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INTRODUCTION TO THE PROBLEM 

It is no secret that video games are an important media for many school-aged children. From online games and mobile devices to high-end consoles, video games have transcended the stereotypical dark basement and socially awkward adolescent male.  The popularity of video games among school-aged children has made them a natural focus for educators interested in how this engaging technology can be used to achieve a variety of learning objectives. Indeed, science popularizer Carl Sagan saw this potential in video games back when Pong was, quite literally, the only game in town (Sagan, 1977). Instantaneous feedback, encouragement to learn through mistakes, and highly visual explanations are just some of the features of video games that make them ideal for both encouraging high achieving students and remediation for students with learning disabilities. Now that the production and dissemination of video games is far more feasible than it would have been when Sagan first suggested the idea, a community of scholars has been vigorously documenting their applications in education (Gee, 2003; Barab, Thomas, Dodge, Carteaux, & Tuzun, 2005; Kafai, 2008; Squire, 2009). Because of its reputation as a cognitively demanding and an economically critical content area, science education, in particular, receives a great deal of attention when it comes to the potential of educational games (Federation of American Scientists, 2006; National Research Council, 2009). 


At the start of the new millenium, private foundations and government agencies were eager to fund the production of educational video games in science. Many of these initial funding attempts were met with frustration. The excitement of a seemingly good idea met the challenges of classroom implementation and scalability (Dede, in press). While several barriers to implementation have been documented,  (Wilson, 2009) one reoccurring, though under-researched issue, seems to be that teachers, as the gate-keepers of curriculum, are reticent to implement games. According to the report from the Software and Information Industry Association, teachers have a number of concerns regarding educational games including relevance to state standards, technology requirements, and student accountability. What I would like to know is how game design can better straddle learning theory and curricular practicality. When teachers evaluate whether or not to use a video game in the classroom, what criterion are they using? How do teachers interact with educational video games? How does that differ from the way students might interact with these games? While these questions are interesting in their own right, I am particularly interested in the implications for how to better design educational  games that embody the best practices in game design for learning while simultaneously meeting the constraints of felt by teachers working in classrooms.

 I’m interested in studying the differences and similarities of how teachers and upper elementary or middle school students use and interact with educational video games, specifically in science. In order for any classroom activity to be meaningfully implemented in a classroom, it must be perceived as valuable and usable by teachers and it must address the learning needs of students. There is reason to believe that these concerns are not always addressed when educational games are designed and that this dissonance plays some role in preventing the potential of games in education from being more widely realized. Have you looked at the literature on the adoption of innovations generally? This seems very relevant to your project. A good place to start is Everett Rogers, Diffusion of Innovations (5th edition).
OBSERVATIONS OF THE PROBLEM


As an educational game designer, I would like to know how games can be designed to be at once engaging and achieve their purpose of educating and motivating learners and be easy enough for teachers to use without a great deal of professional development or instructional intervention. Some educational game designers have drawn on design models from commercial game design. These games largely focus on meeting the needs of the intended game player, not the needs of a classroom of players guided by a teacher. These games are also often bewildering to teachers unfamiliar to games as media. Other educational games have been designed in accordance with approaches from instructional design. These games generally fit better with what teachers see as the needs of their students, however, these games are frequently less like the immersive experiences many commercial games offer and more like animated multiple choice tests. Thus, part of the challenge of designing educational video games is to represent content in a way that is accessible and comprehensible to teachers while retaining the exciting and engaging elements students expect from games.  


An anecdote can illustrate how theses differences in design perspectives and the way they interact with student and teacher views. Several months ago, the video game development company that I work most closely with, Filament Games, completed a game called “Do I Have A Right” (DIHAR) (Figure 1) for Our Courts (www.ourcourts.org), the civics website launched by Sandra Day O’Conner. She sees them as a catalyst to engage young people with basic civics lessons.  DIHAR asks students to understand the Bill of Rights by managing a frantic law firm where concerned clients bring in cases in which they believe their rights were violated. As the law firm’s manager, the player must screen the clients to judge whether or not a right has been violated, and assign the client to a lawyer who specializes in that particular amendment (for instance, there is a freedom of religion lawyer, a freedom of speech, lawyer etc.,). The game scales in difficulty for individual students and students can play the game over and over and get new clients, different lawyers, and new challenges. The game moves quickly and by the end, you’re definitely able to rattle off some rights and their limitations and boundaries. There is a good dose of silly fun as well. Overwhelmingly, students love this game. Kids play it on their own time and they get a huge kick out of it. There is also strong evidence that students are acquiring a much more sophisticated index of the bill of rights and the role the courts play in society.
Figure 1

