digital games hold the potential to

encourage collaboration and socialization (Kapp, 2014; Monem, 2015; Shaffer et al., 2005).
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Collaboration and Socialization

Digital games offer opportunities for interaction between multiple players, which
influences social interaction (Dominguez et al., 2013). Psychologist Lev Vygotsky approached
the constructivist learning theory from a social perspective (Bruckman, 1999; Kritt, 2018; Nino
& Evans, 2014; UCD, n.d.). According to the theory of social constructivism, students should be
involved in the building of their own learning, constructing and reconstructing knowledge in a
collaborative environment (Monem, 2015; Otting & Zwaal, 2017). “Computer networks have the
potential to create ‘electronic learning communities,” places where participants support one
another’s learning experiences” (Bruckman, 1999, pp. 77-78). Most notably, Vygotsky
established the concept of the Zone of Proximal Development (Chmiel, 2015; Lourengo, 2014;
UCD, n.d.). The Zone of Proximal Development is the point at which a learner is able to learn
with the assistance of someone else, such as a teacher or peer (Chaiklin, 2003; Chmiel, 2015;
UCD, n.d.; Van Eck, 2011).

Results from a survey of 1,000 Taiwanese students ages 15-18, conducted by Chou and
Tsai (2007), indicated social interaction was a significant motivator for children who engaged
with video games. One particular genre of games, MMORPGs, is especially conducive for
collaboration, socialization, and participation in a shared community (Monem, 2015). In a Skype
conversation with Ervin (2017), game designer Adam Saltsman stated a significant contribution
to the success of MMORPGs like WoW was the opportunity for players to interact while
completing shared adventures. When players were engaged with a game emotionally, then re-
engaged through social interaction, social loops were created (de Byl, 2013). Interactions with

other players also occur outside of virtual worlds, in spaces shared by people who share game
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experiences, a place Gee (2003) referred to as affinity spaces. Digital games encourage
collaboration and socialization inside and outside of games, including classroom discussions
(Shaffer et al., 2005).

Jean Piaget, a psychologist focused on child development, approached the constructivist
learning theory from a cognitive perspective (Bruckman, 1999; Hogle, 1996; Stapleton &
Stefaniak, 2019; UCD, n.d.). Piaget asserted children progress through four stages of cognitive
development, and a child’s ability to learn concepts was restricted to their current cognitive stage
(Lourenco, 2014; UCD, n.d.). Piaget recognized social play contributed to child development
and learning, but contended the greatest impact came from the child’s own actions (Lourengo,
2014). “In the cognitive area, a game provides a complex system of rules along with series of
tasks that guide players through a process to master those rules” (Dominguez et al., 2013, p.
381). In addition to socialization and working within a set of rules, digital games may also
improve visual attention and reaction times as well as increase processing speeds (Tobias et al.,
2014) and critical thinking skills (Dickey, 2006a).

Critical Thinking and Problem Solving

Employment in the workforce of the future will require problem-solving skills (Levy &
Murnane, 2004; Shute & Ke, 2012). “By their very nature, video games and digital technologies
require flexible thinking as problem-solving strategies change from one level to another”
(Kulman et al., 2014, p. 165). Gee (2003) proposed two elements of digital gameplay which
contributed to active and critical learning: (a) games which were crafted to encourage and
facilitate active and critical learning and thinking and (b) people around the learning (other

players and nonplayers) encouraged reflective metatalk, thinking, and actions. Digital games
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immerse players in realistic virtual worlds, promoting critical-thinking and problem-solving
skills in safe, engaging environments (Gard, 2010; Gee, 2003; Linowes, 2020; Madden et al.,
2020). A meta-analysis of eighty-nine empirical studies revealed digital games stimulated
higher-order thinking skills even more than knowledge acquisition (Ke, 2009). Chuang and Chen
(2009) conducted a study of 108 third-grade students in Taiwan, which indicated playing video
games helped improve learning, recall, critical-thinking skills, and problem-solving skills.

In a study of 132 ninth-grade students in South Korea, Kim et al. (2009) investigated “the
effects of meta-cognitive strategies on problem-solving ability and achievements in game-based
learning” (p. 808). The authors ranked three meta-cognitive strategies found in game-based
learning by their observed benefits to students; these strategies consisted of self-recording,
modeling, and thinking aloud. In the least effective method, self-recording, students selected one
concept presented by the teacher and wrote everything they knew about the concept prior to
playing the game. In the second most effective method, modeling, students stopped every 10
minutes during gameplay to observe their peers’ gameplay. The most effective method, thinking
aloud, involved students talking about their game experiences during breaks, which promoted
social problem-solving. Digital games’ ability to develop critical-thinking and problem-solving
skills (Gee, 2003; Ke, 2009) is also facilitated by the ongoing feedback and differentiation they
provide to players (McGonigal, 2011; Richard, 2014; Salen et al., 2011).

Feedback and Differentiation

According to Tony Mai, a former middle school English Language Arts teacher in New

York City, “teachers want to be able to see gains that students are making on a specific skill and

be able to link it to a specific question or part of the game” (Schwartz, 2014, para. 7). Mai
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indicated games with robust data tracking were most likely to achieve teacher buy-in (Schwartz,
2014). Video games generate massive amounts of data on players (Becker & Parker, 2014), and
the “variety and intensity of feedback is the most important difference between digital and
nondigital games” (McGonigal, 2011, p. 23). Feedback is an integral part of digital games and
should be both relevant and instantaneous (Gee, 2003; Malykhina, 2014; Weitze, 2014),
providing players with ongoing updates on their progress (McGonigal, 2011).

Tsai et al. (2015) conducted a 2 x 2 factor experimental study with 109 ninth-grade
students from a Taiwanese junior high school. The researchers evaluated the effects of gaming
modes and feedback on knowledge acquisition. The authors observed two gaming modes, single-
player online games and multi-player online games, and examined two forms of feedback,
immediate elaborate feedback and no immediate elaborate feedback. The results indicated
different gaming modes (single-player and multiplayer) had no effect on students’ knowledge
acquisition (Tsai et al., 2015). However, the feedback type (immediate elaborate feedback or no
immediate elaborate feedback) impacted knowledge acquisition, with immediate elaborate
feedback contributing significantly to game-based learning. The inclusion of feedback messages
did not influence participant enjoyment of the game experience, suggesting immediate elaborate
feedback should be provided without fear of diminished player enjoyment (Tsai et al., 2015).

The extensive data provided by digital games allows educators to assess students and
meet their current needs through scaffolding (Weitze, 2014) and differentiation (Salen et al.,
2011; Weitze, 2014). Malykhina (2014) connected digital games’ responsiveness to their
capacity to adapt and meet students’ needs, which may be especially helpful for struggling

students. Digital games offer immediate feedback, provide ongoing support, adjust difficulty
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levels to meet players’ skill levels (Richard, 2014), and offer real-time scaffolding (Weitze,
2014) and differentiation (Salen et al., 2011; Weitze, 2014). Digital games assist in tailoring
learning to meet the needs of students (Richard, 2014), enable players to progress through the
game at the appropriate pace for their level (Dickey, 2006a), and allow players to take control of
their learning (De Grove et al., 2012, p. 2023).

Autonomy

The ability to take risks in a safe environment, without fear of failure, helps secure
students’ sense of autonomy (Egenfeldt-Nielsen, 2005; Mishra & Foster, 2007). Plass et al.
(2016) described the lowered consequences in digital games as the “ability to fail gracefully” (p.
261). In their book A Simpler Way, Wheatley and Kellner-Rogers (1996) asked the question: “if
we are free to play, to experiment and discover, if we are free to fail, what might we create?”
(Wheatley & Kellner-Rogers, 1996, as cited in Merkel & Sanford, 2011, p. 399). Digital games
provide players with opportunities to take the initiative and set goals (Lu & Liu, 2015). In
addition to increased autonomy (Egenfedlt-Nielsen, 2005; Mishra & Foster, 2007), digital games
provide opportunities to explore new forms of literacy (Gee, 2003).
Multimodal Literacy

Traditionally, the term literacy referred to the ability to read and write (Gee, 2003), but
Compaine (1983) noted the ever-evolving nature of literacy, citing its dynamic nature. Gee
(2003) suggested reading and writing skills would be insufficient to ensure success in the
workforce of the future. More recent definitions of literacy have incorporated multiple modes of

meaning including written and spoken words, images, sounds, music, movement, and gestures
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(Gee, 2003; Mills & Unsworth, 2017). Multimodal literacy “refers to the study of language that
combines two or more modes of meaning” (Mills & Unsworth, 2017, para. 1).

Digital games provide multimedia experiences, and multimedia information affects
cognitive load or the amount of information a person can process (Chang et al., 2017). Digital
games may contain elements which affect extraneous cognitive load, meaning digital games may
provide too much information for learners, overloading their cognitive capacity (Mayer, 2014;
Sweller, 2010). “An individual’s operational memory system can handle only a limited amount
of information at once. If the amount exceeds the learner’s operational memory load, learning
will be hindered” (Liao et al., 2019, p. 45). In addition to potentially overloading a learner’s
cognitive load, multiple barriers were identified to the implementation of digital game-based
learning in the classroom.

Barriers to Implementation of Digital Games in Education

Despite the potential benefits outlined above, and the shift in adolescents’ acquisition of
information and new skills (Monem, 2015), educators face multiple barriers to the successful
implementation of digital games and immersive technologies in the classroom (Becker, 2007;
Cowan, 2008; Darling-Hammond et al., 2017; Groff et al., 2010; Groff et al., 2016; Joyce et al.,
2009; Li et al, 2015). Numerous barriers to the successful implementation of digital games in the
classroom have been reported (Becker, 2007; Cowan, 2008; Groff et al., 2010; Groff et al., 2016;
Joyce et al., 2009). Not all teachers are persuaded by the potential benefits of using digital games
(Huizenga et al., 2017). Teachers may have difficulty finding appropriate educational games
(Baek, 2008; Joyce et al., 2009), struggle with short lesson times (Egenfeldt-Nielsen, 2006; Lu &

Liu, 2015), and have issues restructuring their traditional teaching practices to integrate digital



46
game-based learning (Baek, 2008). Other reported barriers to implementation include a lack of
resources, declining budgets (Becker, 2007; Egenfeldt-Nielsen, 2006; Joyce et al., 2009),
pressures to perform well on standardized tests (Pressey, 2013), a lack of experience using digital
games in educational settings (Groff et al., 2016), and inadequate tech support (An, 2018;
Cowan, 2008; Groff, 2018; Groff et al., 2010; Joyce et al., 2009; Meredith, 2016; Takeuchi &
Vaala, 2014).

A 2010 survey of school leaders in 19 Scottish schools found “school leaders face a
number of barriers in encouraging game-based learning in their schools which include resourcing
issues and teachers’ initial reticence to get involved” (Groff et al., 2010, p. 6). Baek (2008)
surveyed 35 teachers in Korea with issues finding effective digital games and successfully
integrating them into their day-to-day routine. A comparative analysis of five national teacher
surveys marked “time constraints and an overemphasis on testing and reform as significant
barriers to incorporating technology into the classroom” (Pressey, 2013, p. 16). Additionally, the
Joan Ganz Cooney Center at Sesame Workshop surveyed 505 American teachers in grades K-8,
who considered cost as the greatest barrier to using video games in the classroom at 50%, closely
followed by access to technology at 46%, with an emphasis on standardized testing at 38%
(Millstone, 2012). In some cases, digital games hold a negative connotation (Groff et al., 2016),
meaning teachers, parents, and administrators need to be convinced of their value (SI1A, 2009).

The review of related literature revealed three significant barriers to the implementation
of digital games in education, including concerns over violence in video games, worries about

digital gaming addiction, and insufficient training and professional development for teachers
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(An, 2018; Cowan, 2008; Groff, 2018; Groff et al., 2010; Joyce et al., 2009; Meredith, 2016;
Project Tomorrow®, 2016; Takeuchi & Vaala, 2014).
Violence

Concerns regarding the presence of violence in video games began with the 1976 video
game Death Race, in which “players ran over stick figures that were supposed to be skeletons
escaping from a graveyard” (Kent, 2001, pp. 90-91). In 1993, Senators Joe Lieberman and
Herbert Kohl led a Congressional hearing to address video game violence (Gershenfeld, 2014;
Harris, 2014). The intent of the hearing was to introduce legislation requiring the video game
industry to implement a mandatory, consistent rating system (CSPAN, 1993). In 1994, the
Entertainment Software Rating Board (ESRB) was created by the Interactive Digital Software
Association, now the Entertainment Software Association (ESRB, n.d.). Today, the ESRB
provides a four-part rating guide consisting of: (a) rating categories; (b) descriptions of content;
(c) interactive elements such as the ability of players to interact with each other; and (d) rating
summaries (ESRB, n.d.).

