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Explanation of Theory & Methods

Briefly stated, what I would like to study is how teachers and middle-school-aged children approach educational science video games differently. The idea that video games can be useful educational tools and that different individuals might approach these tools differently is informed by the theories of distributed cognition and activity theory.

 I used an analogy and concept map to try and illustrate how I see these theories interacting. First, I will explain the analogy. In my visual analogy, I represented the theories of distributed cognition as a   binary star system that holds many, smaller, bodies (ideas or implications of the theories) in orbit. One of these smaller bodies is educational video games. Upon one small piece of that planetary body reside educational video games that address science in particular. 

I wanted to use the analogy of a binary star system for this concept to convey a few ideas that might be lost in a more traditional concept map. For instance, the theoretical traditions of distributed cognition (Hutchins,1995) and activity theory (Wertsch, 1998)  are heavily dependent upon one and another. Their existence influences each other and their respective gravitational fields make it so that they both influence nearby planetary bodies to differing, though impossible to separate, degrees. And this separation is neither useful nor desirable, as one without the other would drastically alter the entire system of theories, ideas, and implications. Thus, my smaller subfield of science education video games is entirely dependant upon the presence and influence of both of these theories. (

These which? phenomena need to be observed and documented, and as the diagram depicts, my methods for observation are limited and indirect. For this reason I draw the analogy of a person looking at the binary star system from Earth, using data (as an Earth bound astronomer might use red and blue shifting light to make inferences about the movement of stars). Like measurements using blue and red shift, I want to make sure my methods are heavily informed by theory, so I look towards qualitative realism (Maxwell, in press) and methods from design and engineering fields such as human-computer interaction (HCI)  (Kaptelinin,& Nardi,2009).   


The concept map serves to better lay out all of the theoretical players, examine their theoretical lineage, and demonstrate how they interact. The ultimate question appears at the far right, “How do teachers and students interact with educational video games?” Working our way towards the left, I start by answering why one should consider video games to begin with? Why do we even think this is a reasonable question to ask? The rationale behind using video games to learn lays lies? within the theoretical underpinnings of a field called the learning sciences. The learning sciences differ from traditional cognitive psychology in that they are more holistic and seek to understand cognition in the context of culture.

Among the many subtopics addressed in the learning sciences, the two that are of greatest importance to my study are distributed cognition and activity theory. Distributed cognition is important because it addresses the role tools play in human cognition and in the case of my study, the tool is the video game. And because of its recognition of diversity! Activity theory (which like the learning sciences in general, has a strong tie to Vygotsky’s theories) contends that all learning is active, that learning activities are mediated by cultural tools, and thus activity ought to be the unit of analysis when studying cognition. Activity theory also emphasizes the importance of looking at how people use tools and items external to themselves to aid cognition, thus the two ideas are complimentary. How, specifically, do you see them as complementary?

The holistic, process oriented nature of these two theories strongly suggests a qualitative realist approach. OK. The appropriation of methodologies from an engineering field such as HCI ? highlights the fact how? that qualitative research can be philosophically consistent with scientific ways of knowing (Maxwell, 2004). 


There are two other bodies of literature that come in to play that are worth mentioning as well. Because this research study would seek to examine science education games in particular, it is worth connecting the rationale behind the game design (and the types of cognitive problems the games elicit) to literature that addresses the best practices in science education. This can be used to establish these games as valid learning tools. The other issue that may warrant some brief understanding is the issue of digital literacy, Digital literacy addresses an individual’s capacity to navigate and create information using digital technology. Scholars, popular media, and folk wisdom have perpetuated an idea that age and gender factor heavily in digital literacy, and should be explored in order to provide a robust understanding of how students and teachers might approach digital media differently. 

Marjee:
This is an excellent use of the assignment. The concept map seems to do a good job of capturing your thinking, and the memo is detailed and relevant. Can I use this as an example?
I think your research question, specifically the focus on differences between teachers and students, needs a more explicit explanation and justification. There are also a few places that need clarification, as a document for communicating to others.
Grade: A+
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