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ABSTRACT	  

The relationship between video games and learning is a topic of interest for 

academic fields that range from communication, learning sciences, and cognitive 

psychology to mathematics and engineering.  In K through 12 (as well as university-

level) learning environments, many instructors are experimenting with video games and 

games-based technologies to achieve learning outcomes.  Scholars hold that video games 

provide learning opportunities through problem solving, persistence, and innovation in 

the virtual environment (Gee, 2007; Shaffer, 2006; Squire, 2005).  However, in order to 

introduce video games into the physical learning environment, researchers must consider 

the aspects of the medium that motivate players, the psychological processing of the 

media themselves (i.e., video games), and the facets of the learning outcomes they 

generate.  Researchers must also address the convergence of the traditionally instructor-

centered classroom with the user-centered nature of video game play.  Given these 

considerations, the results of this dissertation offer three conclusions about integrating 

video game play into seventh and eighth grade learning environments.  First, intrinsic 

motivation, which was measured as enjoyment of playing the video game, remained at 

high levels, as long as students are competent in game controls and were relatively free to 

do what they wanted within the general guidelines in the video game environment. 

Second, the role of social presence contributed to immersion in the video game 

environment and played a role in the continued motivation to play.  Third, although there 

was no impact on rote measures of learning, such as memorizing vocabulary definitions, 

the Minecraft video game environment affected students’ ability to problem solve, as was 

evidenced by pre- and post-tests of rote and conceptual learning.    	  
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This dissertation offers two narratives that provide understanding of the potential 

integration of video games in the K-12 classroom.  The first narrative describes the 

results of the mixed method experiment detailed above, which provides data-driven 

responses to the inquiry about the success of video games in the physical learning 

environment.   The second narrative provides observation and analysis of the context of 

the study site and the pedagogical traditions of the contemporary public education system 

that paradoxically embrace and reject the integration of tools like Minecraft in K-12 

schools.   These findings offer educators a justification and approach for integrating video 

games into their classroom practices.   
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CHAPTER 1—INTRODUCTION 

The idea that video games may provide an successful atmosphere for teaching and 

learning is exciting. Video games can be a highly motivating source of enjoyment, whereas 

classroom instruction in is often not characterized as enjoyable or motivating.  Nevertheless, the 

practice of integrating video games into K-12 classroom practices remains problematic, but as 

gaming technology evolves, so too does our understanding of how to integrate it. For as long as 

video games have existed (arguably over 40 years), scholars have thought about ways to harness 

the motivation and interest in video games for learning purposes.  In their essay on motivation, 

Malone and Lepper (1981) used early video games as a basis for discussing intrinsic motivation 

and computer-based learning. Despite being relatively early in the history of video games, their 

discussion shows that video games have long been recognized as a tool that could spark users’ 

motivation.  	  

Moving forward thirty-four years, the discussion about how to motivate productivity 

through game play has proliferated.  From serious games (Susi, Johannesson & Blacklund, 2007) 

and schools focused on game-based learning (“Quest to Learn,” 2014) to full-scale academic and 

industry conferences, such as the Games Learning Society Conference (Games Learning Society, 

2013), the Game Developers Conference Educational Summit (Games Developers Conference, 

n.d.), and the controversially-termed gamification or game-ified systems (Huotari & Hamari, 

2012), efforts have been made to tap into the enjoyment and productivity that video games 

provide.  	  

This dissertation project assesses the relationship between video games, motivation, 

telepresence (hereafter, presence), and learning. It also addresses two key assumptions about 

making video game play an educational experience.  First, it questions the assumption that the 
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motivation to play video games for learning purposes will sustain over a twelve-week period, 

which is often how long players are required to engage in a task.  In their paper on gamification 

in the workplace, Mollick and Rothbard (2014) highlighted the idea of “the paradox of 

mandatory fun,” which presents a scenario in which trying to use gaming for motivational 

purposes (p. 2).  Instead of a classroom environment, Mollick and Rothbard (2014) examined the 

use of game-based systems in the workplace.  The authors demonstrated that when individuals 

do not fully consent to engage in the gaming experience, the experience is not fun or playful.  

Many scholars have criticized gamification for truncating the gaming experience down to 

behavioral modifiers. Whatever way a video game is being used for productivity (i.e., learning), 

there is a danger that the enjoyable and playful aspects of gameplay are diminished when they 

are co-opted for these purposes, thus reducing the motivation to engage in game play for a 

specific goal. 	  

Much like Mollick and Rothbard (2014), this dissertation questions the longevity of good 

fun when it is taken to work. As Huzinga (1950) pointed out, play is not work; thus it is 

voluntary, amoral, and without profit or gain.  More importantly, play is invoked at one’s leisure.  

Using video games for learning purposes violates Huzinga’s definition. So how can educational 

practitioners capitalize on video game play if they violate its key components? Drawing on the 

literature on intrinsic motivation (Deci & Ryan, 1980; 2000), this dissertation investigated the 

stability of intrinsic motivation (measured as enjoyment) when a play-scenario (i.e., video game 

play) is used within a classroom setting.	  

 The second assumption addressed in this dissertation is entrenched in the discourse about 

technology in education: Why should video games like Minecraft revolutionize the classroom 

when other technologies much like it have failed to do so?  The proliferation of games and the 
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ease of access to technology have given greater momentum to the discussion about games in 

education and the changing classroom (Gee, 2013; Mindshift, 2014; Salen, 2008).  However, 

many of these technologies have long existed in various forms, and yet a majority of classrooms 

and education systems have failed to include computing beyond elective courses that teach 

computing.  Most of the students who participated in this dissertation research have access to 

digital technologies on a regular basis, but their relationship with technology grinds to a halt 

when they’re inside the school walls.  Why don’t digital technologies (e.g., tablets and laptops) 

have a clear presence inside of the classroom, when their presence outside of the classroom is 

undeniable?  	  

Twenty-five years ago, Papert (1990) wrote about the experience of integrating computer 

programing language (i.e., LOGO) into school curriculum in his book, The Children’s Machine.  

He focused on the institutional culture that failed to embrace the culture of digital technologies 

rather than focusing on the effectiveness of any one particular tool.  In his words, “My 

overarching message to anyone who wishes to influence, or simply understand, the development 

of educational computing is that it is not about one damn product after another…[i]ts essence is 

the growth of a culture, and it can be influenced constructively only through understanding and 

fostering trends in this culture” (Papert, 1990, p. 161).  Here, Papert pointed to the culture of 

most computing technologies, which value participation, collective knowledge building, and de-

centered instruction.  These values are at odds with the traditional diffusion of information in 

education systems. 	  

For the last century, and still today, K-12 organizations largely practice a top-down, 

instructor-centered environment, which, one could argue, integrates with standardized test 

taking, but clashes with the cultures of video games. Although video games like Minecraft may 
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encourage intrinsic motivation, presence-based experiences, and learning, the institution that was 

used for this dissertation study does not have the capacity to support the game-based learning 

experience that was designed for the participants. This project offers a glimpse into a 

contemporary classroom and observations about the frustrations and rewards that result when 

integrating the contemporary practice of playing video games with the traditional culture of the 

K-12 classroom.  	  

Problem Statement and Proposed Solution	  

 This project addresses four gaps in the contemporary research on motivation and learning 

research.  First, the project explores the nature of learning within the context of commercial 

video game play that is used for specific purposes, such as education.  This study addresses the 

claim that commercial video game play is associated with positive learning outcomes (Gee, 

2007; McGonigal, 2008; Shaffer, 2006), because it directly measured learning outcomes as a 

result of game play and drew conclusions about the relationship between learning and 

motivation.  To date, much of the scholarship regarding the benefits of commercial video game 

play remains speculative, although there is a small, but growing, body of evidence to support 

these ideas.  A handful of studies point to video games' role in fostering content knowledge and 

skill acquisition (Gee, 2007; Gee & Hayes, 2011; Ito, 2008). Still, scholars have yet to elucidate 

the specific types of learning that popular construction-based games promote. This project 

clarifies the definition of learning in the debate about the benefits of commercial video game 

play.  	  

Contributing to communication theory, this dissertation is concerned with the epistemic 

structures of knowledge and learning that develop from commercial video game play. 

Researchers know little about what those structures look like, yet many of them claim that the 
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knowledge produced by commercial video game play will serve young people in the 21st century 

global economy better than knowledge gained from traditional classroom learning (Bogost, 

2008, Gee, 2007; Gee & Hayes, 2009, 2011; Squire, 2005; Shaffer, 2007).  Although these 

scholars' claims are taken quite seriously by some of practitioners ("About us,” n.d., para. 1), 

data has yet to support such claims.  This project defines the type of learning that is produced as 

a result of commercial video game play and addresses these claims.	  

 This project unites two disparate but related areas of scholarship in order to advance a 

new research direction about the motivational energy that video game players dedicate to their 

game play.   The project used Self-Determination Theory (SDT), a psychological theory of 

motivation, to understand the motivation to engage in an activity for learning purposes.  In the 

literature on SDT, intrinsic motivation, or the motivation to engage in a task because it is 

inherently interesting, was associated with conceptual learning (Deci & Ryan, 1985, 2000) and 

has been shown as driving factor in extended video game play (Przybylsky, Ryan & Rigby, 

2010).	  

The project fills a gap in the literature concerning the relationship between motivation, 

presence, and learning.  Przybylsky, Rigby, and Ryan (2010) showed that intrinsic motivation 

predicted presence experiences, but their research focused on game play for enjoyment purposes.  

Although there are some studies that investigate the roles of presence, motivation, and learning 

with computers (Bracken, 2004) and how presence-based technologies are best implemented into 

instructional practices (Selverian, 2005), little is understood about how presence-based 

experiences in popular construction-based video might impact individuals' motivation for 

learning.  The project addresses this gap by providing insight into the specific aspects of 

presence-based experiences that encouraged learning.   	  
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 Finally, this project fills the gap in research about popular construction-based video 

games in the physical learning environment (i.e., the classroom).  Although there have been 

many studies that look at popular construction-based video games in educational spaces, such as 

in afterschool programs (Gee & Hayes, 2009, 2011; Ito, 2008) or in individuals personal spaces 

(Gee, 2007), few studies have examined the nuances of bringing a popular construction-based 

game like Minecraft (into the traditional classroom). A unique part of this project was 

interviewing participants about their conceptions of playing a popular construction-based video 

game in a space traditionally associated with more traditional learning activities, such as pencil-

and–paper practice tests.  There is little insight in the research concerning video games and 

learning that investigates how video games, which are usually an activity associated with leisure, 

are brought into an environment associated with work. Thus, this dissertation is designed to 

address this gap in the literature.  	  

Organization of the Dissertation	  

The second chapter of the dissertation reviews the relevant literature concerning video 

games and learning.  Then the video game, Minecraft is introduced, including the goals of the 

game and its popularity in general.  Next, the literature on motivation is reviewed, specifically 

focusing on SDT,  and the ways in which the theory operates within the context of Minecraft. 

Next, theories of learning are introduced, with a focus on cognitive constructivism in order to 

justify this project’s claim that cognitive constructivism is compatible with the theory of human 

motivation (i.e., Self Determination theory; SDT), because both are organismic theories.   

Cognitive constructivist theories, such as Piaget’s (Piaget & Inhelder, 1969) and SDT (Deci & 

Ryan, 1985; 2000), assume that human beings seek learning scenarios because they are 
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motivated to seek opportunities to expand their self-concept.  The fourth section of the chapter 

discusses presence and the role of presence in video game that contributes to learning.  	  

Chapter three summarizes the arguments laid out in chapter two to generate the research 

questions and hypotheses tested in this study.  The hypotheses test the associations between 

measures of intrinsic motivation, presence, and learning.  The research questions inquire about 

the operation of SDT in the video game world, given that the game is being used for learning 

purposes.	  

Chapter four describes the method used to specifically test the research questions and 

hypotheses.  In a case study conducted at a K-8 school in a large Northeastern city, intrinsic 

motivation, presence, and learning were measured across 12 weeks with 7th and 8th graders using 

quasi-experimental and survey methods. Student participants were interviewed at the end of the 

project to discuss their experiences with the video game play and learning and discuss the 

practical and theoretical implications of this research. 	  

Chapters five and six describe the results of the study, addressing the relationships 

between motivation, presence, and learning, as well as the interaction between the classroom 

culture and video game play. These chapters also provide implications and recommendations for 

future implementation of this technology.  	  

Video Games and Learning: Interest Across the Disciplines	  

Over the last decade, the affinity between video games and learning is an energized 

subject across educational and industry settings.  Academics posit that video games provide 

endless opportunities for players to learn via innovation, persistence, and problem solving (Gee, 

2007, Malone & Lepper, 1987; Shaffer, 2006, Squire, 2005). Connolly (2011) noted that the 
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advantages of video game play include “increased motivation and engagement, an enhanced 

learning experience, and improved student achievement and retention” (p. vii). 	  

James Paul Gee is one of the many scholars to recognize the benefits of video game-

based learning and its potential for deep and meaningful learning practices. Gee was certainly 

not the first to advocate for video games as a form of learning (McGonigal, 2008; Prensky, 2006; 

Salen, 2008; Shaffer, 2006; Squire, 2005), but his interpretation of the challenges and 

opportunities inherent in video games has drawn attention to “good video games” (Gee, 2007, p. 

12). To summarize his complex discussion, good video games are games in which game design 

is dedicated to enjoyment and challenge rather than educational goals. The games Gee spoke of 

are some of the more commercially popular titles (e.g., Halo and Legend of Zelda).	  

Scholars at the forefront of this movement claim that game-based learning activities are 

“most powerful when they are personally meaningful, experimental, social, and epistemological 

all at the same time” (Shaffer, Squire, Halverson, & Gee, 2004, p. 105). Although Gee is often 

credited for his role in video games and learning scholarship (Alexander, Eaton, & Egan, 2010; 

Epper, Derryberry, & Jackson, 2012; Mishra & Foster, 2007), other technological and economic 

factors have contributed to the growing interest in the potential of video games.  The explosion 

of casual gaming on smart phones and tablets has led to the prevalence of digital games in 

everyday life (Juul, 2010).  Whether through mobile applications (e.g., CandyCrush), “gamified” 

systems (e.g., Nike+), or social network site games (e.g., Farmville or Mafia Wars on 

Facebook®), many more people spend their time in the game space.  A recent report by the 

Entertainment Software Association (ESA) reported that 58% of Americans play a video game at 

least one hour or more a week, whether on a personal computer, console, or mobile device (ESA, 



	   	   9 

	  

2013, p. 2), and consumers spent an estimated twenty billion dollars on video games in 2012 

alone (p. 12).  	  

Video game culture has become embedded in the culture of most young people in the 

United States (ESA, 2013).  Youth under eighteen engage heavily in these types of game spaces, 

thus the popularity of games among this population presents many clues about their preferred 

modes of participation, interaction, and collaboration.   The Pew Internet and American Life 

project report summarized the common practice of video gaming in the lives of young people 

stating, “Video gaming is so widespread among American teenagers that to paint a portrait of a 

typical teen gamer is to hold a mirror to the population of teens as whole. Nearly every teen 

plays games in some way, regardless of gender, age, or socioeconomic status” (Lenhart, Kahne, 

Middaugh, Macgill, Evans & Vitak, 2008, p. 7). 	  

Video games like Minecraft encourage collaboration and knowledge sharing in a virtual 

environment, where individuals take on complex tasks for the joy of competition and fun. The 

fact that young people engage in this activity for fun suggests that the collaborative synergy 

might inform the design of 21st century learning environments.  At this point, the knowledge that 

young people gain in these gaming environments is mostly informal; they gain it by asking 

friends and searching user-generated content for instruction rather than through a formal 

instructional experience, or using trial and error (Beck & Wade, 2004).  These informal learning 

networks are of particular interest to many professionals: K-12 education reform advocates, 

economists, video game developers, and researchers, because the technology of video games 

provides clues to the types of literacy that will be valuable for professional collaboration in the 

future (Beck & Wade, 2004). Thus, video game play is fertile cite for academic study, in order to 

validate the claims made by these scholars. 	  
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As Old As the Games Themselves	  

Despite the recent surge, the academic interest in the potential learning benefits of video 

games is almost as old as video games themselves--close to 40 years old (for a more 

comprehensive review, see Ito, 2008; Randel, Morris, Wetzel, & Whitehill, 1992). Yet only 

recently have scholars acknowledged that non-educational games involve a different set of 

learning practices and epistemological outcomes. Ito’s (2008) thorough analysis of children’s 

software demonstrated that traditional instruction-centered views about learning and curriculum 

can dampen the benefits of video games, and these views take the motivation completely out of 

the equation.  	  

When game designers try to embed games into traditional curriculum, the motivational, 

collaborative, and engaging elements of the game are mostly lost on its audience.  Ito explained 

that many video games created for educational purposes are, “[F]ocused on curricular content, 

rather than innovative game play” (2008, p. 93).  Educational games emphasize external rewards 

and reinforcement for very school-like tasks (Ito, 2008, p. 94).  When educational content is 

forced into the video game medium, young people are quick to recognize the ruse and find the 

experience mostly distasteful and detrimental to their motivation (Bruckman, 1999; Ito, 2008). 	  

Commercially oriented video games, or games that were designed for market appeal 

rather than instructional appeal, don’t overlay traditional instructional practices onto gaming 

landscapes.  They present players with learning scenarios that differ from the structural elements 

of the typical K-12 learning environment (Squire, 2005). These types of video games, rather than 

educational ones, can be intrinsically motivating or inherently enjoyable (Rigby & Ryan, 2011).  

Although that intrinsic motivation may be enticing for motivating students to learn (Grolnick & 

Ryan, 1989), the practices of commercial gaming are different than the practices of a traditional 
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instructor-centered classroom.  This dissertation tracks intrinsic motivation to play commercially 

oriented video games within the context of the traditional classroom.  It examines the collision of 

these two practices in order to understand their mutual benefit.	  

The next section will describe Minecraft and its goals and objectives as well the 

community of players that has grown around the game in a few short years.  The rationale for 

studying Minecraft in the classroom will be discussed.	  

Minecraft: A Game World, Not Just a Game	  

Minecraft's lure and charm are difficult to assess when viewing the game’s aesthetic 

style. The game was initially designed as a pure sandbox-style game, meaning there is no linear 

narrative structure that guides players.  Like other sandbox-style games, such as The Sims, the 

game’s success thrives on interactions with the virtual environment, either alone or on servers 

with multiple players.  However, unlike The Sims, Minecraft's environment is graphically simple 

and encourages more interaction with naturalistic or almost agrarian activities (e.g., mining coal, 

crafting shelters, or harvesting wheat) than the activities that are associated with contemporary 

life in The Sims (e.g., purchasing prebuilt homes, or working at an advertising agency). 	  

Markus “Notch” Perrson, the initial game designer, created Minecraft to be intentionally 

simple and open so that users could interact with virtual environments (Levin, 2013). The entire 

game environment (e.g., trees, rivers, chickens, and zombies) is composed of 1m3 blocks that 

look like Lego™ bricks.  The most basic goal is to break and place these blocks to create 

structures, such as houses or shelters. There are two options for game play in Minecraft: survival 

mode or creative mode.  In survival mode, players must craft tools by collecting materials (e.g., 

cobblestone, oak wood) to harvest food (e.g., wheat for bread) and build structures (e.g., houses 

or huts) to survive menacing threats (e.g., zombies that eat players or skeletons that kill players 
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with arrows).  Survival mode is a more goal-oriented mode than creative mode. In survival 

mode, players attempt to harvest as many resources and thrive as fruitfully as possible given 

finite resources (i.e., going beyond merely surviving starvation and death, such as mining 

diamonds or creating fire).  A player is successful in survival mode if he or she can not only 

survive threats but also thrive despite those threats. A more successful player will be distant from 

the threat of death (e.g., by creating an underground city, free from the threat of zombies or 

being able to harvest a vast amount of food and materials). In contrast, the creative mode offers 

the player an unlimited amount of resources with no threat of death or starvation. The goal in 

creative mode is to explore the environment and to construct any landscape, structure, or scene 

that the player or players desire. Although creative mode is safer, players demonstrate more 

creativity and skill in the way they choose to survive in the survival mode.  	  

Though there are many other games that involve the elements of survival, creation, and 

multiplayer collaboration, Minecraft’s game developer, Mojang, has intentionally legitimized 

and relied upon the contributions of its player community in ways unlike many other game 

developers. The game’s popularity has been based partly on the fact that the player community 

has created a vast and well-documented community of practice that includes tutorials, 

modifications, communal servers for multiplayer engagement, and creations that have 

incorporated Minecraft-based recreation of popular culture.  For example, players have created a 

replica, to scale, of the Starship Enterprise from Star Trek and the Hogwarts School from Harry 

Potter.  There is even a modification to the game to make the landscape into the space from the 

popular literature series the Hunger Games, where players can act as the characters. Lastowka 

(2012) aptly pointed out that this amateur production is typical in digital gaming (and germane 

to Web 2.0 practices), but Minecraft’s commercial success is based on the creative production of 
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amateur players.  In Lastowka’s words, “To play Minecraft is to use the game as a creative tool. 

Minecraft requires players to be creative, even if that creativity is limited to designing a crude 

shelter or tunneling the layout of a mine” (2012, p. 10). Others have held that Minecraft presents 

a dynamic space for learning via social constructivism, where collaborators demonstrate specific 

skills, but also gives players the ability to “learn how to learn” (Banks & Potts, 2010, p. 6). 	  

Minecraft was chosen for use in this project because of the game’s ability to provide a 

flexible and open environment for learning core educational concepts (i.e., ratio and proportion 

in mathematics).  Most importantly, the game draws on a constructivist tradition of learning, 

where learners are encouraged to experiment with the environment. This aspect of the game is 

not the first of its kind—it draws on many predecessors and developmental traditions. Of the 

types of games she observes in her ethnographic work, Ito (2008) forecasted that construction 

games, ones that support the more constructivist style of learning and cognitive development, 

will most closely align with the economic and cultural needs of future learners and have the 

potential to transform the traditional modes of K-12 learning.  In her words, “If I were to place 

my bet on a genre of gaming that has the potential to transform the systemic conditions of 

childhood learning, I would pick the construction genre. With the spread of the Internet and low-

cost digital authoring tools, kids have a broader social and technological palette through which to 

engage in self-authoring and digital media production” (Ito, 2008, p. 115). Here, Ito has 

identified the construction games as a space for experimentation for the types of meaningful 

practices players need both in the classroom and the world. Like Ito, this dissertation worked 

from the idea that construction games give players the space to tinker with these concepts. Ito’s 

mentioning of the “systemic conditions of childhood learning” recognizes the heavy instruction-

based practices that dominate childhood learning environments.	  
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The next chapter explains Self Determination Theory and its relationship to intrinsic 

motivation in the context of video game play.  	  
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CHAPTER 2— LITERATURE REVIEW 

Self-Determination Theory and Intrinsic Motivation 

The purpose of this section is to argue that video game play represents an activity that is 

driven by intrinsic motivation. Intrinsic motivation is the natural tendency for human beings to 

explore activities that are (sometimes) novel and of interest to them.  However, a large majority 

of the activities that comprise human existence are not characterized by intrinsic 

motivation.  Aside from activities that fulfill physiological needs (e.g., for hunger or for sleep), a 

vast majority of human activities are externally oriented. 

Thus, the section will provide support for its inclusion in this project. Intrinsic motivation 

is defined as the energy to perform tasks because they are interesting or enjoyable, not because 

they are driven by external incentives (Deci & Ryan, 1985). Many scholars have studied 

motivation in video games (Malone & Lepper, 1983; Sherry, 2006), and some have focused 

specifically on the application of SDT and games (Przybyski, Rigby & Ryan, 2010; Rigby & 

Ryan, 2011).  This project was unique because it used SDT to understand video game play 

within the context of the K-12 classroom.  

Self-Determination theory (SDT) is an organismic theory, meaning it assumes that 

humans are motivated to engage in activities that stimulate their growth as organisms. Other 

theories of motivation state that human motivation drives anxiety reduction (like one might eat to 

reduce the hunger drive), dissonance reduction, or gratification.   SDT compliments the theories 

of human development and learning that were also used as a framework for this project, 

especially Piaget's theories of cognitive constructivism.  Piaget's theories (1969) were grounded 

in the notion that humans are naturally inclined to learn and develop.  The same inclination that 
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drives intrinsically motivated activity also drives the natural curiosity to learn and develop. The 

creators of SDT, Edward Deci and Richard Ryan, explained, "Much as Piaget suggested that it is 

inherent in the assimilation schema to function, we suggest that it is inherent in people’s nature 

to act in the direction of increased psychological differentiation and integration in terms of their 

capacities, their valuing processes, and their social connectedness" (2000, p. 230).  In this 

statement, Deci and Ryan claimed that, just as Piaget stated that learning was crucial to cognitive 

development, intrinsically motivated activities are crucial to psychological wellbeing. Thus, the 

two theories, SDT and cognitive constructivism, were selected because of their complimentary 

ability to explain activities that advance human development through intrinsically motivated 

activity.   

Therefore, this section makes the argument that SDT is an appropriate theoretical 

framework for examining video games in the physical learning environment for two major 

reasons.   First, that the wealth of research surrounding SDT provides fertile evidence for its 

validity as a theory for studying intrinsic motivation in the virtual and physical learning 

environment.  Second, that SDT compliments the constructivist learning principles that are used 

as a framework for this project as well as the learning style evident in Minecraft.   

To ground this argument, the section will first trace the development of SDT as a theory, 

in order to explain its tenets.  Second, CET is explained by defining each of the three 

psychological needs that are components of the theory, and how these are relevant to the 

project.  Third, the section delves into the ways that video games fit into the framework of 

CET.  Finally, the role of extrinsic motivation, or the energy to perform tasks that are driven by 

external rewards, is discussed in order to define the types of learning environments that foster 

intrinsic motivation and nourish the psychological needs that are the foundation of CET.    
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Alternative Theories of Motivation  

 Motivation can be defined as the energy that focuses and influences the direction of an 

organism's behavior (Deci & Ryan, 1985, p. 3). Edward Deci and Richard Ryan introduced SDT 

in the early 1980s in response to theories of human motivation, that they felt, failed to aptly 

capture the human propensity to be driven toward certain activities of their own choosing. In 

particular, these theories failed to account for intrinsically motivated activities, or in Deci's 

words, "Activities...for which there is no apparent reward except the activity itself" (1975, p. 

23).  In fact, Deci's first book (1975) was dedicated entirely to this concept before his explication 

of SDT.  Until the 1970s and early 1980s, the study of human motivation in psychology was 

mostly explained through drive theory, or non-nervous system tissue needs (Deci & Ryan, 1985, 

p. vii).  

 
Drive theory: reducing anxiety. Freud defined motivation as the energy required to 

reduce the drive for sexual reproduction or aggression.  Later, Hull expanded the list of drives 

that inspired motivated action, such as hunger, thirst, sexual reproduction, and the avoidance of 

pain (Hull & Freud in Deci & Ryan, 2000). However, White (1959) noted that the drive theories 

had limited explanatory power, and they failed to explain an organisms desire to play, explore, or 

even engage in behaviors that were not directly related to these major drives.  These were 

activities for which the organism seemed to engage merely because the activity itself seemed 

pleasing (Deci & Ryan, 1985, p. 5).  Deci & Ryan argue that any inherently interesting, self-

directed behavior should be a crucial part of any theory of motivation because it is central to the 

active nature of human beings (e.g., the propensity to take a stroll, or take a photograph). The 
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next section will describe other psychological theories that are used to explain human 

motivation. 

 
Cognitive dissonance and flow theory. Unlike drive theory, there are theories that 

account for the notion of intrinsically motivated action, such as cognitive dissonance theory and 

flow theory.  For example, Festinger's theories of cognitive dissonance explained an individual’s 

propensity to engage in intrinsically interesting activities (Deci & Ryan, 1985).  In simplest 

terms, cognitive dissonance theory holds that an individual becomes anxious when he or she 

holds two competing ideas at the same time, resulting in disharmony (Festinger, 1957). 

According to Festinger (1957), engagement in most activities has little to do with enjoyment of 

the activity.  The primary function of motivated action is to achieve consonance. Although 

cognitive dissonance has some explanatory power here, Deci and Ryan (1985; 2000) argued that 

it doesn't account for continued engagement in the activity, or, more importantly, the pleasure 

that most individuals seem to experience when they engage in intrinsically motivated 

activities.  The authors argued that, in order to explain sustained engagement in an activity, an 

individual would have to derive some enjoyment.  Otherwise, once the anxiety of cognitive 

dissonance was reduced, the individual would no longer engage in the activity.   

 Czikszentmihalyi 's (1975) flow theory contains more explanatory power for sustained 

engagement in activities, and is often operationalized to measure engagement in video 

games.  His theory focused more on the pleasure that individuals experience in optimal 

challenges (i.e., not too difficult; not too simple) that involve intrinsic motivation. Flow theory 

holds that optimal challenges draw on the cognitive resources in such a way that an individual 

becomes fully engaged in the experience, and loses a sense of time, as well as experiencing a 
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sense of pleasure and joy.  It is this sense of pleasure that motivates the individual to sustain 

engagement in the activity.   

Czikszentmihalyi claimed that flow is the pure energy of intrinsic motivation and the 

basic building blocks of it (1975).  In his theorization, flow is necessary for the growth of the 

ego, and is the antithesis of anxiety, tension, or boredom. According to Czikszentmihalyi, 

intrinsic motivation cannot exist without flow.Deci and Ryan (1985; 2000) accepted 

Czikszentmihalyi's ideas about the pleasurable nature of intrinsically motivated activities. 

However, they argued that flow theory focuses too explicitly on the structure of the optimal 

challenge, leading scholars to figure out why certain activities are optimal for some individuals 

and not for others. This aspect of the theory causes individuals to focus on experiences, much 

like drive theory attempted to categorize drives.  Deci and Ryan (1980) felt that the focus should 

be on the psychological needs that the activities satisfy, rather than the activities themselves.   

 The most important and unique contribution to theories of human motivation that SDT 

makes is the idea that self-determined activities drive psychological well-being, not simply 

reduce dissonance or anxiety. Furthermore, when volitional activities foster intrinsic motivation, 

psychological health can be maintained for longer periods because of the nature of intrinsic 

motivation.  Intrinsic motivation is the most sustainable form of motivation because it is driven 

by the individual and is inherently enjoyable for the individual.    A specific activity is not 

inherently or intrinsically motivating, but that humans have the autonomy, or self-determination, 

to discover which activities will be intrinsically motivating. Self-determination (as evidenced by 

the theory’s name) is the crucial element in SDT.  Deci and Ryan's (1985; 2000) theory does not 

focus on the anxiety reduction, or structural elements in optimal challenges, but rather the idea 

that human beings are inclined to seek out environments and challenges that offer them self-
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determined action.  Individuals seek various activities to witness their causality on the 

environment (deCharms in Deci & Ryan, 1985), but most importantly, because the activity 

supports their psychological need for choice and volition over such activities.  When an 

individual is self-determined, he or she is flexible in terms of his or her interaction with the 

environment.  Individuals who are self-determined are not obligated or coerced, rather they have 

a choice, and these choices produce the crucial element of ego-centered growth that is grounded 

in the fulfillment of psychological needs (Deci, 1975, p. 38).   In their words, "SDT assumes that 

people are actively seeking the opportunities to grow.  Their actions are not necessarily aimed at 

fulfilling the psychological needs...[but] they will find fulfillment in interesting, optimal 

challenges that offer them psychological need satisfaction.  Otherwise...dysfunction, disinterest, 

and anxiety ensue" (2000, p. 230).  Among all of the psychological concepts and theories 

discussed in this chapter, SDT was chosen to provide explanatory power in this project.  SDT 

was chosen for its ability to parsimoniously explain intrinsically motivated activities, such as 

video games play.  Also, SDT was chosen to explain sustained and autonomous motivation to 

engage in video game play for the purpose of psychological growth in the classroom. 

 
The Development of SDT and Rationale for its Use in this Project 

The previous discussion traces the development of SDT to rationalize its use in this 

project. SDT doesn't assume that human beings are driven by the desire to reduce anxiety or 

dissonance. Rather, they seek scenarios that will offer them the opportunity for psychological 

growth, much like Piaget’s claim that individuals are oriented toward natural learning 

scenarios.  This section argues that other theories, such as drive theory, cognitive dissonance, and 

flow theory do not hold the explanatory power that SDT does.  The rationale here is that SDT 

theoretically explains how activities like video games offer individuals the opportunity for 
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growth by fulfilling their psychological needs.  As a macro theory, SDT provides a framework, 

but more specifically, CET explains the specific psychological needs that are satisfied in an 

intrinsically motivated activity.   