Studies conducted regarding the potential impacts of video game violence have produced
mixed results (Chang & Bushman, 2019; Ferguson & Wang, 2019; Lobel et al., 2017; Shao &
Wang, 2019). Chang and Bushman (2019) conducted a randomized clinical trial utilizing 220
children ages 8 to 12 years randomly selected to play a digital game containing either gun
violence, sword violence, or no violence. The results revealed exposure to violent video games
containing guns increased children’s interest in firearms, including the chances they would pick

up areal gun (p. 10).
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Shao and Wang (2019) conducted a study involving 648 Chinese students ages 12 to 19
years, 339 boys and 309 girls (p. 3). The authors surveyed students in cities, towns, and in the
countryside to determine: (a) the video games played; (b) the children’s aggressive tendencies;
(c) the children’s family and home environment; and (d) their normative beliefs about aggression
(p. 3). Results of the study indicated a positive relation between video games and adolescent
aggression, though positive family environments and normative beliefs about aggression had a
calming effect on adolescent aggression associated with violent video games (p. 7).

Other researchers, however, found “the effect size of video-game play on aggression is
smaller than the effect size for television” (Gee, 2003, p. 11). Ferguson & Wang (2019)
conducted a study of 3,034 young people in Singapore, 72.8% were male, with a mean age of
13.12 years (p. 1442). The study participants were surveyed three times a year over two years
and exposure to aggressive video games was not linked to aggressive behavior (p. 1447). Lobel
et al. (2017) examined 194 children ages 7-11, who completed a self-evaluation at the beginning
and the end of one year. Parents also completed survey responses about their children as a part of
the study. The researchers concluded a lack of negative associations aligned to the use of violent
video games with aggressive behavior or with most domains of children’s psychosocial
development. The contrasting results relating to the possible effects of aggressive digital games
have led some to question whether it is a matter of correlation or causation (Tobias et al., 2014).
In addition to concerns over violence, “as with other intrinsically enjoyable behaviours, game

playing can become excessive if not regulated” (Boyle et al., 2011, p. 70).
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Addiction

Pac-Man, an early arcade game, provided clear goals and immediate feedback as players
proceeded through increasingly difficult levels, leading to an immersive experience some people
considered addictive (Bowman Jr., 1982). As Ervin (2017) emphasized, video game design
companies strive to make games as addictive as possible. When asked about the inspiration
behind some of Nintendo’s most iconic video games, including Mario Bros., Donkey Kong, and
The Legend of Zelda, video game designer Shigeru Miyamoto admitted that early on, when the
games were coin-operated and located in video game arcades, the goal was for players to keep
putting quarters into the machines (as cited in NPR, 2015). As digital gaming evolved,
Miyamoto stated, the designers’ focus shifted to creating “worlds that people would want to
immerse themselves in, the way you immerse yourself in a book or in a movie” (as cited in NPR,
2015, para. 22).

Ervin (2017) provided an example of parents imprisoned for neglecting their children in
favor of playing a video game, so much so that their children suffered from malnourishment (p.
156). Additional documented instances included players who died after playing a video game
non-stop for an excessive amount of time or after being hit by a car when crossing a road while
playing Pokémon Go (Nguyen, 2017). Clayton R. Cook, Associate Professor at the University of
Minnesota College of Education and Human Development stated: “video game addiction is a
real thing that is supported by mounting scientific evidence” (Ervin, personal communication,
June 15, 2016). However, some researchers have suggested the tendency for addiction may be a
symptom of a wider problem, pre-existing mental or behavioral disorders, highlighting the

importance of solid support systems for adolescents (Thorsteinsson & Davey, 2014, p. 16).
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In addition to concerns over violence (Chang & Bushman, 2019; Ferguson & Wang,
2019; Lobel et al., 2017; Shao & Wang, 2019) and addiction (Boyle et al., 2011; Ervin, 2017;
Thorsteinsson & Davey, 2014), a significant barrier to the implementation of digital games in
education lies in a lack of teacher training related to the integration of digital games in the
classroom (Becker, 2007; Darling-Hammond et al., 2017).
Teacher Training

A 2009 survey, conducted by The Richard W. Riley College of Education and Leadership
at Walden University, resulted in responses from over 1,000 teachers and administrators in
grades K-12 (Grunwald Associates LLC, 2010). The survey results indicated a majority (55%) of
new teachers did not feel prepared by their teacher preparation program to properly integrate
digital technologies into their classrooms (Grunwald Associates LLC, 2010).

The Joan Ganz Cooney Center surveyed 694 American teachers in grades K-8 in the fall
of 2013 (Takeuchi & Vaala, 2014). The Cooney Center results revealed 513 (74%) of the 694
respondents used digital games in their classrooms, while 26% never used digital games
(Takeuchi & Vaala, 2014, p. 15). Of the 513 game-using teachers, only 8% learned about
educational digital game usage in their teacher preparation program, 17% learned about digital
games during in-service teacher professional development, and 33% learned about digital games
from another teacher, coach, or supervisor (Takeuchi & Vaala, 2014, p. 18). Neither teacher
preparation programs nor in-service professional development offerings provided sufficient
training to integrate digital games into the classroom (Takeuchi & Vaala, 2014). This finding
was supported by Meredith (2016) in a review of literature focused on game-based learning in K-

12 teacher professional development. Game-based learning in professional development is an



51
untapped area of research, and “there is an obvious gap in the literature where GBL [game-based
learning] in professional development with K-12 teachers is concerned” (Meredith, 2016, p.
500).

In the spring of 2015, Samsung surveyed 1,008 K-12 teachers in the United States
(Samsung, 2015). While 90% of teachers believed technology was an important contributor to
student success, 60% felt they were not prepared to use technology in the classroom. The
majority of teachers (91%) agreed up-to-date training was essential to technology integration, but
one in three (32%) were dissatisfied with the technical support they received from their school
district (Samsung, 2015). According to the Project Tomorrow® (2016) research report, of the
4,536 administrators surveyed, 57% reported a lack of teacher training related to the integration
of digital content within the curriculum was a significant barrier to implementation (p. 5). In
2018, researcher An recommended professional development programs introduce teachers to a
range of subject-specific digital games and provide examples of effective integration.
Additionally, training should provide teachers with the tools to evaluate digital games’
compatibility and suitability for use in their classrooms (An, 2018; Becker, 2007), using both the
evaluation of actual games and reviews provided by other educators (Becker, 2007).

Prensky (2001) labeled the first generation of children born into a world of pervasive
technology usage as “digital natives” (p. 1). Individuals born between 1981-2000, labeled
Generation Y or Millennials (Swanzen, 2018), were exposed to digital technologies for the
majority of their lives, leading to the assumption they would be more capable of implementing
digital technologies in the classroom (Lei, 2009; Li et al., 2015; Morris, 2012). However, while

Millennials used technology from a young age, they struggled with more complex technologies
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(Lei, 2009; Southall, 2012), and research showed they were not prepared to incorporate digital
technologies into their teaching practices (Lei, 2009; Morris, 2012). Children born between
1995-2012, known as Generation Z, were also believed to be more technologically savvy than
previous generations (Montiel et al., 2020; Shatto & Erwin, 2016; Swanzen, 2018). However, a
gap exists between their personal technology skills and the skills needed to effectively integrate
technology into their classrooms (Li et al., 2015, p. 1). The effectiveness of teachers’ educational
technology training plays a significant role in student outcomes when using digital technologies
(Darling-Hammond et al., 2017; Rutherford et al., 2017; Stieler-Hunt & Jones, 2019).
Recommendations for successful professional development include school districts partnering
with universities and other teacher certification programs to provide digital game-based learning
training to teachers (Takeuchi & Vaala, 2014, p. 59).

Darling-Hammond et al. (2017) conducted a literature review of 35 studies which
examined professional development and student outcomes, outlining seven characteristics of
successful professional development. According to Darling-Hammond et al. (2017), successful
professional development:

e Is content specific, embedded within the teachers’ classroom, and preferably aligned to
the school and districts priorities (pp. 5-7)

e Incorporates active learning, employing teachers’ own resources, based on their interests
and needs, and includes inquiry and reflection (p. 7)

e Supports collaboration, allowing for the exchange of ideas; includes one-on-one

interaction, small groups, district-wide, and beyond (p. 9)



53
e Uses models of effective practice, enabling teachers to ground their learning in real-world
settings; includes case reviews, demonstrations, lesson plans, observations, and

curriculum materials (p. 11)

e Provides coaching and expert support, often from other teachers; may incorporate content

experts (p. 12)

o Offers feedback and reflection, with time built-in to the training (p. 14)
e |s of sustained duration, with multiple sessions, providing the time necessary for

implementation, reflection, and further learning (pp. 15-16)

The review of literature highlighted a shift in adolescents’ acquisition of information and
new skills and outlined numerous potential benefits of digital game-based learning (Monem,
2015). Research also indicated increased confidence of educators using digital games after
receiving professional development aligned to their application in the classroom (An, 2018), and
appropriate teacher training and professional development were necessary for successful
classroom implementation (Darling-Hammond et al., 2017). However, the review of literature
also revealed the lack of P-12 school training and professional development related to digital

game-based learning (An, 2018; Groff, 2018; Meredith, 2016; Takeuchi & Vaala, 2014).
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Chapter 3: Methodology
Introduction

Chapter three provides details outlining the quantitative study, including research design,
instrumentation, participants, human subjects approval, data collection procedures, data analysis,
and a timeline for the study.

The purpose of this study was to determine the current professional development
practices, related to digital game-based learning, in select Northern Minnesota P-12 schools. This
study also identified Northern Minnesota teachers’ perceived barriers and benefits to the
implementation of digital games and immersive learning in the classroom. Results of this study
may provide administrators with insights to trainings, resources, and supports related to digital
game-based learning. A review of the literature revealed a lack of educator training, both pre-
service teacher preparation and in-service professional development, aligned to the use of
educational digital games (An, 2018; Groff, 2018; Meredith, 2016; Takeurchi & Vaala, 2014).
This study focused on the professional development of in-service teachers.

Research Questions

The following research questions were used to guide this study:

1. What forms of training and to what extent do select Minnesota teachers in grades P-12
report receiving related to the integration of digital games into their curriculum?

2. What do select Minnesota teachers in grades P-12 report as the benefits of integrating
educational digital games into their curriculum?

3. What do select Minnesota teachers in grades P-12 report as barriers to the integration of

educational digital games into their curriculum?
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4. What do select Minnesota teachers in grades P-12 report as the needed resources,
supports, and trainings related to the integration of educational digital games into their
curriculum?
Research Design

A quantitative design was selected for use in this study. Quantitative research designs
provide larger sampling sizes (Roberts, 2010), permitting the researcher to make generalizations
associated with the data collected (Eyisi, 2016). The data were collected in the form of
measurable numbers and percentages and processed using analytics, artificial intelligence, and
data management package SAS® 9.4 (SAS Institute Inc., n.d.).

The researcher developed a web-based survey, adapted from previous research conducted
by Dr. Min Lin Wu (2015). Dr. Wu granted permission to repurpose their survey (see Appendix
H). The survey instrument used in this study was designed to provide Minnesota P-12 teachers
from select districts an opportunity to offer their quantitative perceptions of digital game-based
learning.

This study examined the forms and extent of teachers’ training as well as their
perceptions regarding the potential benefits and barriers to the implementation of digital game-
based learning. The study also examined the training and supports teachers reported were needed
to implement digital game-based learning in their classrooms.

Instrumentation

A web-based survey, consisting of 10 questions, was developed by the researcher to serve

as the data-gathering instrument for this study (see Appendix G). The instrument questions were

adapted from previous research conducted by Dr. Min Lin Wu (2015). Dr. Wu granted



56
permission to repurpose their survey (see Appendix H). The survey instrument was pilot tested in
a first-year doctoral cohort.

The survey questions were designed to collect the demographic data of the research
participants, as well as data on the perceived benefits and barriers to implementing digital games
in education. Additionally, the survey questions were designed to determine the forms and extent
of training the participants had already received as well as the training and support they would
need to promote the use of digital games to deliver or supplement educational content in their
classroom.

Survey instrument questions 1, 2, and 3 were demographics questions used to determine
the grade levels, areas of specialization, and years of teaching experience.

Survey question 4 asked participants to select the device(s) they had used to deliver
educational content or to facilitate learning.

Survey questions 5 through 10 used a 5-point Likert scale with the response options of:
(1) strongly disagree, (2) disagree, (3) neutral, (4) agree, and (5) strongly agree. Questions 5 and
6 asked participants to indicate their beliefs regarding the use of digital games in the classroom.
Question 7 asked participants to indicate the extent to which the listed barriers deterred them
from using digital games in the classroom. Question 8 asked participants to indicate what forms
of training they had received related to the use of digital games in the classroom. Questions 9 and
10 asked what training, resources, and supports teachers would need to encourage their use of

digital games to deliver educational content or facilitate learning in their classrooms.
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Study Participants

Study participants included preschool through twelfth-grade teachers, selected using a
convenience sampling method. Convenience sampling involves the selection of subjects based
on their availability, often based on geographical location (Waterfield, 2018). The participant
sample for this study was obtained using select Northern Minnesota public schools.

An email was sent to superintendents requesting their support for the distribution of the
survey (see Appendix B). Upon receipt of superintendent support and Institutional Review Board
(IRB) approval (see Appendix I), an email was sent to principals within the approved school
districts notifying them of the upcoming survey (see Appendix C). A link to the Qualtrics survey
was emailed to principals and superintendents in participating districts (see Appendix D). The
email to principals and superintendents included a copy of the email of support from the
superintendent. Principals were asked to read the support email and then distribute the included
survey link to the preschool through twelfth-grade teachers in their schools. In some instances,
superintendents requested the link be sent directly to them, to forward to their school’s
principals. Where requested, emails with survey links were sent to the superintendents.

