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Knowing in Context

This paper investigates an emerging genre of educational inquiry commonly called Design Based Research (DBR). DBR is a type inquiry that looks at learning in the context of where learning takes place. DBR is sometimes inaccurately described as a “methodology,” where it is more accurately characterized by its outcomes or goals. DBR is not strictly experimental nor is it strictly observational, such as an ethnography. Rather, DBR studies are focused on outcomes or products.  For instance, some DBR studies investigate the designs of learning systems such as software, while others illuminate models of practice, and yet others produce theories of learning (Kelly, 2004, p.116). That is to say, some artifact (that need not be concrete as it may be a strategy or a theory) is designed as some part of the study and ideally, according to Kelly, the artifact persists beyond the study (Kelly, 2004). DBR is an inappropriate paradigm in cases when educational problems are close-ended, relatively simple, or a standard solution is already known and can be applied (Kelly, 2009). In this capacity, educational DBR is similar in its objectives to other fields, such as engineering, public health, agriculture, and management (Zaritsky, et al., 2003).  However, it is important to note that DBR ought to be conducted to generate theories, and not merely fine-tune “what works” (Cobb, et al., 2003).

In addition to the emphasis of design and artifact, DBR is distinguished from experimental or laboratory approaches to inquiry in learning by its emphasis on context. Rather than investigate questions about learning through experimental methods that utilize control groups and careful monitoring of variables, DBR emphasizes research on learning in the context where learning happens: often in schools with limited time, “authentic” (non laboratory), settings, and no attempts to control the factors that experimental research might try to avoid (The Design Based Research Collective, 2003) such as tight schedules, chaotic settings. With this emphasis on context, DBR has found a great deal of favor in the academic community often referred to as the Learning Sciences.


The Learning Sciences are an interdisciplinary field, with scholars coming from areas as diverse as cognitive science, anthropology, educational psychology, and computer science. Scholars in the learning sciences are interested in investigating learning in a scientific manner, but acknowledge the importance of learning in “real-world” (as opposed to experimental laboratory) situations as they seek ecological validity in their research (Brewer, 2000).  Learning scientists can be accurately characterized as having constructivist view of learning, but it is important to note that they view this as being co-constructed culturally, socially, and in a context dependant way. “Learning sciences researchers investigate cognition in context, at times emphasizing one more than the other but with the broad goal of developing evidence-based claims derived from both laboratory-based and naturalistic investigations that result in knowledge about how people learn” (Barab & Squire, 2004). For instance, in one of the foundational studies of the Learning Sciences, anthropologist Jean Lave conducted an observation of housewives in Southern California who performed complex calculations while comparison-shopping in a grocery store. These same women were unable to perform the very same mathematical calculations when they were in a classroom setting (Lave, Murtaugh, & de la Rocha, 1984). Lave’s research showed us that knowledge is dependant on place, other people, and their tools. In addition to casting an anomaly onto the assumptions schools make about teaching and learning, Lave also demonstrated that the study of learning can take place outside of laboratories. While experimental research designs can uncover some problems and they certainly hold the potential to wield explanatory power, Lave’s work clearly demonstrates why that is not enough.  She brought questions of learning and cognition way outside of the laboratory and forever shed some doubt on just what is it that we are finding in there.
The Need for Design Based Research

It is this emphasis on context in the learning sciences that makes DBR a native and theoretically consistent paradigm for the learning sciences. To understand more about this inextricable relationship between DBR and learning sciences, it is helpful to understand some of the “origins” of DBR in education. One frequently cited founder of DBR is experimental educational psychologist Ann Brown. For much of her career, Brown was investigating memory and metacognition. In one of her most widely cited papers (Brown, 1992), Brown summarized ten years of her findings in this field. She said her work could be summarized in two statements:•«

1. Training worked: Given the little instruction provided in her typical study, children could be trained to use simple strategies, and when they did use them, memory improved. 

