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Table 1: The Larger Question 

	What do I need to know?
	How can educational video game producers and publishers create games that are effective in the science classroom? I see this as more of a goal than a research question.

	Why do I need to know this?
	So called “digital natives” spend a lot of time playing video games. Like earlier media (for instance television), there is interest in using this medium for educational purposes.  Educational video games will be made one way or another by commercial entities. It is to everyone’s interest that professional educators become involved as soon as possible. 

It is not enough that students are fluent with this medium, however. If we neglect teachers’ comfort with using video games as part of the curriculum, they won’t be used.  Stated another way, we know what engages students out of the classroom, but we know little about how to use this medium to be useful and engaging in the classroom.

	What kinds of data will answer the questions?

	Classroom observations, teacher interviews, student interviews, teacher surveys, student surveys, think-alouds, observations, case studies, mouse-tracking I think there’s a category mistake here. These data may help you (or someone else) to design better games, but they don’t answer the question of how better games can be created. Am I missing something, or is there a mismatch between your stated and actual questions?

	What are the possible validity threats?

	Why focus on video games at all? Don’t they lead to violence/ passivity/ attention disorders? How is this a validity threat?

	How can I deal with those threats?
	This needs to be dealt with at the level of theory and review of prior research. Research from a variety of fields demonstrates that video games require active problem solving, and that the medium is message agnostic (for instance, video games, like film,  can be violent and can have pro-social messages). I would also connect video games to the long-standing tradition of using computer models and simulations in science. To me, this is a key part of the justification of your study (and your conceptual framework), not a validity issue.


Table 2: General Question 

	What do I need to know?
	How are teachers and students alike and how are they different when it comes to interacting with digital media for learning purposes? OK, but don’t forget to think about how teachers are different from one another, as are students.

	Why do I need to know this?
	Use of digital tools in classrooms is growing. Research has shown that individuals proficient with a particular medium or cognitive endeavor approach it differently than novices. Generational divides, socioeconomic differences, accessibility issues (including gender) and may impact how an individual approaches digital media. This justification seems a bit unfocused. The importance of possible differences between teachers and students, specifically, seems pretty obvious, but could be more explicit.

	What kinds of data will answer the questions?
	Teacher interviews, student interviews, teacher surveys, student surveys, think-alouds, observations (task analysis), mouse –tracking software, case studies, 

	What are the possible validity threats?
	Why dichotomize teachers and students? Why focus on these two populations? The answer to this also seems pretty obvious—society does this, and schooling in this society is founded on this difference. I’m not completely clear how this is a validity threat—construct validity? Think about this issue from a distributed-cognition perspective.

	How can I deal with those threats?
	At this step, I need to legitimize my questions and my chosen population by drawing on previous research. For instance, research shows that teachers are ambivalent about using technologies in general, but some technologies become very readily accepted and integrated, examples include things like interactive whiteboards or probe software.

 Scholars have generated theories about why these technologies stick while others do not. This research suggests that we need to understand these technologies from usability perspectives that include both teachers and students, as their perspectives may differ for a number of reasons. My proposal furthers this line of research by looking at video games in particular. This is an important issue, but I don’t see how it relates to the teacher-student distinction.


Table 3: Focusing on Teachers 
	What do I need to know?
	How do teachers use or and? perceive science video games as learning tools?

	Why do I need to know this?
	Teachers view curricular materials more critically do we know this? What counts as “critical”? and with greater pedagogical expertise than students. Very little is known about how teachers evaluate video games as learning tools (is it worth the classes time? How does it meet their curricular needs?) In order to design video games that will work in the classroom, we must know more about how teachers approach educational video games. OK.

	What kinds of data will answer the questions?
	Observations of teachers playing the games using think-aloud protocols?, task analysis, mouse-tracking software how will this be useful?, post-interviews

	What are the possible validity threats?
	Researcher bias, Sampling issues, reactivity, Transferability of the chosen game to other games

	How can I deal with those threats?
	Researcher bias: Observations and interviews will be video taped and mouse-tracking software will be used to capture user-interactions. Inter-rater reliability that includes individuals not directly involved with the video game design will be used for analysis.

Analysis Interviews? Analysis doesn’t supply data will also supply rich data of either teacher interviews (possibly with data from mouse-tracking software). The rich data will be used to test of emerging theories. How?
Sampling issues: There has been so much made out of the generational differences when it comes to games and digital media that any differences or similarities are noteworthy. Purposeful sampling, however, will be usedto recruit teachers of different ages, genders, experience levels, and reported comfort with technology.