The first page of the online survey provided participants with information about the
survey, including details on the use of data, and assured them there were no inherent risks to
their participation. By completing the 10-questions in the survey, the preschool through twelfth-
grade teachers provided implied consent to participate in the study.

Human Subjects Approval
The researcher completed the human subjects review training course, required by St.

Cloud State University, on September 17, 2020 (see Appendix A). Upon dissertation committee
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approval, the researcher forwarded all required materials to the St. Cloud State University
Institutional Review Board (IRB) for final approval. Written approval was granted by the IRB on
October 29, 2020 (see Appendix I).

Data Collection Procedures and Analysis

The St. Cloud State University Statistical Consulting and Research Center created the
online Qualtrics survey, using the instrument developed by the researcher. The Statistical Center
gathered, managed, and destroyed the raw data collected by the online survey. The Statistical
Center was responsible for overseeing the security of the raw data. The data were collected in the
form of measurable numbers and percentages and processed using analytics, artificial
intelligence, and data management package SAS® 9.4 (SAS Institute Inc., n.d.).
Procedures and Timelines

The researcher completed the required human subjects review training on September 17,
2020 (see Appendix A). Superintendents in select Northern Minnesota school districts were
emailed on September 30, 2020 and asked to provide their support to distribute the 10-question
survey to the preschool to twelfth-grade teachers in their districts (see Appendix B). Additional
emails requesting superintendent support were sent on October 12, 2020 and October 22, 2020.

The dissertation proposal meeting was held on October 8, 2020. Upon dissertation
committee approval, the required application materials were submitted to the IRB for final
approval. The proposed study was approved by St. Cloud State University’s IRB committee on
October 29, 2020 (see Appendix I).

Upon receipt of the IRB approval, principals were emailed, notifying them of the

upcoming survey (see Appendix C). A link to the Qualtrics survey was emailed to principals and
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superintendents in participating districts on November 17, 2020 (see Appendix D). A reminder
email was sent on December 1, 2020 (see Appendix E), and a final reminder was emailed on
December 9, 2020 (see Appendix F). The online survey closed on December 11, 2020.

Data were processed between January and February 2021, with chapters 4 and 5

completed during February 2021. The final oral defense occurred in March of 2021.
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Chapter 4: Results
Purpose

The purpose of this study was to determine the current professional development
practices, related to digital game-based learning, in select Northern Minnesota P-12 schools. This
study also identified Northern Minnesota teachers’ perceived barriers and benefits to the
implementation of digital games and immersive learning in the classroom. Results of this study
may provide administrators with insights to trainings, resources, and supports related to digital
game-based learning.

Research Design

A quantitative design was selected for use in this study. Quantitative research designs
provide larger sampling sizes (Roberts, 2010), permitting the researcher to make generalizations
related to the data collected (Eyisi, 2016). The data were collected in the form of measurable
numbers and percentages and processed using analytics, artificial intelligence, and data
management package SAS® 9.4 (SAS Institute Inc., n.d.).

The researcher developed a web-based survey, adapted from previous research conducted
by Dr. Min Lin Wu (2015). Dr. Wu granted permission to repurpose their survey (see Appendix
H). The survey instrument used in this study was designed to provide Minnesota P-12 teachers
from select districts an opportunity to offer their perceptions of digital game-based learning in a
quantitative format. The study examined teachers’ training and perceptions related to digital
game-based learning. The study also examined the training and supports which would encourage

teachers to implement digital game-based learning in their classrooms.
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Reliability was tested for the measure using Cronbach’s alpha for survey questions 6-10.
All values were above .70, indicating a good internal consistency within the survey (see
Appendix J). The survey results demonstrated a good convergent validity (see Appendix K).
Research Questions
The following research questions were used to guide this study:
1. What forms of training and to what extent do select Minnesota teachers in grades P-12
report receiving related to the integration of digital games into their curriculum?
2. What do select Minnesota teachers in grades P-12 report as the benefits of integrating
educational digital games into their curriculum?
3. What do select Minnesota teachers in grades P-12 report as barriers to the integration of
educational digital games into their curriculum?
4. What do select Minnesota teachers in grades P-12 report as the needed resources,
supports, and trainings related to the integration of educational digital games into their
curriculum?
Organization of Chapter 4

Chapter 4 results are organized around the four research questions of the study. The
participants of the study are explained first, followed by an analysis of the data. Descriptive data
for each of the research questions are provided in tables followed by explanations of the findings.
Study Participants

The study focused on P-12 classroom teachers in select Northern Minnesota schools. The
survey link was emailed to principals and superintendents, who then forwarded the link to the

survey to the teachers in their districts, with a potential of reaching 2,670 teachers. The results



62
analyzed in this chapter were derived from the 345 respondents (approximately 12.92%); the
number of respondents to complete the entire survey. Not all participants answered every
question thus the responses and percentages were drawn from the total number of answers
received for the particular item being analyzed as indicated by n.

Table 1 data reveals the participants’ current teaching responsibilities by grade levels.

Participants had the ability to select more than one response.

Table 1

Survey Question 1: Grade Range Currently Teaching

Answer Options Frequency
Elementary (K-5) 129
Middle School (5-8) 73

High School (9-12) 73
Combined Middle School and High School (7-12) 45

K-12 or P-12 24

Early Childhood (Birth-Grade 3) 14
Preschool (Ages 3-4) 12

ALC or Other Mixed Ages 0

Note. N = 345. Participants had the ability to select more than one response.

Elementary (K-5) was the most frequently selected response, n = 129. The second and
third most frequently identified grade levels were High School (9-12) and Middle School (5-8),
with seventy-three responses each. Combined Middle School and High School (7-12) was the

fourth most frequently selected grade with forty-five responses. K-12 or P-12 received twenty-
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four responses, Early Childhood (Birth-Grade 3) received fourteen, and Preschool (Ages 3-4)
received twelve responses. Seven participants selected “Other” and specified: (a) 18-21 transition
(n =1); (b) college in the schools (n = 1); (c) instructional coach (n = 1); (d) K-5 interventions (n
=1); and (e) Special Education (n = 3).
Table 2 reflects the participants’ areas of specialization by content area. Participants were

asked to select all content areas in which they were currently teaching.

Table 2

Survey Question 2: Area of Specialization

Answer Options Frequency
Elementary Education 118
Special Education (ABS, ASD, EBD, ECSE, LD) 58
Mathematics 41
Science Education (e.g., Chemistry, Earth & Space, General Science, Life 30
Science, Physics)

Communication Arts and Literature 29
Reading 24
Music Education (e.g., Classroom, Instrumental, VVocal) 23
Social Studies 21
Early Childhood Education 18
Physical Education 15

World Language and Cultures (e.g., Chinese, French, German, Spanish) 11
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Table 2 Continued

Answer Options Frequency
Visual Arts 9
Career and Technical Education (CTE) 8
Preschool 7
Health Education 6
Industrial Technology 6
English as a Second Language (ESL) 5
Computer, Keyboarding, and Related Technology 4
Family and Consumer Sciences (FACS) 4
Library Media Specialist 4
Business Education 3
Agricultural Education 2
Developmental and Adaptive Physical Education (DAPE) 2
Gifted and Talented 1
Speech/Theater 1

Note. N = 345. Participants were asked to select all that apply.

Elementary (K-5) was the most frequently selected response, n = 118. The second and
third most frequently selected responses were Special Education (n = 58) and Mathematics (n =
41), respectively. Science Education was the fourth most frequently selected content area (n =
30), and Communication Arts and Literature was the fifth most frequently selected content area

(n =29). Additional responses included Reading (n = 24), Music Education (n = 23), Social
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Studies (n = 21), Early Childhood Education (n = 18), Physical Education (n = 15), and World
Languages (n = 11). The remaining options received less than ten responses each.

Participants also had the option to select “Other” and specify their teaching assignment.
Fourteen respondents selected “Other”, indicating: (a) American Indian Education (n = 2); (b)
driver’s education (n = 3); (c) instructional coach (n = 1); (d) interventionist (n = 1); (e) K-12
counselor (n = 1); (f) pre-engineering (n = 1); (g) social work (n = 1); (h) speech pathologist (n =
2); and (i) STEM [Science, Technology, Engineering, and Math] (n = 2).

Table 3 reflects the responses to survey question 3, which asked participants to indicate

their years of teaching experience.

Table 3

Survey Question 3: Years of Teaching Experience

Answer Options Frequency Percent

0—4 years 61 17.73

5 or more years 283 82.27
Note. N = 344.

Survey question 3 asked participants to select one of two choices, to reflect their years of
teaching experience. The most frequently selected response, 5 or more years of teaching
experience, received 82.27% of responses (n = 283). The remaining participants, 17.73% (n =
61), indicated 0-4 years of teaching experience.

Table 4 reveals the responses to survey question 4, which provided participants with a list
of devices and asked them to select all devices with which they had experience delivering

educational content or facilitating learning.
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Table 4

Survey Question 4: Devices Previously Used

Answer Options Frequency
Desktop or Laptop Computer 342

Tablet (e.g., iPad, Chromebook, Microsoft Surface Go) 296
Interactive Whiteboard (e.g., SMART Board, Promethean) 288
Smartphone (e.g., Android, iOS, Windows) 230
Overhead Projector 226
Document Camera (e.g., EImo) 174
Gaming Console (e.g., PlayStation, Nintendo, Xbox) 46

Virtual Reality or Augmented Reality (e.g., Google Cardboard, Oculus, HTC 38

VIVE, Merge Cube, Microsoft HoloLens)

None of the above 0

Note. N = 345. Participants were asked to select all that apply.

Table 4 lists participants’ experience using specific technology devices. The majority of
participants (n = 342) had experience using desktop or laptop computers to deliver educational
content or to facilitate learning. The second and third highest responses were tablet (n = 296) and
interactive whiteboard (n = 288). The fourth and fifth most frequently selected responses were
Smartphone (n = 230) and Overhead Projector (n = 226). Document Camera received 174
responses, Gaming Console received 46 responses, and Virtual Reality or Augmented Reality
received 38 responses.

Participants also had the option to select “Other” and specify the device(s) they had

experience using to deliver educational content or to facilitate learning. Four respondents
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selected “Other” and indicated: (a) Smart TV (n = 1); (b) Technology for the blind (n = 1); and
(c) Robots or Coding Robots (e.g.: Ozbots, Sphero; n = 2).

Table 5 reflects survey question 2, which asked participants to rank three statements
regarding their experience and interest in using digital games. Participants were asked to rank
each statement based on a Likert scale: Strongly Disagree (SD); Disagree (D); Neutral (N);

Agree (A); and Strongly Agree (SA).

Table 5

Survey Question 5: Experience and Interest in Using Digital Games

*  Statement SD D N A SA n
(@) | strive to incorporate 7 17 58 190 72 344
new digital (2.03%) (4.94%) (16.86%) (55.23%) (20.93%)

technologies into my
teaching practice

(b) I am interested in using 12 19 71 164 79 345
digital games to (3.48%) (5.51%) (20.58%) (47.54%) (22.90%)
deliver educational
content or facilitate

learning
(c) I have experience using 55 61 50 140 39 345
a digital game to (15.94%) (17.68%) (14.49%) (40.58%) (11.30%)

deliver educational
content or facilitate
learning

Note: The n column reflects the number of respondents for each statement.
*The left-hand column is for table reference only.

The statement with the highest percentage of participants reporting agreement was (a) |
strive to incorporate new digital technologies into my teaching practice, with 55.23% and an

additional 20.93% strongly agreed, for a total of 76.16% (n = 262). The statement with the
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second-highest percentage of agreement, (b) | am interested in using digital games to deliver
educational content or facilitate learning, received 47.54% agreed and 22.90% strongly agreed,
for a total of 70.44% (n = 243). The third statement, receiving the third-highest percentage of
agreement, was (c) | have experience using a digital game to deliver educational content or
facilitate learning. Statement (c) received 40.58% agreed and 11.30% strongly agreed, for a total
of 51.88% (n = 179).

Data Analysis

The St. Cloud State University Statistical Consulting and Research Center built the online
Qualtrics survey, using the instrument developed by the researcher. The Statistical Center
gathered and managed the raw data collected by the online survey. The Statistical Center was
responsible for overseeing the security of the raw data, including the destruction of raw data
upon publication of this dissertation. The data were collected in the form of measurable numbers
and percentages and processed using analytics, artificial intelligence, and data management
package SAS® 9.4 (SAS Institute Inc., n.d.).

Research Question 1: What forms of training and to what extent do select Minnesota
teachers in grades P-12 report receiving related to the integration of digital games into their
curriculum?