 
Cognitive evaluation theory. The purpose of this section is to explain CET in terms of 

psychological need satisfaction.  After each need is defined, relevant studies are cited that 

demonstrate the operation of the theory.  Then, each psychological need is explained in the 

context of video game play to validate the use of CET in this study, which specifically examines 

the operation of CET in the context of the virtual (i.e., video game) and physical (i.e., classroom) 

environment.   

 CET states that one's intrinsic motivation will be influenced by how that individual 

cognitively evaluates the task  (Deci & Ryan, 1985).  Intrinsic motivation is supported or 

undermined by three conditions related to the task that is being evaluated: whether choices about 

the task are self-determined (i.e., autonomy), whether individuals feels that they are competence 

in the task, and whether they experience a sense of social connected or relatedness to others 

when engaging in the task.  These conditions are distinct but related to each other in that each 

must be present to some degree in order to support intrinsic motivation to engage in the task.   

 
Self-determination/autonomous choice. Of all the psychological needs that comprise 

the foundation of CET, self-determination, or autonomy, is paramount because it involves 

meaning and perceived causality over the environment. Deci and Ryan (2000) claimed that 

autonomy is the crucial element in intrinsically motivated activities.  They defined self-

determination as the need to be self-governing in one's choices.  One of the key aspects of 

supporting self-determination and intrinsic motivation is that the individual must feel that he or 
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she is perceived locus of causality (PLOC; Deci, 1975).   In other words, the individual must 

internally feel that he or she is engaging in a task out of his or her own free will, not because of 

the expectations or external elements imposed by another.   

Autonomy should not be confused with unbridled freedom.  Rather, in terms of CET, it is 

the perception that the individual has chosen a task or activity among a range of limited 

activities—but the choice is meaningful to the individual.  Even if that goal occurs by 

circumstance (e.g., someone must take care of a sick relative), an individual can still feel 

autonomous in his or her choices about how to approach the situation, so long as the choices are 

meaningful to him or her, and she or he perceives a range of choices (Rigby & Ryan, 2011, p. 

47). Rigby and Ryan (2011) explained, "At its heart, autonomy means that one's actions are 

aligned with one's inner self and values; that you feel you are making the decisions and are able 

to stand behind what you do" (p. 40).   

 

 Empirical evidence for autonomy. With respect to a specific task or activity, if self-

determination is constrained, then intrinsic motivation will be undermined.  In this project, and in 

Deci and Ryan’s experiments (2000), self-determined action was defined as the psychological 

need for autonomy. For example, Deci and Ryan (1985) cited many experimental studies (that 

have since been replicated--see Deci & Ryan, 2000) where participants were given a range of 

puzzle tasks to from which to choose. The control group was simply given one puzzle task of the 

experimenter's choosing.  In the experimental condition, rates of intrinsic motivation (measured 

by self-report through survey instruments) were higher than the control. 

 In contrast, Deci and Ryan found that placing external rewards on intrinsically motivated 

tasks has a negative impact on intrinsic motivation.  In two highly cited studies, Deci found that 
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participants spent less time on intrinsically motivated tasks once external rewards had been given 

to participants, such as completing a task in a certain amount of time, or to receive compensation 

(Grolnick & Ryan, 1987; Ryan, Connell & Grolnick, 1992).  Deci and Ryan (1985) suggested 

that once individuals perceive that the PLOC has shifted to an external position, they no longer 

find the task to be interesting.  The task is no longer performed out of self-determining interest, 

but rather as a path to garner an external reward (Deci & Ryan, 1985, p. 49). In their discussion 

of the studies, they explained, "We reiterated that intrinsic motivation is based in the need to be 

self-determining and suggested that rewards, which are widely used as instruments of control, 

can often co-opt people's self-determination and initiate different motivational processes" (Deci 

& Ryan, 1985, p. 49).   Thus, when individuals sense that engagement in the activity is not 

derived from a meaningful set of self-determined choices, their intrinsic motivation to engage in 

the activity is diluted.   

 
Autonomy in the virtual space. In their book on SDT in the context of video games, 

Rigby and Ryan (2011), consistently return to the theme that technological advances in video 

gaming software have allowed for a greater integration of choices and narrative themes, and thus 

have allowed for greater need satisfaction through autonomy or self-determined choice. At their 

most basic level, the design of a video game offers the user the opportunity to progress through 

an experience that is built on the algorithm of his or her choices.  Unlike watching a television 

program or a film, where one passively views the narrative experience, a video game experience 

is based on a series of autonomous choices in its more interactive nature.  Thus, at its core, video 

game play offers a set of autonomous challenges (Rigby & Ryan, 2011). 

 In his work on video games and learning, Gee (2007) described the projected identity of 

his character in the game role-playing game, Arcanum.  In his discussion of learning through a 
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virtual identity, he describes making moral decisions about what type of character his would 

be.  Should he rob other characters of their money in the game, or should he kill known criminal 

characters in the game world? (2007, p. 53).  This moral decision represents the meaningful 

range of autonomous choices that fulfill the psychological need for self-determined action. Video 

games (i.e., the virtual space) provide an activity that offers autonomous action, and in turn, is 

intrinsically motivating to some individuals.   

 In Minecraft, autonomous choices are a defining element of the game. There is a more 

detailed description of these choices later in this paper (see Chapter 4). To summarize, players 

must choose the materials they will use to survive and thrive inside the game world. The project 

examined whether intrinsic motivation was sustained because of these autonomous choices. 

  

The psychological need for competence. Autonomous action is a crucial part of CET, 

but intrinsic motivation is also dependent upon an individual's perceived sense of competency, or 

their ability to feel successful at the task. Individuals experience intrinsic motivation and the 

fulfillment of competence need-satisfaction when optimally challenged (i.e., the task is not too 

difficult nor too easy).  However, optimal challenge is a fleeting experience.  An individual can 

be optimally challenged by an activity for some time, but they will likely lose interest in the 

activity if it does not continue to challenge them over time (i.e., becomes too difficult or 

becomes too easy).  For example, children who can ride a tricycle will likely progress to riding a 

bicycle.  When they are competent at riding a bicycle, they will return to the tricycle with 

disinterest because it no longer presents an optimal challenge.  Riding a tricycle is now too easy 

for the child, a child may express some novel interest in it, but he or she will likely be competent 

in the activity, and not find it very challenging after the novel nature of the activity wears off. 
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 Competency support is dependent upon three conditions.  First, the task presented must 

represent an optimal challenge that the individual must be able to see this task as attainable. 

While it is true that many video games offer incredibly complex challenges (e.g., reconstructing 

the US Capitol building inside the Minecraft game world), at the same time, these challenges are 

attainable.  Rigby and Ryan (2011) explained that this certainty is comforting to human beings, 

and offers us a clear path to competency need satisfaction (p. 19).  In life, many opportunities for 

competency present complex challenges that have little clear-cut paths for success (e.g., writing 

an academic paper or dissertation). Thus, it is difficult to find the intrinsic motivation to 

complete these tasks.   

 Second, the individual must receive positive feedback regarding the task.  

In their experimental studies on CET, Deci and Ryan (1985) showed that when an individual is 

presented with an optimal challenge, intrinsic motivation will be supported if he or she 

experiences success in the task (e.g., solves a puzzle) or receives positive feedback about their 

actions regarding the task (p. 63).  The authors cited several experimental studies where 

participants were given positive feedback for completing a task, and as a result, intrinsic 

motivation was supported (Deci & Ryan, 1985, p. 63).  

Third, the positive feedback must be related to autonomous choices that the individual 

made.  Intrinsic motivation was undermined if the participants felt that the choice of the task 

wasn't autonomous.  If participants received positive feedback for a task that was selected by the 

researcher, intrinsic motivation was not sustained. Positive feedback must not only support an 

individual's sense of autonomy, but also, the individual must feel that the positive feedback was 

directly related to his or her competency (Deci & Ryan, 2000, p. 232).  These findings 
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demonstrate the symbiotic relationship between autonomy and perceived competence in the task, 

and how each need supports intrinsic motivation (Deci & Ryan, 1985, p. 63).   

 Although life presents many opportunities for incompetence, individuals continually seek 

challenges and opportunities for competence in order to experience growth and 

wellbeing.  Rigby and Ryan (2011) described that the drive to be competent is continually sought 

by all human beings, no matter their age.  Infants strive for competence by learning to walk from 

crawling, just as adult human beings strive for competence in more complex ways (e.g., running 

a marathon or hiking to the top of a mountain).  The authors stated that this need is ongoing, and 

that individuals are always driven to new competencies, even in the face of mundane tasks.  For 

example one might engage in the same action in their professional lives (e.g., stocking 

supermarket shelves), but because of the need for competency, he or she might seek to do the job 

faster, or in a more streamlined way.   Human beings will naturally set up self-designed tasks for 

themselves in order to satisfy their expanding need for competence (Rigby & Ryan, 2011, p. 16). 

 
Competence in the virtual space. Video games provide players with opportunities (or 

optimal challenges) to satisfy the competency need in ever expanding yet attainable ways: 

through the interactive nature of the technology itself, and even the ergonomic design of the 

player interface.   

 In many video game designs (e.g., Tetris or Super Mario Brothers), the players will begin 

the game with a set of easier tasks or activities in which they, hopefully, experience success-- or 

they level up.  This success gives the player the intrinsic motivation to continue on to the next 

level, which offers a more difficult task. Therefore, the video game offers task-related 

competency satisfaction, but it also offers the player an expanding set of opportunities for 

competence, as the game grows in complexity and difficulty. The interactive nature of the video 
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game offers feedback to players, unlike other media (e.g., books, film, or television). Video 

games offer feedback in response to the action that a players takes inside the game.   If they 

experience a satisfactory level of competence, players will be encouraged by the feedback that 

the game offers, much like the positive feedback that Deci and Ryan (1985) used in their 

experiments.   

 Ergonomic design is related to a sense of competency in a video game.  For example, if 

players find the controls (e.g., on the computer keyboard or on the console controller) to difficult 

to master, he or she will not find the experience optimally challenging.  In her analysis of the 

Nintendo Wii system, Bryant (2010) found that the game controller was difficult for children 

under 8 to operate because they were too short, and because they had a difficult time holding 

their arm in the position necessary for the controller to pick up the remote signal.  In her report, 

Bryant found that this element of the ergonomic design actual prevented young children from 

enjoying games made for the Nintendo Wii gaming system (Bryant, 2010).  

 Participants in this project were surveyed about their sense of competency to both interact 

with the game design and the ergonomic design of controls.  Although participants did 

experience challenges with both elements of design, their competence levels remained 

high.  These results are discussed in chapters five and six. 

 
Proximal needs to distal needs. Self-determined, or autonomous, action is the key 

ingredient in intrinsically motivated activities.  One must view the choice of activities as self-

governed, or intrinsic motivation will be undermined (Deci & Ryan, 1985; 2000).  Along with 

this autonomy, individuals must feel a sense of competence, and their sense of competence can 

only be engaged by an optimal challenge.  This relationship bears repeating because it highlights 

the symbiosis between the psychological needs for autonomy and competency.  In support of 
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CET, Deci and Ryan (2000) clarified that these needs are proximally related to intrinsic 

motivation. Further studies have elucidated that relatedness, or social connectedness, is more 

distally related to the support of intrinsic motivation, but plays an important role (Deci &Ryan, 

2000). 

The psychological need for social connectedness/relatedness. Social connectedness, or 

relatedness, is the sense that individuals are not isolated, and are supported in their choices by 

others (Ryan & Rigby, 2011, p. 67).  Deci and Ryan (2000) defined relatedness as the sense of 

security that grounds one's engagement in intrinsically motivated tasks (p. 235).  The authors 

cited a study where it was unexpectedly found that children who were in an experimental setting 

were less likely to engage in a task that they previously perceived to be intrinsically motivating 

when the researcher thwarted the child's attempts to interact with others during the task 

performance (Deci & Ryan, 2000, p. 235).  Grolnick and Ryan found that children in a classroom 

setting reported higher levels of intrinsic motivation when they perceived their instructor to be 

warm and receptive (Deci & Ryan, 2000).  These studies highlight the sense of security that can 

ground one's intrinsic interest in certain activities.  

 
Social connectedness in the virtual space. The culture of Minecraft is grounded in 

social connectedness because it is largely a multiplayer experience.  A majority of players 

engage together on servers or local area networks (LANs), where they create virtual worlds 

inside the game.  In fact, much of the success of Minecraft is a result of the community around 

the game, where players are constantly sharing creations, ideas, and even digging into the 

language of the game (i.e., the code) to modfiy the structure of the game world itself.  It would 

seem that the socially supportive culture of Minecraft supports users' intrinsic motivation to play 

the game.  This project investigated the nature of that need fulfillment, and found that for the 
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adolescent participants, social connectedness played a substantial role in supporting intrinsic 

motivation.  The results of the investigation are discussed more specifically in chapter five. 

 Deci and Ryan (2000) specified that the psychological need for relatedness is not as 

strongly correlated with intrinsic motivation as is autonomy and competence. In their meta 

analysis, they stated that the need for social relatedness was discovered unexpectedly as a result 

of conducting experiments in the other two needs (p. 235).  Possibly, as a result, their writing on 

relatedness is somewhat meager. Potentially, relatedness, and the support of the social millieu, 

bleeds into the (very gray) territory of extrinsic motivation.  When reading about the concept of 

relatedness, it is unclear whether an individual's sense of connectedness is grounded in the sense 

of security offered by the social network or is the social network influencing--and maybe in 

some ways--directing the intrinsically motivated behavior, even if the individual is acting alone? 

Qualitatively, the participants in this project showed that social connectedness was a factor in 

driving their motivation to engage in game play each week.  This result is discussed in-depth in 

Chapter 6. 

Intrinsic Motivation Versus Extrinsic Motivation. 

The purpose of the last few sections was to describe the psychological needs that, when 

satisfied, support intrinsic motivation.  Upon repeated experimentation, these needs have shown 

to significantly correlate with intrinsic motivation, or undermine it when thwarted (Deci & Ryan, 

1985; 2000).  The purpose of unpacking CET in this way was to ground its use it this project by 

showing how video games, and in particular Minecraft, present players with activities that 

support these psychological needs.   

 Deci and Ryan's (1985; 2000) reviews demonstrated that extrinsic regulation (e.g., 

offering monetary rewards or enacting punishment) has a negative effect on intrinsic 
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motivation.  When individuals see the PLOC as being external to them, they are no longer 

intrinsically motivated.  However, CET only holds the explanatory power to show how 

psychological need satisfaction supports intrinsic motivation.  Thus, this section's discussion now 

shifts to theories on integration, or how extrinsic motivation can become internalized to 

influence an individual's choice of activities, but still give them a sense of autonomous 

action.  The following discussion will delve into extrinsic motivation, and the positive ways in 

can influence individuals, particularly in the learning environment.    

 
Intrinsic motivation and learning. Before exploring the concept of extrinsic motivation 

and the integration process, it is relevant to reiterate that intrinsic motivation is the energy that 

drives engagement in optimal challenges (Deci, 1975; Deci & Ryan, 1985).  In terms of 

cognitive development, Deci and Ryan claimed that intrinsic motivation is the energy that drives 

individuals to explore their environment and allows for psychological growth and wellbeing 

(Deci & Ryan, 2000).    

 In experimental research, studies have revealed that intrinsic motivation is correlated with 

conceptual learning where extrinsic motivation is associated with memorization (Deci & Ryan, 

1985).  Conversely, extrinsic motivation (e.g., threatening to fail students who do poorly) is 

negatively associated with intrinsic motivation.  Deci and Ryan reported that in studies with 

standardized achievement tests, students who reported higher levels of intrinsic motivation 

performed better on questions that asked them to identify abstract processes, or explain the 

underlying meaning behind certain concepts, where as extrinsically motivated students (e.g., 

under threat of punishment, or told that they would receive a grade) performed better at tasks that 

asked them to recall words or phrases (1985, p. 265).  Deci and Ryan (1985) showed that 
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intrinsically motivated learning inspires more creativity in students, and increases the amount of 

time spent on the task (p. 265).   

 In one large-scale study, Deci and Ryan (1985) gave three groups of student participants 

a reading assignment.  The first group was told that they would be tested on the material within a 

week.  The second group was told that they would be required to teach their fellow students the 

material.  When they returned a week later, the researchers gave both groups the test, telling the 

second group that they had the option to assess the validity of the test before giving it to their 

students.  The second group was given a set of autonomous choices in the experiment, and they 

reported higher levels of intrinsic motivation.  Furthermore the participants scored higher on the 

test.  When the researchers returned a month later, the latter group still scored higher on the test, 

having retained more of the information (Deci & Ryan, 1985, p. 269).   

 The purpose of this discussion is to demonstrate how intrinsic motivation is positively 

related to conceptual learning, which is deeper sense of learning (Bloom, 1959).  In Deci and 

Ryan's words, "Extrinsic controls, and the included difference of an extrinsic regulatory style, 

can produce immediate rote learning, but they impair conceptual learning and they lead to 

greater loss of the rote learning.  Furthermore, the are associated with lower levels of self-esteem 

and higher levels of anxiety" (1985, p. 265).  Thus, intrinsic motivation might be seen as the 

preferred mode of motivating students because it fosters more long-term retention of concepts 

and fosters psychological well-being. 

 In spite of these results, most contemporary education systems function (and have long 

functioned) on regulations that draw on extrinsic motivation.  Most school-based experiences are 

based on external controls (e.g., punishment of parents or awards for success).  Although it takes 

time for institutions to integrate research findings, one of the issues with intrinsic motivation is 
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that it inspires what Deci and Ryan (1985) called "spontaneous learning" (p. 261).  Given the 

spontaneous nature of intrinsic motivation, how does an educator, who has a responsibility to 

teach specific concepts and have his or her students perform well on standardized tests, wait 

around for spur-of-the-moment intrinsic motivation in students?  Through the process of 

integration, externally oriented goals can become part of intrinsically motivated activities. 

 
Extrinsic motivation, internalization, and learning. In previous parts of this section, 

extrinsic motivation was seen as the antithesis of extrinsic motivation.  Studies show that placing 

external rewards on tasks that were previously seen as intrinsically motivated thwarts an 

individual's desire to partake in them (Deci & Ryan, 1985).  Still, many find pleasure in activities 

that are socially sanctioned; or are being externally evaluated--how do individuals develop 

intrinsic motivation from external inputs? 

 
Internalization: from extrinsic to integration. In their essay on integration, Grolnick 

and Ryan (1990) argued that individuals can experience a process of integration, whereby the 

individual internalizes external inputs for motivated behavior (p. 405).   Integration is also a 

theory of SDT and it assumes that the assimilation of self-regulated behavior is a natural 

tendency of the organism. Unlike intrinsic motivation, integration is not automatic or as 

Czikszentmihalyi (1975) called "autotelic". However, it is important to note that while fully 

integrated behavior can be enjoyable and interesting to an individual, it is not the same as 

intrinsic motivation.  Integrated activities derive themselves from external inputs.  No matter 

how well integrated the self-regulation mechanism becomes, it is not the same as intrinsic 

motivation (Ryan, 1990, p. 407), rather it is "fully integrated extrinsic motivation" (Deci & 

Ryan, 2000, p. 236).   
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 Ryan (1990) suggested that there is a continuum of internalization states that can lead the 

individual to the self-regulation of behavior.  External regulation is the least integrated form of 

motivation.   This type of regulation occurs when the individual complies with a task because of 

fear of punishment, or do engage in the activity for the reward. An example of external 

regulation is when a child cleans his or her room for an allowance. In learning environments, this 

type of regulation is associated with rote memorization (Grolnick, & Ryan, 1989).  

 When individuals perform a task to avoid a sense of anxiety or guilt that they feel for not 

completing it, this type of internal regulation is known as introjection (Ryan, 1990, p. 406).  If an 

individual is self-regulated by introjection, the impetus for their behavior is characterized by 

control. Thus, introjection is not truly autonomous because it is not linked to a sense of 

meaningful choice (Ryan, 1990).  In this case, the child cleans his or her room as a result of 

repeated anxiety from being punished or fearing punishment, though he or she no longer faces 

actual punishment. 

 Identification is state of internalization where individuals recognize the value in a 

particular task or activity, and they feel a greater sense of autonomy as a result.  However, they 

might still experience an awareness of the causality to be somewhat external, so the goal or value 

is self-regulated but there are some constraints on autonomy.  Using the extended example, the 

child might feel that a clean room is a sign of a well-organized person, but doesn't necessary feel 

free to relinquish that value should they no longer find it cathartic.  In identification, it the 

activity does not become part of spontaneous behavior, it is still related (however distantly) to 

some external goal (Deci & Ryan, 2000, p. 236).  In the example of the child cleaning his or her 

room, it is because that child wants to be seen as a well-organized person.   
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 Integration is considered the most assimilated form of external motivation, and it occurs 

when and individual's internalized behavior fits harmoniously with a larger self-concept that he 

or she holds of him or herself.  At this stage of internalization, the child would spontaneously 

engage in cleaning his or her room with a feeling of autonomy, and has little cognition about 

what the behavior displays about him or her.  Unlike intrinsic motivation, integrated behavior 

does not originate from the self, but rather originates from an external source suggesting the 

behavior.   

Supporting integration. Although some classroom activities may inspire spontaneous 

learning through intrinsic motivation, classrooms are most often the sites of all-encompassing 

external regulations.  Still, a learning environment can offer students the opportunity to integrate 

external inputs for behavior.  Deci and Ryan (2000) suggested that an environment can foster 

integration if it is free from external pressures or excessive constraint (p. 238).  In their research, 

Grolnick and Ryan (1989) found that caretakers who supported greater autonomy, optimal 

challenges, and interpersonal communication regarding a child’s classroom work affected the 

extent to which external regulations were internalized.  Caretakers who displayed more 

involvement and autonomy supporting had students who displayed more intrinsic motivation in 

the classroom and internalized behaviors that were germane to learning environments.  

 Deci and Ryan (2000) reported on several studies that demonstrate the correlation 

between internalization and concept knowledge.  Internalization and concept knowledge were 

evident when instructors created a classroom environment that supported the autonomy of the 

students. For example, instructors who offered choices about how to approach a math or science 

problem as opposed to privileging one method over another.  Thus, the role of the instructor can 

support integration if the environment presents students with autonomy (Deci & Ryan, 2000).   
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 The purpose of the previous sections was to describe the ways that extrinsic motivation 

has a valuable role in the learning process. SDT offers explanatory power for the ways in which 

sources of extrinsic motivation, such as caregivers or instructors, offer activities that can become 

integrated into a source of motivation for those they mentor.  

 In 1985, Deci and Ryan suggested that the customary methods of behavioral 

conditioning, which dominated contemporary instructional practices, thwart intrinsic motivation 

and integration.   While the behavioral conditioning theories, like those of Skinner (1958) have 

aged, external regulation of learning outcomes still primarily dominates classroom 

practices.  The implementation of the No Child Left Behind (NCLB) Act of 2002 ensured that 

external controls (i.e., standardized tests that produce anxiety) were more dominant in a large 

majority of U.S. classrooms.   

 Unlike the standardized tests that are part of classroom life, video games offer users 

inherently interesting activities that are intrinsically motivated.  SDT and CET explain the 

psychological need fulfillment that are offered to gamers.  Thus, it seems that video games offer 

students the intrinsic motivation needed to achieve lasting learning outcomes.  This project tested 

that hypothesis in a classroom setting.  

However, intrinsic motivation inspires spontaneous learning that is not always easily 

harnessed for learning purposes.  Integration theories explain the ways that instructor might 

support integration, which is the internalization of external values.  When students integrate 

these values, results show similar effects as studies in intrinsic motivation (Grolnick & Ryan, 

1989). This project investigated the ways that an instructor might support the integration of 

behaviors given an intrinsically motivating environment (i.e., the Minecraft video game world).   
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 Similar to learning theories of cognitive constructivism, SDT proposes a concept of the 

individual who has a propensity toward growth, and is constantly acting toward those ends.  In 

cognitive constructivism, data from the environment or other individuals assists cognitive 

development.  In SDT, these inputs assist in motivation and the creation of self-regulated 

behaviors that foster psychological wellbeing.  One of the larger purposes of the section was to 

demonstrate the ways that SDT works in harmony with the cognitive constructivist theories that 

ground this project.  Thus, the next section will discuss these cognitive constructivist theories, 

and how they are complimented by SDT. 

 
Constructivist Theories of Cognitive Development 

 
The Rationale for Constructivist Theories as a Framework 
 

This section presents the argument that constructivist theories provide an appropriate 

theoretical framework in this project for two reasons.  First, Minecraft represents a tool that 

assists in cognitive development because it provides a virtual space for users to construct 

meaningful artifacts in the pursuit of knowledge acquisition.  For example, a student might 

replicate their classroom inside the game world in the pursuit of understanding ratio and 

proportion.  This pursuit is an extension of cognitive constructivist theories, which hold that 

knowledge is produced through meaningful interaction with environmental artifacts.  Second, 

constructivist theories, and Piaget's theory of cognitive constructivism in particular, are 

compatible with SDT because they are organismic theories.   As organismic, the theories 

consider human beings to have a propensity for certain activities because they foster 

psychological wellbeing and advance cognitive development. Both Piaget's theories (Piaget & 

Inhelder, 1969) and SDT (Deci & Ryan, 1985; 2000) assume that human beings naturally seek 

learning scenarios because they are inclined to seek opportunities to expand on their self-
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concept. The next section provides a short review of relevant theories of cognitive development 

prior to the constructivist theories. Second, there is a discussion of the constructivist theories. 

Third, there is a discussion of the ways that Minecraft is a learning tool in the constructivist 

tradition.  Finally, the section discusses some of the limitations that constructivist tools like 

Minecraft have faced in the culture of the typical classroom, and some of the promises held by 

newer computing technology and network capabilities.   

 

Theories of child development: Freud, Bowlby, and Erikson. 

This section introduces some of the other relevant theories of human cognitive 

development to provide grounds for the specific inclusion of constructivist theories in this 

project by placing them in context with other influential theories of cognitive development. 

These particular theories were chosen because they provide context to the development of the 

constructivist theories of cognitive development.  Constructivist theories claim that knowledge 

acquisition drives cognitive development, whereas prior theorists did not consider the role of 

knowledge acquisition as the central driving force.   

 
Freud's theories of Psychosexual Cognitive Development.  

Early theories of cognitive development in the field of psychology grew out of the 

influential work of Freud (1905).  In Freud's theory, the mechanism for cognitive development is 

the need for sexual fulfillment. According to Freud, the stages of childhood were characterized 

by psychosexual phases (e.g., oral phase, anal phase) and driven by sexual needs that have to be 

fulfilled, or the resulting behavior would lead to fixation--or an unhealthy behavior that is the 

result of an unfulfilled psychosexual need (Freud, 1905). These fixations are detours from 

healthy cognitive development. For example, Freud characterized birth to about 18 months as the 



	   	   38 

	  

"oral" phase, where infants find gratification in sucking and placing objects in their mouth 

(which is considered an erogenous zone).  If they do not receive adequate gratification of this 

need, as adults they may have destructive behaviors that relate to this lack of adequate 

gratification, such as smoking or chewing objects. This latter phenomenon is known as an "oral 

fixation".  Theories of fixation as a result of unfulfilled sexual needs have been used to explain 

addictive behaviors in adults.   

 Freud's theories of psychosexual behavior have great explanatory power, and the 

categorization of phases laid the groundwork for Piaget's cognitive constructivist theory, but they 

lack the ability to explain a child's orientation toward exploration and play. There are three 

reasons why they lack full explanatory power in the context of this project.  First, the theories 

overemphasize sexuality, which tends to be overly reductionist about the root of all human 

behavior.  Second, they don't account for the acquisition of knowledge that contributes to the 

human self-concept.  Finally, empirical data from Freud's theories tend to focus on the 

aberrations of development, by using abnormal behavior as exemplars, which tends to leave 

normal development unstudied.  The argument presented here is that the constructivist theories 

are the most appropriate theoretical framework for the study.  Thus, the intention is not to point 

to the invalidity of Freud's theory, but rather that it would not be appropriate for this particular 

study.    

Bowlby's attachment theory. Bowlby and Ainsworth's attachment theory (Bretherton, 

1992) takes a slight departure from Freud's psychosexual theories of human cognitive 

development.  Attachment theory states that healthy cognitive development stems from a child's 

secure attachment with familiar individual, namely the child's mother (Bretherton, 1992). Secure 

attachment is the mechanism that drives cognitive development. Disruption of the relationship 
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between mother and child in the first years of life leads to trauma and the disruption of healthy 

development, because mothers (or mother substitutes) demonstrate the appropriate behavior to 

their children, and as the child explores the world, the theory states that they can only do so 

given the secure sense of a basis in their mother (Bretherton, 1992).  Unlike Freud's theories, 

Bowlby and Ainsworth (Bretherton, 1992) rejected the notion that healthy development stems 

from psychosexual need fulfillment. However, need fulfillment isn't absent from the 

picture.  Here, the child needs to be securely attached to his or her mother, and mother substitutes 

(e.g., adoptive parent, teacher).  Bowlby and Ainsworth's attachment theory, like Freud's 

theories, reduce development to a rather simplistic set of needs.  They too hold explanatory 

power for certain types of behavior, but much of the empirical data that drove the development 

of attachment theory came from studying very extreme examples of abnormal childhood (e.g., 

infant children who had been isolated from their mothers at birth and given no substitute).   

 Although they hold explanatory power for abnormal development, Freud's psychosexual 

theory and Bowlby's attachment theory fail to deal with an adequate explanation of the activities 

that children engage in during their development, how these exploratory activities aid in 

development, and how human beings negotiate the influences around them in order to experience 

psychological growth. These theories don't address knowledge acquisition and it's function in the 

developmental process, nor do they address the negotiation of social influence.  Rather social 

influence is seen as having a direct input on behavior; there is no negotiation.   

Erikson's theory of psychosocial development. Unlike Freud and Bowlby, Erikson 

(1959) posited a more dynamic progression of human cognitive development through 

psychosocial stages, where cognitive development is driven by a resolution of the conflict 

between biological and social forces. Each psychosocial phase is defined by an existential 
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question that positions the individual's identity in terms of the social context.  At age five until 

age 12, Erikson (1959) claimed that children are concerned with where they fit in the world of 

objects and people around them.  In this phase, children will experiment and learn the rules that 

govern the social milieu (e.g., telling time) and they are most preoccupied with mastering tasks 

that are often seen in the elementary academic domain (e.g., reading books or writing sentences). 

Children in this phase will seek special talents and interests (e.g., piano playing or painting). 

They seek mastery of these activities as a part of placing their ego in the social context.  In any 

phase of development (which for Erikson, extends from birth to death), if individuals are not able 

to adequately explore the existential questions of their appropriate age, then they experience 

psychological stress throughout their lifetime.  

 Unlike Freud and Bowlby's theories, Erickson’s theory implicated a human being that is 

driven to learn and explore. Erikson's theories are concerned with healthy psychosocial 

development, of which knowledge acquisition is part of the process, but not the driving force for 

cognitive development.   

 To reiterate, the section presents Erikson, Bowlby, and Freud to show the various 

conceptions of cognitive development.  There are many cases where these theories hold 

parsimonious explanatory power.  Much like the alternative theories of motivation (not SDT) 

explained human motivation in the limited terms of anxiety reduction, Freud, Bowlby focus on 

cognitive development in rather static phases that are meant to reduce the anxiety of unmet 

needs.  Erikson’s theories were more dynamic, but knowledge acquisition is ancillary to the 

fulfillment of psychosocial needs.  In some ways, this theory also reduces human learning to 

need fulfillment.  These theories do not hold explanatory power for the engagement in play, 

specifically, video game play.   The argument of this section, however, is that constructivist 
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theories present the strongest framework for studying the use of a tool like Minecraft in the 

classroom because constructivist theories value experimentation with one’s environment in order 

to drive development.  This project sees Minecraft as an example of a meaningful environment 

through which knowledge can be acquired.  In the next section, constructivist theories are 

presented to demonstrate their relationship to constructionism, which is the pedagogical practice 

of those theories.  The section concludes by discussing the value of an environment like 

Minecraft, and providing rationale for this study.   

Theories of Cognitive Constructivism 

Theories such as Bandura, Vygotsky, and Piaget were concerned with the mechanisms 

that drove knowledge acquisition because they viewed learning as a central mechanism to the 

developmental process. These three theorists were more concerned with the social mechanisms 

that induced human beings to learn because they felt it served a larger purpose that mere 

psychosocial need-fulfillment or personality development. Constructivist theory, in the context 

of cognitive development, holds that knowledge acquisition is the central mechanism for 

development and is assembled through interaction in a meaningful environment. Constructivist 

theories assert that individuals don't transmit ideas to one another as they would in a behaviorist 

model.  Rather, they individuals construct their own cognitive structures to understand ideas, 

using meaningful environments and other social actors to help build those ideas (Kafai, 1996).  