Players evaluate client’s claims in DIHAR
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Teachers, however, overwhelmingly favor another game on the website (Figure 2). This game also deals with the Bill of Rights, but it is more like an animated movie with multiple-choice questions and answers, than the immersive and fast paced world of DIHAR.   It is linear and passive compared to DIHAR. When it is time for a player to make decisions, the game feels like a multiple-choice assessment.  The game plays exactly the same way each time and if you’ve played the game once, you’ve pretty much seen all of the content.

This anecdote illustrates something I’ve noticed designing and implementing games in my own job. Teachers and students often approach digital technology differently. This difference is exacerbated when it comes to video games, and I would like to investigate it in a more systemic fashion. 

Figure 2

The other civics game is more like an animated movie
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One reason I suspect this might be happening stems from the fact that both commercial design and instructional design trained producers and designers of games focus on the individual learner as the unit of analysis for their designs. In doing so, they neglect to understand how learning on one’s own is different from the sort of work a teacher needs to do to deliver standards-based content to a classroom of 25 or more individuals with varying needs and abilities. If educational games, or any curricular item are going to make it into the classroom to enrich learning, these media will need to get through the teacher first.  Thus, understanding how a teacher interprets and evaluates a learning object in tandem with how a student views and engages with that object paints a fuller picture of the design considerations that must be taken into account. In doing this study, I hope to address whether there is a difference between how teachers, who might be less familiar with video games, and students who have more familiarity with games, but potential less familiarity critical consumption of games when they play educational games. Is there a difference between how they approach user interfaces? What help-seeking behavior do these different populations exhibit? How do students’ evaluations of quality and engagement differ from teacher’s perceptions? Understanding these differences can lead to a greater understanding of design challenges facing designers of games as educational media. Some of educational media’s assumptions about design come from areas of usability studies, which focus on the interaction between software and the individual. However, for classroom usability, there may be a need for added dimensions to this model in order to better understanding the dynamics between software, teacher, and student. The usability traditions are valuable, but they cannot paint a full picture by focusing on individuals and neglecting the classroom system. This study hopes to add at least one more layer of user, the teacher, to begin to add appropriate dimensions in hopes of eventually better understanding the system.

METHODOLOGICAL CONSIDERATIONS


Currently, research on educational technology lacks a systematic understanding of how students and teachers interact, in general, with educational games and specifically how these two populations might interact in fundamentally different ways.  For instance, students that have grown up playing video games can come to an educational game with some knowledge of genre that prepares him or her to negotiate through the game space where as teachers might require more upfront instructions or tutorials in order to be comfortable with using games for their classroom. While students might prefer more individualized or differentiated game experiences, teachers might be uncomfortable not knowing whether all of their students are “on the same page”. (These are just guesses, of course, very little is known about this topic.) In other words, some of the design elements learning scientists find the most appealing about video games could be the very same elements that teachers reject. 


In order to better understand this phenomenon, several disciplines need to be set in conversation with one and another, and this interdisciplinary conversation may be best facilitated via a mixed-methods approach (Greene, 2007, p.12).  Literature and perspectives from teacher development, educational technology, science education, usability studies, and the learning sciences can each inform this research agenda. According to Greene, mixed methods provide a venue by which “we” (in my case, educational game designers) can do “our work better, generating understandings that are broader, deeper, and more inclusive, and that more centrally honor… complexity” (p.21).  This goes to the heart of the problem I outlined above. Currently, my field is at an impasse due to a fundamental lack of understanding the needs of the complex dynamic interaction that transpires between teachers, students, and learning media. In order to get at this complex problem, however, it will be necessary to employ “multiple theoretical and value frameworks to interpret research questions and findings” (Greene, 2007, p.23). It is this blending of multiple disciplinary and theoretical frameworks that would best serve my research question.  