Table 6 reflects survey question 8, which asked participants to respond to the question:
To what extent have you received training or professional development related to the use of
digital game-based learning? Participants were asked to rank each statement based on a Likert

scale: Strongly Disagree (SD); Disagree (D); Neutral (N); Agree (A); and Strongly Agree (SA).
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Survey Question 8: Training Received Related to Digital Games
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*  Statement SD D N A SA n
(a) Digital game-based 192 0 136 10 1 339
learning was covered (56.64%) (0.00%) (40.12%) (2.95%) (0.29%)

in-depth during my
preservice teacher
preparation program

(b) Digital game-based 173 0 137 28 1 339
learning was discussed (51.03%) (0.00%) (40.41%) (8.26%) (0.29%)
during my preservice
teacher preparation
program

(c) Digital game-based 128 0 162 46 2 338
learning has been (37.87%) (0.00%) (47.93%) (13.61%) (0.59%)
covered during
professional
development sessions
provided by the school
district

(d) A district technology 108 0 167 55 8 338
support person (31.95%) (0.00%) (49.41%) (16.27%) (2.37%)
encouraged me to use
digital games

(e) A mentor or peer teacher 103 0 148 79 8 338
encouraged metouse  (30.47%) (0.00%) (43.79%) (23.37%) (2.37%)
digital games

() 1sought out training or 76 0 112 104 46 338
experimented with the  (22.49%) (0.00%) (33.14%) (30.77%) (13.61%)

use of digital games on
my own

Note: The n column reflects the number of respondents for each statement.
*The left-hand column is for table reference only.
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The statement with the highest percentage of participants reporting strongly disagreed
was (a) digital game-based learning was covered in-depth during my preservice teacher
preparation program, with 56.64% and an additional 40.12% answering neutral. The statement
with the second-highest percentage of strongly disagreed was (b) digital game-based learning
was discussed during my preservice teacher preparation program, with 51.03% and an additional
40.41% answering neutral. The statement with the third-highest response rating was (c) digital
game-based learning has been covered during professional development sessions provided by the
school district, with 37.87% strongly disagreed and 47.93% neutral. The fourth highest-ranked
statement, (d) a district technology support person encouraged me to use digital games, received
31.95% strongly disagreed and 49.41% neutral. The fifth highest ranked statement, (e) a mentor
or peer teacher encouraged me to use digital games, received 30.47% strongly disagreed and
43.79% neutral. The sixth and final statement, (f) | sought out training or experimented with the
use of digital games on my own, received 22.49% strongly disagreed and 33.14% neutral,
statement (f) also received 30.77% agreed and 13.61% strongly agreed, for a total of 44.38% (n =
150).

Research Question 2: What do select Minnesota teachers in grades P-12 report as the
benefits of integrating educational digital games into their curriculum?

Table 7 is linked to survey question 6, which asked participants to rank statements
associated with potential benefits of using digital game-based learning, based on a Likert scale:

Strongly Disagree (SD); Disagree (D); Neutral (N); Agree (A); and Strongly Agree (SA).
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Survey Question 6: Perceived Benefits to Using Digital Games
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*

Statement SD D N A SA n

(a) Digital games can be used 4 2 30 194 112 342
as supplemental (1.17%) (0.58%) (8.77%) (56.73%) (32.75%)
learning activities

(b) Digital games provide 1 6 39 196 99 341
instantaneous feedback  (0.29%) (1.76%) (11.44%) (57.48%) (29.03%)
to learners

(c) Students are motivated by 1 3 45 171 118 338
digital games (0.30%) (0.89%) (13.31%) (50.59%) (34.91%)

(d) Digital games can be used 4 14 33 197 94 342
as a reward for students (1.17%) (4.09%) (9.65%) (57.60%) (27.49%)

(e) Digital games can 3 4 50 212 74 343
promote learning in (0.87%) (1.17%) (14.58%) (61.81%) (21.57%)
STEM (Science,
Technology,
Engineering,
Mathematics) fields

() Digital games can 7 6 50 210 69 342
promote personalized (2.05%) (1.75%) (14.62%) (61.40%) (20.18%)
learning

(g) Digital games can be 4 8 58 202 71 343
useful tools to deliver (1.17%) (2.33%) (16.91%) (58.89%) (20.70%)
educational content or
facilitate learning

(h) Digital games promote 6 6 59 208 62 341
the use of problem- (1.76%) (1.76%) (17.30%) (61.00%) (18.18%)

solving skills
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*  Statement SD D N A SA n

(i) Digital games provide 5 10 60 213 54 342
opportunities for (1.46%) (2.92%) (17.54%) (62.28%) (15.79%)
students to make
connections and to
apply what they are
learning

(j) Digital games provide 6 12 61 208 55 342
opportunities to learn (1.75%) (3.51%) (17.84%) (60.82%) (16.08%)
from mistakes

(k) Digital games provide 3 11 68 197 63 342
ongoing feedback to (0.88%) (3.22%) (19.88%) (57.60%) (18.42%)
learners

() Digital games provide 4 8 71 199 61 343
ongoing challenges for  (1.17%) (2.33%) (20.70%) (58.02%) (17.78%)
students

(m) Digital games promote 6 16 67 202 52 343
experimental learning  (1.75%) (4.66%) (19.53%) (58.89%) (15.16%)

(n) Digital games provide 5 16 74 194 54 343
dynamic learning (1.46%) (4.66%) (21.57%) (56.56%) (15.74%)
opportunities

(o) Digital games can be 8 11 92 186 43 340
used to promote (2.35%) (3.24%) (27.06%) (54.71%) (12.65%)
learning objectives to
meet Minnesota
standards

(p) Students are more 3 23 90 180 45 341
accustomed to learning  (0.88%) (6.74%) (26.39%) (52.79%) (13.20%)

with digital
technologies
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*

Statement SD D N A SA n

(g) Digital games provide 7 25 87 175 48 342
safe environmentsin ~ (2.05%) (7.31%) (25.44%) (51.17%) (14.04%)
which students are
able to fail without
fear of consequences

(r) Digital games can be 8 7 109 178 40 342
used to promote (2.34%) (2.05%) (31.87%) (52.05%) (11.70%)
learning objectives to
meet Common Core
standards

(s) Digital games provide 15 35 78 166 49 343
hands-on learning (4.37%) (10.20%) (22.74%) (48.40%) (14.29%)
opportunities for
students

(t) Digital games promote 6 29 98 164 43 340
collaborative learning  (1.76%) (8.53%) (28.82%) (48.24%) (12.65%)

(u) Digital games provide 15 30 93 155 50 343
me with a strong (4.37%) (8.75%) (27.11%) (45.19%) (14.58%)
platform to engage
my students

(v) Digital games promote 4 36 98 176 28 342
inquiry (1.17%) (10.53%) (28.65%) (51.46%) (8.19%)

(w) Students are more 5 26 123 145 42 341
accustomed to (1.47%) (7.62%) (36.07%) (42.52%) (12.32%)
learning with other
technologies (outside
of digital games)

(x) Digital games promote 7 46 106 153 30 342
creativity (2.05%) (13.45%) (30.99%) (44.74%) (8.77%)
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Table 7 Continued

*  Statement SD D N A SA n
(y) Using digital games 24 47 125 111 31 338
helps me relatetomy  (7.10%) (13.91%) (36.98%) (32.84%) (9.17%)

students

Note: The n column reflects the number of respondents for each statement.
*The left-hand column is for table reference only.

Statement (a) digital games can be used as supplemental learning activities had the
highest percentage of participants reporting agreement with 56.73% and an additional 32.75%
indicating strongly agreed, for a total of 89.48% (n = 306). The second most frequently selected
response was (b) digital games provide instantaneous feedback to learners with 57.48% agreed
and 29.03% strongly agreed, for a total of 86.51% (n = 295). Statement (c) students are
motivated by digital games was the third-highest ranked, receiving 50.59% agreed and 34.91%
strongly agreed, for a total of 85.50% (n = 289). The fourth most frequently indicated response,
(d) digital games can be used as a reward for students, garnered 57.60% agreed and 27.49%
strongly agreed, for a total of 85.09% (n = 291). The fifth highest ranked statement, () digital
games can promote learning in STEM (Science, Technology, Engineering, Mathematics) fields,
received 61.81% agreed and 21.57% strongly agreed, for a total of 83.38% (n = 286). The sixth-
highest ranked statement, (f) digital games can promote personalized learning, received 61.40%
agreed and 20.18% strongly agreed, for a total of 81.58% (n = 279).

Statement (g), digital games can be useful tools to deliver educational content or facilitate
learning, received 58.89% agreed and 20.70% strongly agreed, for a total of 79.59% (n = 273).
Responses to statement (h), digital games promote the use of problem-solving skills, indicated

61.00% agreed and 18.18% strongly agreed, for a total of 79.18% (n = 270). Statement (i), digital
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games provide opportunities for students to make connections and to apply what they are
learning, received 62.28% agreed and 15.79% strongly agreed, for a total of 78.07% (n = 267).
Statement (j), digital games provide opportunities to learn from mistakes, received 60.82%
agreed and 16.08% strongly agreed, for a total of 76.90% (n = 263). Statement (k), digital games
provide ongoing feedback to learners, obtained 57.60% agreed and 18.42% strongly agreed, for a
total of 76.02% (n = 260). Statement (1), digital games provide ongoing challenges for students,
received 58.02% agreed and 17.78% strongly agreed, for a total of 75.80% (n = 260). Statement
(m), digital games promote experimental learning, received 58.89% agreed and 15.16% strongly
agreed, for a total of 74.05% (n = 254). Statement (n), digital games provide dynamic learning
opportunities, indicated 56.56% agreed and 15.74% strongly agreed, for a combined 72.30% (n =
248).

Responses to survey question 6, statement (0), digital games can be used to promote
learning objectives to meet Minnesota standards, revealed 54.71% agreed and 12.65% strongly
agreed, for a total of 67.36% (n = 229). Statement (p), students are more accustomed to learning
with digital technologies, obtained 52.79% agreed and 13.20% strongly agreed, for a total of
65.99% (n = 225). Statement (q), digital games provide safe environments in which students are
able to fail without fear of consequences, indicated 51.17% agreed and 14.04% strongly agreed,
a total of 65.21% (n = 223). Statement (r), digital games can be used to promote learning
objectives to meet Common Core standards, received 52.05% agreed and 11.70% strongly
agreed, for a total of 63.75% (n = 218). Statement (s), digital games provide hands-on learning

opportunities for students, garnered 48.40% agreed and 14.29% strongly agreed, for a total of
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62.69% (n = 215). Statement (t), digital games promote collaborative learning, received 48.24%
agreed and 12.65% strongly agreed, a total of 60.89% (n = 207).

Survey question 6, statement (u), digital games provide me with a strong platform to
engage my students, received 45.19% agreed and 14.58% strongly agreed, for a total of 59.77%
(n = 205). Statement (v), digital games promote inquiry, garnered 51.46% agreed and 8.19%
strongly agreed, a total of 59.65% (n = 204). Statement (w), students are more accustomed to
learning with other technologies (outside of digital games), received 42.52% agreed and 12.32%
strongly agreed, for a combined 54.84% (n = 187). Statement (x), digital games promote
creativity, obtained 44.74% agreed and 8.77% strongly agreed, a total of 53.51% (n = 183).
Statement (y), using digital games helps me relate to my students, received 32.84% agreed and
9.17% strongly agreed, for a total of 42.01% (n = 142).

Research Question 3: What do select Minnesota teachers in grades P-12 report as
barriers to the integration of educational digital games into their curriculum?

Research question three aligns to survey question 7, which asked participants to rank the
barriers or deterrents to implementing digital games in the classroom. Participants were asked to
rank each statement based on a Likert scale: Strongly Disagree (SD); Disagree (D); Neutral (N);

Agree (A); and Strongly Agree (SA).
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*

Statement SD D N A SA n

(a) Cost of purchasing 5 14 45 163 114 341
games and/or licenses  (1.47%) (4.11%) (13.20%) (47.80%) (33.43%)

(b) Cost of equipment (e.g., 5 14 48 150 124 341
game consoles, (1.47%) (4.11%) (14.08%) (43.99%) (36.36%)
computers, tablets,
etc.)