 

Bandura's social learning theory. Bandura's (1986) social learning theory positioned 

the influence of the social role model at the center of the developmental process. Observational 

learning, or observing others in action, influences the path individuals' development and 

learning. Under optimal conditions, social models such as caregivers or instructors give other 
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individuals representational information that they decode and reproduce. He cited three types of 

models—live verbal, or symbolic. All three models, a combination of each, or just one can 

influence another to model representational behavior.   

Coupled with the cognitive skills and interest of the individual, the social bounds in 

which the modeling occurs dictate salience of the lesson.  For example, a child is more likely to 

learn to from their caregiver than a total stranger. Despite the centrality of the social model, 

Bandura insisted that these deep cognitive processes must occur or learning really hasn’t.  In 

Bandura's words, “Learn nothing from observing others unless the modeled information is 

cognitively transformed” (Bandura, 1986, p. 76).  Thus, Bandura added nuance to the role of 

influence in the observation.  Not only must the individual observe the behavior, but also he or 

she must have some cognitive mechanism through which he or she can make meaning out of the 

information.   

 Vygotsky and Piaget are more clearly discussed as part of the larger constructivist model 

of cognitive development. Bandura is unlikely company for these two theorists.  Bandura's social 

learning theory is often interpreted as a theory of behaviorism, where knowledge acquisition is 

achieved through observation and imitation (Moshman, 1982).  However, a closer examination 

of his theory reveals that Bandura (1986) claimed that while observation was a key part of 

cognitive development, he went into great detail about the process of negotiating the information 

from external influences.  This act of internalizing the observational data, and negotiating it into 

the cognitive structures of one's own understanding, places Bandura's (1986) theory more 

comfortably with the constructivists.   In his analysis of Bandura's theory, Moshman (1982) 

categorized Bandura as an "exogenous constructivist" whereby outside information is 

internalized and is processed, or "reconstructed" (Moshman, 1982, p. 373).  Unlike Piaget's 
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theory (which is discussed below), the individual does not form structures solely from the 

interaction with materials, but is heavily influenced by observation and symbolic interpretation 

of social input.  

 
Vygotsky's social constructivist theory. Vygotsky's theory is described as "dialectical 

constructivism" (Moshman, 1982, p. 375), where cognitive development is created in the 

interaction between the individual and the social world.  The individual does not take in 

information and restructure it, in an information processing approach, as Bandura (1986) 

suggested, but that the social and internal work in tandem to produce knowledge acquisition. 

 According to Vygotsky's theory (1978), role models are not simply objects for 

observation, but crucial actors in the cognitive process. Peers and mentors push a child's 

cognition to a higher level by accessing his or her current abilities, and providing access to 

higher cognitive abilities.  Vygotsky (1978) termed this process the zone of proximal 

development (ZPD), whereby a child is assisted in the progression of a new cognitive framework 

with the help of his or her peers and mentors (p. 83). In his theory, developmental processes lag 

behind knowledge acquisition processes.  Knowledge acquisition processes exist in order assist 

in the progression of cognitive development (hence, the ZPD). Once a child has learned a word, 

he or she needs to see that word used in a meaningful situation in order to progress to a new 

understanding of the word. For example, a child might speak the word "daddy" before he or she 

is aware of the symbolic relationship between the word and the person. Vygotsky (1983) claimed 

that without the influence of the social world, knowledge acquisition processes were not 

complete. 

 Bandura and Vygotsky's interpretations of the constructivist model of cognitive 

development implicated a theory where knowledge acquisition plays a crucial role in the 
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developmental process.  Unlike the psychosexual theories of Freud, or psychosocial theories of 

Bowlby and Erickson, these theories embrace knowledge acquisition as a part of cognitive 

development.  Bandura’s (1986) and Vygotsky’s theories (1978; 1983) focused on the role of 

social actors in cognitive development, but they failed to explain the value of playing with 

environmental artifacts, and the ways that experimentation with these artifacts plays a role in 

cognitive development.  Piaget’s (1969) theories focused on this type of experimentation, and it 

holds the greatest explanatory power for the purposes of this project.   

Piaget and cognitive constructivism.  Jean Piaget’s contribution to the understanding of 

cognitive development is vast and has exerted influence on a multitude of classroom and family 

practices with infants and children. In their work, Piaget and Inhelder (1969) spent a great deal of 

the text reinforcing the central tenets of their theories: that children progress through cognitive 

schema, both by their biological readiness—represented by an age range—and their assimilation 

of new information that assists in their progression through cognitive development.   

There have been many critiques of these stages (Vygotsky, 1978). For example, children 

can often grasp concepts in ways that are out of their developmental range, thus, the seemingly 

clear boundaries between developmental stages is superficial and misleading.  Piaget and 

Inhelder (1969) addressed some of these concerns, especially the stringent biological age 

requirements for each developmental stage. In his reflections on Piaget, Seymour Papert, a 

student of Piaget, an educational programming language, stated that the American propensity to 

focus on the stages of Piaget's theory is misleading (Papert, 1988).  He claimed that this critique 

is a result of educators trying to teach Piaget's theory in digestible categories, and thus the stages 

became overemphasized.  Rather, Papert held that the most important elements of Piaget's theory 

are the acts of assimilation and accommodation (Papert, 1988, p. 3).  
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Piaget and Inhelder (1969) admitted that the appearance of new schema can be out of 

sequence with a predetermined age. They restated their theories, using evidence that points to 

distinct ways of understanding the world that are evident at different ages from birth to twelve or 

thirteen. Like Papert (1988), the authors wanted their audience to focus more on the acts of 

assimilation that occur as the result of encountering new information—data that either defies the 

current mental schema of the child, or does not confirm the current theories that the child holds 

about the world.  In their words, “There is a continuous progression from spontaneous 

movements and reflexes to acquired habits and from the latter to intelligence.  The real problem 

is not to locate the first appearance of intelligence, but rather to understand the mechanism of 

this progression” (Piaget & Inhelder, 1969, p. 5).  Piaget and Inhelder fixate on the mechanism of 

development.  They noted extensively that the child’s interaction with his or her environment is 

essential, and that cognitive growth is a slow integration of information through experimentation, 

not making a giant developmental leap forward. 

 In the Piagetian concept, children must be given the tools and space to play with their 

understanding of reality in order to challenge their current understandings of the logico-

mathematical realities of space and time, and subsequently integrate this new knowledge into a 

more complex schema.  A large portion of the text is dedicated to the earlier stages of 

sensorimotor (infantile) and preoperational (anywhere from a toddler to about seven years old) 

of cognitive development. The authors spent a great deal of time recounting the classic 

experiments with infants and their lack of object permanence knowledge, or young children who 

repeatedly fail to understand the laws of conservation of matter.  

In all phases of the developmental model, children and adolescents come to 

understanding the function of reality through experimentation. For Piaget and Inhelder, 
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knowledge is derived from action upon objects (Piaget & Inhelder, 1969, p. 155).  The 

knowledge gained from this tinkering is to extract their properties, and logico-mathematic 

knowledge of how the objects function in space.  Piaget and Inhelder called this the 

“experimental spirit”, which is the strongest in the formal operational stage (p. 149).  It is this 

“experimental spirit” which is the crux of the Piagetian concept of constructivist knowledge 

building. Knowledge is assimilated through careful observation and testing via informal 

experimentation. Moshman (1982) described Piaget's brand of constructivism as "endogenous" 

(p. 372).  In Piaget's theory, cognitive development is achieved by a process that occurs largely 

inside the individual, but external inputs trigger the process.  

 Like Vygotsky (1978) and Bandura (1986), Piaget considered the propensity toward 

knowledge acquisition as a central mechanism in human cognitive development. Piaget was 

concerned more with the method of naturally observing the ways that children built their 

knowledge about the world, and what their mental models looked like. Unlike all the other 

theories discussed here, Piaget's theories have the power to explain the mental maps that children 

(with respect to their age) use to understand the world around them, and how exploration play a 

crucial part in the refinement of those mental maps.  

 The goal of the first part of this section was to trace the various theories of cognitive 

development to show how constructivist theories consider experimentation with the environment 

as the driver of cognitive development.  Next, the section turns specifically to a discussion of 

constructivism in the classroom, or constructionism, and the ways that some technological tools 

have roots in the constructivist model of cognitive development.   

Constructivism becomes constructionism in the classroom. Piaget’s theories were 

developed from a psychological and biological perspective. He never intended to influence 
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pedagogical practices.  Seymour Papert, a prominent student of Piaget’s, was one of the first 

scholars to infuse constructionist practices into digital environments for K-12 students, 

specifically intended for the classroom.  From a learning sciences perspective, the type of 

knowledge production that is encouraged by Minecraft can be seen as a constructionist 

epistemology.  Constructionist, or the noun form, constructionism, is a way of building 

knowledge through meaningful interaction and experimentation with content in the 

classroom.  According to Harel and Papert, “Constructionism shares constructivism’s 

connotation of learning as ‘building knowledge structures’ irrespective of the circumstances of 

the learning” (Harel & Papert, 1991, p. 1).  It focuses on two processes: an active process 

through which people construct knowledge through interaction with the environment, which is 

based in Piagetian constructivism, and a final outcome that results in personally meaningful 

products, for themselves or others (Kafai & Resnick, 1996).  

Seymour Papert’s Logo was designed with constructivist learning theories in mind (Ito, 

2008).  Logo is a computing language designed to teach programming through the constructivist 

tradition in K-12 schools, and to counter the tradition of instructionist practices in 

classrooms.  Instructionist, or instructor-centered, practices are an outgrowth of the 

psychological theories of behaviorism, whereby one central figure (the instructor) serves to 

deliver and train the thinking of students (Skinner, 1953).  Rather, constructionism, as a 

pedagogical practice, emphasized knowledge acquisition through experimentation.  Although 

Piaget and Vygotsky’s theories have existed for decades, classroom practices have been slow to 

relinquish instructionism.   

There are many reasons for this slow cultural shift, but the most relevant to this section is 

Papert’s claim that Piaget’s ‘stages’ have been erroneously adapted into classroom pedagogy. On 
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more than one occasion, Papert (1980; 1993) wrote in frustration about the over-emphasis on 

Piaget and Inhelder’s (1969) distinct stages of cognitive development and the obsession with 

incorrect assumptions children had about logico-mathematical relationships (1980, p. 133).  He 

felt that educators were too focused on correcting the erroneous assumptions that children had 

about the nature of reality.  Thus, evidencing teachers’ natural inclination to deliver the correct 

knowledge to children, instead of fostering an environment where learners might discover it. 

Papert asserted that the most valid pedogogical translation of Piaget’s work was to position the 

child as a scientist, who is given space to fail and develop ways of knowing and thinking through 

experimentation.  In his words, “Piaget has shown that children hold false theories as a necessary 

part of the process of learning to think.  The unorthodox theories of young children are not 

deficiencies or cognitive gaps, they serve as ways of flexing cognitive muscles, of developing 

and working through the necessary skills needed for more orthodox theorizing”  (Papert, 1980, p. 

133).  The role of the educator is to provide the environment to explore these assumptions, and 

give space for children to “flex” their “cognitive muscles”. 

Papert placed the emphasis squarely on the importance of the conditions that would help 

children experiment and think through ideas in concrete ways. This concrete experimentation 

was the prime difference between the constructionist style of instruction and the abstract 

knowledge delivery service style of instructionism (Papert, 1993, p. 141).  In the introduction of 

his work on Logo™, Mindstorms,  he discussed how a personal understanding of the fixed and 

differential gear remained a structure through which he understood and excelled in mathematics 

(Papert, 1980, p. vi).  This was Papert’s goal in creating the Logo™ environment and more 

importantly, Turtle, which was a digital representation of an object that children could 

manipulate using the Logo™  language.  Papert called these metaphors that individuals use to 
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understand other systems of knowledge “objects to think with” (1980, p. 11).   Papert calls Turtle 

a “transitional” object which is “deliberately created as...Piagetian material, where [c]hildren 

relate to them, and they in turn relate to important intellectual structures” (Papert, 1980, p. 

187).  In this project, Minecraft is also a “transitional object”, much like Turtle. The game is a 

valuable place for learners to relate to the environment, and intellectual structures of knowing.    

 
Conclusion  

The major goals of this section were two-fold.  The first goal of this section was to 

demonstrate how theories of cognitive constructivism mesh well with the theories of SDT.  Just 

as SDT differs from other motivational theories because it is organismic—it assumes that 

individuals are naturally oriented toward activities that provide them with pleasure and growth—

theories of cognitive constructivism are based on a similar premise.  They assume that 

individuals tend to experiment with their environment in order to learn, rather than simply 

seeking external inputs to gratify psychosexual needs, or mere drive reduction.   The very act of 

experimentation furthers an individual’s cognitive development.  In order to experiment, 

individuals need a meaningful environment to develop an understanding of meaningful objects 

that can serve later as bridges to other knowledge systems.  

 The second major goal was to show how theories of constructivism have translated into 

classroom practices, and specifically, how video game environments like Minecraft serve as an 

virtual space for experimentation with content—one that may assist in knowledge-building.  In 

the next section, presence is and its potential relationship to both motivation and learning are 

discussed.   
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Presence, Motivation and Learning 
 

Just as describing the lure of Minecraft is best understood when one plays it, presence is 

frequently best understood when one experiences it. Lombard and Ditton (1997) elucidated 

presence in their oft-cited essay, where they termed it “the illusion of non-mediation” (Lombard 

& Ditton, p. 0).  Though that definition provides a distinctive sound bite, presence can occur in a 

multitude of contexts, which range from experiencing spatial presence, or ‘being there’ in the 

mediated environment, to social presence, which is similar to viewing the mediated environment 

as a social actor or being (Reeves & Nass, 1996).  Scholars debate the complexity of these 

concepts, and the existence of this complexity calls for more stringent measures of the 

experience so it is more reliable in a research scenario (Lombard, Ditton, Crane, Davis, Gil-Egui, 

Horvath, Rossman & Park, 2000). 

The goal of this chapter is to place value on the role of presence in video game play as it 

contributes to learning.  Exploring the relationship between presence and learning is relatively 

uncharted territory.  Presence scholars have studied its relationship to video games (Tamborini & 

Skalski, 2006), and learning (Bracken & Lombard, 2004), but few have examined the 

convergence of the two.  In their research on video games and SDT, Przybylski, Ryan and Rigby 

(2010), acknowledged the role of presence in contributing to intrinsic motivation, and cite 

intrinsic motivation as a predictor of presence (p. 162).   

In a later study, Pryzybylski, Weinstein, Murayama, Lynch & Ryan (2012) argued for its 

relationship to intrinsic motivation, but they used the term presence synonymously with 

immersion.  Presence scholars would find this problematic, as immersion is not exactly the same 

as presence (Jennet, Cox, Cairns, Dhoparee, Epps, Tijs & Walkton, 2008), nor is presence 
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synonymous with flow (Czikszentmihalyi, 1975). Distinctions between these concepts will be 

made later in this chapter.   

This project accepted the argument that presence plays a role in the intrinsic motivation 

to play video games specifically for learning purposes.  However the study employed a more 

systematic approach to measure presence by using the Temple Presence Inventory (TPI) as an 

instrument.  The TPI was systematically compiled and structured through statistical analysis 

(Lombard et al., 2000).   

The chapter begins by making the distinction between presence, immersion and flow, and 

then discussing two major dimensions of presence that were included in this project: spatial and 

social.  Next, the chapter delves into the relevant research on presence and video game play.  The 

chapter ends by placing the goals of the project in the context of these discussions on presence, 

and their relationship to SDT, and cognitive constructivism. 

Flow, immersion, and presence. Czikszentmihalyi’s (1975) concept of flow is discussed 

in early subsections of this chapter (see p. 4). Cziksentmihalyi (1975) linked flow with intrinsic 

motivation, and claimed that intense intrinsic motivation for a task would induce flow 

states.  Presence and flow suffer the same conceptual affliction because they both get confused 

with each other, and both get confused with the concept of immersion.  

Jennet et al. (2008) suggested that immersion is a superior concept for thinking about 

video game play because flow, while always described as “optimal” is more difficult to achieve, 

because it seems like a rare occurrence.  In their estimation, flow requires a complete suspension 

of the awareness of the outer environment.  Flow is possible but it involves such a complete 

silencing of the outer environment as a result of engaging in a task.  Jennet et al. stated that 

immersion is a less extreme version of flow.   It allows the individual to engage in the task while 
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still being aware of their need to attend to a boiling pot of water, or leave on time to get to work 

(Jennet et al., 2008, p. 642).  While flow might potentially be a variable to consider in this 

project, it was assumed that the research scenario:  a classroom full of noise, interruptions, and 

conversation, would not be a place for optimal experience of flow.  In his own research, 

Cziksentmihalyi showed that such disruptions break flow (1975).  

 Erroneously, presence and immersion often get used interchangeably (Przybylski et al, 

2010; 2012). In her discussion of a method for analyzing 3D video games, McMahan (2003) 

claimed that immersion and presence get used as interchangeable terms, but that presence is a 

function of immersion, rather than synonymous with it (p. 37).  In her explication, she claimed 

that presence is a type of immersion that occurs specifically in the presence of mediated 

technology.   

Jennet et al. (2008), disassociated presence from immersion.  The authors claimed that 

one could feel immersed in a task without feeling presence.  In their words, “[W]e argue that 

even though games with simple graphics such as Tetris do not involve presence (i.e., it is 

unlikely you will feel like you are in a world of falling blocks) they can still be immersive, 

leading to time loss, not noticing things around you, etc.,” (p. 632).  At the same time, they stated 

that presence might be experienced without one being fully immersed in the task. “Presence is 

also possible without immersion: one could imagine a person feeling present in a virtual 

environment but not experience a lost sense of time (e.g., carrying out a boring task in a virtual 

simulation)” (2008, p. 632).   

Jennet et al. (2008) presented a definition of presence that seems wedded to experiences 

of spatial presence (which is defined below).  So too, does McMahan (2003), even though she 

extensively cites Lombard and Ditton (1997) who go to great length to discuss the various 
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conceptions of presence.  For many scholars, the discussion of presence in terms of video games, 

often leads them to think merely of the spatial presence components.  This problem is discussed 

in the sections that follow.  The goal of this subsection is to try and clarify some of the 

distinctions between immersion and presence, in order to provide rationale for the inclusion of 

presence in this project.   

From these sources, two things can be valuable to understanding immersion.  First, 

immersion involves some sort of time loss with respect to the task, and second, immersion does 

not necessarily involve a mediated technology.  One could become completely immersed in 

cleaning his or her kitchen in the real world, as opposed to cleaning his or her kitchen inside of a 

Minecraft environment.  This study accepts McMahan’s (2003) idea that presence is a function 

of immersion, and that the two concepts coexist, but goes further to claim that social presence, 

along with spatial presence, play a role in motivating individuals toward action in a mediated 

environment.  In fact, the results of the study have shown that social presence was a distinct part 

of the motivation to engage in video game play.   

 
Concept of spatial presence. One of the well-known conceptions of presence is the 

medium’s ability to give the viewer a sense of being ‘within’ the environment that is presented, 

or spatial presence (Ijsselstein, de Ridder, Freeman, & Avons, 2000).  Lombard & Ditton (1997) 

discussed this concept in three ways: ‘you are there’, ‘it is here’ and ‘we are together’. The 

nuances of each are very subtle.  This section will try to clarify some of the nuances to 

operationalize the variable within the study. 

The ‘it is here’ nuance can be best exemplified by viewers who are physically startled by 

events in a mediated environment or attempt to physically move out of the path of a mediated 
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object (Lombard & Ditton, 1997).  Scholars have also considered the role of presence as ‘it is 

here’ in television screen-size (Lombard, Reich, Grabe, Bracken & Ditton, 2000).  

The sense of ‘being there’ in the environment is possibly one of the oldest forms of 

presence.  Biocca & Levy (1995) cited the earliest examples of symbolic exchange such as 

storytelling and cave painting, which tried to bring the viewer into the mediated environment. 

Many scholars have focused on the role of spatial presence (being there) and its role in virtual 

environments (Biocca, 1997). Other scholars have reported that the level of spatial presence a 

gamer feels within a gaming environment can heighten his or her experience of emotional 

arousal (Ivory & Kalyanaraman, 2007; Ravaja, Saari, Laarni, Salminen & Kallinen, 2006).   

In studies on spatial presence, video games, and arousal (Bracken & Skalski, 2006; Ivory 

& Kalyanaraman, 2007; Tamborini, Eastin, Skalski, Lachlan, Fediuk, Brady, 2004; Salski, 

Tamborini, Shelton, Buncher & Lindmark, 2011), researchers have found a link between the 

fidelity, or “realness” of the images, naturalness of controllers (i.e., using a golf club like 

controller for a golf game), haptic feed back (e.g., controller vibrations when a bomb goes off in 

a game), and “natural mapping” (Salski et al., 2011) had a positive relationship with a sense of 

spatial presence.  However, how does the role of others interact with the presence experience? 

 Scholars have also thought of spatial presence as a notion of ‘we are together’ or in 

shared space (Lombard & Ditton, 1997).  This form of presence is particularly salient in terms of 

virtual environments, and teleconferencing (e.g., Skype or Google Hangout).  A sense of shared 

space is also seen as vital to the success of virtual learning environments and engagement with 

virtual identities (Nowak, 2004; Arbaugh et al., 2008).  The notion of being together within an 

environment is linked with the sense of the other being in the environment.  Scholars have 

discussed the nature of social presence, either by discussing an individual’s sense of being with 
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another (Biocca, Harms & Burgoon, 2003), or viewing the machinery as an ‘other’ to interact 

with (Bracken & Lombard, 2004; Reeves & Nass, 1996).   

 Although it seems natural to investigate the role of the spatial environment in relationship 

to a presence, it is necessary to consider the role of social actors as well.  The sense of the other 

in a mediated environment might be best described as social presence. In this study, social 

presence was an important consideration because the sense of ‘others’ fostered motivation for 

learning in a virtual environment.   

 
Social presence and co-presence. Presence scholars (Biocca et al., 2003; Lombard & 

Ditton, 1997; Nowak & Biocca, 2004) claimed that the key to understanding individuals’ social 

responses to computing machinery had a great deal to do with the representations of others that 

are presented by the technology.  Although many seek to examine the spatial fidelity of an 

environment to understand presence’s impact on cognition, Biocca et al., (2003) argued that 

social fidelity is a key factor to understanding the success of many modern telecommunication 

systems (e.g., text-messaging).  They claim that an individual’s response to a technology may 

have less to do with the reality of the image, but more to do with one’s sense of social presence 

in the mediated environment (p. 460).   

The concept of social presence was derived from the theories of symbolic interactionism 

(Blumer in Biocca et al., 2003) whereby individuals are motivated by the symbolic meaning that 

the ‘other’ represents for them.  Social presence also has roots in Goffman’s notion of 

copresence, where an individual is aware of the proximity of another, and their need to perform 

to that expectation (Goffman in Nowak & Biocca, 2004).  Social presence research explains how 

the role of technology facilitates that process (Biocca et al., 2003; Nowak & Biocca, 2004; Short, 

Williams, & Christie, 1975).  For this project, social presence played a clear role the 
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effectiveness of the mediated environment as a motivational tool. The social affordances of the 

video game assisted in the learning process by allowing participants to feel as though the  and to 

conform to the contemporary social practices of the participants in the study (Biocca, 2000; 

Ivory & Kalyanaraman, 2007). 

In their work on presence and video games, Tamborini and Skalski (2006) argued that a 

key factor in the enjoyment of video games is a consideration of the role of presence in the 

experience of game play.  They pointed out that a key aspect of the experience in interactive 

gaming is the experience of social presence.  The authors identified the experience of multiple 

gamers as copresence, which is a sensory “mutual awareness of an embodied other” within a 

mediated environment (p. 230).  They make two points that are salient to the measurement of 

presence in this project.  First, the sensation of copresence, or being with someone else in the 

same environment can enhance the enjoyment and success of non-violent game worlds, like the 

Sims, and that (p. 231), and that copresence may share properties of spatial presence, because it 

fosters a sense of being with another in a mediated environment.  Tamborini and Skalski argued 

that the experience of copresence, or acting with another in synchronized effort, served as 

motivators for play in multiuser environments, even when video game play is as simple as a text-

based interface (2006, p. 232-3).  In this dissertation, social presence was a key variable because 

the sense of the other participants contributed to making the video game world into a virtual 

learning environment.  It was assumed that presence, both spatial and social, would have a 

relationship to motivation and learning.   
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Conclusion of this Chapter 

For the purposes of this project, presence measures were discussed and included because 

this project presents an area to measure the overlap of two key areas in presence scholarship: the 

relationship between presence and video games and the relationship between presence and 

learning.  Finally, the project offers an opportunity to look at the role of presence in terms of 

motivation.   
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 CHAPTER 3--RESEARCH QUESTIONS AND HYPOTHESES 
 

This chapter brings together the literature reviewed in the previous chapter to propose 

research questions and hypotheses about the relationship between intrinsic motivation, learning, 

presence, and video game play.  The research questions presented in the following chapter are 

derived from the gaps in the literature that will be addresses by this dissertation. The hypotheses 

are derived from those questions, and they suggest the expected associations between intrinsic 

motivation, learning, presence, and video game play.   

Research Questions 

RQ1: How do the concepts posited by the Cognitive Evaluation Theory (CET) operate in the 

specific context of a virtual learning environment, i.e., the popular construction-based video 

game world, Minecraft? 

The literature presented in the previous chapter on CET demonstrates that when an 

individual is presented with an activity, such as playing a video game, that offers an opportunity 

for competence, autonomy and distally, social connectedness, then the individual will be 

intrinsically motivated to engage in that task (Deci & Ryan, 1985, 2000). Although video game 

play is characterized as an intrinsically motivating activity on its own (Rigby & Ryan, 2011), this 

question inquires about the operation of CET when the video game is used specifically as a 

virtual learning environment.  

According to the classic definition of intrinsic motivation, an activity that is intrinsically 

motivating is enjoyable in itself, rather than the motivation being linked or tied to external 

sources (Deci, 1975). Thus, using an intrinsically motivating activity such as playing Minecraft 

for an external purpose may introduce complications in the way CET operates in this 

context.  Given these considerations, this project uses survey instruments and focus groups 
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methods to examine how the theory operated. 

RQ2: When video game play is embedded in a classroom setting, what patterns 

of intrinsic motivation to engage in game play occur over time? 

This research question is concerned with the length of time that an activity remains 

intrinsically motivating.  For example, once video game play is used for an external purpose, 

such as teaching 7th and 8th grade math curriculum, it might be enjoyable at first.  However, as the 

mental capacity required to complete the task becomes greater and performance based grading 

systems are embedded in the context of the intrinsically motivating activity, the participants may 

not remain motivated over time.  CET proposes that, when an activity which offers an individual 

competence, autonomy, and social connectedness is characterized as intrinsically 

motivating.  However, there is not much research on  sustained intrinsic motivation or the 

conditions in which it fails to sustain itself.  Intrinsic motivation may fluctuate for a few 

reasons.  First, once video game play is designated for teaching mathematics, it may be enjoyable 

at first, but as the competence required to complete in-game tasks escalates, participants may not 

experience continued need satisfaction.  

Second, the presence of external motivators, such as grades could supress the intrinsic 

motivation to engage in gameplay. Therefore, when the demands of the assignment challenge the 

participants’ sense of competence, either in Minecraft or in the Mathematics curriculum, will 

these factors encroach upon intrinsic motivation?  Furthermore, Minecraft is characterized by 

autonomy: The game is a virtual environment in which players are encouraged to freely 

experiment without boundaries (for a more detailed explanation of the game’s goals, see the 

introductory chapter of this dissertation).  Given that the game’s emphasis is on autonomy, the 

project investigates whether requiring participants to complete an assignment in the game, or 
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evaluating their gameplay according to a grading rubric is damaging to their sense of autonomy 

in terms of gameplay.  Finally, participants were required to interact with classmates.  Although 

they were given an opportunity for social connectedness in this project, they weren’t necessarily 

interacting with individual with whom they preferred to interact.  This requirement also may 

have impacted both their sense of autonomy and social connectedness, and their overall sense of 

intrinsic motivation to complete the task. This second question looks at the impact of these 

demands on intrinsic motivation.  Where the first research question asks about whether or not 

video game play is intrinsically motivation, this second research question asks, does video game 

play remain motivating, when constraints are put on participants competence and autonomy.   

 
RQ3: When video game play is embedded in a classroom setting, how can a 

teacher or facilitator (a source of extrinsic motivation) foster intrinsic motivation 

to engage in the game? 

Organismic Integration Theory (OIT; Deci & Ryan, 1985; 2000) is a sub-theory of 

SDT.  OIT posits that an externally regulated activity can be integrated into an individual’s 

values and goals, and still be seen as somewhat autonomous action, even though the locus of 

causality is external to the individual.  This phenomenon is known as integrated motivation, as 

opposed to intrinsic motivation, which is completely self-determined.  Integrated motivation can 

be achieved when an individual perceives a sense of relatedness to the external source of 

motivation. Ryan, Stiller, and Lynch (1994) found that when students’ perceived their teachers 

and parents as warm, caring, and trustworthy, they were more likely to integrate external sources 

of regulation and be motivated by those individuals.  This question inquires about the extent to 

which the external motivators present in the classroom provided motivation to play video games 

for learning purposes.   
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RQ4: What are the relationships among presence, motivation, and learning when 

video game play is embedded in a classroom setting? 

In their study of the relationship between SDT and video game play, Przybylski, Rigby, 

and Ryan (2010) cited intrinsic motivation as a predictor of presence.  However, their measures 

of presence did not draw from of the pre-existing literature, or instrumentation developed from 

that literature.  For example, the Temple Presence Inventory (TPI; Lombard et al., 2000) was 

developed to measure across the eight dimensions of presence posited their concept explication 

(Lombard & Ditton, 1997).  Further, while others have looked at the relationship between 

presence and video games (Bracken and Skalski, 2006), the relationship between presence, 

motivation and learning (Lombard & Bracken, 2004) and the relationship between presence-

based technology and learning (Selverian, 2005), there has yet to be an examination of presence 

and its relationship to video game play when it is used for learning purposes.  This project sought 

to fill a gap in the literature about the role of presence in video game play, and how it may or 

may not contribute to motivation and learning, while using more standardized instruments 

directly from the presence literature. Grolnick and Ryan (1989) found that conceptual learning 

was strengthened in learning environments that supported students’ sense of autonomy, 

competence, and social connectedness. In other words, they found support for the positive 

relationship between conceptual learning and intrinsic motivation (Grolnick & Ryan, 1987).   

 
RQ5: When video game play is embedded in a classroom setting, what might 

children learn, aside from the specific learning outcomes that are established by 

the instructor? 
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Measuring the dependent variable, “learning” speaks little to the depth and opportunities 

that are present when a video game is brought into classroom curriculum.  For over thirty years, 

scholars and educators have claimed that digital technologies, and video games in particular, 

provide a wealth of learning opportunities for students (Gee, 2007, Ito, 2008, Malone & Lepper, 

1987, McGonigal, 2008, Papert, 1980; 1991, Salen, 2008, Squire, 2005).  This research question 

inquires about the learning that can’t be measured quantitatively, rather it seeks data from the 

reflections of the participants themselves—what they thought they gained from the 

experience.  Further, this question inquires about the learning beyond the subject 

matter.  Although Minecraft may be a highly motivating environment that can teach students 

about the complexities of ratio and proportion in more conceptual ways, the game space may 

also teach students about collaboration, collective intelligence gathering (McGonigal, 

2008).  This research question seeks to elucidate some of the more abstract and qualitative forms 

of learning that occurred during the project.   

Hypotheses 

The dissertation sought to understand the nature of learning as a result of video game 

play, and discover the motivation to engage in game play, rather than to argue that commercial 

video game play should replace traditional learning methods, as a treatment of sorts. CET holds 

that individuals' sense of autonomy, competence, and social 

connectedness are associated with their levels of intrinsic motivation to complete a task. 