Reactivity: Researchers’ presence is not a great concern. I’m not convinced. The study will be designed to purposefully work with participants as a collaboration to better understand how they evaluate video games as a learning tool. The researcher is not intended to be invisible. OK, but just as invisibility doesn’t ensure validity, neither does visibility. A lot will depend on the relationship you establish with the teachers (as you imply in your memo).
Transferability of the chosen game to other games: I will ask participants to play two games that differ greatly in content, genre, and mechanics. But these differences need to be ones that are theoretically relevant to the study. I will look to see if this causes discrepant data to arise, and use discrepancies or commonalities as party of the theory generation. Games selected will be ones that are already popular and being used by many teachers in classrooms, so as to mitigate the likelihood that data is conflated with a poorly designed product. Games selected will be ones that are already popular and being used by many teachers in classrooms, so as to mitigate the likelihood that data is conflated with a poorly designed product.




Table 4: Focusing on Students

	What do I need to know?
	How do middle school students use or perceive science video games as learning tools?

	Why do I need to know this?
	School-aged children, who grew up with computers and video games, might view or approach video games as an educational medium differently from teachers. Very little is known about how students perceive or use educational video games in the sciences. In order to design video games that will work in the classroom, we must know more about how students approach educational video games.

	What kinds of data will answer the questions?
	Observations of student-pairs, task analysis, mouse-tracking software, post-interviews

	What are the possible validity threats?
	Researcher bias, Sampling issues, reactivity, Ability for children to participate in interviews, Transferability of the chosen game to other games,

	How can I deal with those threats?
	Researcher bias: Observations and interviews will be video taped and mouse-tracking software will be used to capture user-interactions. Inter-rater reliability that includes individuals not directly involved with the video game design will be used for analysis. Analysis will also supply rich data of interviews, observations, or data from mouse-tracking software. The rich data will be used to test of emerging theories. See above, for teachers.
Sampling issues: There is a great deal of research on children’s use of the internet and digital tools. Children will be briefly interviewed on their attitudes and uses of digital media, especially video games. This data will be triangulated with pre-existing research from places like the Pew Internet Research Group to give some idea of how representative the participant is of the greater population of American children. In addition, a purposeful sample of children will be selected to represent various socio-economic factors, ethnic identification, language skills, and gender.

Reactivity and Children’s abilities to participate in think-alouds: Researchers’ presence is a greater concern when working with children, as they tend to want to please the researcher. Pairing children and encouraging them to work with each other can mitigate this issue. Children’s conversations will be recorded and used to triangulate other data points.

Transferability of the chosen game to other games: I will ask participants to play two games that differ greatly in content, genre, and mechanics. I will look to see if this causes discrepant data to arise, and use discrepancies or commonalities as party of the theory generation.


Table 5: Synthesizing Data

	What do I need to know?
	How does this research inform design decisions for classroom -friendly video games? Again, I don’t see this as a research question, but as a goal of the study, as you imply in the next row.

	Why do I need to know this?
	This is one of the ultimate reasons reason the above investigations where carried out, to inform a scholarship of educational video game design

	What kinds of data will answer the questions?
	Analysis of above gathered data

	What are the possible validity threats?
	How do you know the above research will transfer into a classroom setting? To me, this is an issue of generalizability rather than validity.

	How can I deal with those threats?
	Ultimately, we want to know how educational video games can be designed to be useful and fruitful at the classroom. It is fair to say the proposed study does not directly address how to best design a video game at the classroom level as it focuses on individual or pairs of interactions. True; see my comments on Table 1. However, there is currently so little research on how students and teachers use educational video games to learn and teach, it is necessary to start at the ground level and use this research to build toward larger projects that focus on classroom-level analysis. In other words, it is a stable of a turtle to stand on. The proposed approach is intentionally limited to generate theory at an individual student and teacher level. OK, but your actual research questions should also be focused on this turtle.


Validity Memo:

As computer scientist Alan Kay famously remarked, technology is anything invented after you were born. We know that school-aged children have grown up in media saturated environment that is very different from the environment familiar to their most of their teachers, parents, and administrators. Media such as video games are very familiar to most students, but not their teachers. Given the interest in designing video games to be educational tools, we need to better understand how this “digital divide” manifests itself in how teachers and student perceive and interact with educational video games. 