(c) Lack of professional 5 24 47 184 78 338
development on the (1.48%) (7.10%) (13.91%) (54.44%) (23.08%)
use of digital games

(d) Lack of teacher training 6 22 57 175 80 340
on the use of digital (1.76%) (6.47%) (16.76%) (51.47%) (23.53%)
games during teacher
preparation program

(e) Lack of training to make 5 26 55 181 72 339
informed choices (1.47%) (7.67%) (16.22%) (53.39%) (21.24%)
regarding selection of
digital games

(H Violence in video games 24 48 75 120 72 339
is a deterrent (7.08%) (14.16%) (22.12%) (35.40%) (21.24%)

(9) Inadequate technology 10 59 80 137 52 338
support to run digital ~ (2.96%) (17.46%) (23.67%) (40.53%) (15.38%)
games in the
classroom

(h) Digital games require 8 55 98 131 46 338
additional lesson (2.37%) (16.27%) (28.99%) (38.76%) (13.61%)

planning time
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*  Statement SD D N A SA n

(i) Lack of alignment 6 48 114 132 39 339
with curriculum or (1.77%) (14.16%) (33.63%) (38.94%) (11.50%)
state standards

(j) Parents' negative 27 90 112 95 16 340
perceptions of using  (7.94%) (26.47%) (32.94%) (27.94%) (4.71%)
digital games as
educational tools

(k) Short class periods 23 94 111 90 20 338
hinder the use of (6.80%) (27.81%) (32.84%) (26.63%) (5.92%)
digital games

() Digital games cause 35 121 102 67 12 337
classroom (10.39%) (35.91%) (30.27%) (19.88%) (3.56%)
management issues

(m) Lack of administrative 29 118 117 59 17 340
support to use digital  (8.53%) (34.71%) (34.41%) (17.35%) (5.00%)
games for teaching

(n) Technology distracts 26 127 111 61 15 340
students from (7.65%) (37.35%) (32.65%) (17.94%) (4.41%)
meeting learning
goals

(0) Administrators' 32 107 127 64 11 341
negative perceptions  (9.38%) (31.38%) (37.24%) (18.77%) (3.23%)
of using digital
games as
educational tools

(p) Fellow teachers' 39 120 109 61 12 341
negative perceptions  (11.44%) (35.19%) (31.96%) (17.89%) (3.52%)

of using digital
games as
educational tools
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Table 8 Continued

*  Statement SD D N A SA n

(g) Digital game-based 26 122 125 55 11 339
learning cannot meet  (7.67%) (35.99%) (36.87%) (16.22%) (3.24%)
desired learning

outcomes
(r) Playing digital games 26 141 109 49 13 338
has a negative (7.69%) (41.72%) (32.25%) (14.50%) (3.85%)

influence on students

Note: The n column reflects the number of respondents for each statement.
*The left-hand column is for table reference only.

The statement receiving the highest percentage of participants reporting agreement was
(a) cost of purchasing games and/or licenses was the highest-ranked response, with 47.80% and
an additional 33.43% strongly agreed, for a total of 81.23% (n = 277). The statement with the
second-highest percentage of agreement, (b) cost of equipment, received 43.99% agreed and
36.36% strongly agreed, a combined 80.35% (n = 274). The third most frequently indicated
statement, (c) lack of professional development on the use of digital games, garnered 54.44%
agreed and 23.08% strongly agreed, for a total of 77.52% (n = 262). The fourth most frequently
indicated statement, (d) lack of teacher training on the use of digital games during teacher
preparation program, received 51.47% agreed and 23.53% strongly agreed, for 75.00% (n = 255)
total. The fifth most frequently indicated statement, () lack training to make informed choices
regarding selection of digital games, earned 53.39% agreed and 21.24% strongly agreed, for a
total of 74.63% (n = 253).

Statement (f), violence in video games is a deterrent, received 35.40% agreed and 21.24%
strongly agreed, for a total of 56.64% (n = 192). Statement (g), inadequate technology support to

run digital games in the classroom, obtained 40.53% agreed and 15.38% strongly agreed, a
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combined 55.91% (n = 189). Statement (h), digital games require additional lesson planning
time, received 38.76% agreed and 13.61% strongly agreed, a total of 52.37% (n = 177).
Statement (i), lack of alignment with curriculum or state standards, earned 38.94% agreed and
11.50% strongly agreed, a total of 50.44% (n = 171).

Survey question 7, statement (j), parents’ negative perceptions of using digital games as
educational tools, received 27.94% agreed and 4.71% strongly agreed, a total of 32.65% (n =
111). Statement (k), short class periods hinder the use of digital games, garnered 26.63% agreed
and 5.92% strongly agreed, a combined 32.55% (n = 110). Statement (l), digital games cause
classroom management issues, garnered 19.88% agreed and 3.56% strongly agreed, a total of
23.44% (n = 79). Statement (m), lack of administrative support to use digital games for teaching,
received 17.35% agreed and 5.00% strongly agreed, a total of 22.35% (n = 76). Statement (n),
technology distracts students from meeting learning goals, also earned 17.94% agreed and 4.41%
strongly agreed, a combined 22.35% (n = 76). Statement (0), administrators’ negative
perceptions of using digital games as educational tools, received 18.77% agreed and 3.23%
strongly agreed, a total of 22.00% (n = 75). Statement (p), fellow teachers’ negative perceptions
of using digital games as educational tools, garnered 17.89% agreed and 3.52% strongly agreed,
for 21.41% (n = 73) total. Statement (q), digital game-based learning cannot meet desired
learning outcomes, received 16.22% agreed and 3.24% strongly agreed, a total of 19.46% (n =
66). Finally, statement (r), playing digital games has a negative influence on students, received
14.50% agreed and 3.85% strongly agreed, for a total of 18.35% (n = 62). Of note, statements (j)

through (r) all received between 30.27% and 37.24% neutral responses.
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Respondents who selected “Other” indicated: (a) a lack of funding or access to
technology (n = 2); (b) a lack of or difficulty finding games aligned to their grade level and/or
content area (n = 8); and (c) concerns over increased screen time (n = 7). Additional responses
included difficulty in purchasing games or apps in their district (n = 1) and concern over negative
consequences on students’ self-esteem.

Research Question 4: What do select Minnesota teachers in grades P-12 report as the
needed resources, supports, and trainings related to the integration of educational digital games
into their curriculum?

Research question four aligns to survey questions 9 and 10, which asked respondents to
rank training and supports which would encourage their use of digital games in the classroom.

Table 9 aligns to survey question 9, which asked participants: To what extent would the
following training options encourage you to use digital games to deliver educational content or
facilitate learning in your classroom? Participants were asked to rank each statement based on a
Likert scale: Strongly Disagree (SD); Disagree (D); Neutral (N); Agree (A); and Strongly Agree

(SA).
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Survey Question 9: Training Which Would Encourage Use of Digital Games
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*  Statement SD D N A SA n
(@) Professional 11 21 46 184 78 340
development (3.24%) (6.18%) (13.53%) (54.12%) (22.94%)
provided by the

school district

(b) Technology support 13 21 48 192 66 340
personnel to (3.82%) (6.18%) (14.12%) (56.47%) (19.41%)
provide ongoing
support

(c) A mentor or peer 13 24 49 199 55 340
teacher to provide (3.82%)  (7.06%) (14.41%) (58.53%) (16.18%)
ongoing support

(d) Online training 17 47 87 153 36 340
options (5.00%) (13.82%) (25.59%) (45.00%) (10.59%)

(¢) Summer training 34 63 97 118 25 337
options (10.09%) (18.69%) (28.78%) (35.01%) (7.42%)

() Coursework provided 37 68 99 113 22 339
by a college or (10.91%) (20.06%) (29.20%) (33.33%) (6.49%)
university

(@) Weekend training 64 124 94 48 9 339
options (18.88%) (36.58%) (27.73%) (14.16%) (2.65%)

(h) I have no plans to use 98 107 87 29 15 336
digital gamesinmy  (29.17%) (31.85%) (25.89%) (8.63%)  (4.46%)
classroom

Note: The n column reflects the number of respondents for each statement.

*The left-hand column is for table reference only.

The statement with the highest percentage of agreement was (a) professional

development provided by the school district, with 54.12% and an additional 22.94% strongly

agreed, for a total of 77.06% (n = 262). The statement with the second-highest percentage of
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agreement, (b) technology support personnel to provide ongoing support, received 56.47%
agreed and 19.41% strongly agreed, a combined 75.88% (n = 258). The third most frequently
indicated statement, (c) a mentor or peer teacher to provide ongoing support, received 58.53%
agreed and 16.18% strongly agreed, a combined 74.71% (n = 254). The fourth most frequently
indicated statement, (d) online training options, earned 45.00% agreed and 10.59% strongly
agreed, a total of 55.59% (n = 189).

Statement (e) summer training options received 35.01% agreed and 7.42% strongly
agreed, for a total of 42.43% (n = 143). Statement (f), coursework provided by a college or
university, obtained 33.33% agreed and 6.49% strongly agreed, a combined 39.82% (n = 135).
Statement (g), weekend training options, received 14.16% agreed and 2.65% strongly agreed, a
total of 16.81% (n = 57). Statement (h) | have no plans to use digital games in my classroom
received 8.63% agreed and 4.46% strongly agreed, a total of 13.09% (n = 44).

Respondents who selected “Other” indicated: (a) time dedicated to integrating digital
games (n = 4); (b) funding dedicated to digital gaming (n = 1); and (c) a lack of digital games
related to American Indian content (n = 1).

Table 10 aligns to survey question 10, which asked participants: To what extent would
the following support options encourage you to use digital games to deliver educational content
or facilitate learning in your classroom? Participants were asked to rank each statement based on
a Likert scale: Strongly Disagree (SD); Disagree (D); Neutral (N); Agree (A); and Strongly

Agree (SA).
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*

Statement SD D N A SA n

(a) Time to explore and 9 6 24 157 144 340
plan for digital game  (2.65%) (1.76%) (7.06%) (46.18%) (42.35%)
implementation

(b) Pre-made lesson plans 11 7 29 136 157 340
aligned to specific (3.24%) (2.06%) (8.53%) (40.00%) (46.18%)
content area and
grade level

(c) Additional funding to 10 16 39 144 132 341
purchase games (2.93%) (4.69%) (11.44%) (42.23%) (38.71%)
and/or licenses

(d) Additional funding to 10 17 47 147 120 341
purchase equipment (2.93%) (4.99%) (13.78%) (43.11%) (35.19%)

(e) Administrator support 11 14 74 167 74 340

(3.24%) (4.12%) (21.76%) (49.12%) (21.76%)

(f) Improved perceptions of 11 36 109 137 47 340
parents (3.24%) (10.59%) (32.06%) (40.29%) (13.82%)

(9) Improved perceptions of 13 38 121 124 45 341
administrators (3.81%) (11.14%) (35.48%) (36.36%) (13.20%)

(h) Improved perceptions of 15 39 125 119 43 341
fellow teachers (4.40%) (11.44%) (36.66%) (34.90%) (12.61%)

Note: The n column reflects the number of respondents for each statement.
*The left-hand column is for table reference only.

The statement with the highest percentage of participants reporting agreement was (a)

time to explore and plan for digital game implementation, with 46.18% and an additional 42.35%

strongly agreed, for a total of 88.53% (n = 301). The statement with the second-highest

percentage of agreement, (b) pre-made lesson plans aligned to specific content area and grade
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level, received 40.00% agreed and 46.18% strongly agreed, a combined 86.18% (n = 293). The
third statement, (c) additional funding to purchase games and/or licenses, garnered 42.23%
agreed and 38.71% strongly agreed, for a total of 80.94% (n = 276). The fourth statement, (d)
additional funding to purchase equipment, received 43.11% agreed and 35.19% strongly agreed,
for 78.30% (n = 267) total. The fifth statement, () administrator support, earned 49.12% agreed
and 21.76% strongly agreed, for a total of 70.88% (n = 241).

Survey question 10 statement (f) improved perceptions of parents received 40.29%
agreed and 13.82% strongly agreed, a total of 54.11% (n = 184). Statement (g), improved
perceptions of administrators, garnered 36.36% agreed and 13.20% strongly agreed, a combined
49.56% (n = 169). Statement (h), improved perceptions of fellow teachers, garnered 34.90%
agreed and 12.61% strongly agreed, a total of 47.51% (n = 162).

Respondents who selected “Other” indicated: (a) a digital games club for interested
students; (b) more likely to use with distance learners than in-person students; and (c) a desire to
see research showing digital gaming is a better option for learning than hands-on experiential
learning.

Summary

This chapter provided the results of the study which examined teacher training practices
aligned to digital game-based learning, teachers’ perceptions regarding the benefits and barriers
to integration of digital game-based learning in the classroom, and the training and supports
teachers needed to implement digital game-based learning into their classrooms. The literature

review discussed the lack of teacher training, both preservice and in-service, related to digital
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game-based learning. It also outlined potential benefits to the implementation of digital game-
based learning, as well as potential barriers to integration.

Chapter five summarizes the findings, compares findings with the related literature,
presents conclusions, and provides recommendations for future research and professional

practice.
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Chapter 5: Discussions, Conclusions, and Recommendations
Introduction

The review of literature outlined numerous potential benefits to digital game-based
learning including the ability to engage (Chmiel, 2015) and motivate learners (Karagiorgas &
Niemann, 2017), providing opportunities for collaboration and social development (Chmiel,
2015), and allowing learners to exercise critical-thinking and problem-solving skills (Lu & Liu,
2015). Digital games provide ongoing, real-time feedback (Weitze, 2014) and differentiation
(Malykhina, 2014), as well as encouraging autonomy (De Grove et al., 2012) and promoting new
forms of literacy (Gee, 2003). The enjoyment students experience when playing digital games
may provide initial motivation, which may then be nurtured to promote a love of learning
(Karagiorgas & Niemann, 2017, p. 515).