 

H1: Self-reported levels of autonomy, competence, and social connectedness in the game world 

are positively associated with self-reported levels of intrinsic motivation 

to complete in-game tasks in the pursuit of learning outcomes. 
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In prior studies, scholars have found that the fulfillment of these psychological needs 

leads to greater levels of intrinsic motivation to engage in a given activity (Deci & Ryan, 1985; 

2000; Ryan et al., 2006). In this project, students' sense of autonomy, competence, and social 

connectedness was measured to see if these variables are related to the intrinsic motivation to 

play the game, particularly when dedicated to learning outcomes. Given the prior findings on the 

relationship between SDT and video game play (Przybylski, Rigby & Ryan, 2010), the 

researcher expected a significant positive relationship between the participants’ self-report 

through survey format of their intrinsic motivation, which is measured through enjoyment of the 

video game play, and their self-reported sense of competence, autonomy, and social relatedness.   

 
H2: Self-reported perceptions of the teacher as warm, caring, and autonomy-supportive are 

positively associated with self-reported levels of intrinsic motivation to complete in-game tasks 

in the pursuit of learning outcomes. 

In prior studies, scholars have found that the fulfillment of these psychological needs 

leads to greater levels of intrinsic motivation to engage in a given activity (Deci & Ryan, 1985; 

2000; Ryan et al., 2006). In this project, students' sense of autonomy, competence, and social 

connectedness was measured to see if these variables are related to the intrinsic motivation to 

play the game, particularly when dedicated to learning outcomes.  The researcher expected a 

positive significant association between self-reported levels of intrinsic motivation, and the 

measure of participants’ perception of the instructor as warm, trustworthy, and caring.   

 
H3: Self-reported presence-based experiences are positively associated with self-reported levels 

of intrinsic motivation to complete in-game tasks in the pursuit of learning outcomes. 
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Ryan and his colleagues (2006) claimed that motivation was a psychological facilitator of 

presence when they used CET to explain the propensity to play video games. They found that 

presence was associated with the fulfillment of psychological needs put forth by CET (p. 361). 

Thus, the researcher expected to find that as participants reported presence-based experiences, 

these measures would be significantly positively related to their self-reported experience of 

intrinsic motivation to complete the task.   

 
H4: Self-reported levels of intrinsic motivation to complete in-game tasks in the 

pursuit of learning outcomes are positively associated with the evaluation scores that 

demonstrate conceptual learning (higher scores in learning assessment will indicate 

deeper conceptual learning). 

In repeated studies, Deci and Ryan (1985, 2000) and Grolnick and Ryan (1989) reported 

that intrinsic motivation was associated with content knowledge and conceptual learning on 

standardized tests. Thus, this project works from the assumption that intrinsic motivation, driven 

by the psychological need fulfillment of autonomy, competence, and social connectedness, will 

be related to part conceptual learning. The researcher expected to find that there would be a 

positive association between participants’ self-report of intrinsic motivation, and the mean scores 

on the learning assessment for conceptual learning.   

The next chapter describes the study site, participants, and methods for the quasi-

experiment, surveys, participant-observation, and focus groups.   
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CHAPTER 4—METHODS 

This chapter describes the methods and procedures used to test the research questions and 

hypotheses described in the previous chapter.  This chapter includes procedural details that are 

organized in phases.  First it will describe the prior relationship with the study site and 

participants, as well as the procedures for gathering the sample, and the creation of different 

groups. Second, the chapter details the participant observation procedures that occurred prior to 

the start of the study and the continued observation of the participants throughout the study. The 

third section describes the pre- and post-test creation and administration. The fourth section 

describes the creation and implementation of the survey instruments.  The final section describes 

focus groups that were conducted at the end of the study.  Each section identifies the independent 

and dependent variables that were measured with each method, and how each method was used 

to address the research questions and hypotheses.   

Timeline and Study Site Demographics 
 
 

 The dissertation study was conducted over a period of twelve weeks (October, 2013 to 

December 2013) at a k-8 school in a large urban school district in the Northeast mid-Atlantic 

region of the United States. Of the school’s 500 students, 62.2% identify as Caucasian, 18.9% as 

African-American, 7.6% as Asian, 5.2% as Latino, and 0.2% as Native American, and 5.9% as 

Other ("School Profile"). Of the school population, 51.8% are described as economically 

disadvantaged, or living close to or at the U.S. Federal Poverty Guidelines ("School Profile"). 

The school’s standardized math and reading scores are significantly higher than the average 

scores of most schools in the School District  ("School Profile"). Furthermore, the student 

attendance rates, teacher attendance rates, and population of mentally gifted students (11.8%) are 

significantly higher than the District's averages. Although it may have been easier to obtain 
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permission to work in a school with greater financial resources, the school is slightly more 

economically and socially representative of the typical school population in the U.S. Still, close 

to 52% of students are economically disadvantaged ("School Profile"), which is more akin to the 

U.S. population average for children this age (U.S. Census, "Poverty Highlights"). In the U.S., 

90% of children in this age group (11-14) attend public schools. Thus, the daily experience of a 

student shares similarities with a larger majority of the U.S. population. 

 
Phase 0: Pilot Study 

 Prior to beginning the dissertation study in October of 2013, six months were spent 

developing a relationship with the school through a pilot study conducted at the study site. The 

pilot study was necessary to build a relationship with the school prior to beginning the 

dissertation project.  The pilot study served as a space for allowing the researcher and the school 

staff to establish trust and rapport.  Also, the pilot project elucidated some of the potential 

problems that could occur with introducing video games and servers into the school’s 

technological capacity. Despite the risk of biasing some of the participants, only a few were 

familiar with the researcher prior to the dissertation study about four percent of the participants 

in the pilot study (n = 4 of N= 120) also participated in the dissertation study.  These students 

were included in the analysis of data for the final project.   

The pilot study used focus groups and participant observation in an afterschool program with 20 

students, ages 10-13, in order to better understand the motivation to continue to play Minecraft, 

as well as the interactions between the participants and the game. During the pilot study, 

participants collaborated and built a structure of their choice (e.g., an amusement park or a 

castle) inside the game world.  Participants were asked not to engage in the destruction of others’ 

buildings, which is ironically a source of enjoyment in Minecraft, even when one is destroying 



	   	   67 

	  

his or her own creation. During this exploratory study, it was found that the constraints placed on 

game play, such as rules about building, limited access to the game (only one hour a week), and 

even technological functionality barriers did little to deter participants from remaining motivated 

to engage in the program.  Few, if any, dropped out of the program, even though they had the 

option to play the video game exactly how they wanted to in their own homes and private spaces. 

Participants preferred to be present with their school mates, and they enjoyed the semi-structured 

nature of the task they were given.  Thus, the insights from the pilot study supported the 

plausibility of the dissertation project and the proposed research questions.  

The pilot study also helped to establish rapport with the teachers and administrators as 

well as a few of the participants who later participated in the dissertation.  The pilot study 

assisted in familiarization with the organizational culture of the school.  It provided the 

opportunity to launch a conversation with the instructors and administration about the potential 

for the dissertation project.  Unlike the dissertation project, which was conducted during the 

school day, and in the classroom with laptop computers, the pilot study was conducted after 

school in a computing lab.  The insights taken from the pilot study were used to understand the 

technological tools needed to integrate the use of Minecraft in the classroom for the dissertation 

project.   

During the pilot study, it was incredibly difficult to play Minecraft on school computers 

because there were so many websites blocked by the School District.  Although the District 

implemented these measures to protect students from inappropriate content and bullying 

behavior, the ability to play Minecraft is highly contingent on access to wikisites, remote servers, 

and YouTube.com.  Youtube.com was especially useful to participants, because it provided them 

with information and instruction for building structures in Minecraft. This technological barrier 
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of not being able to access these sites evidenced one of the ways that the organizational culture 

of large-scale school districts inadvertently restricts innovative means of learning with 

technology.  In this case, the site blocking strategies of the central administration   restricts the 

innovative opportunities for students.  The pilot study was delayed for three weeks because of 

blocked access websites such as Temple University’s remote Minecraft server.  Access to these 

sites and the remote server was necessary so that the participants could play together at separate 

computers, and so that game play could be saved and captured.  Through careful maneuvering, 

the sites were unblocked solely for the purposes of this project.   

The following sections describe the study site, participants, and procedures for the 

dissertation research. First, the site, recruitment, consent, and data protection procedures are 

described in detail. Second, the learning assessment is described. Third, the survey instrument is 

described by breaking down the variables that will be measured. The section ends with the 

participant observation and interview procedures. All instruments that were used in the project 

are attached to this document (see Appendices A through J). 

Phase 1: Recruitment Procedures, Project Planning, and Experimental Conditions 
 
 

The school’s 7th and 8th grade mathematics teacher assisted in the recruitment of 

participants for the project. Participation in this project was extended to every 7th and 8th grader, 

on a voluntary basis, and participants could have declined to participate at any time during the 

study, but no one did. 

There was no penalty for declining to participate, and there was no cost for participation. 

The teacher planned an alternative set of activities for those who declined to participate, and she 

took steps to make clear that participation was not mandatory so that participants did not feel 
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coerced. There were no participants who withdrew or failed to give consent for the project, and 

no participants were withdrawn because they were disrespectful or noncompliant. 

Pre-Project Planning 
 

In early September of 2013, the procedures of the study were discussed with the 

instructor.  During this meeting, the curricular goals for the study were designed.  Also, the pre-

and post-test instruments were developed, which tested participants’ lower-order and higher-

order knowledge of ratio and proportion and the rubric for grading the pre- and post-test were 

crafted as well (see Appendix A).    

 Scale modeling in Minecraft. An activity was designed to introduce the requirements of 

the project to participants.  It was decided that the optimal way to introduce the concepts of ratio 

and proportion in the three dimensional environment was to engage the participants in an activity 

using scale modeling.  The instructor agreed to introduce participants to scale modeling, which 

would support their growing understanding of ratio and proportion.  Then, participants would be 

asked to pick a public monument or space that they wanted to replicate inside of the game 

space.  They would be asked to research the history, materials, and dimensions of their chosen 

space, and produce a poster detailing their research (see Appendix C). It was agreed that 

participants would work on the project once a week, typically Tuesdays, if the official school 

schedule permitted. 

 
 Quasi-experimental conditions. In order to observe the outcome of the scale-modeling 

project in Minecraft, one group of participants was not given a specific and explicit curricular 

goal. Although they were required to complete the poster project for scale modeling, they 

weren’t required to replicate their chosen building or space in the game. The participants 

reviewed the concepts of ratio and proportion in class.  However, during video game play, they 



	   	   70 

	  

were free to explore and build in the game. This group of participants was not required to create 

a scale model of an existing building. This group was observed to understand the difference in 

learning outcomes through the learning evaluation assessment (Appendix A) and the focus 

groups in the last weeks of the study.  

The dissertation project was not a true experiment because the groups were not randomly 

assigned.  Instead, the participants were fashioned in groups because according to the grade and 

time period in which they had mathematics classes.  Also, participants had the ability to discuss 

the project during the study.  Although a true experiment would require a control condition with 

no treatment (i.e., a control group), this wasn't a practical possibility in the environment because 

it was agreed that the participants in the treatment groups would discuss their experiences with 

the control group extensively. The control group participants may have felt unjustly treated 

because they didn't get to play the game in school, and it may have impacted their participation 

and perception of the study.  Thus, there was no way to ensure a complete control group.   

It was decided that one group of eighth graders would be designated as the control 

group.  The reason this group was chosen was because they had already had exposure to the 

concepts of ratio and proportion (at least one year more than their seventh grade counterparts), 

and the instructor advised that this group was likely to have consistently strong skills in both the 

pre- and post-test.   

During the duration of the twelve-week project, the instructor agreed that she would 

spend the first two weeks actively reviewing the concepts of ratio and proportion.  For the rest of 

the project, participants would only be engaged in these mathematical concepts when they were 

in the game world.   
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Phase 2: Classroom Observation, Learning Assessment Pre-Test, First Survey 
 
 

The following section describes the first three weeks of the project, which began in early 

October 2013.  It provides details on the classroom observation, the first assessment of 

knowledge, and the first survey instrument.  

Classroom Observation  

 Once the participants and their parents provided consent, the project began. On the first 

week of the project, I began observing the instructors interaction with their instructor. The 

participants’ interaction with their instructor was observed, noting their classroom culture, 

practices, and typical interaction with her.  These observations were used to get a sense of how 

the integration of the study parameters might differ or be seen as a continuation of prior 

instructional practices. A few focus groups with participants were conducted to get a sense of 

their relationship with their teacher, their school community, and classmates. Participants were 

aware of the project, but not its specific intentions.  Field notes were taken on a note pad and 

transcribed electronically for analysis.  

Pre-Test and Learning Assessment 

 At the end of the first week, the pre-test was distributed to assess the participants’ 

knowledge of the core mathematical concepts (i.e., ratio and proportion). The test included 

mostly higher order questions (e.g., word problems involving concepts of ratio and proportion), 

because scholars (Grolnick and Ryan, 1989) have shown that these questions are associated with 

conceptual learning. In their studies of intrinsic motivation, Deci and Ryan (1985, 2000) found 

that intrinsic motivation is associated with conceptual learning.  At the time of the pre-test, the 

participants were not actively reviewing the concepts of ratio and proportion in class.  They had 

been exposed to the subject matter in prior years.  The instructor had taught the eighth grade 
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participants the year before, but she had not served as the instructor for the seventh grade 

participants prior to the study.   

 On the second week, electronic versions of the first of three surveys (see Appendix G) 

with online survey software (Survey Monkey), was distributed on laptops in the classroom.  The 

first survey included measurement of demographic variables, questions about prior experience 

with Minecraft, participants' enjoyment of the activity (i.e., playing the video game Minecraft), 

and questions about the participants' perceptions of the learning environment. 

The demographic questions in the first survey instrument asked for participants' age, their 

grade level, their sex, and their ethnicity. These data were used to describe the sample. Although 

Minecraft is a popular video game, not every participant had experience with the game. Thus, the 

first survey asked participants the following questions: (1) if they've played Minecraft before the 

start of the study (Yes or No), and (2) if they find Minecraft enjoyable. If participants answered 

no to the first and second question, they were redirected to another version of the survey, which 

asked them (3) if they ever enjoyed playing any video games (at which point the survey asked 

respondents to write why they said ‘No’ to the previous question). If respondents' reply to 

question 3 was ‘No’, signifying that they don't find video games enjoyable or interesting, then 

the survey proceeded to an essay portion, where participants were asked to fill in data about what 

activities they enjoy and why. This procedure kept the participants' working while others were 

filling out the questions so that other respondents were not distracted. 

If the participants responded ‘Yes’ to question number 3, the survey continued to ask 

them (4) which game do they play the most (e.g., Sims, FIFA, Gears of War, Candy Crush), (5) 

the approximate number of hours a week that they play the game, (6) how they play the game 



	   	   73 

	  

(e.g., alone or with friends), and (7) on what device they typically play (e.g., tablet, console, or 

personal computer). 

For participants who reported that they play Minecraft, the survey included the following 

questions: (1) the number of years and months that they have played Minecraft, (2) the 

approximate number of hours a week that they play Minecraft, (3) How they play the game (e.g., 

alone or with friends) and (4) on what device they typically play (e.g., tablet, console, or 

personal computer). 

The last part of the survey included two separate subscales regarding individuals' 

experiences with video games, which were adapted from the Player Experience Needs 

Satisfaction Scale (PENS; Ryan et al., 2006). Ryan et al.(2006) crafted the PENS scale to 

specifically measure how Cognitive Evaluation Theory (CET) operates the in the context of 

video game play. The PENS scale includes subscales that ask about interest or enjoyment in the 

video game, in-game competence, in-game autonomy, and presence. In this project, the PENS 

questions about interest or enjoyment, in-game competence, and in-game autonomy were 

adapted to gauge participants' intrinsic motivation in the game. Ryan et al.(2006) found that the 

interest or enjoyment questions indicated intrinsic motivation to play the game, because in-game 

competence and in-game autonomy were correlated with intrinsic motivation. The authors 

derived their questions about intrinsic motivation from the Intrinsic Motivation Inventory, which 

will be discussed later and was adapted for the purposes of this project. This portion of the 

survey did not ask about presence because the survey did not immediately follow game play. 

Instead, the goal of this portion of the survey was to measure the participants' sense of intrinsic 

motivation to play Minecraft or any video game. 
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For participants who played Minecraft, the survey asked questions specifically about the 

game. For those who responded with the name of another video game, the 

questions asked about their experience with that game in particular. The questions used a seven-

point Likert scale, with 1= not true for me; and 7 = very true for me, and asked participants to 

rate the following statements (the name of the game differed depending on what game the 

participants said they played): (1) I think Minecraft is fun to play, (2) I learned how to play 

Minecraft very quickly when I first started, (3) I am very good at playing Minecraft, (4) I feel 

successful when I play Minecraft, and (5) When I play Minecraft on my own time, I'm free to do 

whatever I want. For the rest of the questions, see Appendix G. 

Intrinsic motivation was measured by a modified version of the Intrinsic Motivation 

Inventory (IMI; Deci, Eghari, Patrick & Leone, 1994). The measurement of intrinsic motivation 

via the IMI has been developed by a number of scholars over the past 

30 years through various experiments (Deci & Ryan, 1985; 2000, Deci el al., 1994). The IMI has 

been honed as a multidimensional instrument to include seven subscales that measure the 

following: interest or enjoyment, perceived competence, effort, value or usefulness (i.e., 

perceived value of the activity for the individual), pressure and tension felt (i.e., for performing 

the activity), the sense of autonomy and social connectedness when engaging in a task. Perceived 

task competence and sense of autonomy are known to be predictors of intrinsic motivation, 

whereas the self-report of interest or enjoyment are the subscales that represent the measure of 

intrinsic motivation. Pressure and tension have been found to be negative correlates of intrinsic 

motivation ("Scale Description"). 

 Each survey that was administered in the project (at week 1, 6, and 10) took no longer 

than thirty minutes to complete.  
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Phase 3: Introduction to the Project and Setup for Video Game Play 

 The third phase of the project took longer than expected because technological barriers 

held up the project for two weeks (the barriers will be described in the section below).  This 

section describes the introduction to the assignment and the integration of video game play into 

the classroom.   
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Introduction to the Project 

 As described in the section above (Phase I: Preplanning), the researcher and instructor 

decided that a unit on scale modeling would best incorporate both the concepts of ratio and 

proportion, and this unit would provide a practical activity for replication in the Minecraft video 

game environment.   

 On the third week of the project, the concept of scale modeling was introduced to the 

participants, and the participants received an assignment sheet detailing a poster project that they 

would complete, which would to map out their eventual creations inside the Minecraft game 

space (see Appendix C). These posters were assigned for completion before the participants 

began using Minecraft in class. The students in the control group were given a similar, but 

slightly different, worksheet that described the requirements for the project; this worksheet 

described using Minecraft as a reward rather than a requirement (Appendix C).  All participants 

were told that they would be graded on their poster presentations (for the grading rubric; see 

Appendix D).  Participants in the three treatment groups (Group were told that they would also 

receive a grade for their presentation of the project in front of the class at the end of the entire 

project (for this grading rubric, see Appendix F).  They were also asked to choose one classmate 

in their classroom with whom they would complete the project. The instructor explained that she 

would not give the students grades for their exact replication of the building in Minecraft, but she 

would grade the mathematical calculations that they used to plan their structure.  The participants 

were also graded on their ability to articulate how they built the monument or space in the game 

(i.e., the process of selecting materials and the difficulties they faced). It is significant to note 

that the treatment groups were given this external motivator (i.e., grades for their presentations of 
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their projects in Minecraft) for the project, whereas the participants in the control (group 3) 

group had no external motivation to play.  The control group was not graded on the outcome of 

their gameplay.   Grolnick and Ryan (1989) found that more controlling and externalized sources 

of motivation such as grades might detract from students’ intrinsic motivation. However, 

intrinsic motivation, measured by enjoyment, can be supported despite the presence of grades if 

students see the instructor in the learning environment as warm and supportive (Deci & Ryan, 

2000).  Later, in the survey, participants were asked about their perception of the learning 

environment given these pressures (Appendix H). 

 A presentation was conducted to show the participants the ways in which scale modeling 

related to the concepts of ratio and proportion. Participants viewed a scene from one of the Harry 

Potter films and discussed the potential ways that the model was built for the movie.  The group 

discussed how, in order to recreate the famous London landmarks that were pictured in that 

particular scene (e.g., the Tower Bridge, the Royal Palace, and Westminster Abbey), the 

filmmakers had to create scale models of the monuments.   

 The participants in the treatment groups were given a worksheet to begin calculating the 

area for their chosen monument, with an exercise to work out the conversion to Minecraft units 

(see Appendix E), and participants in the control group were given a similar worksheet that did 

not include the conversion exercise. 

 It should be noted that the researcher led the exercise on scale modeling.  Although it was 

initially agreed that the instructor would present the concepts, the instructor seemed to see the 

researcher as a teaching assistant, and asked the researcher to lead the exercise.  This shift in 

responsibility is important to note because the participants may have developed a deeper or 

authoritative relationship to the researcher as a result of her instructing on scale modeling.  Also, 
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the participants did not associate the Minecraft project with the instructor because the instructor 

did not participate as actively as was originally planned.  While the information on the project 

was presented, the instructor tended to stay at her desk, engrossed in grading, and taking care of 

other responsibilities.  This scenario is important to note because it may have affected the 

participants’ perception of the instructor when they completed surveys two and three that 

inquired about their perception of the classroom environment.   

 Participants were given one week to complete the poster portion of the project, and the 

instructor worked with them on the worksheet during the week in between the due date, and the 

assignment of the project.  Also, the participants were reviewing the concepts of ratio and 

proportion in class during this time.   

 On the third week of the project, participants spent class time presenting their 

posters.  They were not graded on their presentations, but rather on specific parts of the poster 

that were included, such as the height, width and depth of the building (For details, see Appendix 

D).  After the presentations of the assignment, the participants began building their creations in 

Minecraft.   

Phase 4: Using the Game, Survey Administration, and Participant Observation 

The next section describes the game play set up, surveys administration, and participant 

observation. 

Setting Up the Game 
 
 Although game play was scheduled for the fourth week of the project, it did not begin 

until week six.  There were several obstacles to starting gameplay.  First, the participants had a 

difficult time entering the game world together synchronously, because for two weeks, the 

project was delayed because there were technological barriers. For example, the hosting server 
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repeatedly crashed, and the school's laptops were ill equipped to handle the bandwidth of the 

game.  Trouble-shooting took two weeks, and a great deal of preparation was needed to get 

participants unique user identifications and passwords to enter the game space.  The reason the 

researcher wanted participants to engage in the game on a communal server was so that they 

could collaborate on the project with their partners and classmates.  Therefore, these 

technological obstacles had to be resolved before the project could begin. 

Technological Barriers 

 Once all the technological barriers had been overcome, participants were each assigned a 

laptop, and they were given forty-five minutes of class time to plan and begin to execute their 

projects in Minecraft.  An educational version of the game, known as MinecraftEDU, was 

used.  This version of the game was chosen because it allowed for the researcher to manage 

participants’ actions in the game.  For example, MinecraftEDU allows instructors to freeze 

characters or block chat functions to guard against inappropriate language.  In addition, this 

version of the game was used because it allowed participants to have access to most of the 

materials needed to build their monuments or spaces, but it disabled access to some of the more 

destructive materials, such as TNT or lava.  This restriction protected groups from the 

unnecessary destruction of their projects by other participants. Although these destructive acts, 

called griefing, are an active part of Minecraft gameplay outside of the classroom, the researcher 

thought it would be in the best interest of participants to build without this threat.  Participants 

played the game in creative mode, meaning that they didn’t have to mine for any materials that 

they needed to build.  There were no obstacles in the game.  The only challenge was for 

participants to actively construct their monuments or spaces.  In total, participants played the 

game for five class periods, for 45 minutes per week, over 12 weeks, totaling about 4.5 hours.   
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Classroom Setup 

 Physically, participants sat with each other at desks, in pairs or groups of three (mostly 

pairs).  Each participant had his or her own laptop and a mouse, which facilitated movement in 

the game compared to the track pad on the laptops.  The laptops were owned by the school, but 

the licenses to the game itself, server access, and the mice were donated by Temple University’s 

College of Education and the School of Media and Communication.  Most of the laptops were 

2008 Macintosh MacBook laptops with 2GB RAM.  These were not the optimal laptops for the 

experience, because the game required a great deal of memory.  Although the game did not lag, 

participants often had to stop the gameplay because they ran out of battery life, and there were 

few outlets in the classroom to charge the laptops.  This issue created frustration with the 

equipment quite often, and is a serious consideration for practitioners in the classroom 

environment. Some video games are optimally played on high-quality computers, which most 

schools cannot afford.  Participants’ frustration with the equipment was measured in both the 

survey instrument and discussed in focus groups. This frustration may have impacted 

participants’ intrinsic motivation and presence-based experiences.   

 
 

Administration of Second and Third Survey 
 
 On the sixth week of the project, participants in all groups took the second survey, which 

included specific questions about their experiences in the game space.  The questions measured 

participants’ intrinsic motivation to play the game through their self-reported levels of 

enjoyment, sense of autonomy, competence, and social connectedness.  The survey also 

addressed their perception of the learning environment, instructor, and their presence-based 

experiences.  
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Measurement of Intrinsic Motivation 

For this study, the Intrinsic Motivation Inventory Scales (IMI; Deci & Ryan, 2000) were 

modified for the audience and the particular parameters of this project.  Although the questions 

were not structurally changed, the wording and order of the questions were altered to be relevant 

to this project and to protect against biases. 

The sections of the IMI that measure intrinsic motivation (i.e., interest or enjoyment), as 

well as the correlates of intrinsic motivation (e.g., competence, sense of autonomy, and social 

connectedness), were specifically modified for the surveys that participants were given (see 

Appendix H). Research on the IMI has noted positive outcomes when the instrument has been 

modified for various activities and settings ("Scale Description"). Intrinsic motivation for the in-

class video game play was measured through survey items in a 7 point-Likert scale format, 

ranging from 1= not true for me to 7 = very true for me. Participants took the same survey twice, 

at week six and week ten. The questions were the same both times, because it was assumed that 

the amount of time between administrations would be sufficient to safeguard against practice 

effects. The modified IMI for this project asked questions that measure interest or enjoyment 

(e.g., I really enjoyed using Minecraft in class today), pressure or tension (e.g., When my teacher 

asked me to use Minecraft in class today, I felt really nervous), sense of autonomy (e.g., I felt 

like I was required to do the task in Minecraft today), and competence (e.g., I felt proud of what I 

did using Minecraft in class today). For the entire set of questions, see Appendix H. 

 
Measurement of Extrinsic Motivation 

If an individual perceives an external source of motivation, such as an instructor or 

classroom environment as warm and caring, then he or she can internalize that motivation.  This 

type of motivation, although external, can function like intrinsic motivation (Deci & Ryan, 1985, 
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2000). Instructors can support this environment if students see their teacher as warm, sensitive, 

and supporting a range of possible options for problem solving (Grolnick & Ryan, 1989). 

 Participants were asked to evaluate their sense of autonomy in the physical learning 

environment and their feelings about the teacher in general. The questions for this portion of the 

survey were adapted from the Perceived Autonomy Support Scale/Learning Climate 

Questionnaire (PAS/LCQ), which has been shown to reliably measure how instructors support 

the intrinsic motivation of their students in a classroom setting (Williams, Friedman,& Deci, 

1998). These questions included a 7-point Likert Scale rating system, with 1= not true for me, 

and 7 = very true for me. The questions on the survey were the following: (1) I feel like my 

teacher understands me, (2) I feel like I can tell my teacher something personal that I might not 

share with others, (3) My teacher makes me feel nervous when we use Minecraft during class 

time, and (4) My teacher listens to the way I want to complete a task in Minecraft before 

suggesting another way to do it. For the full set of questions, see Appendix H. 

 
Measurement of Presence 
 

Presence was measured using a modified version of the Temple Presence Inventory (TPI; 

Lombard et al., 2011), which was designed to measure multiple dimensions of presence across 

diverse media. In studies of CET, motivation has been shown to be a predictor of presence, 

particularly for in-game competence (Rigby et al., 2006), but the scales used for presence-based 

experiences were not as conceptually or as statistically reliable as the TPI. Lombard, Ditton, 

Crane, Davis, Gil-Egui, Horvath, and Rossman (2000) first developed the TPI to address the 

various presence-based scales that, prior to TPI's development, measured different conceptual 

definitions of presence but none all at once. The TPI was developed to combine the varying 

definitions of presence and to create a scale that could be used for different types of media. Since 
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its initial development, the TPI has been shown to reliably measure presence-based experiences 

(Lombard, Ditton & Weinstein, 2009) in both television and film (Lombard et al., 2000), as well 

as videogame-based experiences (Lombard et al., 2011). 

The questions for this project were modified to fit the in-game experience in the learning 

environment, but also to cover the varying conceptions of presence-based experiences, from 

spatial presence to social presence. The questions were formatted in a 7- point Likert scale 

ranging 1= not very true for me to 7= very true for me. The questions included the following: (1) 

When I played Minecraft in class today, I felt like I could reach out and touch the objects that we 

were building or playing with Minecraft, (2) When I played Minecraft in class today, if 

something that happened inside the game made me feel 

pleased or frustrated, I felt the same way I do as if it had happened outside of the game, 

(3) When I played Minecraft in class today, I felt excited and engaged, and (4) When I played 

Minecraft in class today, I felt like the events that happened inside the game were happening to 

me in real life. For the complete set of questions, see Appendix H. 

Participant Observation 

Participants were observed in two separate venues: the game world and the physical 

world. Boellstorf, Nardi, Taylor and Pierce (2012) pointed out that embodied participation is a 

crucial part of participant observation in virtual worlds. In their words, 

"Good participant observation means play and research in parallel as the same engaged activity" 

(Boellstorf et al., 2012, p. 69). However, not as much time was spent in the game world as was 

expected.  Instead, a lot of time was spent managing the classroom because the instructor used 

the video game time to grade papers and schedule other meetings with instructors to offer them 

professional development.  The instructor remained mostly uninvolved in gameplay, so the 
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researcher spent more time capturing the classroom environment with a camera while monitoring 

the technology and the classroom. The participants’ physical interactions and parts of their 

conversation with each other was observed and recorded as they played the game.    

As Sjöblom (2008) aptly asserted, although scholars often use interaction analysis to 

study the collaborative semiotic and embodied actions of video game players, they often focus 

on virtual interactions that neglect the value of co-presence, vocal response, and facial 

expressions (p. 131). The author noted that, especially for young players, vocal reactions of the 

participants, (e.g., response cries to failure or success, or conversation among players) is 

particularly useful for observing the sense of collaboration and embodied action in the virtual 

space. Thus, a lot of time was dedicated to observing and recording the facial expressions, 

conversations, and reactions to game play. The participants' interactions were recorded with a 

small video camera in order to further analyze these actions after the data collection procedures 

were complete. Participants had knowledge of the camera and gave their consent to be filmed. 

Much of the project involved observing participants in the physical learning environment, 

because one of the goals of the project was to inform instructional practices. During these weeks, 

a verbal report protocol, also known as the think aloud method, was conducted (See Appendix I; 

Ericsson & Smith, 1980), where participants were asked to report their actions in the game (e.g., 

What material did you choose? Why did you choose this material for your scale? What part of 

the scale model are you building right now?) The think aloud practice was conducted by asking 

participants to report what they were doing in real time, rather than asking them to reflect in past 

tense. This way, participants stayed present with their actions and did not stop to think about 

processes that were external to their current action. This practice is known as concurrent 

verbalization (Ericsson & Smith, 1980), and is it often used to study human-computer 
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interaction. This type of feedback has also been used by educational researchers to understand 

how students in classrooms work through problem-solving tasks, particularly in mathematics 

(Rosenzweig, Krawec & Montague, 2011). These verbal reports were recorded through field 

notes and video camera. Conversations and interactions that occurred while participants were 

building their scale models were observed and recorded. Abridged field notes were recorded 

while participants were observed during interactions in the physical and virtual learning 

environment, and then develop full-scale field notes after the observation period has ended each 

week. 

Phase 5: Participant Presentations and Focus groups 
 

The next section describes the last few weeks of the project (weeks, 10, 11, and 12), 

which included the participants’ presentations and the focus groups that the researcher conducted 

in groups with the participants.   

 Participant presentations. In class, during week ten of the project, the participants in the 

treatment group presented their projects to the instructor and the researcher, as well as to the rest 

of the class.  The participants used their presentations to describe how they used their 

calculations and approached building their monuments and spaces inside the gaming 

environment.  Participants discussed the challenges they faced while they were creating their 

monuments.  Their instructor graded them on their ability to articulate their process, and she did 

not grade their work in the game environment.  For a grading rubric, see Appendix D. 