2. Training didn't work: Because there was little evidence of maintenance after the intervention there was less evidence of a transfer of skills and strategies when students went on to do work on their own. (Brown, 1978; Brown & Campione, 1978). Bluntly put, Brown felt her experimental work did not solve problems and did not offer realistic solutions to the field of educational psychology. Brown diagnosed her disappointing findings as such:

…it turns out not to be easy to train a learner to be strategic, to select cognitive activities intelligently, to plan, to monitor, to be cognitively vigilant, economical, and effective! And it is particularly difficult to do so in arbitrary contexts where learner is attacking meaningless material for no purpose other than to ease an experimenter. I believe it is for this reason that the decontextualized approach to metacognitive training was largely unsuccessful, and issues of the content and context of learning came to dominate the 1980s (Brown, 1992, p.147)
Brown’s experimental research leads her to an empirical observation: that learning (the type that interests educationalists) is synergistic, the sum really is greater than its parts, and learning cannot be broken up into simple interactions. Indeed, her second finding (above) points to something very disconcerting about the fundamental nature of learning itself. In teaching her strategy for memory, Brown’s subjects had a great deal of training and it lead to successful strategies and outcomes. Despite this, without explicit instruction, students were unable to transfer what they had learned to novel tasks. Such a finding calls into question some very basic and fundamental assumptions we have “baked into” not only our educational research strategies, but into education itself.

Brown was beginning to uncover some other shortcomings in experimental research as well. For one, she wondered what type of learning can truly take place during the amount of time typically dedicated to experimental research (a day or so) and what that can possibly tell use about the type of long term learning we might see during the course of a unit, quarter, semester, year, and longer for the typical school-aged child.  Brown also questions the experimental design in which subjects are studied in a mostly one-to-one relationship with a researcher and what such a design can tell us about a classroom, in which one-to-many, many-to-many, and peer-to-peer learning conditions are more typical. Finally, Brown warned of misleading results emerging from research in learning that is purely experimental. Brown described the ability for students to go from surface to deep structure metaphors in learning. For instance:

...children initially think the best analogy between a car and a human body is the eyes and the headlights (surface) whereas later they think that a better analogy is between the engine and the heart (deep). With increasing knowledge children progress from accepting superficial analogy to using deep analogy to explain mechanisms (Brown, 1992, p. 152)
Initially, this ability to go from a surface understanding to a deep one was believed to be something children developed at a certain age.  However, when such inquiry was moved out of the laboratory into a naturalistic, classroom setting, researchers found something very different. They found that students of all ages were able to make such surface-to-deep understandings within individual subjects. The student’s ability to make this move depended upon her knowledge and understanding in that particular content area much more so than it depended upon her age and developmental ability.  Thus, Brown advocated a mix between experimental and contextual studies to gain multiple perspectives on a learning phenomenon. 

Allan Collins is another name commonly associated with the inception of DBR. In 1990, Collins raised the issue that many new technologies were being introduced into the classroom and researchers had little system understanding of the systemic impacts these technologies might have upon learning (Collins, Beranek, & Newman, 1990).  With such a systemic investigation as a goal, Collins proposed the following design-based approach to investigation:
1) Include the teacher as co-investigator. Collins (et al.,) recommended that the teacher needed to define the constraints of the learning investigation and designs must meet the teacher’s specifications. The researchers needed to maximize what they could learn within the limitations.

2) Compare multiple innovations across the research site, and compare multiple sites. The authors recommended studying multiple interventions and multiple sites.

3) Execute independent evaluations. Collins (et al.,) did not believe designers should be involved in evaluating their own interventions. 

4) Work in interdisciplinary teams such as teachers, psychologists, and anthropologists.

5) Be flexible with design and revision.

6) Use multiple evaluations for success and failure, for instance, is the learning environment sustainable? Are the results scalable? How does the design affect motivation? Does it promote sophisticated reasoning? 