Educators face multiple barriers to the successful implementation of digital games and
immersive technologies in the classroom (Becker, 2007; Cowan, 2008; Darling-Hammond et al.,
2017; Groff et al., 2010; Groff et al., 2016; Joyce et al., 2009). A significant barrier identified by
the review of the literature was a lack of training and professional development for teachers
aligned to the implementation of digital game-based learning (An, 2018; Groff, 2018; Meredith,
2016; Takeuchi & Vaala, 2014). When educators have received training associated with proper
implementation of DGBL, teachers’ comfort and confidence increases (An, 2018),
implementation is more effective, and student outcomes increase (Darling-Hammond et al.,

2017; Rutherford et al., 2017; Stieler-Hunt & Jones, 2019).
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Purpose of the Study

The purpose of this study was to determine the current professional development
practices, related to digital game-based learning, in select Northern Minnesota P-12 schools. This
study also identified Northern Minnesota teachers’ perceived barriers and benefits to the
implementation of digital games and immersive learning in the classroom. Results of this study
may provide administrators with insights to trainings, resources, and supports related to digital
game-based learning.

Research Design

A quantitative design was selected for use in this study. Quantitative research designs
provide larger sampling sizes (Roberts, 2010), permitting the researcher to make generalizations
regarding the data collected (Eyisi, 2016). The data were collected in the form of measurable
numbers and percentages and processed using analytics, artificial intelligence, and data
management package SAS® 9.4 (SAS Institute Inc., n.d.).

The researcher developed a web-based survey, adapted from previous research conducted
by Dr. Min Lin Wu (2015). Dr. Wu granted permission to repurpose their survey (see Appendix
H). The survey instrument used in this study was designed to provide Minnesota P-12 teachers
from select districts an opportunity to offer their quantitative perceptions of digital game-based
learning.

This study examined the forms and extent of teachers’ training as well as their
perceptions related to the potential benefits and barriers to the implementation of digital game-
based learning. The study also examined the training and supports teachers reported were needed

to implement digital game-based learning in their classrooms.
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Research Questions
The following research questions were used to guide this study:

1. What forms of training and to what extent do select Minnesota teachers in grades P-12
report receiving related to the integration of digital games into their curriculum?

2. What do select Minnesota teachers in grades P-12 report as the benefits of integrating
educational digital games into their curriculum?

3. What do select Minnesota teachers in grades P-12 report as barriers to the integration of
educational digital games into their curriculum?

4. What do select Minnesota teachers in grades P-12 report as the needed resources,
supports, and trainings related to the integration of educational digital games into their
curriculum?

Conclusions and Implications

This section reviews each research question and makes connections to recent research, as
well as observations from the researcher regarding the study’s results.

Research Question 1: What forms of training and to what extent do select Minnesota
teachers in grades P-12 report receiving related to the integration of digital games into their
curriculum?

The results of the study revealed a lack of teacher training, both teacher preparation and
professional development, aligned to digital game-based learning. Table 6 presents teachers’
responses regarding the training they had received relating to DGBL. A significant percentage of
participants reported strongly disagreed or neutral when asked if DGBL was either discussed

(91.44%) or covered in-depth (96.76%) during their preservice teacher preparation program.
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These data support research discussed during the literature review; teachers do not feel prepared
by their teacher preparation program to properly integrate digital game technologies into their
classrooms (Grunwald Associates LLC, 2010; Project Tomorrow®, 2016; Samsung, 2015;
Takeuchi & Vaala, 2014). A future study, collecting data related to participants' ages, might
reveal interesting insights into the impact of a teacher’s age and when they received their teacher
preparation training.

This study found professional development aligned to the use of DGBL was also lacking,
with 85.80% of participants indicating strongly disagreed or neutral. This finding is significant
given the percentage of survey respondents (82.27%) who indicated 5 or more years of teaching
experience (Table 3). These results also support findings of the review of the literature (An,
2018; Meredith, 2016; Takeuchi & Vaala, 2014). Similarly, a majority of respondents (81.36%)
strongly disagreed or were neutral when asked if a district technology support person encouraged
them to use digital games (Table 6). Study participants responded strongly disagreed or neutral
(74.26%) to a mentor or peer teacher encouraging them to use games. The data collected as a
result of this study indicate a greater lack of peer support in Minnesota as compared to research
conducted by the Joan Ganz Cooney Center, which found 33% of 694 American teachers
surveyed learned about digital games from another teacher, coach, or supervisor (Takeuchi &
Vaala, 2014). Question 8 (Table 6) of this study asked participants to rate the forms and extent of
training they had received related to the use of digital games. Interestingly, no responses were
received under disagree for any of the six options listed under survey question 8. Finally, a

higher percentage of teachers in this study indicated they sought out training or experimented



91
with DGBL on their own, with 44.38% agreeing or strongly agreeing. The Joan Ganz Cooney
Center findings indicated 23% of teachers “figured it out” on their own.

Research Question 2: What do select Minnesota teachers in grades P-12 report as the
benefits of integrating educational digital games into their curriculum?

As Table 5 reveals, study participants indicated they agreed or strongly agreed they strive
to incorporate new digital technologies into their teaching practice (76.16%) and were interested
in using digital games to deliver educational content or facilitate learning (70.44%). Just over
half (51.88%) of respondents agreed or strongly agreed they had experience using a digital game
to deliver educational content or facilitate learning, considerably lower than the 74% of the 694
respondents from the Joan Ganz Cooney Center study (Takeuchi & Vaala, 2014). The decrease
in the percentage of teachers with experience using digital games is surprising, considering the
Joan Ganz Cooney Center study was conducted in the fall of 2013, seven years before the
completion of this study.

Table 7 provides data showing the majority of survey completers, 81% and above, agreed
or strongly agreed with six of the statements, including digital games: are useful as supplemental
learning activities (89.48%), provide instantaneous feedback to learners (86.51%), motivate
students (85.50%), can be used as a reward for students (85.09%), promote learning in the STEM
(Science, Technology, Engineering, Mathematics) fields (83.38%), and promote personalized
learning (81.58%). Further, between 72% and 79% of study participants agreed or strongly
agreed with eight statements, including digital games: are useful tools to deliver educational
content or facilitate learning (79.59%), promote the use of problem-solving skills (79.18%),

provide opportunities for students to make connections and to apply what they are learning
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(78.07%), provide opportunities to learn from mistakes (76.90%), provide ongoing feedback for
learners (76.32%), provide challenges for students (75.80%), promote experimental learning
(74.05%), and provide dynamic learning opportunities (72.30%). Additionally, results revealed
between 62% and 67% of study participants agreed or strongly agreed with the following six
statements: digital games promote learning objectives to meet Minnesota standards (67.36%),
students are more accustomed to learning with digital technologies (65.99%), digital games
provide safe environments in which students are able to fail without fear of consequences
(65.21%), digital games promote learning objectives to meet Common Core standards (63.75%),
digital games provide hands-on learning opportunities for students (62.69%), and digital games
promote collaborative learning (60.89%). Statements receiving between 53% and 59% agreed or
strongly agreed included: digital games provide me with a strong platform to engage my students
(59.77%), digital games promote inquiry (59.65%), students are more accustomed to learning
with other technologies (outside of digital games) (54.84%), and digital games promote
creativity (53.51%). The final statement, using digital games helps me relate to my students,
received the lowest agreed and strongly agreed ranking with 42.01%.

The highest-ranked benefit in the current study was the use of digital games as
supplemental learning activities (89.48%, n = 306). This finding coincides with the review of
related literature, which indicated digital games could be used to supplement learning. The Joan
Ganz Cooney Center study, conducted in the fall of 2013, determined 45% of teachers used
digital games to teach supplemental content (Takeuchi & Vaala, 2014, p. 19). Wu (2015)
reported 90.5% of teachers surveyed believed digital games could be used as supplemental

learning materials.
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The current study’s participants ranked digital games' usefulness in promoting learning
objectives to meet MN standards as 15" out of 25 proposed benefits (67.36%, n = 229). The
current study’s participants also ranked digital games' usefulness in promoting learning
objectives to meet Common Core standards as 18" of 25 proposed benefits (63.75%, n = 218).
The Cooney Center study also found 43% of teachers used digital games to teach local, state, and
national standards-based curricula (Takeuchi & Vaala, 2014, p. 19). Wu (2015) reported 81% of
teachers agreed digital games could be used to promote Common Core learning objectives.

Overall, participants in this study ranked the benefits provided very highly, with 14 of 25
benefits receiving 70% or more agree or strongly agree. Only one benefit received less than 50%
agree or strongly agree: (y) using digital games helps me relate to my students. Results of this
study indicate Minnesota teachers perceive numerous benefits to using digital games in the
classroom. However, a little more than half of the study participants (51.88%) indicated having
experience using a digital game to deliver educational content or facilitate learning.

Research Question 3: What do select Minnesota teachers in grades P-12 report as
barriers to the integration of educational digital games into their curriculum?

The review of the literature revealed numerous barriers to the implementation of DGBL
in the classroom. Results of the study, presented in Table 8, indicated participants agreed or
strongly agreed the two most significant barriers to the implementation of DGBL were the cost
of purchasing games or licenses (81.23%) and the cost of equipment (80.35%). Funding and
resource issues were also reported as potential barriers in the review of the literature (Becker,
2007; Egenfeldt-Nielsen, 2006; Joyce et al., 2009). The Joan Ganz Cooney Center attributing

cost as the greatest barrier to teachers in grades K-8 at 50% (Millstone, 2012) and Wu (2015)
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found cost was a barrier to digital game integration for 73.28% of teachers. The results of this
study indicated lack of funding was a more significant barrier than in the Joan Ganz Cooney
Center study conducted seven years prior, in the fall of 2013. Additional significant barriers to
implementation (agreed and strongly disagreed) included: a lack of professional development
related to the use of digital games (77.52%), a lack of teacher training during teacher preparation
programs (75.00%), and a lack of training to make informed choices regarding the selection of
digital games (74.63%). These data support previous research discussed in the literature review
(An, 2018; Meredith, 2016; Takeuchi & Vaala, 2014; Wu, 2015).

Further deterrents reported by participants (agreed and strongly agreed) included:
concerns over violence (56.64%), inadequate technology support to run digital games in the
classroom (55.91%), and digital games require additional lesson planning time (52.37%). A lack
of alignment with curriculum or state standards earned 38.94% agreed and 11.50% strongly
agreed, a total of 50.44% (n = 171). The review of literature examined several studies, with
mixed results, linked to concerns over violence (Chang & Bushman, 2019; Ferguson & Wang,
2019; Lobel et al., 2017; Shao & Wang, 2019; Tobias et al., 2014). The literature review also
included issues connected to limited technology support (An, 2018; Cowan, 2008; Groff, 2018;
Groff et al., 2010; Joyce et al., 2009; Meredith, 2016; Takeuchi & Vaala, 2014; Wu, 2015). A
lack of planning time (Pressey, 2013) and a lack of alignment with curriculum or standards
(Baek, 2008; Joyce et al., 2009; Wu, 2015) were also discussed. Concerns over video game
addiction were also expressed in related literature (Ervin, 2017; Nguyen, 2017; Thorsteinsson &

Davey, 2014). The survey instrument did not specifically ask about concerns aligned to
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addiction, but participants were provided with the option to indicate other and specify the
barrier(s) they experienced; seven participants indicated concerns over screen time.

The review of related literature revealed negative perceptions of parents, administrators,
and fellow teachers were a potential barrier to the implementation of DGBL (Groff et al., 2016;
SIIA, 2009). Perceptions might be improved with education outlining the benefits and effective
uses of DGBL. The results of this study revealed Minnesota teachers were minimally impacted
by others’ negative perceptions. Respondents indicated agreed and strongly agreed to parents’
negative perceptions (32.65%), administrators’ negative perceptions (22.00%), and fellow
teachers’ negative perceptions (21.41%). Additional concerns reported (agreed and strongly
agreed) included: short class periods hinder the use of digital games (32.55%), digital games
cause classroom management issues (23.44%), a lack of administrative support to use digital
games for teaching (22.35%), digital game-based learning cannot meet desired learning
outcomes (19.46%), and playing digital games has a negative influence on students (18.35%).

The three significant barriers discussed in the review of literature were concerns over
violence, addiction, and a lack of training aligned to DGBL. The results of this study support
concern over violence and a lack of training. However, lack of funding to purchase games,
licenses, and equipment were the most significant barriers reported by Minnesota teachers.

Research Question 4: What do select Minnesota teachers in grades P-12 report as the
needed resources, supports, and trainings related to the integration of educational digital games
into their curriculum?

Results of this study, shown in Table 9, align with the review of related literature findings

revealing a lack of teacher training and supports aligned to DGBL implementation. This study
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found teachers would be encouraged (agreed and strongly agreed) to use digital games in the
classroom if they were provided with the following training options: professional development
provided by the school district (77.06%), access to ongoing support from technology personnel
(75.88%) or mentor/peer teacher (74.71%), and access to online training options (55.59%). Less
desirable options (agreed and strongly agreed) included summer training options (42.43%),
coursework provided by a college or university (39.82%), and weekend training options
(16.81%). The lowest rated statement, | have no plans to use digital games in my classroom,
received a total of 13.09% agreed and strongly agreed, indicating the majority of teachers would
use digital games if provided appropriate training.

Table 10 offers data outlining desired supports which would encourage the use of digital
games. The highest-ranked responses (agreed and strongly agreed) included: time to explore and
plan for digital game implementation (88.53%), pre-made lesson plans aligned to the specific
content area and grade level (86.18%), additional funding to purchase games and/or licenses
(80.94%), additional funding to purchase equipment (78.30%), and administrator support
(70.88%). Statements ranked of moderate importance (agreed and strongly agreed) included:
improved perceptions of parents (54.11%), improved perceptions of administrators (49.56%),
and improved perceptions of fellow teachers (47.51%).