 Focus groups. Focus groups were conducted during the eleventh and twelfth weeks of 

the project. For a list of questions, see Appendix J. A focus groups format was used, because it 

represents a balance between planned and comprehensive interviewing, and it offers the 

researcher insight into the intentions of the participant in the library or school psychologists' 
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office (Boellstorf et al., 2012, p. 93). A total of thirty participants discussed their experiences in 

focus groups over these last two weeks (in groups ranging from two to eight students) about their 

experiences in the virtual space, their perceptions of the project, and the instructor. The 

participants for focus groups were chosen by selecting a small group (no more than six 

participants) from the same class. Each student who was chosen was also asked to bring along 

his or her partner for the project.  Groups included mixed genders, but the students in a focus 

group were all in the same grade.   

 When they were in groups with their classmates, participants were more comfortable 

discussing the experience and their perceptions of the classroom.  The researcher video recorded 

thesefocus groups for further data analysis, but she discovered that the camera was making 

participants feel uncomfortable, so she turned the camera to face a nearby wall.  Instead, the 

camera was only used to record the participants’ voices.  The data from thefocus groups was 

transcribed and systematically organized according to the emergence of relevant themes 

(Boellstorf et al., 2012, p. 165). Participants in both the control and treatment groups were 

interviewed, especially those who were unfamiliar with Minecraft prior to the project so that the 

researcher could observe a range of diverse perspectives about the enjoyment of the game.focus 

groups were conducted in the library or the school psychologist's office so that participants might 

feel comfortable speaking their minds.  There were times, however, when administrators from 

the school would enter the room, and they expressed discomfort at allowing the participants to 

speak their mind about the perceptions of the classroom and their instructor.  The data from 

thesefocus groups, and the subsequent findings, will be discussed in the next chapter. 

The next chapter reviews the research questions and hypotheses that were investigated in 

this project and presents the quantitative data that either supports or refutes them.   
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CHAPTER 5—QUANTITATIVE DATA ANALYSIS AND RESULTS FOR SURVEYS 
AND QUASI-EXPERIMENT 

 
Overview 

The following chapter describes the data analysis procedures for the quantitative portion 

of the study, including preparation of the data, management of missing data, and the creation of 

variables to generate the relevant statistics that provided the results for each hypothesis. SPSS for 

Macintosh (Version 22, 2014) was used to analyze the data from the pre- and posttests, including 

the use of histograms to examine the shape of the distribution, and consideration of skewness and 

kurtosis.   Scores on pre- and posttests were continuous variables, and the scores on surveys were 

treated as continuous variables even though participants responded on a Likert scale of 1 to 7.  

Although this is an ordinal level of measurement, scholars claim that it is valid to treat data this 

way when normality assumptions are satisfied, and that these data are still able to estimate 

parameter values (Lubke & Muthén, 2004).     

 

Characteristics of the Participants 

At the beginning of the school year, 118 students total were enrolled in the four classes, 

but only 94 were present by the time the study began. Thus, 94 surveys and pre- and posttest 

were prepared for the start of the project in October of 2013. The reason there was a difference 

between the original enrollment and the final preparation of the surveys and tests was because 24 

of the originally enrolled students were not attending the school by the time the study began The 

sample was not randomly generated.  It was a convenience sample that was chosen as a case 

study, as explained in the previous chapter.  This type of sample violates the basic assumptions 

of inferential tests such as ANOVA. Comparisons across groups were not conducted because the 
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inferential data could not be generalized to a larger population.  However, one group of 

participants was treated as a quasi-control group (Group 3) in order to observe if the in-game 

task created some observable difference in learning scores.  Still, this effect cannot be 

generalized to any population; it merely serves as a case study.  There were four groups of 

participants observed in the study, group 1 (n= 29), group 2 (n= 30), group 3, which was the 

control group, (n= 22), and group 4 (n= 22).  These groups were formed prior to the start of the 

study, as each group represents a class of students.    

The following sections describe how indexes and aggregate scores for key variables were 

created for analysis.   

Pre-and Posttests 

Pre- and posttests were distributed in paper format. Only 86 were included in the final 

analysis.  Many participants did not take both tests, because they were absent for one of the tests.  

A few participants transferred from the school completely. Only those participants who 

completed both the pre- and post- tests were considered for the final analysis.  When participants 

left both multiple choice and open-ended questions blank, the scores were marked a 0, but the 

researcher included these questions in the final analysis of pre- and post-test scores.   

Inter-coder reliability. 

Two coders, including the researcher and a mathematics instructor, who was not affiliated 

with the school or otherwise involved in this research project, coded the short answers to the 

conceptual learning portion of the pre-and posttests using the answer key and the rubric table 

(see Appendices A & B).  The researcher and instructor did not discuss their thoughts about the 

assessment before they coded the evaluations.  The researcher and mathematics instructor coded 

the pre-and post-tests in separate quarters. 
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   Initially, the researcher and instructor coded a random sample of ten tests from the full 

sample, and then assessed reliability measured by Cohen’s kappa coefficient (the proportion of 

the units in which the coders agreed divided by the proportion of the units of agreement expected 

by chance).  The first reliability coefficient was κ=.67, which was calculated using SPSS.  It was 

decided that the coefficient was too low, as coefficients of .80 are greater are preferred, even 

though Cohen’s kappa is conservative, and coefficients of .70 or greater are acceptable 

(Lombard, Snyder-Duch & Bracken, 2001). The researcher and instructor then spent an hour 

discussing and evaluating problems and discrepancies in the assignment of numeric rankings to 

qualitative responses. This process was repeated once more, with more ten more tests from the 

participant sample, until inter-coder reliability, exceeded .85 for rubric score assignments. The 

final kappa was κ=.87.    

Surveys 

In this study, the participants took three surveys:  one baseline survey that inquired about 

their experience playing and intrinsic motivation to play video games before the project began, 

and two identical surveys that probed about their intrinsic motivation to engage in the task, their 

feelings of support from the classroom instructor, and their sense of presence.  

Participants completed the surveys using surveymonkey.com.  The questions to the 

surveys were written prior to distribution.  Participants took the surveys on laptops during class 

time. The first survey was distributed after the poster project assignment was given.  After the 

first survey was distributed, only 94 students completed the survey.  The researcher did not 

consider incomplete responses in the final analysis. The second and third surveys were 

distributed immediately after gameplay.  For the second survey, the researcher distributed 95 
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surveys and received 92 complete responses that were used for final analysis.  For the third 

survey, the researcher distributed 93 surveys, but only 88 complete responses were received.   

The first section of the results includes descriptive data about the participant population 

prior to engaging in the task, to give the reader some insight into the participants, their 

demographic make-up, and their prior experience with video games.  This survey was not used to 

test any specific hypotheses. The following section presents demographic data about participants, 

their perception of the classroom environment, their instructor, and their experience with the 

activity. The data from the first survey are presented to give the reader a sense of the 

participants’ involvement with video games prior to using Minecraft in their classroom. 

The second section includes the results of the hypotheses that were tested.  It includes 

data from the second survey, where participants the first reported intrinsic motivation, 

competence, autonomy, and presence. Next, the chapter includes the results of the third survey, 

which was the second time the key variables were measured.  Finally, there's a description of the 

aggregate scores that were constructed across the two identical surveys, in order to measure the 

overall motivation to engage in video game play and its relationship to the key variables.     

 
Survey One: Demographics and Game-Related Activities 

 
Ninety-four participants completed the first survey.  Of those, 47 participants were male, 

and 47 were female.  The mean age was 12.72, the standard deviation (SD) was 0.71.  The 

median age was 13.00.  The age range was from 11-15. The data are normally distributed.   

Of the participants who took the survey (N = 94), 64 (68%) had played Minecraft at least 

once prior to beginning the project.  Of the 64 participants who had played Minecraft before, 35 

(54%) had played the game within the last month.  The researcher grouped these respondents as 
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“active Minecraft players.”  Of the entire population (N= 94), 50 participants said they were 

actively playing other video games, and 9 participants said they were not actively playing video 

games. Of the nine participants who were not actively playing video game, only one participant 

had tried Minecraft before. 

'Other' active video game players. The participants who were actively playing other 

video games were grouped as “other active video game players” for analysis purposes only—

these groups were not part of the project design or relate to the hypotheses. Of those 50 

participants, 28 (56%) of them had tried Minecraft before, and 22 (44%), had never tried 

Minecraft before; 23 participants (46)% of the “other active video game players” were male, and 

27 (54%) were female.  The mean age was 12.68, SD = 0.68, and the median was 13.  The data 

were normally distributed. 

  Non-active video game players. Of the 9 participants who did not actively play video 

games, 8 (88%) of this group had never played Minecraft before. The researcher grouped these 

participants into the “non-active video game players group” for demographic analysis purposes 

only. Of the nine participants who didn’t actively play video games, 100% were female.  The 

mean age was 13, SD= 0.71, and the median was 13.   The data were normally distributed.  When 

asked why these participants didn’t play video games, seven participants (78%) said they didn’t 

find them interesting, and 2 (22%) said they felt they weren’t very good at them. 

Table one summarizes the demographic make-up of these three groups.  These groups 

were not used for any specific analyses, rather they help to characterize the demographics and 

player activities of the sample prior to beginning the project. 
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Table 1. Demographic and player profile information for active Minecraft, active other video 
game players, and inactive participant groups. 

Group Gender  
(% female) 

Mean Age (SD) % tried Minecraft 
at least once 

Active Minecraft 
players (n= 35) 
 

31% 12.71(0.75) -- 

Active other video 
game players (n = 
50) 
 

54% 12.68 (0.68) 56% 

Inactive video game 
players (n= 9) 

100% 
 

13.00 (0.71) 1% 

 
 
Survey One: Perception of the Physical Learning Environment 

 Although not specifically included in the hypotheses of this project, this first survey 

asked participants about their perception of the classroom environment, simply to get a sense of 

how much they trusted their instructor and whether they felt comfortable with the subject matter 

presented in class.  These questions were identical to later questions in surveys two and three, 

and they were derived from PAS/LCQ instrument.  These questions asked participants about 

their perception of the autonomy-supportive character of their instructor and their classroom.  

This scale has been shown to reliably measure whether an instructor is supportive of intrinsic 

motivation in the physical learning environment. These questions asked participants to rate on a 

Likert scale (1 = not very true for me and 7 = very true for me).  The statements were the 

following:  (1) I feel like my instructor understands me, (2) I feel like I could tell my instructor 

something personal that I might not share with others (3) I enjoy coming to this class, and (4) 

The subjects in this class make me nervous (this item was reverse coded). 

A principal component analysis was conducted on the items extracted from the  
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first survey. Only one component with an Eigenvalue greater than 1 was extracted. This 

component accounted for 52% of the total variance. The reliability coefficient (Cronbach’s α) of 

the items was .76. This component score was used as the dependent variable of perception of the 

teacher and classroom environment. 

Baseline Behaviors: Descriptive Statistics for Survey One 

Intrinsic motivation  

A principal component analysis was conducted on the items extracted from the first 

survey. Only one component with an Eigenvalue greater than 1 was extracted. This component 

accounted for 78% of the total variance. The reliability coefficient (Cronbach’s α) of the items 

was .80. This component score was used as the dependent variable of intrinsic motivation. 

Competence 

 A principal component analysis was conducted on the items extracted from the first 

survey. Only one component with an Eigenvalue greater than 1 was extracted. This component 

accounted for 53% of the total variance. The reliability coefficient (Cronbach’s α) of the items 

was .86. This component score was used as the dependent variable of competence. 

Autonomy 

A principal component analysis was conducted on the items extracted from the first 

survey. Only one component with an Eigenvalue greater than 1 was extracted. This component 

accounted for 48% of the total variance. The reliability for these items was (α=.88). This 

component score was used as the dependent variable of autonomy.   

Social connectedness/relatedness 

A principal component analysis was conducted on the items extracted from the first 

survey. Only one component with an Eigenvalue greater than 1 was extracted. This component 
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accounted for 56% of the total variance. The reliability for these items was (α= 0.78). This 

component score was used as the dependent variable of social connectedness/relatedness.   

Scoring and Index-Construction for RQs and Hypotheses:  Pre-and Posttests, Survey Two, 
and Survey Three 

 
The second and third surveys specifically address the research questions and hypotheses 

outlined in the previous chapter.  In order to track the key variables over time, a learning variable 

was created for the pre- and post- tests, and key variables for each set of scale items in the 

surveys. A principal components analysis was conducted for each of the sets of scales in each 

survey, and factor scores, with Eigenvalues greater than one, were used as dependent variables 

Rote Learning 

In coding multiple-choice answers to rote learning questions, the researcher used an 

answer key (see Appendix A). The multiple-choice questions were assigned a score, and were 

worth a total of 30 points.   

Conceptual Learning 

Coders referred to an answer key to rate the participants' answers on open-ended 

conceptual questions (see Appendix A).  Responses to the open ended questions were assigned 

points based on their consistency with the rubric provided (see Appendix B).  The conceptual 

learning section was comprised of two separate sections.  The first two questions were rated on a 

scale of 0= No Response provided, or Response is completely incorrect,	  to 5 points= Response 

defines scale model and mentions the use of proportionality, and the last two questions were 

rated on a scale of 0= No Response provided, or Response is completely incorrect, to 10 points = 

Response sets up proportion and follows through correctly, for at total of 30 points.   Each point 

within the rote and conceptual learning sections of the test were weighted equally.  	  



	   	   95 

	  

Learning Variable 

 In order to measure the concept of learning, scores were created by subtracting the mean 

score of the total score on the pretest from the total score on the posttest, known as a gain score  

(Dimitriov & Rumrill, 2003), where the score, or D is the change between tests, D= Y2 - Y1.  

Though some researchers have raised concerns about the reliability of these scores compared to 

the pre-and posttest scores they are derived from, Dimitriov and Rumrill (2003) pointed out that 

this is only a problem when pre- and post-test scores have equal (or proportional) variances. 

Thus, the variances of the scores were testing to assure this method was appropriate.  A 

dependent samples t-test to compare pre- and post-test scores was conducted and significant 

difference between the pre- and post-test was found, t(68) = -6.03, p < .001.  The significant 

difference between scores served as evidence to support the difference between the two, and 

rationalized using a gain score. 

Factor Scores for Key Variables: Surveys Two and Three  

 A principal component analysis was conducted on each of the scale items for the key 

variables represented in each survey. For each set of scales, only one factor with an Eigenvalue 

greater than one was retained. Table two demonstrates the percent of variance for each factor 

retained from each survey. 
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Table 2. Variables, % of variance and reliability measures for surveys two. 
Variable % of variance Reliability score 

(Cronbach’s α) 
Survey Two 
 

    

Autonomy 
 

45% α = .72 

Competence 58% α = .73 
   
Intrinsic Motivation 77% α = .86 
   
Perception of Learning 
Environment 

44% 
 

α = .89 

   
Spatial Presence 75% α = .88 
   
Social Presence 60% α = .88 
 
Table 3. Variables, % of variance and reliability measures for survey three. 
Variable % of variance Reliability score 

(Cronbach’s α) 
Survey Three 
 

    

Autonomy 
 

53% α = .74 

Competence 54% α = .72 
   
Intrinsic Motivation 70% α = .86 
   
Perception of Learning 
Environment 

48% 
 

α = .86 

   
Spatial Presence 83% α = .88 
   
Social Presence 64% α = .88 
 

Social Connectedness 
A modified version of the Intrinsic Motivation Inventory (IMI) was used, and it inquired 

about participants' sense of competence and autonomy related to the task they were required to 

complete.  Unfortunately, the researcher overlooked the fact that this version of the IMI does not 
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ask participants' about social connectedness or social relatedness to complete the task, because 

this variable is only distally related to intrinsic motivation, as outlined by Cognitive Evaluation 

Theory (CET).  Although social connectedness was discussed with participants' during focus 

groups, this variable was not measured quantitatively as was had initially proposed.   

Hypotheses 1: Competence, Autonomy and Intrinsic Motivation 

 The descriptive data, including the significance testing of the correlation (Pearson’s r-

value) offer strong support for the positive relationship between self-reported levels of 

competence and autonomy, and their relationship to intrinsic motivation.  The data support the 

hypothesis that as intrinsic motivation levels rose, so to did participants sense of autonomy and 

competence. This relationship supports the operation of CET in the context of the project. The 

data from survey three show a significant and strong positive relationship between self-reported 

levels of intrinsic motivation and competence, r(86) = .73, p <.01, and a significant and strong 

positive relationship between intrinsic motivation and autonomy,  r(86)=0.65, p <.01. Further 

analyses show that using competence as a predictor for intrinsic motivation explains about 65% 

of the relationship between the variables (R2= .65).  

In the context of the game and classroom environments, the analyses demonstrated that 

the conditions of CET operate consistently with the literature (Deci & Ryan, 2000).  Participants’ 

self-report of intrinsic motivation is positively associated with their sense of autonomy and 

competence with respect to the task that was completed using Minecraft. Furthermore, measures 

of autonomy and competence are significant predictors of intrinsic motivation, and explain about 

65% of the variance in the relationship between autonomy and competence as predictors of 

intrinsic motivation.   
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Table 4. Regression analysis for follow-up to Hypothesis 1 
Variable B SE (B) β t p-value 
Autonomy  .49 .11 .43 4.46 .0001 

Competence .27 .07 .37 3.86 .0002 

 

Hypotheses 2: Perception of the Learning Environment and Instructor 

The descriptive data, including the significance test of the correlation coefficient show a 

weak, positive, non-significant relationship between the perception of the learning environment 

and instructor and intrinsic motivation. The data from survey three show a non-significant and 

weak positive relationship between self-reported levels of intrinsic motivation and perception of 

the learning environment, r(86) = .17, p = 0.11.  

A stronger positive correlation was expected between intrinsic motivation and the 

perception of the learning environment and instructor.  In the next chapter, possible reasons for 

this result will be discussed.   

Hypothesis 3: Presence-based Experiences and Intrinsic Motivation 

The data show a significant, moderate, positive relationship between self-reported levels 

of intrinsic motivation and spatial presence, r(86) = .75 p < .01, as well as levels of intrinsic 

motivation and social presence r(86) = .55 p < .01.  

The researcher conducted a follow-up analysis using presence as a predictor of intrinsic 

motivation.  The model was significant and 57% (R2= 0.57) of the variance in the model in was 

explained by the relationship between spatial presence, social presence, and intrinsic motivation. 

Table 5 demonstrates the regression analysis, using presence as a predictor for intrinsic 

motivation. 
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Table 5. Regression analysis for follow-up to Hypothesis 3 
Variable B SE (B) β t p-value 
Spatial Presence  .70 .09 .69 8.19 .001 

Social Presence .12 .09 .12 1.44 .155 

 

Hypothesis 4: Learning and Intrinsic Motivation 

The descriptive data, including the significance test of the correlation coefficient show a 

small, negative, and non-significant relationship between learning and the intrinsic motivation to 

complete in-game tasks, r(84)= -.13 p=.16  

These data demonstrate that the hypothesized relationship proposed by the researcher was 

not found.  In the next chapter, the researcher will discuss the interpretation of this result as it 

relates to the research questions.  The researcher also examined if the correlation between 

intrinsic motivation and learning was stronger in the groups who completed the in-game task 

(Groups 1, 2, & 4) versus the group who didn’t (Group 3).  The correlations revealed no 

significance, but were actually positive for the control group. The correlations for the task-

related groups was r(61)= -.17, p=.15 and for the control group, r(24)=.20, p=.35 

  As a follow-up analysis, differences between time points were examined.  First, the 

levels of intrinsic motivation were analyzed to observe significant differences from the second 

survey to the third survey.  The test demonstrated no significant difference between intrinsic 

motivation levels at survey two and survey three, t(88)= .14, p = .89.  Thus, there was no 

significant fluctuation in intrinsic motivation levels during the project. 

A dependent samples t-test was conducted to observe if there were significant differences 

in the pre-and post-test.  The results indicated a significant difference between the two tests, 

t(85)= -8.24, p <.001 (two-tailed). Repeated measures tests were conducted for the control group, 
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t(17)= 1.23, p=.24, and those scores compared to the groups that completed the task, t(64)= -

9.64,  p<.001.  Thus, the repeated measures tests reveal significance among the pre-and post-test 

scores with the groups who completed the task compared to the control group.  A one-way 

ANOVA reveals a significant difference between groups, F (3, 82)= 4.35, p<.01.  However, the 

data are not randomly sampled, so any variation due to the treatment cannot be attributed to the 

effect of the video game, and the difference in scores could be due to the natural variation 

between groups. Thus, caution must be taken in interpreting these results.   

 

Test of the Overall Model 

 A multiple regression was conducted to understand how well the independent variables— 

autonomy, competence, social presence, and spatial presence— were predictors of intrinsic 

motivation levels. The factor scores for the independent variables (i.e., autonomy, competence, 

social presence, and spatial presence) were entered and the factor score for the dependent 

variable (i.e., intrinsic motivation) was regressed on those variables.  The results demonstrated 

that the test of the model was significant, F(3, 84)= 33.72, p < .001, R2 =.62, R2
Adjusted =.60.  The 

adjusted R2 was .60, which signifies that 60% of the variance was explained by the independent 

variables.  The data suggests that not only are there linear relationships between each 

independent variable (e.g., autonomy, competence, spatial presence and social presence) and 

intrinsic motivation, but the combination of these independent variables is relatively strong in 

predicting intrinsic motivation as well.   

 Examination of the beta coefficients revealed that autonomy and competence were 

significant predictors of intrinsic motivation, but the effects of spatial and social presence were 

suppressed when entered into the model with autonomy and competence.  These results imply 
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that spatial and social presence were not significant predictors of intrinsic motivation.  It is 

possible that presence variables serve to mediate or moderate the relationship between 

autonomy, competence and intrinsic motivation. The implications of these findings are discussed 

in the following chapter.  

 

Chapter Summary 

 This chapter focused on the quantitative data collected in this project though the quasi-

experiment and survey methods.  It addressed the specific hypotheses proposed in the previous 

chapter, and provided the statistical data for the test of the hypothesis.  The next chapter will use 

the research questions proposed in the previous chapter to reveal the relevant themes uncovered 

from the observation and focus group data (i.e., qualitative data). Table 6 summarizes the 

statistical results for each of the four hypotheses that were tested using quantitative methods. 

 
Table 6.  Summary of Results  
Hypothesis Results 
H1: Self-reported levels of autonomy, 
competence, and social connectedness in the 
game world are positively associated with 
self-reported levels of intrinsic motivation to 
complete in-game tasks in the pursuit of 
learning outcomes. 

Intrinsic Motivation and Competence 
r(86)=.73**, p<.01 (moderate to large 
positive correlation) 
 
Intrinsic Motivation and Autonomy 
r(86)=.65**, p <.01 (moderate to large 
positive correlation) 

H2: Self-reported perceptions of the teacher 
as warm, caring, and autonomy-supportive 
are positively associated with self-reported 
levels of intrinsic motivation to complete in-
game tasks in the pursuit of learning 
outcomes. 
 

Intrinsic Motivation and Perception of 
the Instructor and Learning 
Environment 
r(86)=.17 (small positive correlation, 
non-significant) 

H3: Self-reported spatial and social 
presence-based experiences are positively 
associated with self-reported levels of 
intrinsic motivation to complete in-game 

Spatial Presence and Intrinsic 
Motivation 
r(86) = .75**, p < .01 (large positive 
correlation) 
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tasks in the pursuit of learning outcomes. 
 

Social Presence and Intrinsic 
Motivation 
r(86) = .55**, p < .01 (moderate 
positive correlation) 

H4: Self-reported levels of intrinsic 
motivation to complete in-game tasks in the 
pursuit of learning outcomes are positively 
associated with the evaluation scores that 
demonstrate conceptual learning (higher 
scores in learning assessment will indicate 
deeper conceptual learning). 
 

Intrinsic Motivation and Learning 
r(84) = -.13, p= .16 (small negative 
correlation) 
 

Note: ** values are significant at α=.01 (two-tailed) 
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CHAPTER 6—QUALITATIVE DATA:  ANALYSIS AND RESULTS  
FOR FOCUS GROUPS 

 
In the previous chapter, the results from the quantitative portion of data collection were 

discussed, which applied to the research questions and hypotheses from the survey and learning 

instruments (i.e., pre- and post- tests).  In this chapter, the results of the qualitative analysis are 

discussed in a similar format.  The data are derived from the qualitative methods of participant 

observation and focus groups.  First, the methods for collecting and analyzing the qualitative data 

are discussed, and then the results for each research question are discussed as well. The 

implications of the qualitative results are discussed in tandem with the quantitative results. 

Finally, the theoretical and practical the implications for this project overall are addressed. 

During the course of the study, the students were observed in the classroom space only.  

As originally planned, students were not observed in the game space and in the classroom, but 

they were only observed in the classroom because the observation of classroom seemed better fit 

to address the research questions.  It proved more valuable to the goal of the project to let 

students remain un-moderated in the game.  It was concluded that research questions proposed 

by this project could be better answered by observing the physical interactions of students rather 

than the virtual ones. One of the goals of the project is to inform the integration of the virtual 

environment into physical instructional practices. Thus, the students' use of the video game as a 

part of their physical classroom environment was chosen as the optimal space for observation.   

Still, a great deal of data was collected from observing the physical interactions of the 

students with one another in the classroom. In his article on video game play in public spaces, 

Sjöblom (2008) asserted that, although scholars often use interaction analysis to study the 

collaborative semiotic and embodied actions of video game players, they often focus on on-line 
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interactions that neglect the value of co-presence, vocal response, and facial expressions. The 

author noted that, especially for young players, vocal reactions (e.g., response cries to failure or 

success, or conversation among players) are particularly valuable for observing the sense of 

collaboration and embodied action in the virtual space. Sjöblom’s ideas provided the rationale 

for observing the physical interactions rather than virtual ones, because they might best inform 

the practice of gaming in the classroom. The facial expressions, conversations, and reactions to 

game play were video-recorded. Students' actions in the classroom were discretely recorded with 

a video camera. The students did have knowledge of the camera and gave consent to be filmed. 

After every session, field notes were recorded, detailing observations about the interactions that 

were witnessed. 

Focus groups 

Focus groups were conducted in groups during the eleventh and twelfth weeks of the 

study, using a video camera to record sound only. Although the group process may have affected 

the data recorded (i.e., individuals might not have offered the same responses individually as 

they did collectively), focus groups were found to be the best method.  In early attempts to 

individually interview them, the students were reticent to respond.  It was suspected that students 

felt awkward with the camera and without the support of their peers. Focus groups were 

conducted in a private space, and rapport was developed with the students.  Despite this, I found 

that students were most comfortable discussing their experiences without the video camera 

pointed at them, and when they were in the presence of colleagues. Students were interviewed 

for approximately 60 minutes in groups about their experiences with using Minecraft in their 

mathematics class. 
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Participant Observation and Focus groups 

The data from the focus groups was transcribed and systematically organized according 

to the emergence of relevant themes (Boellstorf et al., 2012). To analyze the data from the 

participant observation method, the videos were reviewed along with field notes in order to 

reflect on the key themes that emerged as a result.  The analysis was conducted after transcribing 

the interview data from the focus groups. The results were drawn from field notes after 

considering the themes emerging from the students’ point of view.  

The next sections describe the results and conclusions based on the research questions 

proposed in this project.  The research question is first provided and then the results are 

discussed in terms of the key themes that emerged from the data analysis process. 

The first research question was the following: 

RQ1: How do the concepts posited by the Cognitive Evaluation Theory (CET) operate in 

the specific context of a virtual learning environment (i.e., the popular construction-based 

video game world, Minecraft)? 

To briefly revisit the theory, CET (Deci & Ryan, 1980; 2000) states that an individual 

will experience intrinsic motivation to complete a task if their psychological needs for 

competence, autonomy, and connection with others are fulfilled.  The next section describes the 

operation of CET in the classroom environment as it was observed.   

The Fulfillment of Autonomy 

 CET states that self-determined action is crucial to one’s enjoyment or interest in a task 

(Deci & Ryan, 1980).  CET describes the ability to drive and maintain intrinsic motivation is 

derived.  The first section of results discusses the role of autonomy in the observations and the 

difference between this type of autonomy and the typical autonomy permitted to the students in 



	   	   106 

	  

the classroom.  

 When one thinks of the traditional K-12 classroom, autonomy isn’t the first thing that 

springs to mind.  In the classroom where the study was conducted, it was observed that the 

instructor certainly tried to promote autonomy within the constraints of the environment, but the 

physical limitations of space, and the bureaucratic stronghold of standardized testing, only 

permitted a superficial sense of autonomy for students.  Upon further observing the space and 

after interviewing students, it was found that Minecraft provided a separate space for students, 

where they felt much more autonomous in their actions and responsible for the outcome of their 

game play.  According to Ryan and Rigby (2011), the psychological need for autonomy means 

that one wants to be a causal agent in his or her life.  The authors described video games as 

autonomous environments where one can easily witness the impact of his or her autonomous 

choices. Where one player might learn to navigate a challenge in a game in a certain way to be 

successful, another may find a different mechanism to be successful with the same challenge.  

For example, in Minecraft, one might survive the creepers that attack in the night by building a 

shelter, where as another might create fire to burn the creepers alive.  Ryan and Rigby (2011) 

were careful to point out that autonomy does not mean complete independence from constraints 

or from others.  Autonomy signifies freedom from a single predefined outcome, within a finite 

range of meaningful choices.  Individuals may recruit collaborators, but they do not determine 

his or her ultimate success.  In the K-12 classroom, however, students are often subjected to a 

pre-defined set of actions that defies any sense of autonomy.  Although some schools may offer 

students many diverse activities, their success in the classroom is usually defined by one type of 

interaction with content: rote memorization through skill and drill techniques.   

When this project began in the fall of 2013, a few weeks were spent observing the 



	   	   107 

	  

general culture of the school and, specifically, in the classroom.  The school itself was part of a 

large urban public school system. The school has prided itself on offering music, dance, theater, 

and technology classes, which had become a luxury compared to many cash-strapped schools in 

this school distract. The school had a thriving parent-teacher association—a rare element for this 

district—that provided a great deal of the financial support for extracurricular activities. In fact, 

at the start of the school year in 2013, many schools in the district didn’t even have the financial 

support to open their doors (Bidwell, 2013).  

One of the extracurricular activities was the Minecraft club, which was held in the spring 

prior to the start of this study.  The afterschool club was financially supported by parents of the 

students at the school (see previous chapter, ‘Methods’ for a description of the pilot study).  The 

school had more financial and community support to offer its students more options than most, 

and it boasted high scores on standardized tests.  These scores were inextricably linked to the 

amount of funds that the school received to educate its students.  The building’s walls proudly 

displayed student art work and achievement, but most notably were the banners that displayed, 

year after year, the school achieved ‘adequate yearly progress,’ meaning that students’ 

standardized test scores were far above average for the struggling district, and the school was 

rewarded for having students who performed well on standardized tests.  Although this 

achievement was no doubt related to the type of community support and financial resources that 

parents and teachers provided, it still evidences a lack of student-driven autonomy in education.  

Students were given the option to attend chess club, or take dance lessons, but their success 

rested on their ability to perform well on a standardized instrument, which, as a technology, was 

over a century old.  Despite having many dressed up hallways and curricular activities, core 

learning in mathematics, literature and the sciences was bound—quite un-autonomously—to 
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standardized testing, where one path to success is valued above all. 

The technology of standardized testing, unlike a game like Minecraft, values bounded or 

discipline-specific knowledge, individual achievement by rote memorization above 

experimentation and reflection about processes.  The space offered by a tool like Minecraft is the 

opposite of a standardized test, or its partner, the skill-and-drill worksheet, which most students 

in this school had multiple encounters on a daily basis. Video games like Minecraft value 

collective knowledge and de-centralized centers of expertise.  Technologies like the worksheet 

and standardized testing evaluate students as individuals and keep them tethered to the ‘center’ 

of knowledge—the instructor.  Thus, while a teacher may find unique activities for students, so 

long as they are evaluated individually, with a highly individualized tool like the standardized 

test, then tools like Minecraft will remain on the boundaries of classrooms (Cipollone, Schifter, 

& Moffat, 2014), and students will not be able to take autonomous ownership of their own 

learning.   

This phenomenon was observed early in the classroom observations.  There was a lot of 

dressed up activities and tools, parading as autonomous—offering students the ability to work 

with each other on something fun—but in the end, most students only had the time and mental 

energy to complete their worksheets and tests, which were tied to the standardized tests 

mandated twice a year.  It is important to note that having a common goal—like succeeding on a 

standardized test or getting into a ‘good’ high school, is not the element that negates autonomous 

action.  Instead, the problem is that tools such as skill-and-drill worksheets often lack a 

meaningful range of options for students to complete them.  In the end, it is the instructor that 

reinforces this singular path to success.  Thus, the students are unable to rely their fellow 

students as collaborators, and eventually they have to get reassurance from the instructor that 
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they are following that correct and singular path.  