How do I know the selected games are appropriate? What makes a game “appropriate.” 
There are a few issues that can undermine the validity of this research. The first one is the type of game used to prompt observations.  To begin with, every game is different and there is no way to account for the inherent differences in games. However, if we took an analogous situation, for instance, “can television help kids learn the alphabet?” there are some obvious things we can do to make this a meaningful study. I would avoid any programming that is only available via a premium cable channel, since it would be more useful to study something more widely available. I think this is an example of what Bronfenbrenner called “ecological validity.” I also would not produce a product strictly for the purpose of this study, that no one has used before, and created for the sole purpose of conducting this study. It seems more sensible to select something like Sesame Street, which is widely available, produced by media professionals, and already being used. That may sound like an odd thing to say, but this has been fairly common in research involving educational video games.

Likewise, for the proposed project, I want to be clear that there is no profit motive behind the study and I want to be able to say that the games I use are reasonably representative of what we can consider a “good-quality” game. Some ways I plan to address this would be to use games freely available on the Internet, widely used, and distributed by a reputable publisher. I don’t want the results to be conflated with a poorly designed piece of technology and I also want to make sure the games are something anyone can access and use.  I also plan to use at least two different games with all participants, and alternate which game participants play first, in case the order of the games affects perception in any way. Good point, but see my comment on the matrix. It’s important that readers do not misconstrue the purpose of this study; this is not a study to evaluate the effectiveness of games to teach. This is a study to document a variety of users using games to investigate educational content in order to better understand how teachers and students might approach this media differently.

How do I know students are being honest with me? 


The other issue that concerns me is reactivity with student participants. I don’t think it’s as much of a concern with the teachers because as long as my interview questions are well designed, the research is intentionally designed to create a dialog between the participants and myself. However, literature on usability studies with children suggests that children are especially prone to wanting to please researchers, so to minimize my effect on the students, the literature suggests having students work together in pairs or small groups, so that students generate a more candid dialog among themselves. See me for Helene Cohen’s dissertation.
How do I know that I’ve invited multiple perspectives? 


Another major concern of the study is that the participants might be somehow exceptional and the data generated won’t be useful in terms of better understanding the overall phenomenon. For instance if the teachers I work with are especially sophisticated with technology, very familiar with video games, or even particularly familiar with the games used in this study, it would be difficult to develop a theory that would generalize to teachers who had not had those experiences. Maybe; see the Freidson example in my Design book, p. 115. This can be overcome with purposeful sampling: finding teachers with varying years of experience and technological proficiency. It will be important to recruit teachers that are familiar with the science content, but have never used or played these video games before. My personal belief is that gender and race have very little to do with how teachers will interact with educational video games, but I will try to be as inclusive as possible when recruiting participants. This applies to student sampling as well. Usability students find that data saturation typically occurs at 5 individuals. I would probably start the study at 5 teachers and 5 student pairs (10 students total) and then evaluate whether or not more participants might be needed. 

How do I know what people say is true and not just what I want to hear?


In addition to using inter-rater reliability of video tapes of people playing games and being interviewed I’m not sure how inter-rater reliability addresses this particular validity threat, unless what you’re referring to is researcher bias, not reactivity, mouse-tracking software will be used to capture how people played the games. This will help determine if and when people got confused or lost, if they had success, if they played a game multiple times, if they frequently sought in game help, and so on.  This provides an additional, neutral check on the observation notes as well as the interview data. (
Reflection on the process


This assignment was definitely the most challenging for me because right now I feel like my ability to play the general “doubting game” with all research is probably my greatest weakness. ( For this reason, I was concerned that my ability to play the doubting game with my own ideas would be weak. I’m not sure how thoroughly I’ve been able to play the doubting game, but it was empowering to realize that there is recourse for the validity threats that I have been able to identify. To that end, I think this exercise will not only help me improve my “doubting game” when reading other people’s research, but I think it will be worth revisiting frequently for my own research questions as my ideas begin to develop more fully over the next few semesters. (
Marjee:

This seems like a promising project, and I don’t see any serious methodological problems with what you plan to do. I do think there’s some conceptual confusion around your research questions and some of the validity concerns, but this shouldn’t be that difficult to straighten out.  
Grade for assignment: A

Course grade: A
� Bolded items are items that I am currently most interested in pursuing. For brainstorming purposes, I tried to include all possible data sources I could think of that would address these questions, but I only “drill down” on the bolded ones. 


� I didn’t know how to proceed without first establishing “The Big Question”. Since the bigger question is not answerable in my study, I use validity a bit more loosely in these first two tables.
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