Limitations
Limitations of the survey include:
1. Teachers were surveyed between November and December 2020, during the COVID-

19 pandemic.
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2. The distribution of the survey link was reliant upon principals and superintendents
forwarding the email with the survey link.
Recommendations for Practice
The following recommendations for practice are offered based on the related literature
and the conclusions of this study:

1. The review of the literature indicated a lack of teacher training and professional
development aligned to the use of digital games in education (An, 2018; Meredith, 2016;
Takeuchi & Vaala, 2014). This study found a lack of teacher training, both in teacher
preparation programs and in professional development, related to the implementation of
digital games in the classroom. Participants indicated professional development as the top
form of training which would encourage their use of digital games. It is recommended
school district leaders work to include professional development offerings aligned to the
integration of digital games in the classroom (e.g., games played on gaming consoles,
personal computers, portable devices, and immersive learning technologies).

2. The review of the literature indicated teachers needed additional technology support (An,
2018; Cowan, 2008; Groff, 2018; Groff et al., 2010; Joyce et al., 2009; Meredith, 2016;
Takeuchi & Vaala, 2014). The study participants indicated technology support personnel
providing training and ongoing support within the district as the second form of training
which would encourage their use of digital games. It is recommended school district
leaders work to incorporate technology support personnel prepared to train and support

teachers in the use of digital games in the classroom.
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3. The review of the literature indicated teachers needed more time to explore digital games
and plan for their use in the classroom (Egenfeldt-Nielsen, 2006; Lu & Liu, 2015;
Millstone, 2012; Pressey, 2013). The study participants indicated time to explore digital
games as the number one support which would encourage them to use digital games in
the classroom. It is recommended school district leaders consider allotting time for
teachers specifically for the exploration of digital games to deliver educational content or
to facilitate learning.

Recommendations for Further Research
The following recommendations for further research are offered based on the related
literature and the conclusions of this study:

1. Further research is needed to examine how teachers’ concern about students’ video game
addiction impacts their use of digital games in the classroom.

2. Further research in multiple school districts who have implemented DGBL is needed to
evaluate professional development programs for DGBL and how they align with the
recommendations for effective professional development (Darling-Hammond et al.,
2017).

3. Asstudy should be conducted in a school district using DGBL to investigate how
frequently digital games are used and how professional development trainings have
impacted teachers’ use of digital games.

4. A study should be conducted to determine the types of digital games teachers use (e.qg.,
Serious Games, COTS, MMORPGs, AR, MR, VR) and how these digital games align

with training the teachers received aligned to DGBL.
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5. The replication of this study in other states in the United States is recommended.

6. A replication of this study should be conducted using a qualitative or mixed methods
approach which would allow participants to provide more details related to the DGBL
trainings, resources, and supports which they found most beneficial.

Concluding Remarks

This study sought to determine DGBL training received by select Northern Minnesota P-
12 teachers, both teacher preparation programs and school district professional development
trainings. The study also examined teachers’ perceptions concerning the barriers to
implementation and benefits of integrating DGBL in the classroom.

Select Northern Minnesota teachers reported a lack of training, both preservice teacher
education and in professional development offered by school districts, aligned to DGBL. These
findings support previous research conducted by Takeuchi and Vaala (2014) and Meredith
(2016). However, a higher percentage of Northern Minnesota teachers sought out training or
experimented on their own, compared with the Joan Ganz Cooney Center study (Millstone
2012). Despite a lack of training associated with the implementation of DGBL, the majority of
study participants indicated an interest in using digital games to deliver content or facilitate
learning. Results of the study also revealed Northern Minnesota teachers perceived numerous
benefits to using digital games in the classroom.

The implications of this study suggest Northern Minnesota teachers would be encouraged
to use DGBL in the classroom if they received professional development aligned to DGBL.
Additionally, results of the study suggest Northern Minnesota teachers would benefit from

technology support personnel to provide training and ongoing support and mentor or peer
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teachers to provide ongoing support related to DGBL. Study participants also indicated the
following supports would encourage their use of DGBL: (a) time to explore and plan for
implementation of digital games; (b) pre-made lesson plans aligned to the specific content area

and grade levels; and (c) additional funding to purchase games, licenses, and/or equipment.
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Appendix B: Request for Superintendent Support Email

DATE

Dear Superintendent ,

My name is Aspen Easterling and | am a doctoral candidate at St. Cloud State University. The
focus of my dissertation study is teacher training and perceptions related to digital game-based
learning.

I am asking for your support to distribute a Qualtrics survey, Teacher Training and
Perceptions Related to Digital Game-Based Learning, to the P-12 classroom teachers in the
School District.

The 10-question survey is expected to take approximately 8 minutes to complete and teacher
participation is voluntary and anonymous. The decision to participate will not affect current or
future relations with the school, school district, St. Cloud State University, or the researcher.
Teachers may choose not to participate in the study and/or if they decide to participate, they are
free to withdraw at any time without penalty. Data from the survey will be presented and
reported in aggregated form. Personal, school, and school district information will not be
identified in any manner. Minimal or no risks and discomforts to participants are anticipated and
there are no personal or professional risks in participating. To request a copy of the results of the
study, please contact the primary investigator.

If you grant your support for the study, a link to the electronic survey will be emailed to your
districts’ principals to distribute to the P-12 teachers. The survey will be open between
November 16 and December 11, 2020.

Please reply to this email to let me know if you would like to provide support for the study.
Thank you for your time and consideration.

Aspen Easterling
St. Cloud State University Doctoral Candidate
Bemidji State University Licensure Certification Officer

Primary investigator, Aspen Easterling, can be contacted at aleasterling@stcloudstate.edu

Faculty advisor, Dr. David Lund, can be contacted at dlund1@stcloudstate.edu
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Appendix C: Initial Principal Email

DATE

Dear Principal :

Your superintendent, , has granted support (attached) to distribute a survey to the
P-12 teachers in the School District.

The 10-question survey, Teacher Training and Perceptions Related to Digital Game-Based
Learning, is expected to take approximately 8 minutes to complete.

The decision to participate will not affect current or future relations with the school, school
district, St. Cloud State University, or the researcher. Teachers may choose not to participate in
the study and/or if they decide to participate, they are free to withdraw at any time without
penalty. Data from the survey will be presented and reported in aggregated form. Personal,
school, and school district information will not be identified in any manner. Minimal or no risks
and discomforts to participants are anticipated and there are no personal or professional risks in
participating. To request a copy of the results of the study, please contact the primary
investigator.

I will send you the survey link, to forward to P-12 teachers, on Monday, November 16,
2020.

If you have any questions about this research study please contact the primary investigator,
Aspen Easterling, and/or the faculty advisor, Dr. David Lund.

Thank you for your time.

Aspen Easterling
St. Cloud State University Doctoral Candidate
Bemidji State University Teacher Licensure Certification Officer

Primary investigator, Aspen Easterling, can be contacted at aleasterling@stcloudstate.edu

Faculty advisor, Dr. David Lund, can be contacted at dlund1@stcloudstate.edu



mailto:aleasterling@stcloudstate.edu
mailto:dlund1@stcloudstate.edu

130
Appendix D: Request to Distribute Survey Link Principal Email

DATE

Dear Principal :

Your superintendent, , has granted support (attached) to distribute a survey to the
P-12 teachers in the School District.

Below is a link to the survey: Teacher Training and Perceptions Related to Digital Game-Based
Learning. The 10-question survey is expected to take approximately 8 minutes to complete and
teacher participation is voluntary and anonymous.

The decision to participate will not affect current or future relations with the school, school
district, St. Cloud State University, or the researcher. Teachers may choose not to participate in
the study and/or if they decide to participate, they are free to withdraw at any time without
penalty. Data from the survey will be presented and reported in aggregated form. Personal,
school, and school district information will not be identified in any manner. Minimal or no risks
and discomforts to participants are anticipated and there are no personal or professional risks in
participating. To request a copy of the results of the study, please contact the primary
investigator.

Please share the following link with your P-12 teachers:

LINK

The survey will close on Friday, December 11, 2020, at 5:00 pm. Two reminder emails will be
sent, the first reminder will be sent on Tuesday, December 1, 2020, and the final reminder will
be sent on Wednesday, December 9, 2020.

If you have any questions about this research study please contact the primary investigator,
Aspen Easterling, and/or the faculty advisor, Dr. David Lund.

Thank you for your time.

Aspen Easterling
St. Cloud State University Doctoral Candidate
Bemidji State University Teacher Licensure Certification Officer

Primary investigator, Aspen Easterling, can be contacted at aleasterling@stcloudstate.edu

Faculty advisor, Dr. David Lund, can be contacted at dlund1@stcloudstate.edu
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Appendix E: Request to Distribute Survey Link Principal Email — Reminder One

Dear Principal :

Your superintendent, , has granted support (attached) to distribute a survey to the
P-12 teachers in the School District.

Below is a link to the survey: Teacher Training and Perceptions Related to Digital Game-Based
Learning. The 10-question survey is expected to take approximately 8 minutes to complete and
teacher participation is voluntary and anonymous.

The decision to participate will not affect current or future relations with the school, school
district, St. Cloud State University, or the researcher. Teachers may choose not to participate in
the study and/or if they decide to participate, they are free to withdraw at any time without
penalty. Data from the survey will be presented and reported in aggregated form. Personal,
school, and school district information will not be identified in any manner. Minimal or no risks
and discomforts to participants are anticipated and there are no personal or professional risks in
participating. To request a copy of the results of the study, please contact the primary
investigator.

Please share the following link with your P-12 teachers:

LINK

The survey will close on Friday, December 11, 2020, at 5:00 pm. This is the first of two
reminder emails, a final reminder email will be sent on Wednesday, December 9, 2020.

If you have any questions about this research study please contact the primary investigator,
Aspen Easterling, and/or the faculty advisor, Dr. David Lund.

Thank you for your time.

Aspen Easterling
St. Cloud State University Doctoral Candidate
Bemidji State University Teacher Licensure Certification Officer

Primary investigator, Aspen Easterling, can be contacted at aleasterling@stcloudstate.edu

Faculty advisor, Dr. David Lund, can be contacted at dlund1@stcloudstate.edu
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Appendix F: Request to Distribute Survey Link Principal Email — Final Reminder

DATE

Dear Principal :

Your superintendent, , has granted support (attached) to distribute a survey to the
P-12 teachers in the School District.

Below is a link to the survey: Teacher Training and Perceptions Related to Digital Game-Based
Learning. The 10-question survey is expected to take approximately 8 minutes to complete and
teacher participation is voluntary and anonymous.

The decision to participate will not affect current or future relations with the school, school
district, St. Cloud State University, or the researcher. Teachers may choose not to participate in
the study and/or if they decide to participate, they are free to withdraw at any time without
penalty. Data from the survey will be presented and reported in aggregated form. Personal,
school, and school district information will not be identified in any manner. Minimal or no risks
and discomforts to participants are anticipated and there are no personal or professional risks in
participating. To request a copy of the results of the study, please contact the primary
investigator.

Please share the following link with your P-12 teachers:

LINK

The survey will close this Friday, December 11, 2020, at 5:00 pm. This is the final reminder
email.

If you have any questions about this research study please contact the primary investigator,
Aspen Easterling, and/or the faculty advisor, Dr. David Lund.

Thank you for your time.

Aspen Easterling
St. Cloud State University Doctoral Candidate
Bemidji State University Teacher Licensure Certification Officer

Primary investigator, Aspen Easterling, can be contacted at aleasterling@stcloudstate.edu

Faculty advisor, Dr. David Lund, can be contacted at dlund1@stcloudstate.edu
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Appendix G: Survey Instrument

Dear Teacher,

You are invited to participate in a research study examining teacher training and perceptions
related to digital game-based learning in P-12 schools. The purpose of this research is to
determine current professional development practices related to digital game-based learning (see
definition below), as well as perceived benefits and barriers to digital game-based learning.

As a part of this study, you will be asked to complete a 10-question survey: Teacher Training
and Perceptions Related to Digital Game-Based Learning. The survey is expected to take
approximately 8 minutes to complete and will be anonymous.

Consent to Participate

The decision to participate will not affect current or future relations with the school, school
district, St. Cloud State University, or the researcher. You may choose not to participate in the
study and/or if you decide to participate, you are free to withdraw at any time without penalty.
Data from the survey will be presented and reported in aggregated form. Personal, school, and
school district information will not be identified in any manner. Minimal or no risks and
discomforts to participants are anticipated and there are no personal or professional risks in
participating.

If you have questions about this research study, you may contact the primary investigator, Aspen
Easterling at aleasterling@stcloudstate.edu and/or the faculty advisor, Dr. David Lund at
dlund1@stcloudstate.edu. To request a copy of the results of the study, please contact the
primary investigator.