Upon entering the classroom, this idea was observed physically—a lot of decoration on 

the traditional classroom space. The classroom was covered in inspirational quotes from 

scientists, such as Einstein and colorful reminders of key mathematical equations. Notably, too, 

physical space was lacking, which was stressful for many students.  There were thirty desks 

crammed into the classroom, which barely allowed space for the instructor’s desk.  When 

walking to the back of the classroom, one often was unable to exit because there were so many 

desks.  Students often had to wait for others to exit from the front.  

Early in the project, it was observed that the teacher did value collaboration, and she let 

students sit and work in pairs.  Also, she gave them extra-curricular projects to enhance their 

understanding of the content.  For example, students were given a recipe project, where they had 

to scale a recipe to feed thirty people instead of eight or four, as typical recipes dictate. However, 

students were only given time to complete these activities in their homes. Other times, students 

were assigned work online on “Study Island,” was simply an online repository for skill-and-drill 

worksheets. There was little time, if any, to discuss the more practical projects and how they 

related to the content that was being taught.  Every class session that was attended prior to 

starting the project was consumed by completing one or more skill-and-drill worksheets.   

Students were permitted to collaborate if they didn’t understand, but most failed to help 

each other reach the answers. Students asked the instructor for help so many times that most 

classes ended in the teacher explaining how to complete the worksheet by writing on the board.  

All experimental technologies, like using laptops to search or take notes, or whiteboards to test 

out answers and solutions, became subsumed by the singular technology of the instructor being 

the center of knowledge, distributing through the age-old technology of the chalk board, students 
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with paper, pencils, and worksheets.  Critique of these approaches is offered cautiously.  For 

their purposes, they work quite well and present little barriers to use.  But, the worksheet tool—

unlike a video game—doesn’t allow for much autonomous action.   

One might argue that there are many ways to solve a subtraction problem, and that’s true.  

However, the students in this study were so fatigued and uninterested in the constant interaction 

with these practices that they were no longer searching for meaningful or autonomous ways to 

complete the problems.  There were many unique approaches presented to them, but in the end, 

they begged the instructor just to show them ‘how to get it [the worksheet] done.’  And in the 

end, the instructor complied, because she knew that in the standardized testing scenario, upon 

which many significant decisions would rest (e.g., garnering school funding or gaining 

admission to high school), the students would need to know the fastest and most efficient way 

possible to ‘get it done.’  It seemed that students who were placed in the higher classroom tracks, 

among other characteristics, were simply faster than others with getting the worksheets done.  

The classroom sessions with ‘higher achieving’ students were often incredibly quiet in the 

beginning, because they were quickly powering through their worksheets to ‘get them done.’ 

One example of this scenario occurred when classroom observations were conducted 

after the end of the project. During one observation session with lower achieving students (i.e., 

the control group that did not do a scale-factoring worksheet in Minecraft), the teacher was 

observed to use a collaborative approach to complete a worksheet on fractions.  Students began 

chattering about other topics and asking the instructor questions.  When the instructor began to 

get frustrated by the questions, because they demonstrated a lack of simple conversion skills, she 

silenced the classroom and began writing on the board.  The instructor was not controlling.  In 

fact, she was looking for ways to inspire independent action by the students.  In most cases, 
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though, she needed to find the simplest and shortest method of getting almost thirty people to 

understand a concept.   

And in the end, that is often why more creative approaches like Minecraft get pushed out 

of the classroom.  Instructors are forced to find the most efficient, inexpensive, and fail-proof 

way of communicating information in the shortest amount of time.  Thus, worksheets, tests, 

chalk, and pencils prevail.  However, these technologies fail to encourage autonomous action in 

a way that provides meaningful learning. It is also important to note that the students were in 

seventh and eighth grade.  Although they value autonomous action in other aspects of their lives, 

they have long been exposed to the culture of traditional K-12 learning environments, where, 

although there may be many fun activities, when it comes to the big tests, everyone is measured 

by how well they do the same activity.  The students are well versed in who’s the smartest, 

because they complete the activities in the way that instructors value most. 

  The Minecraft project offered students autonomy in many ways.  Superficially, being 

able to go into the space of the game at least offered students’ freedom from the regular skill-

and-drill worksheets.  One participant, who was at first reticent about the project, explained: “At 

first I thought it would be baby stuff, but then I found myself looking forward to [using 

Minecraft].  It was a day I don’t do worksheets. I didn’t know how I would get a good grade 

because I never played before.  But I was excited to do something other than worksheets.” 

Another female participant told me,  “Like, there’s like the nerds, and we spend most of the math 

class being bored, so we liked the Minecraft project.”   

 The students’ commentary offers several key pieces of evidence about the operation of 

CET in the game space, but with respect to autonomy, their comments show that the game 

provided freedom from the routine or freedom from the repetitive nature of classwork. 
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To observe the operation of CET in the classroom, however, autonomy would be 

demonstrated by a meaningful set of choices and self-determined action within them, not just 

freedom from boredom.  The students discussed at length how the Minecraft activity was a 

peaceful space, where they weren’t nagged or chided for not uniformly doing the same thing—

they were allowed to choose the method of interaction with content and their own path to project 

completion.  In the Minecraft activity, students were given complete autonomy with which to 

build their scale model.  Although they had predefined parameters, there were many meaningful 

choices possible by which to arrive at the outcome.  All adults purposely stayed out of the virtual 

environment to let the students navigate this activity.  Though the students found that autonomy 

challenging and they chaffed at the lack of guidance at times, they were motivated by the 

autonomy to choose how and in what ways to complete the scale-modeled building.  The 

experience with autonomous choice was evident in their frustration, but eventually they adjusted 

to it.  In other words, students expressed that, although there were times they didn’t like the lack 

of guidance, they were eventually pleased that they made meaningful choices in the face of 

challenge.  As it was expressed by one participant, “It was really annoying at some points, 

because if you didn’t know your exact measurements then you had to keep breaking it, and 

rebuilding it…sometimes I was like, UGH, I don’t know if I’m going to finish this! I was like, 

why would they tell us to do Minecraft and then not help us? [But then I realized] I had to figure 

this out for myself.  I was doing things." 

 In the words of another participant, “Well, we’re like in a school where they have to 

make us really good, but you’re never on your own.  And this was like cool, because you had to 

learn yourself basically, but having our class there with us, you felt like you weren’t alone.”    
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Thus, students were aware of their autonomy, and in the end they appreciated it, 

accepting the opportunity for self-determined action.  The argument here is that these 

observations demonstrate the operation of autonomy in the project, which led to the intrinsic 

motivation to persist.  The next section will discuss the evidence of competence, which also 

supported the operation of CET in the Minecraft environment.   

The Fulfillment of Competence 

To reiterate, competence is a key component in the operation of CET.  Competence 

inspires intrinsic motivation by not only giving the individual an opportunity to be successful at a 

skill or task, but also in the scaffolding of success.  In other words, intrinsic motivation for a task 

is inspired when the individual has multiple opportunities to develop skills and succeed.  Ryan 

and Rigby (2011) have pointed out that video games provide the perfect opportunity for this type 

of growth opportunity.  Level by level, video games give the player an opportunity to gain a 

growing set of skills, which become more complex as the player continues.  However, if the 

barrier for entry is incredibly high, then failure might prevent the player from simply engaging in 

the process.  

 In terms of its design as a video game, Minecraft presents a challenge in this way.  When 

an individual is first introduced to the game, there is little direction for how to operate key 

controls or how to even be competent in the experience.  Many video games (e.g., Super Mario 

Brothers) are very explicit about the goals and mechanical operation of the game.  Minecraft is 

in the genre of sand-box style video games, where goals are more self-directed, like playing in a 

sandbox, where one’s imaginative play is privileged over specific strategic goals.  In particular, 

Minecraft has very loosely defined goals, which can be intimidating for those who prefer specific 

and clear control over their gaming experience. Because the game lacked clear paths to 
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competence, many players didn’t enjoy the experience early on, but as they persisted, the 

students were motivated to continue with their own projects because they simply enjoyed the 

completion of their project in the game.  The competence based experience unfurled slowly over 

time, but it helped to maintain players’ motivation to persist in the game. This observation will 

be discussed later (see RQ2).   

Of the nearly 100 students who were a part of this study, only about 30% actively played 

Minecraft at the time of the study, and only about 30% of those players were female. In other 

words, only nine girls were comfortable and competent with the game.  This information is 

relevant because girls, particularly older girls (around age 14), seemed to be the most frustrated 

with the experience.  In observing the classes, I found that the girls were the most likely to lag in 

their participation in the project.  They often expressed frustration with the project, citing that it 

was getting in the way of their successful completion of academic goals.  As one eighth grade 

girl pointed out, “For me, it was a waste of time.  I thought we should have waited until the end 

of the year, and I need to study for my [standardized tests].  Instead, we took up time playing 

Minecraft.  I don’t think we’ll be prepared for [standardized tests].”  This particular student 

expressed that she felt the game play was a waste of time, but she also struggled with the ability 

to build her scale model in the environment.  Notably, she struggled with much of the class-work 

that was assigned to her in the class in general.  It may be that her lack of motivation in the 

game, and potentially in class in general, is because she was not given an adequate opportunity to 

become competent in the gaming environment, either because the goals were too challenging or 

too loosely defined.   

When goals are too challenging, or too loosely defined, then an individual can have a 

difficult time finding the opportunity for competence.  For these students, their need for 
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competence remained unfulfilled.  It is likely that because of this lack of opportunity, these 

students did not experience intrinsic motivation. 

Again, all of the adults remained out of the game and gave little instruction on how to 

play.  The game itself was expected to motivate the students.  Many of them remarked that, as 

they ‘got the hang of it,’ the experience became much more fun.  In one participant’s words, 

“I’m into other, like, video games, and especially, like, with the controls and stuff, and no one 

was, like, teaching me how to do it. After the two week mark, I was actually having fun with it, 

but at first it was just like, argh!”  Here, the participant demonstrated that her frustration 

transformed to enjoyment, but she had to persist through the challenge of becoming competent.  

Once students became competent with game controls, they had a much more enjoyable 

experience, and they continued to experience the joy of becoming competent with new 

challenges in the game.  After the third or fourth week of building, players then experienced the 

challenge of building in 3D space, in which they were also rewarded.  Two students detail the 

challenge of building and rebuilding in 3D space: 

Participant One: “I did like the project, but at the same time I didn’t. It was confusing 

and frustrating, and when people bombed my stuff or flooded it, and whatnot, that made 

me upset.” 

Participant Two: “You had to build the blocks; you had to delete the blocks. And it 

couldn’t be straight, it had to be slanted.” 

The process of building and revising—although frustrating at times—provided additional 

opportunities for competence.  The claim here is that these challenges not only presented 

opportunities to learn in a three-dimensional space, but they also provided additional 
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opportunities for competence.  These opportunities provided evidence for the operation of CET 

in the gaming environment, which grew and expanded as the project went on. 

The Fulfillment of Social Connectedness 

One of the determining factors for intrinsic motivation is that the task must initially be 

perceived as intriguing to the individual. As Deci and Ryan (2000) explained, “However, it is 

critical to remember that intrinsic motivation will occur only for activities that hold intrinsic 

interest for an individual—those that have the appeal of novelty, challenge, or aesthetic value for 

that individual” (p 59).  Many students expressed that they thought the game was “dumb” or “for 

their little brother."  These students were not intrigued by the game at first because they viewed 

the game as distasteful or inappropriate. In these cases, the motivation to play the game was 

likely internalized by these students because of the influence of social connectedness, or 

relatedness, and not because they initially were interested in the game.  The fulfillment of this 

psychological need was very evident in the students’ commentary duringfocus groups.  

Furthermore, it is likely that the influence of this social connectedness was particularly strong for 

this age group (12-14), because peer-based social relationships are becoming highly valued in 

this phase of human development (Burns, 2009).  

During the study, it was observed that this need was very predominant in contributing to 

intrinsic motivation.  In the words of this participant:  

I started playing it after we played in class, but I always resented people who played 
before, because I was like, “oh, you’re such a nerd.”  But when I actually played it…I 
loved it.  I don’t know.  I liked it better at school than at home because there was like 
more people there.  I don’t know if I am at home playing, there’s like not any people 
there, so. It’s, I don’t know, lonely.  And there’s not people you know, so… 
This commentary encapsulates two aspects of social connectedness that were observed 

and emerged as a repeated theme.  First, social influence motivated students to initially 
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participate that were initially reticent.  Second, the students were highly motivated by the social 

connectedness in the game, suggesting that their fulfillment of this psychological need was a 

factor in intrinsic motivation.   Further, the fulfillment of social connectedness is also related to 

presence, which will be discussed in later sections (see RQ4).   

The goal of this section was to describe the operation of CET in the context of the 

classroom, as observed through participant observation andfocus groups with students. The ways 

in which autonomy, competence, and social connectedness contributed to students’ intrinsic 

motivation to engage in Minecraft play for learning purposes were observed. The culture of the 

school and classroom environment were discussed to contextually demonstrate how the gaming 

environment motivated students’ beyond their typical interactions during the school day.  Unlike 

the physical learning environment, students were motivated by the autonomy to complete the 

challenge of scale modeling because it offered them a variety of options within a set of 

constraints.  In terms of competence, students were challenged by the physical elements of the 

game, such as game controls, but they were also challenged by game mechanics such as block 

placement in a 3D environment.  They managed to overcome these obstacles, and increase their 

competency in the game overall.   

In the end, the research demonstrated that these challenges contributed to their intrinsic 

motivation because they offered opportunities for competence.  Finally, students were rewarded 

by their social connection to their classmates, which fulfilled their need for social connectedness, 

and contributed to their overall intrinsic motivation.  The departure from more traditional tools of 

instruction (e.g., worksheets and standardized testing) was at-first anxiety producing for many 

students, but they persisted.  It was evident that the students' persistence was due to their actual 
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interest and enjoyment of the activity, and it was intrinsically motivated—demonstrating the 

operation of CET in the landscape of Minecraft.   

The next section describes the operation of intrinsic motivation over time, and the ways 

that the data evidenced strong intrinsic motivation to persist in the task.   

Patterns of Intrinsic Motivation over Time 

 In truth, the second research question holds the greatest implication for instructional 

technologies like Minecraft, because if the technology fails to maintain intrinsic motivation over 

an extended period of time, it serves a limited purpose as a learning tool.  The second research 

question asked: 

RQ2: When video game play is embedded in a classroom setting, what patterns 

of intrinsic motivation to engage in game play occur over time? 

Deci and Ryan (2000) argued that novelty or aesthetic value will draw an individual to an 

experience, but without intrinsic motivation, that novelty will wear off.  Using the survey 

instrument to measure intrinsic motivation, no fluctuation in levels of intrinsic motivation was 

reported over time.  Levels of enjoyment and interest, which are the measures of intrinsic 

motivation, never waned (see chapter 5 for results). In this section, the qualitative data from the 

focus groups and participant observation provide a much more in-depth look at intrinsic 

motivation.   

In observation andfocus groups with students, it was found that the design of the virtual 

gaming environment continued to inspire intrinsic motivation, because it continually offered the 

students new avenues for autonomous action and challenged their competencies, while opening 

new venues for social connectedness.  Although these psychological needs were just discussed in 

the previous section, they will be revisited here to demonstrate the ways in which the virtual 



	   	   119 

	  

environment sustained intrinsic motivation.   

The data from both survey andfocus groups with students show that motivation to engage 

in game play remained high and that students felt excited and engaged in the project for more 

than ten weeks.  From a birds-eye view, video game worlds like Minecraft provide continued 

motivation to help students’ learn mathematical concepts in new and complex ways.  And their 

ability to experience social presence in the game world contributes to a sense of camaraderie and 

enjoyment.  Patterns of intrinsic motivation over time were observed in two distinct ways.  First, 

the observation of the students’ interaction with the game design demonstrated continued 

opportunities for intrinsic motivation.  Second, instances of a lack of motivation were recorded 

along with the ways in which resolving those issues inspired participant.  

Interaction with Minecraft 

As Rigby and Ryan (2011) described, the core design of a well-executed video game will 

continue to inspire intrinsic motivation because it offers opportunities for the fulfillment of 

psychological needs under Self Determination Theory (SDT).  Video games, like Minecraft, 

offer individuals continued opportunities for demonstrating competence, because once one task 

is mastered, there are always harder tasks presented to them.  As a result of the complex 

interplay between opportunities for competence, autonomy, and social connectedness, the game 

remained intrinsically motivating, as demonstrated by the results reported in Chapter 5.  For 

example, when students initially encountered the game, the simple task of logging on and 

working the game controls required skills that many students did not yet have.  The controls for 

Minecraft on the computer are not too difficult. The controls are configured in a d-pad, or cross-

shaped formation, for navigation through the environment.  The environment is 3D, so it 

involves some acclimation to movement and response in terms of gaining control and becoming 



	   	   120 

	  

competent within the environment.  When students struggled with becoming competent in 

controls, the game design offered them a degree of autonomy with respect to controls.  The 

participant could set any keys to be their control keys, whether arrows that represent forward, 

backward, or left and right motion, or the use of the w a s or d keys.  Finally, because students 

were joined with their peers in the activity, any barriers to their intrinsic motivation due to lack 

of competence or autonomy were overcome by social connectedness. I observed that students 

were at first reluctant to help one another with game controls and first experiences in the game 

because they were either (a) distracted by the game themselves or (b) not sure how to teach 

others how to play since gameplay controls were based on personal preference.  

Social connectedness played a role because students were eager to join their peers in the 

activity.  This lure generated the intrinsic motivation to become competent with game controls.  

One participant explained, “Well, yeah, I’d have to agree, because especially me, because, I’m 

into ‘other’ like video games, and especially like, with the controls and stuff, and no one was 

like, teaching me how to do it.”  This participant expressed a common experience for many 

students in the study—that they were adept at game controls via a touch pad (e.g., iPad) or game 

controller (e.g., Xbox), but in general, few students had experience with the type of gaming in 

this study.  Students generally agreed during the focus groups, that the controls were difficult to 

master, and at first, it kept them from enjoying the game.  Przybylski et al. (2010) included the 

measure of difficulty with controls in their PENS scale to measure intrinsic motivation with 

gaming.  Instead of including this item in the survey instrument, difficulty with controls was 

observed in the present research.  It was noted, although some students did struggle, after two 

weeks in the study, this issue rarely presented a problem. As students became more competent in 

game controls, it was observed that they became more intrinsically motivated to continue with 
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the game.  However, these controls can present an obstacle if students weren’t given the 

autonomy to change controls the way they felt comfortable or had the support and motivation 

from their peers to continue.   

The game continued to present opportunities to develop competence.  Once students had 

mastered controls, they had to become competent in building inside a 3D world, and translating 

real world places like the Eiffel tower into the Minecraft world.  As soon as a task that required a 

new competency was presented to students, they often expressed frustration, but the elements of 

autonomy and social connectedness continued to drive the intrinsic motivation to complete the 

task.  As one participant expressed, “At first, I thought it was like the stupidest thing ever, but 

after I started getting the hang of it, I really started to get into it.”  The motivation to “get the 

hang” of it was spurred onward by the fulfillment of other psychological needs (i.e., autonomy 

and social connection). These observations explain the pattern described in the previous chapter: 

where intrinsic motivation levels remained high throughout the project, despite the pressures of 

grades, timing, and the limitations of the environment (these limitations will be discussed further 

below).  The purpose of this section has been to explain how the design of the game provided 

continued opportunities for competence, autonomy, and social connectedness to sustain intrinsic 

motivation over the twelve-week period of the study.  For practical purposes, these data suggest 

that Minecraft is a tool that can sustain motivation for students as a virtual classroom—which 

holds great promise for classroom integration.   

There were also instances, however, when the environment contributed to a decrease in 

intrinsic motivation.  These instances are particularly useful to analyze, because they hold 

practical guidance for those who want to integrate video game play into the classroom.  The field 

observation data presented in this study show that a lack of adequate and available technology 
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(e.g., slow processing speeds or broken hardware) hindered student engagement and enjoyment 

in alternative learning experiences such as the one presented here.  During the study, motivation 

and presence levels lagged when students’ laptops died, or there weren’t enough laptops for each 

student.  Classes had anywhere from 25 to 35 students, with only 30 laptops.  Additionally, 

students had access to laptops that were 6 to 7 years old, which often crashed because they 

couldn’t handle the game’s graphical requirements, and lacked the hardware resources to handle 

the amount of RAM needed to process the game.  Students would experience game crashes, 

where the game would shut down completely.  Hardware equipment was a problem.  Often, 

laptops wouldn’t maintain their charge, and they would shut down.  Students couldn’t charge 

their laptops while playing because the antiquated classroom (nearly 150 years old) lacked 

adequate electrical outlets for them to charge while they played.  If the battery lacked power, 

students would often have to return the laptop to a cart that included a charger.  As a result, they 

were unable to use the laptop, and the students had to skip the activity for the day.   

The school site where the study was conducted did have a computer lab, and a pilot study 

was conducted in this lab during the spring prior to the present study.  However, the lab was not 

available for use during class time.  The lab did have newer equipment that was donated by an 

external group of community members to the school.  The district itself lacks the funds to 

provide updated equipment that can actually handle the game; private citizens have to donate 

such equipment.  These observations provide important insight into the integration of games in 

the classroom—many classrooms lack the technological prowess to handle the processing speed 

of games.  Additionally, in cash-strapped districts—like the one where this study was 

conducted—the adequate technology is often a gift from an external source.  The one-time nature 

of these gifts presents a larger problem—that sustaining high-quality technological experiences 
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requires financial stability that many districts lack.  Minecraft is a game that requires a lot of 

processing resources, but unlike other games, it is best experienced at optimal processing speeds.  

If schools and institutions of learning cannot afford the adequate technology to both provide and 

sustain these experiences, then they will fail to sustain the intrinsic motivation for students to 

engage.  

There were many instances where enjoyment and interest waned because students 

experienced either a lack of equipment or inadequate equipment. Moreover, many of these 

students have faster equipment at home, the inadequate resources in academic institutions 

became even more disappointing and demotivating.  Many students asked if they could complete 

the project at home, but they were not given permission to do so.  Students’ interest in 

completing the project at home had more to do with their desire to make sure they performed 

well, but some explained that they had far better resources at home.  Many students noted that 

the in-school project caused them to play more at home, or even practice on tablets and consoles.  

The fact that many had far more optimal systems at home only contributed further to the 

frustration with inadequate technology at school.  Most importantly, problem this points to a 

larger issue: if academic institutions commit to using video games as tools of motivation and 

learning, their ability to integrate these tools will largely depend on their ability to purchase and 

sustain optimal technology.   

To reiterate, the purpose of this section was to understand the patterns of intrinsic 

motivation that emerge over time.  In the previous chapter, there was no quantitative evidence 

that intrinsic motivation levels lagged.  Students self-reported high levels of intrinsic motivation 

to engage in the task over the twelve-week period.  When taking a deeper look at the experience 

through the methods of participant observation, it was found that, while there were some de-
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motivating aspects of the video game (mostly due to environmental and technological factors in 

the school), the game design and the experience of peer support contributed to high levels of 

intrinsic motivation to overcome obstacles in the game.  Thus, video games like Minecraft hold 

the promise of extended enjoyment and motivation for classroom instruction.  But schools need 

to be able to provide the necessary technology to provide opportunities to use games such as 

Minecraft for instruction.  

 The next section of this chapter examines the role of the instructor and how he or she can  

contribute to a student’s motivation to engage in game play for instructional purposes. 

Organismic Integration Theory 

The third research question for this project was: 

RQ3: When video game play is embedded in a classroom setting, how can a teacher or 

facilitator (a source of extrinsic motivation) foster intrinsic motivation 

to engage in the game? 

This question is an operationalization of Organismic Integration Theory (OIT) into the 

classroom environment.  Ryan and Deci (2001) proposed that sources of extrinsic motivation, 

such as classroom instructors, could support autonomy in their students in such a way that the 

extrinsic motivation that they offer can be integrated as a type of intrinsic motivation.  In OIT, 

autonomy-supportive instructors often inspire students to persist in complex tasks, and students 

feel a sense of enjoyment much like the experience of intrinsic motivation.  The data presented in 

the previous chapter show that, while students felt that their teacher was generally autonomy-

supportive, the hypothesized correlation between perceptions of the instructor and intrinsic 

motivation to complete the task in Minecraft were not correlated.  The next few sections describe 

the observation of the nuances of the participant and instructor relationship to understand how 
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the instructor was not seen as supportive of this project.  Furthermore, the environmental factors 

that contributed to this dynamic are discussed in the next section. 

The researcher spent twelve weeks in the classroom environment, both observing and 

interacting with students and their instructor.  In the first sections of this chapter, the classroom 

was described.  The instructor for grades seven and eight was a 30-year-old female with training 

in mathematics and science.  She had very close ties to the students, having known many of them 

for close to five years, because many of the students had gone to the school since they were 

much younger, as it was a K-8 school.  The instructor had taught the eighth grade students in the 

year prior to the study, and she had become close to some of the seventh grade students because 

the year prior to the study, she started a running club, in which she and many of the students 

jogged in the city to raise money for the school.   

 At the time of the study, the instructor was six months pregnant, and at the end of the 

study, she was leaving the school for six months maternity leave.  Despite being clearly focused 

on building a family, the instructor was still a vibrant part of the school community.  The 

administration relied on her to provide professional development activities and observation 

sessions for younger teachers.  She wrote grants and secured funds for technology in the school.  

During the period of the study, she secured a small grant to purchase Android tablets for the 

classroom, and she was assisting students with a project where they were designing small 

screenplays to try to win digital film equipment.  

The purpose of this anecdotal information is to provide a glimpse into the lives of the 

instructor and her students (i.e., the students in this study).  Her classroom was overflowing with 

the students: There were, on average, 25-35 students in her classroom at any given time.  

Additionally, the classroom overflowed with student projects, posters, and various technologies, 
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such as graphing calculators, digital tablets and flip-cameras.  These observations elucidate the 

hectic and somewhat lives of both the instructor and her students.  In fact, when participating in 

the study, many of the students remarked in their focus groups that they were not motivated by 

the Minecraft project at first because the instructor had given them so many projects during the 

semester that they felt a sense of fatigue when the project was first announced.  In a way that is 

contradictory to the typical enthusiasm associated with video game play, many students felt that 

the project would add complexity to their classroom experience. This initial reaction to the 

project may suggest that attempts to modernize traditional classroom practices cause more 

upheaval and anxiety rather than comfort and intellectual growth.  

Although the students soon got over their fatigue, the instructor was still overloaded with 

work, having to manage grading for four classes, serve as an advisor to younger faculty, run 

extra-curricular activities, and manage her personal wellbeing. Consequently, she saw the 

Minecraft project as an opportunity to gain time to grade papers or to conduct professional 

development with other teachers in the school.  

 During most sessions of the study, the instructor left the room. Only technological 

support was provided to the students from me, in the form of trouble shooting hardware or 

software. The instructor expected that the students had reviewed the relevant mathematical 

concepts of ratio and proportion prior to the lesson.  This was often not the case.  The instructor, 

who was so saddled with other responsibilities, viewed the project as an opportunity to complete 

more of her extra-classroom tasks.  Thus, many times, the instructor left me with the students.  

Her absence resulted in many students feeling unsupported in the tasks in Minecraft, because for 

the most part, they were left to figure out the dimensions and proportions of their proposed 

building on their own, with little guidance for task completion.  
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In the end, students used their social connections to guide one another to task completion.  

Minecraft, by design, supported their social connections and autonomy in a way that was 

intrinsically motivating, but there was no integration of extrinsic motivation on the part of the 

instructor because she was largely absent from the project.  When the instructor did attend the 

sessions when students were using Minecraft, and she often did, she used the time to catch up on 

grading.  When she did experiment with the game-world, which was one time during the whole 

twelve-week study, she was intimidated by the controls and didn’t enjoy her first experience. 

Unlike the students, who eventually moved past these obstacles to eventually enjoy the game, the 

instructor remained uninvolved in video game play because she lacked the time and support to 

learn the mechanics of the game world. When students did have a question about completing the 

task inside the game-world, the instructor resorted to traditional instructional methods (i.e., 

whiteboard and maker) when she felt pressure to help her students perform successfully.   She 

never went inside the game world to assist students.   

Although this description may paint a negative picture of the teacher, the blame cannot be 

placed on an individual who has to serve nearly 100 students a day five days a week.  The 

overcrowded classrooms and administrative pressure to get students to perform well on 

standardized tests, as well as parental pressure to provide top-notch educational experiences, is 

no small feat.  The study was conducted in classes with an instructor who was over-worked with 

teaching responsibilities, instructional support responsibilities, and was pregnant with her first 

child.  These are not uncommon pressures that K-12 teachers face and they provide sensible 

explanations for why teachers often fail to embrace new technological experiences.   

Returning to OIT, it makes sense that students rated the instructor as autonomy-

supportive, because in general, the students saw the instructor as someone trustworthy, and 
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someone who made them comfortable in the classroom.  Students enjoyed the class, and they did 

not feel nervous about coming to it.  However, when it specifically came to the task completion 

inside the game world, because the teacher remained largely uninvolved, the students did not see 

the instructor as supportive of the task in the video game.  As one participant remarked, “But, 

like, my class actually did ask for help, but she’s never played the game, so we felt bad because 

how was she going to help us?”  Here, students saw no involved action on the part of the 

instructor, and they felt reticent; even guilty about asking for help.  

Although the instructor may have seen her lack of direction as giving students autonomy, 

Rigby and Ryan (2011) carefully described the nuances of autonomy-support in their book on 

SDT in the context of video games.  While one may colloquially think of autonomy as freedom, 

it is actually the ability to offer choices within a pre-defined framework that is most supportive 

of enjoyment and intrinsic motivation.  For example, a well-designed video game will offer the 

player a few different ways to complete a goal, based on interactive feedback with the system.  

Although a good video game might support different styles of play, there are predefined goals 

and clear feedback on how to successfully navigate the landscape.  In the case of the classroom, 

the instructor was not clear about how she wanted the students to complete the project.  She was 

often completely absent from the room.  This confusion and this type of freedom did not 

contribute to a sense of autonomy-support, but rather a sense of lack of support.   This situation 

may explain the lack of correlation between intrinsic motivation and extrinsic motivation.  In this 

project, the students did not integrate the external motivation from the instructor as part of their 

intrinsic motivation to complete the task.   

  In terms of practical implications for using video games in the classroom, the situation 

with the instructor in this study provides several key pieces of information that relate to the 
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implementation of video games into the curriculum.  First, the instructor’s story presented in this 

project is not uncommon.  With large classroom sizes and declining resources, many teachers are 

over burdened with responsibilities.  It is not surprising that the instructor in this case saw the 

game as a welcome opportunity to get work tasks completed.  If teachers are too over burdened 

with work, then they will see video games as another project that needs completion, rather than 

as a motivational tool that can encourage students to think in a new way.  The risk, then, is that 

video games can become a type of classroom babysitter, used so that the instructor can tend to 

other duties besides teaching. 

 Finally, if instructors, like the one in this study, are not comfortable with video games 

themselves, then they will be reticent to engage in gameplay with their students.  In an article on 

the implementation of Minecraft into the classroom, Cipollone, Schifter and Moffat (2014) 

discussed that, despite the value of digital tools like Minecraft in the classroom, many teachers 

are reticent to embrace these technologies because they are placed in an uncomfortable position.  

First, teachers have to be willing to allow their students be sources of knowledge for each other, 

and potentially even for the teacher, because the students know more about the use of the 

technology than the teacher does.  The students participating in this study certainly knew more 

about the game than the adults did.  Many teachers are uncomfortable with knowing less than 

their students.  Second, unless technologies like Minecraft can be specifically connected to 

learning outcomes, such as standardized tests, many instructors have little time to connect them 

to coursework because they feel pressure to have students perform well on tests.  The 

standardized testing situation, discussed in the early part of this chapter, will be discussed further 

in a section about learning.  The observation here is that if instructors see the video game as a 

significant barrier to their ability to perform well on their own job standard, which is mainly 
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assessed by test scores, then video game play will not become a meaningful part of the 

curriculum.   

 Given these constraints, OIT failed to operate in this context.  It is certainly possible that, 

given the space and time to explore Minecraft, the instructor would have been a greater source of 

motivation for students.  Fortunately, both the game design and the sense of social connection 

fostered students’ sense of intrinsic motivation.   

The next section touches on the dynamics of the social space.  In particular, the ways in 

which presence may have contributed to a sense of connection between students, and the ways 

that contributed to their learning.  