In these recommendations, Collins et al., spell out several powerful points, many of which persist in contemporary literature about DBR and many of which go a long way in creating important distinctions from experimental psychology. The prominence of the teacher as the one who defines the parameters of an intervention demonstrates the centrality with which the teacher is viewed in the long-term act of learning: something that is left out of experimentally designed research in learning.  Likewise, Collin’s recommendation that success can and should be measured along a variety of axes introduces a component often left out of experimental designs concerned strictly with hypothesis testing. In doing so, experimental research tends to (as they say) look for its car keys under the streetlamp, rather than where they might have been lost. Collins also raises the issue of multiple designs and revisions, a feature of DBR that is frequently mentioned in contemporary literature (Bannan-Ritland, 2003; The Design Based Research Collective, 2003). 

Problems and Limitations in Design Based Research 


In presenting this initial vision for DBR, however, Collin’s recommendations have a few shortcomings. Collins’s call for a separation of evaluator and design does not typically bear out in the research literature, as the designer’s role has been embraced a central to the research agenda (see, for instance Barab, et al., 2001). In his call for iteration, Collins does not go into much detail about precisely how much about the role of criteria and failure in design, which are key in other fields that employ design as a way of knowing, need to play in DBR for education. While iteration is often touted as a major component of DBR, there seems to be no solid theoretical constraint on when iteration needs to stop. For instance, in their discussion of DBR as a way to generate models of learning, Sloane and Gorad (2004) remind us that in other design sciences, there is a persistent notion of failure. Designers set specific criteria to indicate if and when their designs have failed and they conduct several rounds of testing to ensure that their designs withstand the previously set forth criteria of failure. Failure is something that is relatively easy for those in the natural sciences (including applied aspects of computer or engineering sciences) to define and agree upon. I say relatively, as I am comparing this to the social sciences, which Sloane and Gorad caution there is no similar understanding of failure. The authors end their paper merely posing the question as to whether DBR is then part of the social sciences or the learning sciences. In arguing this same point, Dede reminds us of a time when the natural sciences were still grappling with objective criteria of failure: 

This raises the interesting issue of when a design should be considered too ineffective to merit further scholarly investment. Investing in designs that show little promise in initial implementations, but nonetheless are the subject of extensive ongoing iterative refinements, is reminiscent of the “epicycles” strategy by which Ptolomaic scholars argued against “Occam’s Razor” Copernican theories for a Sun-centered, rather than Earth-centered, solar system. (Dede, 2004, 108) 
The fact that this current ambiguity exists demonstrates that we are still unable to truly answer when, why, and how a DBR research agenda might want to declare the fundamental design a failure, or when it ought to persist iteration as such calls for consistent iteration undermine much hope for scalability, replication, or sustainability.  Likewise, how does the DBR community define success for the various artifacts it aims to design? And if the DBR community decides it has more in common with the social sciences than with the engineering sciences, what type of theoretical framework can it adopt to keep iteration fruitful? In the commercial world, the design process has several distinct success and failure states. Clients leave unhappy with the results of a design, or designers throw up their hands and declare, “scope creep”? Ideally, designs that don’t seem to be providing solutions do not warrant further investment. There are other disciplines that have grown since initial thoughts about DBR in education began, and they may be able to help recalibrate the nature of DBR. For instance, in the area of Web usability and readability, there have been enormous strides in usability research since these earlier publications about DBR. What is the role of literature in usability and human factors engineering in the planning and iteration work of the DB researcher? For instance, when it comes to web usability testing, it is a well know finding that after five users, the test provides diminishing returns (Neilson, 2000). Is there a similar degree of depreciation in DBR? Given the important changes in technology since the work of Collins (1990) and even Ritland, (2003) it would be valuable to revisit the interplay between iteration, testing, and failure. 