By completing the following 10 questions, you are consenting to participate in the study.
Thank you for your time,

Aspen Easterling
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Teacher Training and Perceptions Related to Digital Game-Based Learning
Survey Instrument
Definition of Terms:

e Digital Games: electronic games played on consoles (e.g., PlayStation, Nintendo, Xbox),
desktop computers, laptop computers, portable devices (e.g., iPads, Chromebooks,
smartphones), or using immersive learning technologies such as augmented reality or
virtual reality (e.g., Google Cardboard, Oculus, HTC VIVE, Merge Cube, Microsoft
HoloLens)

e Digital Game-Based Learning: use of digital games to combine elements of play with
educational content to facilitate learning

1. What grade range best reflects your current teaching grade level(s)? Select all that
apply.
e Preschool (Ages 3-4)
e Early Childhood (Birth — Grade 3)
e Elementary (K-5)
e Middle School (5-8)
e Combined Middle School and High School (7-12)
e High School (9-12)
e K-12o0rP-12
e ALC or Other Mixed Ages
e Other (please specify)

2. What is your area of specialization? Select all that apply.
e Agricultural Education
e Business Education

e Career and Technical Education (CTE)
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e Communication Arts and Literature

e Computer, Keyboarding, and Related Technology

e Developmental and Adaptive Physical Education (DAPE)

e Early Childhood Education

e Elementary Education

e English as a Second Language (ESL)

e Family and Consumer Sciences (FACS)

o Gifted and Talented

e Health Education

e Industrial Technology

e Library Media Specialist

e Mathematics

e Music Education (e.g., Classroom, Instrumental, VVocal)

e Physical Education

e Preschool

e Reading

e Science Education (e.g., Chemistry, Earth & Space, General Science, Life
Science, Physics)

e Social Studies

e Speech/Theater

e Special Education (ABS, ASD, EBD, ECSE, LD)

e Visual Arts

e World Language and Cultures (e.g., Chinese, French, German, Spanish)

e Other (please specify)

3. How long have you been teaching? Select the appropriate answer.
a. 0—4years

b. 5 or more years
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4. | have experience using the following devices to deliver educational content or to
facilitate learning. Select all that apply.
a. Desktop or Laptop Computer
b. Document Camera (e.g., EImo)
c. Gaming Console (e.g., PlayStation, Nintendo, Xbox)
d. Interactive Whiteboard (e.g., SMART Board, Promethean)
e. Overhead Projector
f. Smartphone (e.g., Android, iOS, Windows)
g. Tablet (e.g., iPad, Chromebook, Microsoft Surface Go)
h. Virtual Reality or Augmented Reality (e.g., Google Cardboard, Oculus, HTC
VIVE, Merge Cube, Microsoft HoloLens)
i. None of the above
j.  Other (please specify)
Strongly Strongly
Num. | Question/Statement Disagree | Disagree | Neutral | Agree | Agree
5. | Please rate the following statements.
I have experience using a digital game to
deliver educational content or facilitate
learning
| strive to incorporate new digital
technologies into my teaching practice
I am interested in using digital games to
deliver educational content or facilitate
learning
Strongly Strongly
Num. | Question/Statement Disagree | Disagree | Neutral | Agree | Agree
5 To what extent do you agree with the

following statements?

Digital games can be useful tools to deliver
educational content or facilitate learning

Digital games provide ongoing challenges
for students
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Digital games promote the use of problem-
solving skills

Digital games provide hands-on learning
opportunities for students

Digital games provide dynamic learning
opportunities

Digital games promote experimental learning

Digital games provide instantaneous
feedback to learners

Digital games provide ongoing feedback to
learners

Digital games can promote personalized
learning

Digital games can promote learning in
STEM (Science, Technology, Engineering,
Mathematics) fields

Digital games provide me with a strong
platform to engage my students

Digital games can be used to promote
learning objectives to meet Minnesota
standards

Digital games can be used to promote
learning objectives to meet Common Core
standards

Digital games can be used as supplemental
learning activities

Digital games promote collaborative learning

Digital games can be used as a reward for
students

Digital games provide opportunities for
students to make connections and to apply
what they are learning

Digital games provide safe environments in
which students are able to fail without fear of
consequences

Digital games provide opportunities to learn
from mistakes

Digital games promote inquiry
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Digital games promote creativity

Students are motivated by digital games

Students are more accustomed to learning
with digital technologies

Students are more accustomed to learning
with other technologies (outside of digital
games)

Using digital games helps me relate to my
students

Strongly Strongly
Num. | Question/Statement Disagree | Disagree | Neutral | Agree | Agree
To what extent do the following factors
; deter you from using digital games to

deliver educational content or facilitate
learning in your classroom?

Cost of purchasing games and/or licenses

Cost of equipment (e.g., game consoles,
computers, tablets, etc.)

Fellow teachers' negative perceptions of
using digital games as educational tools

Parents' negative perceptions of using digital
games as educational tools

Administrators' negative perceptions of
using digital games as educational tools

Lack of administrative support to use digital
games for teaching

Digital games cause classroom management
Issues

Technology distracts students from meeting
learning goals

Inadequate technology support to run digital
games in the classroom

Playing digital games has a negative
influence on students

Violence in video games is a deterrent

Short class periods hinder the use of digital
games
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Digital game-based learning cannot meet
desired learning outcomes

Lack of teacher training on the use of digital
games during teacher preparation program

Lack of professional development on the use
of digital games

Lack of alignment with curriculum or state
standards

Lack of training to make informed choices
regarding selection of digital games

Digital games require additional lesson
planning time

Other (please specify)

Strongly Strongly
Num. | Question/Statement Disagree | Disagree | Neutral | Agree | Agree
To what extent have you received training
8. | or professional development related to the

use of digital game-based learning?

Digital game-based learning was discussed
during my preservice teacher preparation
program

Digital game-based learning was covered in-
depth during my preservice teacher
preparation program

Digital game-based learning has been
covered during professional development
sessions provided by the school district

A mentor or peer teacher encouraged me to
use digital games

A district technology support person
encouraged me to use digital games

I sought out training or experimented with
the use of digital games on my own

Other (please specify)
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Num.

Question/Statement

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

To what extent would the following
training options encourage you to use
digital games to deliver educational
content or facilitate learning in your
classroom?

Professional development provided by the
school district

Online training options

Summer training options

Weekend training options

Coursework provided by a college or
university

A mentor or peer teacher to provide ongoing
support

Technology support personnel to provide
ongoing support

I have no plans to use digital games in my
classroom

Other (please specify)

Num.

Question/Statement

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

10.

To what extent would the following
support options encourage you to use
digital games to deliver educational
content or facilitate learning in your
classroom?

Additional funding to purchase equipment

Additional funding to purchase games and/or
licenses

Administrator support

Improved perceptions of fellow teachers

Improved perceptions of administrators

Improved perceptions of parents

Time to explore and plan for digital game
implementation
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Pre-made lesson plans aligned to specific
content area and grade level

Other (please specify)




142

Appendix H: Permission to Repurpose Existing Survey Instrument

Re: Your Dissertation

Wu, Min Lun <wum@ohio.edu>

Mon §/17/2020 855 AM

To: Eagterling, Aspen L <apert axmtarding @rnguacs

Hl Aspen,

Thank you fer reaching out and | am glad te have another llke-minded scholar In you who alse appeal to
research on digital gjame-based leaming.

Yes you may repurpese my dissertation materlals fer your research. | lock forwand to hearing about your
research findings. Best of luck and endeavor to your pursult of doctoral degree.,

Min Lun Wu (Alan), PhD

Assistant Professor of Instruction
Innovative Learning Deslzn & Technology
Department of Educational Studles

The Patton College of Education

302K McCracken Hall

Athens, OH 45701-2979

Office: 740-587-3369

wum® ohlo.edu

www. facebook.com/PattonCEHS
twlitter.com/PattonCEHS

o= OHIO

UNIVERSITY

Froem: Easterling, Aspen L <aspen.easterling@mnsu.eduw>
Sent: Sunday, August 16, 2020 6:42 PM

To: Wy, Min Lun <wum@chio.ecdu>

Subject: Your Dissertation

Hello Dr. Wu,

I'm reaching out to you reganding your dissertation: Teachers' experience, attitudes, self-efficacy and percelved
barrers to the use of digltal game-based leaming.

My name Is Aspen Easterling and I'm a doctoral candidate at St. Cloud State University In Minneseta, | found
your dissertation while working on my Itterature revlew and It allgns very closely with my research. | would like
to survey In-service teachers regarding thelr experience, attitudes, self-efficacy, and percelved barrlers to using
diglttal zames for learning.

I'm heping you will grant me permission to replicate parts of your study. | would, of course, be happy te share
my results with youw.

Thank you se much for your consideration and for the Immense work you put Into creating this Instrument In
the first place.

Aspen Easterling
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Appendix J: Reliability Results

Question 6 (7_1 through 7_25) Reliability

Case Processing Summary
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N %
Cases Valid 325 94.2
Excluded?® 20 5.8
Total 345 100.0
a. Listwise deletion based on all variables in the procedure.
Reliability Statistics
Cronbach's Alpha N of Items
941 25
Question 7 (8_1 through 8 16) Reliability
Case Processing Summary
N %
Cases Valid 321 93.0
Excluded? 24 7.0
Total 345 100.0
a. Listwise deletion based on all variables in the procedure.
Reliability Statistics
Cronbach's Alpha N of Items
.840 18




Question 8 (9_1 through 9_7) Reliability

Case Processing Summary
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N %
Cases Valid 36 104
Excluded? 309 89.6
Total 345 100.0
a. Listwise deletion based on all variables in the procedure.
Reliability Statistics
Cronbach's Alpha N of Items
.890 7
Question 9 (10_1 through 10_9) Reliability
Case Processing Summary
N %
Cases Valid 32 9.3
Excluded? 313 90.7
Total 345 100.0
a. Listwise deletion based on all variables in the procedure.
Reliability Statistics
Cronbach's Alpha N of Items
.960 9




Question 10 (11_1 through 11_8) Reliability

Case Processing Summary
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N %
Cases Valid 331 95.9
Excluded?® 14 4.1
Total 345 100.0
a. Listwise deletion based on all variables in the procedure.
Reliability Statistics
Cronbach's Alpha N of Items
145 8
Combined Overall Reliability Questions 6-10 (7_1 through 11_8)
Case Processing Summary
N %
Cases Valid 21 6.1
Excluded? 324 93.9
Total 345 100.0

a. Listwise deletion based on all variables in the procedure.
Reliability Statistics

Cronbach's Alpha

N of Items

915

67




Appendix K: Validity Results
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Convergent Validity Overall (Combined Score Q6, Q7, Q8, Q9, and Q10 and Q6_1, Q6_2, Q6_3)

Significant inter-item correlations between the items/survey questions indicate that the questions
demonstrate convergent validity.

Correlations

Question6  Question7  Question8  Question9  Question10

Question6

Question7

Question8

Question9

Question10

Q6_1

Q6_2

Pearson Correlation
Sig. (2-tailed)

N

Pearson Correlation
Sig. (2-tailed)

N

Pearson Correlation
Sig. (2-tailed)

N

Pearson Correlation
Sig. (2-tailed)

N

Pearson Correlation
Sig. (2-tailed)

N

Pearson Correlation
Sig. (2-tailed)

N

Pearson Correlation

1

343
-.122"
024
341
161"
.003
339
501"
.000
341
.334™
.000
340
.260™
.000
343

4027

-.122"
.024
341

1

341
-.096
077
338
.269™
.000
340
1227
.024
339
-.158™
.003
341

.005

161"

.003

339

-.096

077

338

1

339

162"

.003
339
120"
027

338

353"

.000

339

1417

501"

.000

341

.269™

.000

340

162"

.003

339

1

341

484"

.000

340

2117

.000

341

294

334™

.000
340
1227
.024
339
120"
027

338

484

.000

340

1

340

.160™

.003

340

251™
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Sig. (2-tailed) .000 932 .009 .000 .000
N 342 340 338 340 339
Q6 3 Pearson Correlation 621" -.025 .169™ 546" 408™
Sig. (2-tailed) .000 .643 .002 .000 .000
N 343 341 339 341 340
Correlations
Q6_1 Q6_2 Q6_3
Question6 Pearson Correlation .260™ 402" 621"
Sig. (2-tailed) .000 .000 .000
N 343 342 343
Question7 Pearson Correlation -.158™ .005 -.025
Sig. (2-tailed) .003 932 643
N 341 340 341
Question8 Pearson Correlation .353™ 1417 .169™
Sig. (2-tailed) .000 .009 002
N 339 338 339
Question9 Pearson Correlation 2117 294 546"
Sig. (2-tailed) .000 .000 .000
N 341 340 341
Question10 Pearson Correlation .160™ 251" 408™
Sig. (2-tailed) 003 .000 .000
N 340 339 340
Pearson Correlation 1 245™ 397"

Q6 1



Sig. (2-tailed)
N

Q6 2 Pearson Correlation
Sig. (2-tailed)
N

Q6 3 Pearson Correlation
Sig. (2-tailed)

N

345

.245™

.000

344

397

.000

345

.000

344

344

496™

.000

344

.000

345

496™

.000

344

345
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*, Correlation is significant at the 0.05 level (2-tailed).

**_Correlation is significant at the 0.01 level (2-tailed).
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