The Relationship Between Presence, Motivation, and Learning 

The goal of this section is to discuss the role of presence and its relationship to learning 

and motivation.  In this section, it is argued that this project elucidated some nuances to the 

relationship between presence and motivation.  Data from participant observation andfocus 

groups are used to understand the relationship between presence, motivation, and learning, to 

address the fourth research question, which asked the following:  

RQ4: What are the relationships among presence, motivation, and learning when video 

game play is embedded in a classroom setting? 

Relationship between Presence and Motivation 

In their work on presence and motivation, Przybylski et al. (2010) found that motivation 

was a predictor of presence.  Their measurement of presence was based on a subset of the Player 

Needs’ Satisfaction scale (PENS), which they designed to assess intrinsic motivation specifically 

in terms of video game play.  However, their design of the presence questions vaguely integrated 

the vast amount of presence literature that exists in the field.  This project sought to bring in that 
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literature and to understand the relationship that presence has in the context of video games and 

learning. 

In the previous chapter, it was demonstrated through the quantitative analysis that there 

was a strong, positive relationship between intrinsic motivation and spatial presence as well as 

social presence. The data from participant observation and focus groups provide a deeper 

understanding of the relationship between presence and intrinsic motivation.  Specifically, 

students’ discussion of their relationship inside the game suggests that social presence 

contributed to their sense of community and connectedness inside the game.  That sense of 

community was enhanced by the fact that no adults joined the students inside the game.  Instead, 

students were asked to engage in and control their own sense of community inside the game.  

While the students might have preferred some assistance from the instructor inside the game, it 

seemed more motivating that they were trusted and left alone inside the game world to control 

their own creations.  In terms of practical implications for instruction, this may signify a 

collective sense of power for this age group (12-14), which can potentially enhance collaborative 

work.  Although in the previous section it was suggested that the lack of teacher involvement did 

not enhance intrinsic motivation, the suggestion here is that the lack of teacher involvement 

might have allowed for intrinsic motivation.  In the future, research might examine the influence 

on intrinsic motivation with a teacher that is more involved in video game play for learning 

purposes. 

There were many instances where students’ sense of social presence, or being together in 

the environment with each other, was crucial to task completion.  Many times, students’ 

conversations with each other were observed and listened to while they were constructing a 

building or navigating a space:  Students would often speak to each other aloud in the physical 
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space while directing each other in the virtual space.  During the study, there would often be 

conversations where students would offer directions to one another, such as “Fly above me, and 

look at what I built” or “Put those blocks on the other side of me.”  Image A in the Appendix 

shows two students participating in this type of interaction—where they are discussing the 

virtual mapping of their environment inside the game space.  Students were often discussing 

their constructs and avatars as real objects, which evidenced their sense of the virtual space as an 

extension of the physical one. During observation, many instances were observed in which 

students discussed their sense of spatial presence. 

The strength of social presence was observed even more predominantly, along with the 

observation that the experience of social presence had an impact on students’ intrinsic motivation 

to engage in game-play because the game space offered the students a space for connection 

without strict adult supervision.  Although this lack of supervision may make some educational 

practitioners anxious, it should be known that students were extensively observed.  Only once 

were chat functions disabled during the project to police bullying behavior.  For the majority of 

the project, students engaged in communal building while both coping with and policing 

negative social action on their own.  They took their experiences in-game very seriously, 

demonstrating their sense of being there together in the environment, but they also engaged in 

lighthearted banter that caused the experience to be enjoyable and motivating.  Some of the 

students’ comments in the focus groups add depth to this observation.  For example, the 

following conversation: 

Participant: [Giggles] We had fun though, one day, I mean it happened multiple times, 
but I think one day in specific, the first person got on to the server, and they said a line to 
a song, and then we finished the whole song in chat.   
 
Researcher:   Was that fun or…? 
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Participant: Yes, it was fun, because we played a game to see who could get the line 
first, and then, while we were building, too, it was fun.   

 

 Here, the participant discussed her enjoyment of the social interaction inside the building 

game, where typing song lyrics into the chat became a micro-social transactional space that 

fulfilled students’ sense of social connectedness with one another.  It is argued that this sense of 

social connectedness, which is part of the need fulfillment for intrinsic motivation, is fostered by 

social presence.  In many ways, if students didn’t experience the sense of social presence, of 

“being there with each other” inside the gaming environment, they might not have felt motivated 

to engage.  Many other students echoed these same sentiments.  In a group of seventh-grade boys 

(ages 12 and 13), the following conversation ensued:   

Researcher: What about [Instructor’s name]?  Did you want her in the game? 

 
Group:  No! 
 
Participant 1: It was like a little bit of privacy in there.  I liked it because we could be 
together without being watched.   
 
Participant 2:  Well, we’re like in a school where they have to make us really good, but 
you’re never on your own.  And this was like cool, because you had to learn yourself 
basically, but having our class there with us, you felt like you weren’t alone.   

 

The sense of privacy and community that the students described was crucial to their 

motivation to engage.  Without this sense of learning alone together, they may have felt that the 

Minecraft world was another instructor-sanctioned space where they were required to follow the 

rules—a place without autonomy.  However, their sense of collective action was fostered by 

social presence, as they experienced the satisfaction of their need for social connectedness.  

Students expressed that they felt a sense of privacy in the game, because the game was a space 
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for them to learn how to be competent while being autonomous. But social presence, or the sense 

of being together, provided them with the precursor to social connectedness.  Although 

Przybylski et al. (2010) identified intrinsic motivation as a predictor of presence, it is suggested 

here that the relationship might be more complex. In this case, it seemed that presence based 

experiences provided the groundwork for motivating ones.   

 The next section of this chapter describes learning outcomes in detail, but RQ4 inquired 

about the relationship between the three variables: intrinsic motivation, presence and learning.  

In this case, it seems that the social presence that students described provided a space for them to 

learn with one another.  Students said that they were able to assist each other in the learning 

process because they were given the autonomy to “figure things out on their own”:  Learning 

was enhanced by the students’ experience of social presence, which in part, fostered their 

intrinsic motivation to engage.  These observations provide very little evidence for a clear 

understanding of the relationship between the three variables.  The next section tries to provide 

some rationale for how the concept of learning in the virtual environment may be much different 

than is traditionally conceived in non-gaming scenarios and the ways in which this more nuanced 

sense of learning might be difficult to measure in traditional ways.  This rationale may explain 

why understanding the relationship between motivation, presence, and learning is still difficult to 

describe. 

Learning Beyond Traditional Measurement 

This section describes the conclusions about learning beyond the traditional 

scope of measurement.  The following sections address the final research question: 

RQ5: When video game play is embedded in a classroom setting, what might children 

learn, aside from the specific learning outcomes that are established by the instructor? 
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 Measuring learning outcomes using a pencil and paper instrument was one of the  

most traditional but mismatched elements of this project.  Without the deeper investigation 

through participant observation, this project would have little insight into the deep ways that 

students learned through collaboration and game play.   

 Certainly, the data in the chapters show that students did improve their skills in terms of 

ratio and proportion, but the aggregate measure of learning wasn’t correlated with intrinsic 

motivation or presence.  In this section, two key ways that students demonstrated or reflected on 

their learning experiences in the project are discussed.  First, students learned to connect the 

traditional concepts of ratio and proportion to a three-dimensional space, which had an impact on 

the ways that they conceptualized ratio and proportion.  Second, the students collaborated with 

each other in ways that taught them about their own independent ability to learn. 

 When students were interviewed, one of the re-occurring themes that emerged was the 

amount of monotony that students experienced in mathematics class.  Although their instructor 

provided them with as many possible projects and activities as she could in order to diversify the 

classroom experience, students still expressed that most of their classroom experience boiled 

down to worksheets, or skill and drill activities that tested their rote skills.  Although the 

instructor attempted to provide a variety of experiences for the students, they did not feel a 

connection between the course content with the projects they were given.  

Previous sections showed how the video game, Minecraft, fostered intrinsic motivation in 

the students.  However, on a practical level, the game itself also provided a three-dimensional 

environment through which the students could visually experiment with the mathematical 

concepts of ratio and proportion in the virtual environment.  Earlier in this dissertation, the 

constructivist theory of cognitive development was discussed, whereby individuals develop their 
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understanding of concepts based on their own experimentation with the environment.  In 

practical terms, constructionism, or the manifestation of constructivist ideas into learning tools, 

presents learners with the ability to actually experiment with abstract concepts.  Minecraft served 

as a constructionist tool, where students were able to understand the complex interplay between 

both scaling and modeling a structure inside the 3D environment.   

Many students discussed that, although constructing their vision of a building was 

difficult, it was much more meaningful to them than simply completing a worksheet.  As a 

female seventh grader expressed, “It was really annoying at some points because if you didn’t 

know your exact measurements then you had to keep breaking it, and rebuilding it.”  Her 

sentiments echoed those of many others that, by and large the process was frustrating but 

meaningful.  Two seventh graders explained that this struggle helped them to see the 

actualization of the concepts.  In their words: 

Participant One: It actually helped me. Because I’m not really good at dividing things 
and making them smaller, um, but it kind of helped me out. Because I got to see actually 
on the screen what it means—to make it smaller than real life. Normally I’m just like, 
filling out the problems. I had to figure this out for myself. I was doing things.  
 
Researcher: When you are doing worksheets are you going through the motions? 
 
Participant Two: I hate proportions. If you didn’t show me through Minecraft I 
wouldn’t have understood that it means you make something smaller to make it fit. Like 
it has a reason for existing. 

 
These statements offer a great deal of insight, even though they are very simply stated.  

The first insight is that the students express the notion that the Minecraft environment helped 

them to physically witness the manifestation of ratio and proportion in the environment.  The 

second student’s final statement demonstrates a simple truth about the failed connection between 

mathematical concepts as they are presented in the classroom through traditional technologies: 
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Students often don’t understand the meaning or purpose of them, and they fail to even find them 

interesting in the first place.  This sentiment is expressed in the words, “Like it has a reason for 

existing.” When most of the work that instructors give to students seems like skill-and-drill 

torture, or is completely extrinsically enforced, then students will fail to see the reason for the 

concept’s existence.   

The second insight evident in these statements is the notion that students had to “figure 

something out for [themselves].”  This observation is also a demonstration of the constructionist 

style of learning, where students own their own learning, and guide their own development, like 

a toddler first learning to understand the sensation and texture of a puddle.  The students 

expressed that their opportunity to explore the challenge of the task on their own terms was not 

only motivating but also meaningful.  Thus, it is proposed that one of the learning outcomes was 

the opportunity to meaningfully connect and challenge students’ notions of ratio and proportion.   

Although the experiential nature of constructionist learning is useful, these experiences 

are not dependent upon video games, or Minecraft in particular.  The students in this study could 

have just has easily used a physical scale modeling kit or Lego blocks in order to more 

constructively experiment with the concepts of ratio and proportion.  Unlike these physical 

objects, the virtual environment of Minecraft provided the students with a sense of space, where 

they learned the most valuable lesson of the entire project: That, when they were trusted to their 

own devices, they could experiment with intellectual exercises and social interactions that 

provided meaningful outcomes for them.   

Although the students may have struggled with the concepts and the erratic and 

sometimes destructive behavior of their peers, the experiential learning inside the Minecraft 

environment provided the students with a learning experience that they owned completely.  At a 
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time in their lives when, as adolescents, they desired the freedom and trust of adults, the 

Minecraft space represented a place they were entrusted with to experiment with cause and effect 

on their own.  The students appreciated this experience.   While students learned intellectual 

lessons about mathematical concepts, they also learned that they could cope with the 

independence and opportunity give to them.  Many statements from the focus groups 

demonstrated the significance of this opportunity, and how the students adapted to the demands 

of the task, while at the same time, remaining motivated to participate.   An eighth grade male 

offered these thoughts, “Well, we’re like in a school where they have to make us really good, but 

you’re never on your own. And this was like cool, because you had to learn yourself basically, 

but having our class there with us, you felt like you weren’t alone.”  This eighth grader expresses 

appreciation and excitement about being trusted and being left alone.  

 Many students, certainly because of their desires for independence at the adolescent age, 

expressed appreciation for the Minecraft world, because it was a virtual space where they could 

escape the binds of the physical environment.  A fourteen-year old female, who had very 

negative sentiments about the project at first, stated, “Yeah, it was like our dream school in 

Minecraft.  I loved that about the project.  Nobody nagged us about it.”  Thus, the students felt 

freedom from the extrinsic pressures of the physical environment inside the Minecraft world.  

Although they often struggled with the task and with each other, they learned to cope with those 

challenges independently.  That the instructor and the researcher trusted the students alone in the 

environment was appreciated by the students, but also served as a motivator for them as well. 

The learning lessons that students offered reflects their growing desire to be more hands-

on in a collaborative environment where they were trusted to navigate the intellectual and social 
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challenges presented to them.  The next section of the dissertation will discuss the ways in which 

future research might extend these experiences in more long-term and meaningful ways. 

When treated as a dependent variable, there is little evidence to support the notion that 

students did learn the mathematical concepts of ratio and proportion due to their interaction with 

the game space.  In participant observation and focus groups, participants described their 

motivation to engage in game play, and they described having learned how to conceptualize the 

ratio and proportion, yet the quantitative data show a small negative relationship between 

measures of intrinsic motivation and learning.  It seems counterintuitive that the measures of 

learning would not positively correlate with intrinsic motivation.  In their review of SDT, Deci 

and Ryan (2000) stated, “Students who are overly controlled not only lose initiative but also 

learn less well, especially when learning is complex or requires conceptual, creative processing” 

(p. 59). Here, Deci and Ryan describe the impact of autonomy on intrinsic motivation, which is 

related to learning. In comparing the scores of the students who played Minecraft for learning 

purposes compared to the control group, the game itself did seem to reinforce the concepts. 

However, there was no positive relationship between learning and intrinsic motivation. It is 

suspected that the instrument used to capture learning was not well matched to the complexity of 

learning the learning experience.  The learning instrument was designed by the researcher and 

the instructor, and it was likely that it was mismatched with some of the more dynamic learning 

experiences that the participants described.  If, as Deci and Ryan (2000) stated, intrinsic 

motivation is related to “complex” learning, then it is likely that the instrument was not designed 

to capture that complexity. Still, the instrument itself resembles many of the tests and worksheets 

that the students regularly received. Even though the instrument may have been mismatched with 

the Minecraft experience, it was more akin to the learning assessments that the students were 
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used to.  Therefore, it could be said that if video games are going to be brought into the 

classroom, the assessment of learning must be more well equipped to measure these 

complexities. 

 
Limitations and Future Research 

 
Since the start of this project nearly two years ago, the scholarship surrounding games 

and learning has proliferated and evolved, and instructors at all levels of the education system are 

contributing more to the scholarship about the topic, along with product designers who have 

financial goals to produce educational technology (Games and Learning, 2015).  This project 

was designed to investigate theoretical implications and to offer practical insights for 

incorporating Minecraft into the mathematics classroom. The concluding sections of this 

dissertation take each research question and discuss the results of this research in terms of both 

areas: scholarship and instruction.  In other words, each section reviews the conclusions of each 

research question and the implications the data provide for scholarship and for instruction.   

First Research Question: Implications for Scholars and Practitioners 

The first research question posed the following: 

RQ1: How do the concepts posited by the Cognitive Evaluation Theory (CET) operate in 

the specific context of a virtual learning environment (i.e., the popular construction-based 

video game world, Minecraft)? 

Implications for scholarship: Cognitive Evaluation Theory. From a scholarship 

perspective, the results from this research demonstrated that Cognitive Evaluation Theory (CET) 

is a valid theory for looking at the combination of these two environments, because the 

psychological fulfillment of autonomy and competence supported intrinsic motivation.  The 
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results demonstrated, both qualitatively and quantitatively, that the fulfillment of these needs was 

supportive of intrinsic motivation.  Although researchers previously studied CET in the 

classroom (Grolnick & Ryan, 1989) and in the context of video games (Przybylski et al., 2010; 

Rigby & Ryan, 2011;), CET had yet to be studied in the context of both spaces. The project 

supported the notion that, given specific tasks in a video game environment, CET operates in the 

presence of these two environments, both virtual (i.e., the video game, Minecraft) and physical 

(i.e., the classroom).  This conclusion is beneficial because it presents new possibilities for 

scholarship in CET and the macro theory, Self-Determination Theory (SDT), because it 

represents a convergence of the vast literature on SDT in the classroom (Deci & Ryan, 2000; 

Grolnick & Ryan, 1989) and the growing literature on SDT and video games (Pryzylbylski et al., 

2010). Additionally, from a cognitive theory perspective, the results from this study provide a 

theoretical approach to understanding the way video games might help 7th and 8th grade students 

to learn mathematical concepts. 

In terms of the quantitative results, the modified scales were still robust in their ability to 

capture the psychological fulfillment of autonomy and competence, which suggests that CET 

operated in the classroom environment, even when the activity was not completely voluntary.  

Additionally, these needs were predictive of intrinsic motivation in the statistical model (see 

pp.119-120).  The qualitative results presented in this study are also demonstrative of the 

psychological need fulfillment.  Students discussed their increasing abilities with respect to the 

game (i.e., competence), their enjoyment of the freedom to coexist inside the game together (i.e., 

autonomy), and their sense of connection with their peers (i.e., social relatedness; see pp. 124-

130).  Thus, there is evidence that studying CET in the presence of these two environments is not 

only robust, but it is also worthy of continued scholarship. 
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Limitations and future directions: Cognitive Evaluation Theory. There were 

limitations to the theoretical approach for scholarship, however.  Although the data provided 

evidence of the operation of the theory in the video game and classroom contexts, it is not yet 

clear what the two separate environments—the classroom and Minecraft—provided for students.  

As was discussed earlier, the students in this study were given many projects, each of which 

could contribute to intrinsic motivation.  Therefore, the results presented in this dissertation do 

not support the notion that Minecraft was the definitive element that produced students’ intrinsic 

motivation.  Future studies would have to compare video game-based instruction with non-video 

game-based instruction in order to understand Minecraft’s specific impact on intrinsic 

motivation, compared to other media. In other words, would students have experienced the same 

intrinsic motivation to complete a physical scale model rather than a virtual one? There is 

evidence that the video game itself afforded some degree of intrinsic motivation, because it 

provided a space for autonomy and competence, but further study is needed to understand how 

the video game operates differently from other technologies.  Future studies might compare 

Minecraft to other video games, as well as video games to other technologies in order to 

understand their unique contributions to students’ intrinsic motivation to learn.   

Further study is needed to understand the unique effects of the classroom environment 

and how it contributed to the operation of CET.  Future studies could do more rigorous 

examination of CET prior to the start of the video game implementation to compare the specific 

effects of the game on the intrinsic motivation levels in the classroom. 

Implication for instruction: Cognitive Evaluation Theory in video games. The results 

of the study implied that, in this classroom, the application of Minecraft as a learning tool was an 

appropriate way to foster intrinsic motivation to engage in the scale-modeling task.  Thus, if 
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instructors are looking for a specific way to motivate students to engage, Minecraft can certainly 

foster intrinsic motivation in some areas of 7th and 8th grade math. Certainly, these findings held 

true with virtual scale-modeling projects.   

The operation of CET in this area can demonstrate to instructors that, when students are given 

continued opportunities for competence, a space for autonomy, and a place to connect with 

peers, they may experience the natural motivation to engage.   

Limitations for instruction: CET and Video game environments. The technological 

limitations of classroom environments have the ability to impede the benefits Minecraft has to 

offer in terms of intrinsic motivation. When the technology failed, students couldn’t even engage 

with the virtual environment to experience intrinsic motivation and their interest waned. 

Implementation of the video game environment should include funding for more stable 

equipment.  This is not to suggest that top-notch equipment for gaming is required—certainly 

that wouldn’t be realistic or contextually relevant to many public school systems. At the very 

least, however, computer batteries should be stable, and every student should have his or her own 

laptop and mouse to use. 

The technological limitations in the project mirror a lot of the poor conditions that exist 

in schools like the one in this study.  Additional research should examine what these limitations 

signify for the integration of these technologies in the classroom.  These limitations also point to 

a larger problem about the one-time-only practice of technology funding in schools. Throughout 

this project, it became evident that continual upkeep and improvement of technology for student-

use is required to sustain digitally based learning tools for students.  For practical purposes, these 

technological limitations and funding practices present a significant barrier to implementation. 
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Second Research Question: Benefits, Limitations, and Future Directions 

The second research question asked the following: 

RQ2: When video game play is embedded in a classroom setting, what patterns of 

intrinsic motivation to engage in game play occur over time? 

 
Implications for scholarship: Cognitive Evaluation Theory and continued 

motivation. From a theory perspective, the conclusions from this study demonstrated that the 

combination of the virtual and physical learning environment sustained intrinsic motivation over 

a twelve-week period.  This conclusion suggests that intrinsic motivation levels can be sustained 

for long periods even when tasks become more difficult for students. This finding is interesting 

because the use of Minecraft within this classroom was continually motivating over time.  

Limitations and future directions for scholarship: Cognitive Evaluation Theory and 

continued motivation. Although the sustained motivation was beneficial, it can also be seen as a 

limitation.  Future study might examine the factors that contribute to a loss of intrinsic 

motivation in the context of both the classroom and the Minecraft environment. If there had been 

even more time allotted for the study, such as 24 weeks instead of 12, greater fluctuation in 

intrinsic motivation might have been observed. Investigating why such fluctuations might occur 

would be an important development in understanding motivation. The use of video games in the 

classroom will be most useful if the game is continually used tool for learning, not simply used 

as a one-time and novel experience.  However, long-term integration could result in a drop in 

intrinsic motivation, because students could begin to see the game as just another required 

assignment by their teacher.  Further investigation is needed into the factors that contribute to a 

drop in intrinsic motivation with games, otherwise games will be destined to suffer the fate of 
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many educational technologies—death by dust— in the corner of the classroom.  Further 

scholarship should include a much lengthier study of the risks and benefits of long-term 

integration of video games like Minecraft into the classroom. 

Implications for instruction: Cognitive Evaluation Theory and continued 

motivation. The results of this research suggest that video games, like Minecraft, can foster 

continued intrinsic motivation for students.  In this case, Minecraft can assist 7th and 8th grade 

math instructors with teaching scale modeling by sustaining students’ interest in the subject 

matter over a period of twelve weeks.  This aspect of the research implies that the novelty of the 

game might not wear off immediately and may be used over time to scaffold students’ 

exploration of a topic.  In particular, in this study, Minecraft offered 7th and 8th students 

continued opportunities to engage and sustain their competence.  Some of the students in this 

study expressed boredom with the subjects of ratio and proportion, and were otherwise 

disinterested (see p. 138), but their interest and motivation was improved with the use of 

Minecraft.  Thus, Minecraft holds value in its ability to meet 7th and 8th grade students with 

interest regarding the mathematical topics of ratio and proportion.  

Limitations for Instruction: Cognitive Evaluation Theory and continued motivation. 

The limitation of these conclusions is that they apply to a very specific case study, therefore, they 

cannot be generalized to all learning scenarios in all learning environments.  This implication 

will be discussed further in terms of the fifth research question.  However, it is important to note 

here that intrinsic motivation was sustained for these students when given these specific tasks 

over a twelve-week period.  Further research would be required to examine whether other subject 

matter might hold similar interest for the same period or even longer.   

Third Research Question: Benefits, Limitations, and Future Directions 
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RQ3: When video game play is embedded in a classroom setting, how can a teacher or 

facilitator (a source of extrinsic motivation) foster intrinsic motivation to engage in the 

game? 

Implications for scholarship: Organismic Integration Theory. The third research 

question inquired about the relationship between external factors and the integration of extrinsic 

motivation.  According to Organismic Integration Theory (OIT), individuals can internalize 

extrinsic motivation, and the externalized motivation can function like intrinsic motivation.  The 

results from this study implied that OIT is a delicate process, and it may not be relevant for every 

type of classroom experience.  Although students perceived their instructor and their classroom 

as warm and encouraging, they did not integrate external motivation from the instructor because 

she was largely uninvolved in the video game play.   

Limitations and future directions for scholarship: Organismic Integration Theory. 

The data from this study was unable to find any significant relationship between the role of the 

instructor and the intrinsic motivation to engage in the task.  Students responded that they did 

perceive the teacher and the classroom environment as warm and autonomy-supportive, but there 

was no specific relationship found between these factors and the intrinsic motivation to engage 

with Minecraft.  Further research would be required to examine the specific characteristics of an 

instructor that supports the autonomy, competence and social relatedness of students in the 

Minecraft environment.  As use of the game proliferates in classrooms, it might be useful to 

evaluate the characteristics of educators who foster intrinsic motivation for technologies like 

Minecraft.  In our article on Minecraft in the high-school literature classroom, my co-authors and 

I (Cipollone, Schifter, & Moffat, 2014) showed that instructors who were comfortable with 

allowing their students to be more knowledgeable about certain technological domains than they 
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were had more successful classroom integration of technology.  Although the major focus of this 

project was on the intrinsic motivation fostered by Minecraft, the role of the instructor in that 

relationship provides considerable explanatory power for the successful integration of Minecraft 

in the learning environment.  In the future, research on Minecraft in the learning environment 

should seek to understand the role of the instructor in a more methodical way. 

Implications for instruction: Organismic Integration Theory. One of the implications 

of this study for instructors is that, in order for instructors to foster a sense of intrinsic motivation 

to engage in gameplay, they must dedicate a significant amount of time to gameplay.  In this 

project, the professional constraints placed on the instructor did not allow time for her to 

substantially engage with the students and the video game.  Due to the systemic conditions of a 

large classroom, and an under-staffed organization, the instructor used the study to offload some 

of her responsibility.  During the study, the instructor often spent time with other instructors in 

order to offer them professional development, or she spent time at her desk grading papers. It 

should be reiterated that the teacher was so over-saddled with responsibilities that it made sense 

that she would use the study time to complete other tasks.  However, her inability to be involved 

resulted in a lack of support for the project.  The students did not view her as antagonistic to the 

project. Rather, they failed to make a connection between the project and their instructor.   

 In terms of instructional implications, these conclusions imply that the role of the 

instructor can be of great value to students, but it requires a time commitment that may not be 

realistic for many instructors to make.   

Limitations for instruction: Organismic Integration Theory. Although it seems that 

instructor involvement would be crucial to the success of the game play, the participants in the 

study reported that they were motivated by their social connection with one another.  It is 
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possible that involvement by the instructor might have been detrimental to the relationship 

between the students.  This insight implies that OIT might not always provide the appropriate 

type of motivation for virtual learning environments such as video games, because the teacher’s 

authority may interfere with the strong social relationships that provide a source of intrinsic 

motivation.  This study did not provide sufficient data to adequately understand the role of the 

instructor in video game play. 

Fourth Research Question: Benefits, Limitations, and Future Directions 

RQ4: What are the relationships among presence, motivation, and learning when video 

game play is embedded in a classroom setting? 

Implications for scholarship: presence, motivation, and learning. The participants in 

this study reported spatially- and socially-based presence experiences.  It was found that these 

experiences had a positive association with intrinsic motivation, but further examination of the 

model revealed that, in the presence of autonomy and competence and the role of spatial and 

social presence were not significant predictors of intrinsic motivation.  The results suggest that 

the role of spatial and social presence may not be predictors of intrinsic motivation.  Instead, 

spatial and social presence may mediate or moderate the relationship between the variables.  

Additional studies with larger samples could examine a more sophisticated model of the 

relationship between these variables. 

Further, since the modified version of the survey scales failed to incorporate the role of 

social relatedness, future research could examine the relationship between social presence and 

social connectedness.  The students in this study described their sense of connection and trust 

with one another, which implicated the psychological need fulfillment of relatedness.  Additional 

research would help to elucidate the role of social presence, which is a characteristic specifically 
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derived from the video game medium, and the role of social relatedness between students inside 

the virtual world. 

Limitations and future directions for scholarship: Presence, motivation, and 

learning. These relationships hold implications for the conception of presence.  Although 

scholars have defined presence as a concept (Lombard & Ditton, 1997) and measured it 

(Lombard et al., 2000), the results of this study advanced the understanding of presence in terms 

of its relationship with intrinsic motivation.  Both in quantitative and qualitative results, the study 

demonstrated that a sense of being there and being together in the virtual space have a 

complicated of relationship with intrinsic motivation, and these results hold implications for the 

other psychological effects that occur in tandem with presence.  

 The results indicated that learning did not have a strong relationship with presence or 

intrinsic motivation.  The theoretical implication for this insight is that typical measures of 

learning (i.e., through testing) may not accurately capture the type of learning that is a result 

video game play in the classroom.  This insight implies that the definition of learning must be 

crafted to be more relevant to the experience of playing a game like Minecraft.  If video game 

play is to become a more routine part of the classroom experience in the future, then the 

traditional assessment must be revisited in terms of this experience. 

The measurement of learning through a paper and pencil instrument may have been a 

limitation of this study. When scholars and practitioners discuss how to achieve learning in terms 

of the traditional classroom, the scope of what they mean varies greatly compared to the type of 

learning in video games, which can be highly collaborative and dispersed across academic 

subjects, not just one domain.  Future research should address this discrepancy, because the 

ability to argue for the benefits of learning with video games will depend largely upon the 
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criteria for success in the institutional system.  Furthermore, research should be dedicated to 

understanding the ways in which instructors are already using video games in the classroom.  

This type of research is particularly salient in the context of this project because the instructor 

had little incentive to get involved in the project. Research is needed to understand the best 

practices for instructors who are reticent to experiment with video game technologies in their 

classroom. 

 More specifically, further research should elucidate the ways that educational 

organizations are integrating this type of learning into their assessment of students.  There is 

much research to be done in both understanding how to evaluate success with learning through 

gaming and the degree to which educational institutions are privileging this knowledge over 

more traditional rote ways of learning.   

The instrument of measurement must be further thought out as well.  In this study, both 

rote and conceptual knowledge was tested using an external instrument.  Future research should 

attempt to understand the elements of the video game itself that might serve as evaluative 

feedback for students, which is the very structure of a video game—it provides an interactive 

feedback system.  These issues are significant for improving the possibilities of integrating video 

game into classroom environments.   

Implications for instruction: Presence, motivation, and learning. The qualitative data 

from this project demonstrated that students valued the opportunity to be connected to each other 

in the physical and virtual learning environments.  Although the relationship between spatial 

presence, social presence, learning, and intrinsic motivation is unclear, students reported that 

their collaboration helped them to sustain enjoyment in the game.  The implication for instructors 

is that video games like Minecraft provide a valuable space for social interaction, particularly 
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among 7th and 8th graders, where social interaction is increasingly important for this stage of 

human development. 

Limitations for instruction: Presence, motivation, and learning. The limitation of 

these findings is that it is unclear whether the sense of being there together actually contributes 

to learning that will assist students in the traditional types of learning instruments that students 

experience in the classroom.  Thus, unless instructors design learning instruments that more 

directly assess game experience, it might be difficult to demonstrate specific learning outcomes.  

Although students reported great value in the experience, the instructor may not be able to 

clearly demonstrate learning outcomes as they are traditionally defined.  This point will be 

discussed in more depth in the following section. 

Fifth Research Question: Benefits, Limitations, and Future Directions 

RQ5: When video game play is embedded in a classroom setting, what might children 

learn, aside from the specific learning outcomes that are established by the instructor? 

Implications for scholarship: Video games and learning. Some of the results of this 

study are in agreement with academic views that have posited that video games provide learning 

opportunities (Gee, 2007; Ito, 2008; Malone & Lepper, 1987; McGonigal, 2008; Papert, 1980; 

1991; Salen, 2008; Squire, 2005).  The results of the study demonstrated that students 

experienced intrinsic motivation as a result of the competencies that Minecraft offered them.  In 

focus groups, students discussed that the game environment provided them with a more concrete 

sense of the concepts and a socially meaningful environment in which to learn them.  Although 

these results demonstrate a type of learning, they privilege a more participatory or collaborative 

type of learning compared to the more traditional and solitary types of formative and summative 

tests that are commonplace in instructional environments.   
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Limitations and future directions for scholarship: Video games and learning. The 

implication here is that, although scholars in the video games and learning space have valid 

claims about the collaborative and motivational affordances of video games, their claims 

privilege the demonstration of collaborative learning over more traditional demonstrations of 

learning.  Future research should more carefully focus on the specific scenarios in which video 

games achieve learning outcomes so that practitioners may more adequately apply them to the 

relevant learning scenarios.  Rather than accepting blanket claims that video games achieve 

learning outcomes, academic scholarship could elucidate the scenarios that are specifically 

fruitful for the implementation of video games.    