For instance, to better understand how individuals interact with software, it would be useful to use methods such as think-aloud protocols from the field of usability studies (Lewis,1982). Think-alouds ask users of a piece of software to talk out-loud as they maneuver their way around a space and solve problems. The methods helps designers understand how users interpret interfaces,  make sense out of software, and use software to achieve a specific task. This particular method illustrates the currently impoverished state of understanding the difference between qualitative and quantitative research as outlined by Hammersley (1992). While think alouds use words, not numbers, they are arguably neither naturalistic nor artificial settings (p. 163) and they straddle the apparent dichotomy of meaning and behavior (p. 165). Furthermore, with its roots in engineering, think-alouds are or could be very much part of a scientific realist perspective (Maxwell, 2004) in their ability to provide windows into cognitive mechanisms individuals use to negotiate meanings within a computer interface. 



A better understanding of how individuals use software, however, is only part of the story I am seeking. I’m also interested in issues such as what values students and teachers place on certain experiences, and how they assign educational value to educational video games. These questions could be better served by a completely different theoretical framework , like discourse analysis, which has its routes roots? in pragmatism I wasn’t aware of this and can allow for either an additional analytical lens to the think-aloud activities or could be used to analyze the results of a separate interview with teachers. This approach could also be useful in not only attempting to characterize and contrast student and teacher approaches to educational games, but also to parse out differences that manifest themselves within the two populations. With this said, it is important to me that teachers be treated as co-investigators (Marshall, & Barritt,1990) as they are the experts on how their classrooms are run and the role educational video games can or cannot play. 



A potential drawback of performing think-alouds and conducting interviews with students and teachers is that it would require a good deal of total time from each participant. This will make the total number of participants rather small and it will likely bias the sample of individuals willing to participate in the study, but there may be some opportunities to bring in other disciplinary perspectives to establish internal validity generalizability?. It may also be necessary to spend a significant amount of time with each individual to get the depth of understanding needed. There has been a growing movement among educational researchers to study novel designs in contexts that resemble real-world use (Brown, 1992). These types of research studies, called design-based research, accept small sample sizes in exchange for authentic research environments. Another consideration comes again from usability studies, where researchers have established that, as a general rule, five users typically uncover 80% of the usability problems and additional participants yield diminishing returns. But this obviously depends on the nature of the usability problems for this particular application. While typical experimental intervention studies in education prioritize large populations because they can only demonstrate “regularity” causation with large numbers!, this is regarded as inefficient for the more pragmatically oriented usability studies.  I’m interested in exploring strategies that can employ the practicality of usability studies while addressing greater concern among educational researchers as to whether or not participants are representative of a greater population I’m not clear how you would do this, and these distinct needs coming from different disciplinary traditions can provide an opportunity to blend approaches, thereby strengthening the total data collected. For instance, in order to get a wider perspective on teacher’s attitudes towards using video games in the classroom, I can distribute a survey to a larger population of teachers and students that attempts to gather descriptive information regarding comfort with technology, use of video games for learning and entertainment, and attitudes towards technology and play facilitated learning. OK. By also distributing these surveys to participants of think-alouds/ interviews, the participants of the smaller, in depth study can be characterized using data from the greater, survey context (e.g., Teacher Smith is representative of 45% of the survey population). (


While there continues to be great enthusiasm surrounding the use of games in education, the actual implementation of these games in classrooms is poorly understood and requires a number of different disciplinary traditions to come together. A blending of paradigms, theories, and approaches is required for a systemic understanding of this problem. 
Marjee:

Whew! This is an ambitious plan, and you’ve laid it out pretty persuasively, nicely integrating mixed methods with your substantive interests. 
One approach that you might find useful (I’ll probably mention this in class) is Robert Brinkerhoff’s Success Case Method, which was developed for evaluating training programs. Reference below.
We can talk about this more next time we meet.
Grade: A
The Success Case Method: Find Out Quickly What's Working and What's Not, by Robert O. Brinkerhoff. Berrett-Koehler Publishers, 2003.
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