An additional challenge we face in answering these questions is a lack of epistemic consensus regarding the nature of reality among those participating in DBR. Objectivists would like to see DBR produce enduring theories of cognition and social interaction that could reliably generate predictions (diSessa & Cobb, 2004).  On the other hand, strict constructivists deny any objective reality to be measured and used to formulate predictions.  While most DB researchers fall somewhere in the middle, this divide splinters what is meant by design.  Objectivists tend to view DBR participants as being more akin to astronauts, “trained to execute detailed contingency plans that prespecify responses to various situations that may emerge in implementation” (Dede, 2004). While constructionists view DBR participants as being more like physicians, able to diagnose and treat unique needs on a case-by-case basis.  Such divisions may hamper any progress that needs to be made in deciding upon the role of failure and failure criteria in DBR.

Such uncertainties plague DBR as it attempts to establish legitimacy in interfacing with the broader research community, especially decision makers and policy implementers. In his “tough love” article on DBR, Dede points out that the ongoing, long term, heavily contextualized studies that characterize DBR generate an unmanageable amount of data to track, never mind analyze and there is a fear that DBR maybe become “underconceptualized and overmethodologized” (Dede, 2004, p. 110). Furthermore, Dede wonders, who is the audience that would potentially consume this data, anyway? In examining what DBR can provide and what policy makers say they want, Dede concludes, “neither policymakers nor practitioners want what the DBR community is selling right now” (Dede, 2004, p. 114).  By its own desire to view participants as co-designers and utilize interdisciplinary teams, the DBR community must listen to practioners and policy makers and respect their viewpoints on objectives for DBR projects. Kelly (2004) argues that DBR may become more attractive to policy makers if it can agree upon an “argumentative grammar” (p.118).  Argumentative grammar, according to Kelly, supplies the reason and rationality to a methodology and serves as the foundation for the warrants of the claims that arise, and it remains consistent across studies. Randomized field trials, for instance, have a strong argumentative grammar and this is intelligible, as well as reassuring to policy makers.  Until DBR can provide such a grammar, it may never be able to garner the type of attention field studies do and it may have a hard time calling itself a coherent “methodology”. 


A final issue to mention about DBR is the role of context.  DBR prides itself on using context-dependant environments through which to conduct research on learning.  However, as Barab and Squire noted (2004) there is little in the literature to theorize precisely how context ought to inform design. Without such an understanding, Barab and Squire warn that DBR will never make an impact outside of a researcher’s vitae.
To this conversation about context I would add that most of the conversation around DBR’s context has to do with the classroom, but how do we know that learning in the classroom can generalize into the types of learning and knowing we want students to be capable of on their own. Much of the learning sciences was founded precisely on the idea that classroom situations don’t necessarily transfer to “real-life” or practical situations. Once we’ve transcended the boundaries of the laboratory, what makes us think the new boundaries of the classroom offer any more ecological validity?  The DBR community needs to think more deeply about what its relationship with context is. 
Conclusion: Why is Design Based Research a Way of Knowing?
As a “way of knowing,” DBR provides a dual layer of epistemologies. In addition to the research processes described in this paper, the processes of design itself reveals a great deal about the topic being designed (Martin, 2009). DBR has the potential to be a potent way to uncover new ideas about learning.  Furthermore, experimental psychology is, relatively speaking, a new enterprise and we are beginning to understand the limitations of it, especially where it meets understanding learning in the educational setting. Brown clearly documented these limitations and began to call for new types of investigations, or “ways of knowing” in order to better understand the phenomenon of learning. At nearly the same time, Collins brought to the attention of the research community the fact that new technologies were beginning to penetrate the daily lives of learning and knowing, and that little was know about precisely how these implementations and learning environments would change what we thought we knew about how people learn.  In other words, the standard way of knowing about the topic of learning is revealing its limits at the same time as new factors (primarily technology) are beginning to seriously question what we thought we knew already. DBR’s emphasis on solutions, artifacts, and contexts make it a promising lens through which to meet these challenges. However, before it can be an influential framework for knowing (or even a methodology) and gain acceptance among practitioners and policy-makers, DBR will have to do a lot to continue to define itself. 
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