 Another limitation of the study is the perception of the project itself in the context of the 

classroom environment.  It may be that the students in the study did not take the pencil and paper 

test seriously because their scores on the learning instrument did not factor into their grades for 

the course.  Students might have been more externally motivated to perform on the examination 

if they saw the learning instrument as contributing to their grade. Future research should take this 

into account. 

Implications for instruction: Video games and learning. Although the quantitative 

results demonstrated no relationship between learning and intrinsic motivation, students 

described the meaningful ways that they learned to apply to concepts of ratio and proportion in 

the virtual environment.  This result implies that Minecraft provided a virtual environment where 

students can remain motivated to gain competency and collaborate with one another. The sense 

of shared meaning and collaboration implies that Minecraft can provide a positive space for 

students to interact with mathematical concepts such as ratio and proportion.  If teachers are 

looking for a space for these types of interactions, the study demonstrated that Minecraft fostered 
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these interactions. 

Limitations for instruction: Video games and learning. The results from this project 

implied that video games function as learning tools when they are coupled with learning 

outcomes that value collaboration and participatory social interaction. Video games like 

Minecraft may not assist in traditional learning outcomes that could help students to succeed on 

traditional formative or summative assessments.  Rather than privilege one type of assessment 

over another, instructors may be best served by applying video games in scenarios where they 

assist students best.  

Conclusion 

The purpose of this project was to understand whether Minecraft could serve as a 

motivational tool for classroom learning.  It was found that when using the video game in the 

classroom, students remained motivated over twelve weeks to repeatedly engage in complex 

tasks within the game world.  Students’ intrinsic motivation was fostered by the games design, 

which supported their needs for competence, autonomy, and social connectedness.  Presence 

played a unique role, in that it provided a sense of psychological togetherness, which in turn 

supported connection, collaboration, and intrinsic motivation. However, the relationship between 

the different dimensions of presence and intrinsic motivation, as well as learning, are unclear at 

best, and further study is certainly necessary. 

 Learning was best assessed through deep inquiry rather than through a traditional 

instrument.  Although the results of this study present some clear indication that video games are 

highly motivating and flexible virtual learning environments, the context of this study would 

have to shift greatly to accommodate these lessons.  The success of video games like Minecraft 

will not depend upon being accepted by video game enthusiasts, but by their harsher critics.  
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Given that, as more video games are placed into classroom curricula, their widespread 

acceptance will hopefully mean a clearer understanding of the learning contexts in which they 

support certain types of learning.  The type of learning that games like Minecraft provides is 

more collaborative than the types of learning that are measured by traditional formative and 

summative learning assessments that are taken by individual students. 

Scholars and practitioners alike should not privilege one type of learning over another.  

Instead, we should understand the types of learning that can be achieved with video games such 

as Minecraft compared to traditional approaches, such as with pencils and paper.   
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APPENDIX A: LEARNING OUTCOMES EVALUATION INSTRUMENT (60 points) 

For the next five questions, circle the correct answer. 

1. In order to build my brick house, the outer wall has three bricks on the bottom with two glass 

bricks on top.  How could I express the ratio of bricks to glass?  

(a) 1:3 

(b) 3/3 

(c) 3:2 : correct answer  

(d) 2:3 

2. Out of all the materials listed in the question above, what is the ratio of glass to the whole set 

of blocks (bricks and glass together)? 

(a) 2:5 : correct answer 

(b) 3:5 

(c) 1/5 

(d) 5/1 

3.  I want to build the neighborhood playground in Minecraft.  The scale factor from the actual 

playground to the model is 32.  If I wanted to scale the measurements (height; width, etc) down 

from the actual playground to the model, then I would: 

(a) multiply the height and width measurements by 32. 

(b) add 32 to the height and the width. 

(c) multiply the height by 32 and divide the width by 32. 

(d) divide the height and width measurements by 32. : correct answer 

4. If one Minecraft block is equal to 10 decimeters, 10 Minecraft blocks would equal 

____decimeters. 
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(a) 100 decimeters : correct answer 

(d) 10 decimeters 

(c) 1 decimeters 

(d) 0.10 decimeters 

5. If the scale factor from Minecraft to the actual playground is 1/8, then the reciprocal is: 

(a) 1/2 

(b) 8/1 or 8 : correct answer 

(c) 64/1 or 64 

(d) 2/1 or 2 

For the next three questions, write at least 1 or 2 full sentences to respond to the statement or 

question: 

6. Give a definition of a scale model. 

Answer: A scale model is a model of an actual object that is smaller (or larger) than the 

object (3 points) that is built to the exact proportions of the original (5 points).   

5 possible points 

7. Give a definition of a scale factor.  

Answer: A scale factor is the number that we use to multiply or divide the measurements of 

the object to make our model (3 points).  If we are making a bigger object, we multiply, and 

if we are making a smaller object than the original, then we divide  

(5 points) 

8.What are some reasons that people construct scale models? What are scale models used for?   

Answer: People make scale models for hobbies (2 points), or architects use them to plan a 

new building (5 points), or even to build a movie set so that they can plan for a film (5 
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points). 

For the next two questions, write your answer in complete sentences, but show your work 

(solving the problem using Math).  Don't forget the question on the next page! 

 

9. If one Minecraft block is 3.3 feet, and your classroom's height is 12 feet from the floor to the 

ceiling, about how many Minecraft blocks would you need to construct a pillar that started at the 

floor and reached to the ceiling of your classroom? Round your answer to the nearest whole 

number? 

Answer: Approximately four blocks, when rounded to the nearest whole number (3.64 

blocks).  

10 full points if correct work is shown.  

 

10. Minecraft has a y-axis limit of 28.  That means a player cannot build anything that's over 28 

blocks in height. The Sky Screamer Roller Coaster at the Six Flags Theme Park, in Dallas, TX, is 

450 feet high. Can I replicate it, to scale, inside the Minecraft world? Why or why not?  

Remember that1 Minecraft block is 3.3 feet. 

Answer: The rollercoaster is too tall to be built in Minecraft (8 points given) because it 

would require a height of 136 blocks (10 points). 

If work is shown, 10 full points given.   
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APPENDIX B: RUBRIC FOR GRADING OPEN ENDED QUESTIONS 

 

  

Question 
Text 

0 points 1 point 2 points 3 points 4 points 5 points 

6.) Give a 
definition 
of a scale 
model. 

No Response 
provided, or 
Response is 
completely 
incorrect. 

Response 
attempts to 
define, but 
does not 
define in 
original 
terms.  
Uses terms 
like " a 
scale 
model is a 
model". 

Response 
defines but 
is lacking 
depth.  
Uses 
responses 
like, "a 
model to 
make 
things 
smaller". 

Response defines 
but is lacking 
some depth 
around 
incorporating 
proportionality. 

Response uses 
depth but is 
missing some 
small 
component. 

Response defines 
scale model and 
mentions the use 
of proportionality. 

7.) Give a 
definition 
of a scale 
factor. 

No Response 
provided, or 
Response is 
completely 
incorrect. 

Response 
attempts to 
define, but 
does not 
define in 
original 
terms.  
Uses terms 
like " a 
scale factor 
is a 
factor". 

Response 
defines but 
is lacking 
depth.  
Uses 
responses 
like, "a 
number to 
make 
things 
smaller" 

Response defines 
and demonstrates 
depth but is 
missing 
mathematical 
elements. Fails to 
mention 
operations such as 
division, etc. 

Response uses 
depth and 
mathematical 
elements but is 
missing some 
small 
component. 

Response defines 
scale factor and 
mentions the 
mathematical 
steps used to 
calculate scale. 

8.) What 
are some 
reasons 
that people 
construct 
scale 
models? 
What are 
scale 
models 
used for? 

No Response 
provided, or 
Response is 
completely 
incorrect. 

Response 
attempts to 
define, but 
does not 
define in 
original 
terms.  
Uses terms 
like " 
people 
make 
models to 
scale". 

Response 
is lacking 
depth, fails 
to provide 
examples 
of use.   

Response defines 
and demonstrates 
depth but only 
provides one 
example of uses. 

Response uses 
depth and 
examples of 
uses but is 
missing some 
small 
component. 

Response defines 
scale factor and 
mentions more 
than one example 
of uses.  
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Question 
Text 

0 points 1-2 points 3-4 points 5-6 points 7-8 points 9-10 points 

(9) If one 
Minecraft 
block is 3.3 
feet, and your 
classroom's 
height is 12 
feet from the 
floor to the 
ceiling, about 
how many 
Minecraft 
blocks would 
you need to 
construct a 
pillar that 
started at the 
floor and 
reached to 
the ceiling of 
your 
classroom? 
Round your 
answer to the 
nearest whole 
number. 
 

No Response 
provided, or 
Response is 
completely 
incorrect. 

Response 
attempts a 
solution, but 
doesn't set up 
proportional 
terms at all. 

Response 
attempts to set 
up 
proportions, 
but doesn't 
follow 
through 
completely 

Response 
sets up 
proportions 
but fails at 
some critical 
component 
and contains 
many errors. 

Response sets 
up proportions 
but fails at 
some small 
components. 

Response 
sets up 
proportion 
and follows 
through 
correctly. 
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APPENDIX C: POSTER ASSIGNMENT FOR TREATMENT AND CONTROL GROUPS 

	  
	  

	  
	  
Goal: To Build a Scale Model in Minecraft 
 
Role: Architect, Engineer, or Set Designer 
 
Situation:  You have been asked to design a virtual model of a monument, building or place 
using the Minecraft Game World 
 
Audience: You will teach the class about a particular monument, building or public place (of 
you and a partner's chosing) using the Minecraft game world 
 
Product: A scale model in Minecraft and a lovely poster to display in your school 
 
Standard: You will be assessed using the attached rubric for the first part of the project.  Mrs. 
Tilli will distribute a second rubric for the second part of the project after you and a partner turn 
in the first.  
 
PLEASE READ THIS FIRST: There are many parts to this project.  We will not begin using 
the video game for a few weeks (about two).   
 
Step One: Choose a Public Monument, Place or Building (e.g., Rockefeller Center) 

• Choose a place that can be built in Minecraft in no less or more than 2 hours.  Don't pick 

a place that's too elaborate (e.g., the White House), and don't pick something that's too 

simple (e.g., the Washington Monument). 

• Run the idea by Mrs. Tilli for her approval. 

• Research your monument or place. 

• Create a poster that must include the following 

 ~beautiful images of your choice. 

 ~ a two-dimensional map on graph paper that lists the height and  width of each 
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part of the building, monument or place 

 ~ a page (double-spaced) of writing about the history of the place.  

 ~This page MUST include: When and why the building was built,  where it is 

located, why it is unique. And you must tell us the materials that are used to build it.  

Is it made of limestone?  Is it made of brick?    

• Bring in the poster on _____________________________ (write due date here). 

• Write your name and your partner's name on the poster. 

 
Step Two:  In one week, we will take the height and weight of our project and scale them to 
reflect the units in Minecraft.  As a class, we will think through what the scale factor should be 
for your building or monument (it will change depending upon your measurements).   Don't 
worry about this step, we will help you convert it in class.  You will convert the measurements 
on notebook paper and turn them in. 
 
 
 
 
 
 
 
 
 
Step Three:  A week later, we will begin building the scale model inside the game.  You will 
have 30 minutes each period for four weeks.  That's only about 2 hours of building time.  Make 
sure your building is detailed enough but not too detailed.  You will only get to access your 
project once a week during class time.  You must do all your building there.  You do not have 
to mine for materials, but you will have to build everything brick by brick.  There will be no 
TNT, no fill tools, no cheats or world edit.   
 
At the end of December, we will take a tour of each other's builds inside the game.   
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Scale Drawings in Math Class (CONTROL GROUP) 
 
Goal: To learn about scale factoring or drawing to scale 
 
Role: Architect, Engineer, or Set Designer 
 
Situation:  You have been asked to design a scale drawing of a monument, building or place 
 
Audience: You will teach the class about a particular monument, building or public place and 
learn how you might create a scale drawing of that monument. 
 
Product: A scale drawing and a lovely poster to display in your school 
 
Standard: You will be assessed using the attached rubric for the first part of the project.  Mrs. 
Tilli will distribute a second rubric for the second part of the project after you and a partner turn 
in the first.  
 
PLEASE READ THIS FIRST: There are many parts to this project. If they are done well, we 
will get to play Minecraft once a week during Math class for four weeks. 
Step One: Choose a Public Monument, Place or Building (e.g., Rockefeller Center) 

• Choose a building, monument, or public place to research. Don't pick a place that's too 

elaborate (e.g., the White House), and don't pick something that's too simple (e.g., the 

Washington Monument). 

• Run the idea by Mrs. Tilli for her approval. 

• Research your monument or place. 

• Create a poster that must include the following 

 ~beautiful images of your choice. 

 ~ a two-dimensional map on graph paper that lists the height and  width of each 

part of the building, monument or place 

 ~ a page (double-spaced) of writing about the history of the place.  

 ~This page MUST include: When and why the building was built,  where it is 

located, why it is unique. And you must tell us the materials that are used to build it.  

Is it made of limestone?  Is it made of brick?    

• Bring in the poster on _____________________________ (write due date here). 

• Write your name and your partner's name on the poster. 

Step Two:  In one week, we will take the dimensions of our project and create a scale drawing of 
our models.  As a class, we will think through what the scale factor should be for your building 
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or monument.  Don't worry about this step, we will help you convert it in class.  You will convert 
the measurements on notebook paper and turn them in. 
 
Step Three:  As a reward for your hard work we will play Minecraft in class.  You can build 
whatever you want in Minecraft--it doesn't have to be your building.  You will have 30 minutes 
to build something each period for four weeks. You will only get to access your project once a 
week during class time.  You must do all your building there.  You do not have to mine for 
materials, but you will have to build everything brick by brick.  There will be no TNT, no fill 
tools, no cheats or world edit.   
 
At the end of December, we will take a tour of each other's builds inside the game.   
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APPENDIX D: RUBRIC GRADING POSTERS (TREATMENT AND CONTROL) 
 
Rubric for Grading 1st Part of Scale Project (TREATMENT) 
Category 4 3 2 1 Score 
Choice of Building, 
Monument or Place 

Choice was 
thoughtfully 
made, is a 
dynamic space 
but is not too 
difficult or too 
easy to 
complete in 
Minecraft. 

Choice was 
thoughtfully 
made, but 
there are 
elements that 
might be 
difficult to 
include or may 
be too simply 
built in 
Minecraft. 

Choice wasn't 
thought out, 
and it's not 
really clear 
what will be 
built in 
Minecraft. 

Unrealistic 
choices about 
how to build the 
space to scale in 
Minecraft. 

 

Written 
Presentation of 
Building, Monument 
or Place 

Report reflects 
a deep amount 
of research 
(e.g., history 
materials, 
dimensions) on 
the chosen 
subject.   

Report reflects 
some research, 
but is missing 
some elements 
(e.g., history 
materials, 
dimensions) on 
the chosen 
subject.    

Report reflects 
little research 
and is missing 
major elements 
(e.g., history 
materials, 
dimensions) on 
the chosen 
subject. 

Report reflects 
no research on 
the chosen 
subject.   

 

Display Materials 
(images, blueprints, 
etc.) 

Visual displays 
reflect a deep 
amount of 
research on 
the building or 
model 

Visual displays 
reflect 
research, but 
they are 
missing some 
elements (e.g., 
history 
materials, 
dimensions) on 
the chosen 
subject.      

Visual displays 
reflect 
research, is 
missing major 
elements (e.g., 
history 
materials, 
dimensions) on 
the chosen 
subject. 

Visual displays 
reflect no 
research on the 
chosen subject. 

 

Structure, 
Style, 
Grammar & 
Spelling 

Spelling, 
punctuation, 
and grammar 
are correct.  
Project writing 
is organized 
and presented 
in a clear 
manner. 

There are 
some errors 
that distract 
from the clarity 
of the project 
(e.g., 
organization, 
spelling, or 
grammar). 

There are quite 
a few errors 
that distract 
from the clarity 
of the project 
(e.g., 
organization, 
spelling, or 
grammar). 

There are major 
errors that 
distract from the 
clarity of the 
project (e.g., 
organization, 
spelling, or 
grammar). 
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Rubric for Grading 1st Part of Scale Project (CONTROL) 
Category 4 3 2 1 Score 
Choice of Building, 
Monument or Place 

Choice was 
thoughtfully 
made, is a 
dynamic space  

Choice was 
thoughtfully 
made, but 
there are 
elements that 
might be 
difficult to scale 

Choice wasn't 
thought out,  

Unrealistic 
choices about 
how to scale in  

 

Written 
Presentation of 
Building, Monument 
or Place 

Report reflects 
a deep amount 
of research 
(e.g., history 
materials, 
dimensions) on 
the chosen 
subject.   

Report reflects 
some research, 
but is missing 
some elements 
(e.g., history 
materials, 
dimensions) on 
the chosen 
subject.    

Report reflects 
little research 
and is missing 
major elements 
(e.g., history 
materials, 
dimensions) on 
the chosen 
subject. 

Report reflects 
no research on 
the chosen 
subject.   

 

Display Materials 
(images, blueprints, 
etc.) 

Visual displays 
reflect a deep 
amount of 
research on 
the building or 
model 

Visual displays 
reflect 
research, but 
they are 
missing some 
elements (e.g., 
history 
materials, 
dimensions) on 
the chosen 
subject.      

Visual displays 
reflect 
research, is 
missing major 
elements (e.g., 
history 
materials, 
dimensions) on 
the chosen 
subject. 

Visual displays 
reflect no 
research on the 
chosen subject. 

 

Structure, 
Style, 
Grammar & 
Spelling 

Spelling, 
punctuation, 
and grammar 
are correct.  
Project writing 
is organized 
and presented 
in a clear 
manner. 

There are 
some errors 
that distract 
from the clarity 
of the project 
(e.g., 
organization, 
spelling, or 
grammar). 

There are quite 
a few errors 
that distract 
from the clarity 
of the project 
(e.g., 
organization, 
spelling, or 
grammar). 

There are major 
errors that 
distract from the 
clarity of the 
project (e.g., 
organization, 
spelling, or 
grammar). 
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APPENDIX E: WORKSHEET FOR RATIO AND PROPORTION CALCULATIONS 
(TREATMENT AND CONTROL) 

Name:___________________________________________________ 
Scale Factor Worksheet #1 
 
Scale model: A representation or copy of an object that is larger or smaller than the actual size of 
the object. Very often the scale model is smaller than the original and is used as a guide to 
making the object in full size. 
 
Scale factor: A number that scales, or multiplies, some quantity to make it smaller (fraction) or 
larger (reciprocal).   
 
 
Example:  I want to find a suitable scale factor for my model of 30 Rockefeller Center.  First I 
need to figure out the width of the building.  I know that it is 872 feet tall.  To get the width, I 
multiply the height by 1/2.   
 
STEP #1 
In order to calculate the width of the building: 

 * 872 =  = 436 feet 

 
Use this section to figure out the width of your building, based on the height, in feet OR in 
meters (doesn't matter).  
 
 
 
 
 
 
 
 
 
STEP #2 
Next, we need to figure out the scale factor.  Remember, although we haven't converted our 
model into Minecraft blocks yet, the height of your scale model can't be over 128 blocks.  So, 
your scale factor has to be the right size so that the height isn't above 128 blocks.  First, let's 
estimate a couple different scale factors, just in case. 
 
A scale factor is a number that we multiply our original measurements by to make them a 
different size.  If we want to make the measurement smaller, we multiply them by a fraction.  If 
we want to make the measurement larger, we multiply it by the reciprocal of the fraction we 
used to make it smaller. 

€ 

1
2

€ 

2 872)
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So, if our building is 872 feet tall and 436 feet wide, and we wanted to make it  as large, we 

would multiply both the height and width by .  This is also known as a scale factor of 2. 

 

 * 872 feet = 436 feet (NEW SCALED HEIGHT) 

 

 * 436 feet = 218 feet (NEW SCALED WIDTH) 

Try this one on your own: If our new scale model has a height of 872 feet by 436 feet wide, what 
would the measurements be if we wanted to make it larger by a scale factor of 2? 
 
But what if that's too tall for Minecraft?  Let's try a couple different scale factors on our own.  
Use the space below to scale your model by 2, 8, and 16. Show all work and circle the final 
answers for each one. 
 
STEP #3 :ONLY FOR TREATMENT GROUP 
 
Here is a chart that lists some of the conversions in Minecraft: 
 
Minecraft Units Real Life Units  

(Feet or Meters) 
1 Block 3.3 feet 
1 Block 1 meter 
 
 

If   

 
How many Minecraft blocks are in the scaled height of my new building? 
 
3.3x= 436 feet    3.3 = 132. 12, or 132 feet rounded to the nearest one block.   

Remember, this is too tall (there's a height limit of 128 blocks)! 
 
We'd have to use a different scale factor (like 4; or 1/4). 
 
In the space below, convert your scale model into Minecraft blocks.  Try the scale factor of 2, 8 
and 16.   Show all work and circle the final answers for each one. 
STEP #4  Draw a 2-D map like the one you did on your poster.  Now, instead of listing the 
height of each building or structure, put the height and width in Minecraft blocks.  Turn this in 
for homework. 

€ 

1
2

€ 

1
2

€ 

1
2

€ 

1
2

€ 

1Minecraftblock
3.3 feet

=
xMinecraftblocks

436 feet

€ 

436 feet)
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APPENDIX F: GRADING RUBRIC FOR FINAL PRESENTATION OF PROJECTS 
(TREATMENT ONLY) 

 
 
Rubric for Grading Final Part of Scale Project 
Category 4 3 2 1 Score 
Choice of 
Building, 
Monument or 
Place 

Choices were 
thoughtfully made 
(e.g., about 
materials and 
design), 

Choices were 
thoughtfully 
made (e.g., 
about materials 
and design), 
but there are 
elements that 
might be 
difficult to 
include or may 
be too simply 
built in 
Minecraft. 

Choices 
weren't thought 
out, and it's not 
really clear 
what will be 
built in 
Minecraft. 

Unrealistic 
choices and 
incomplete or 
insubstantial 
elements.   

 

Scale 
Appearance 

The build reflects 
(to the highest 
possible standard) 
the visual 
appearance of the 
actual building or 
monument. 

The build looks 
like the real 
building, but 
there are some 
missing 
elements. 

The build 
somewhat 
reflects the 
actual building, 
but there are 
major missing 
elements. 

The build 
doesn't reflect 
the real building 
and has major 
issues.   

 

Measurement 
scale and 
proportionality 

When presenting 
their build, students 
can identify original 
measurements, 
and describe (in 
detail) the 
mathematical steps 
that they took to 
scale the building. 

Build reflects 
some 
awareness of 
proportionality, 
but  a few 
details are 
missing.      

Build reflects 
some 
awareness of 
proportionality, 
but  many 
details are 
missing. 

Build reflects no 
awareness of 
proportionality.  

 

Collaborative 
Efforts 

When presenting 
their build, both 
students can 
describe the 
process of scaling 
the 
building/monument, 
and constructing it. 

Students can 
reflect about 
collaboration, 
but they are 
unclear on 
some of the 
decisions they 
made. 

Only one 
student can 
describe the 
process, and 
seemed to 
dominate the 
whole 
collaboration.   

There is no 
evidence of 
collaboration 
and peer 
problem-solving.   
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APPENDIX G: DEMOGRAPHIC AND VIDEO GAME EXPERIENCE 

QUESTIONNAIRE 
 

Demographic questions:  

1. I identify as a (a) Male (b) Female  

2. I am ___ years old.  (Fill in the box with your age in years). 

3. Have you ever played the video game, Minecraft before?  (a) Yes (b) No 

4. If you have played Minecraft before, do you still play it at least once a week? 

(a) Yes (b) No 

 

FOR RESPONDENTS WHO ANSWER YES TO #4: 

5. How many hours a week do you play Minecraft? 

(a) less than 2 hours 

(b) 2 to 4 hours 

(c) 4 to 6 hours 

(d) more than 6 hours 

 

6. Do you typically play Minecraft: 

(a) alone with no one else 

(b) mostly alone; but with friends and family members who are online but in another 

house 

(c) mostly with friends and family in the room (who are playing the game too) 

(d) sometimes alone with others online, sometimes with others who are in the same house 
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7. Where do you typically play Minecraft? 

(a) On a PC/laptop (Macintosh included) 

(b) On an XBox 

(c) On a tablet or smart phone 

(d) None of these 

 

For questions #8-18, use the scale below to rate your response: 

not very true for me       not true for me, but not untrue  very true for me 

1        2                 3              4             5               6              7 

 

8. I think Minecraft is fun to play. 

9. When I first started, it was easy to learn how to work the keys/controls to play Minecraft.  

10. I am good at playing Minecraft.  

11. I feel successful when I play Minecraft.  

12. The people that I play Minecraft with are important to me.  

13. I feel close to the people I play Minecraft with, even if I've never met them in real life.   

14. I have such a good time when I play Minecraft.  

15. I have met people inside of Minecraft that I'm very close to, even if I've never met them in 

real life.  

16. When I play Minecraft, I'm free to do whatever I want.  

17. When I think about playing Minecraft, I get excited and happy.  

18. There are so many possibilities and different things to do in Minecraft. 
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FOR RESPONDENTS WHO ANSWERED NO TO #4: 

19. Do you play any other video games more than once a week (For example: The Simpsons Tap 

Out, Candy Crush, or Black Ops, or the Sims)? 

(a) Yes, I play video games more than once a week. 

(b) No, I never really play any video games. 

 

FOR RESPONDENTS WHO ANSWER YES TO #5: 

20. What is the name of the video game you play the most?  [Insert name here] 

 

21. How many hours a week do you play [Insert name here]? 

(a) less than 2 hours 

(b) 2 to 4 hours 

(c) 4 to 6 hours 

(d) more than 6 hours 

 

22. Do you typically play [Insert name here]: 

(a) alone with no one else 

(b) mostly alone; but with friends and family members who are online but in another 

house 

(c) mostly with friends and family in the room (who are playing the game too) 

(d) sometimes alone with others online, sometimes with others who are in the same house 

 

23. Where do you typically play [Insert name here]? 
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(a) On a PC/laptop (Macintosh included) 

(b) On an XBox 

(c) On a tablet or smart phone 

(d) None of these 

For questions #23-33, use the scale below to rate your response: 

not very true for me   not true for me, but not untrue very true for me 

1        2                 3              4             5               6              7 

23. I think [Insert name here] is fun to play. 

24. When I first started, it was easy to learn how to work the keys or controls to play [Insert 

name here].  

25. I am good at playing [Insert name here]. 

26. I feel successful when I play [Insert name here].  

27. The people that I play [Insert name here] with are important to me.  

28. I feel close to the people I play [Insert name here] with, even if I've never met them in real 

life.   

29. I have such a good time when I play [Insert name here].  

30. I have met people inside of [Insert name here] that I'm very close to, even if I've never met 

them in real life.  

31. When I play [Insert name here], I'm free to do whatever I want.  

32. When I think about playing [Insert name here], I get excited and happy.  

33. There are so many possibilities and different things to do in [Insert name here]. 

FOR RESPONDENTS WHO ANSWER NO TO #19: 

34.Why you don't play any video games? 
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(a) Because I'm not allowed to play them. 

(b) Because I'm not very good at them. 

(c) Because I don't find them to be fun or interesting. 

(d) Because my friends don't play them.  

35. Tell us, in your words, what you do love to do, and why you love it so much (For example: 

paint pictures, play soccer, read books).  [Essay question]. 
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APPENDIX H:  INTRINSIC MOTIVATION QUESTIONNAIRE (Surveys 2 & 3) 

The following questions are going to ask you some questions about how it felt to use Minecraft 

in Math class today.For questions #1-15, use the scale below to rate your response: 

not very true for me       not true for me, but not untrue      very true for me 

1        2                 3              4             5               6              7 

1. I really enjoyed using Minecraft in class today.  

2. When my teacher asked me to use Minecraft in class, I felt nervous.  

3. I felt like I had to do the task that we did in Minecraft today.  

4. I am pretty good at playing Minecraft in general.    

5. I think playing Minecraft is interesting when we play in class.   

6. I felt stressed out when I had to play Minecraft in class today.   

7. Compared to the other people in my class, I did pretty well playing Minecraft in class today.  

8. Playing Minecraft in class today was exciting.  

 9. I felt relaxed playing Minecraft in class today.  

10. I liked the task we had to do in Minecraft during class today.  

11. I felt like I was required to do the task in Minecraft today.  

12. I am proud of what I did using Minecraft in class today.  

13. I felt nervous doing the task in Minecraft during class today.  

 14. Even though I don't play Minecraft at home, I think I might now because I enjoyed playing it 

in class.  

 

15. After playing Minecraft in class, I am getting better at playing the game.  
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APPENDIX H (continued): PERCEPTIONS OF INSTRUCTOR AND THE 
PHYSICAL LEARNING ENVIRONMENT QUESTIONNAIRE 

 
The following questions are going to ask about how you feel about your teacher and being in this 

class. 

For questions #15-25, use the scale below to rate your response: 

1        2                 3              4             5               6              7 

not very true for me    not true for me, but not untrue very true for me 

16. When we play Minecraft in class, I feel like my teacher provides me with choices and 

options for how to build my creation. 

17. I feel like my teacher understands me.   

18. My teacher helps me feel confident about playing Minecraft during class time.   

19. My teacher made sure I understood what to do in Minecraft during class time.   

20. I feel like I can tell my teacher something personal that I might not share with others.   

21. My teacher encouraged me to ask questions when we used Minecraft during class time.   

22. My teacher makes me feel nervous when we use Minecraft during class time.    

23. My teacher let me complete the task in Minecraft the way that I wanted to complete it.   

24. My teacher listens to the way I wanted to complete the task in Minecraft before suggesting 

another way to do it.   

25. Even when we're not playing Minecraft, I really enjoy coming to this class. 

26. The subjects (e.g., fractions, decimals) that we learn in this class make me nervous.    
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APPENDIX H (continued): PRESENCE QUESTIONNAIRE 

The following questions are going to ask about how you felt while you were playing Minecraft 

today.For questions #26-32, use the scale below to rate your response: 

not very true for me   not true for me, but not untrue very true for me 

1        2                 3              4             5               6              7 

26. When I played Minecraft in class today, I forgot that I was in school and felt like I was inside 

the game. 

27. When I played Minecraft in class today, I felt like I could reach out and touch the objects that 

we were using to build our creation. 

28. When I played Minecraft in class today, I felt like I was looking through a window, and not a 

computer screen. 

29. When I played Minecraft in class today, if something that happened inside the game made 

me pleased or frustrated, I felt the same way I do as if it happened outside of the game.  

30. When I played Minecraft in class today, I felt excited and engaged.  

31.When I played Minecraft in class today, I felt like I was talking to my classmates inside the 

game, and not inside the physical classroom.  

32. When I played Minecraft in class today, I felt like the events that happened inside the game 

were happening to me in real life.   

  

  



	   	   186 

	  

 

 
APPENDIX I: PROTOCOL FOR VERBAL REPORT 

 
(1) What material are you using right now? 

(2) What are you building right now? 

(3) How did you do that (e.g., placing a whole row of blocks, building windows, etc). 

(4) What model are you building? 

(5) Did you discover that material or take it from your inventory?  (e.g., iron ore or diamonds) 
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APPENDIX J: QUESTIONS FOR FOCUS GROUPS 

Prior to start of project: 
 
(1) Why do you like to play Minecraft? [Or, Why don't you like to play Minecraft?] 
 
(2) Have you ever played with some of your classmates on your personal time? 
 
(3) What does it feel like to have to build something in Minecraft? 
 
(4) How do typically feel in the class (when you're not playing Minecraft)? 
 
(5) Are you successful in Mathematics class this year?  Why or why not? 
 
(6) Do you like coming to school this year? 
 
(7) Do you enjoy [the teacher's name] class this year? 
 
For weeks 10-12: 
 
(8) Do you like Minecraft more/less after playing in class? 
 
(9) Did you play Minecraft at home while we were playing in school? 
 
(10) Did you get tired of playing Minecraft because of playing it in school? 
 
(11) Do you think Minecraft helping you learn about ratio and proportion? 
 
(12) Would you rather have the teacher just teach you than play in Minecraft? 
 
(13) Do you enjoy coming to school? Why or why not? 
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IMAGE A 

 
Two students discuss the three dimensional space in the game and the measurements of their scale 

model.  
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IMAGE B 

 
When in doubt, teachers return to writing technologies to make sure students clearly understand  
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IMAGE C 

 
The classroom was incredibly crowded; there was barely room to move.  
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IMAGE D                        

 
Although there were many engaging projects for students,  

even the seemingly fun ones became stressful when there were too many to complete. 
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