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Extended Abstract :  
 Design-based Research (DBR) aims to sit squarely in “Pasteur’s Quadrant” (Stokes, 
1997); simultaneously advancing basic theories of learning while also impacting education 
through the development and spread of learning innovations. In seeking to achieve both of 
these goals however, advocates of DBR have occasionally fallen prey to technical rationality 
and engaged in the “semiotic territory” (Werscht, 2000 as cited in Lobato, 2006) of positivist 
science, a territory counter to the epistemologies that undergird DBR. On both the 
theoretical and practical front, advocates have had to specify claims about what DBR is 
useful for in order to speak to this double bind of existing in a situated and socio-cultural 
theoretical perspective while at the same time aiming to contribute to generalist projects of 
developing robust theory and practice.  
 In efforts to articulate its utility in the areas of both theory and practice, DBR 
advocates have on occasion effectively addressed this internal contradiction in a way that is 
in line with its core epistemological commitments. More theoretically modest aims of 
ontological innovation (diSessa & Cobb, 2004) and domain specific instructional theory 
(Cobb et al., 2003) on the one hand, and more nuanced and contextually sensitive 
approaches to spreading educational practice such as Design-based Implementation 
Research (Penuel et al., 2011) on the other, are both exemplary efforts to do so. At the same 
time, DBR still maintains challenges in terms of its positioning of practitioners as too often 
recipients, rather than sources, of learning innovations.  
 This paper proposes a new direction for DBR that takes inspiration from Donald 
Schön’s (1983) work on reflective practitioners. Its proposition aims to place the utility of 
DBR within practitioners’ hands so that they can create what the author calls "hyper-local 
theories of practice". These local theories would not first and foremost be oriented towards 
contributing to a broader theoretical base but would rather work to create tailored “pockets 
of theory” in the contexts where they are most valuable and have the greatest design 
specificity. In doing so, the paper aims to address the double-bind implicit in aiming to stay 
in Pasteur’s Quadrant by re-conceptualizing the quadrant, while at the same time maintaining 
both the paradigm’s epistemological and practical commitments.  
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I .  Introduct ion 

 
 This is a paper about research in education. It’s about the research processes 
surrounding the production of theory and practice, and about the inherent tensions that lie 
in doing both at once. It’s about the nature of learning theories, and about how they might 
be conceived to have utility in a way that speaks to the pragmatic roots of education research 
while at the same positioning educators as professional pedagogues. In particular, it’s about 
the methodology that many put at the heart of the field of the learning sciences: design-
based research.1  
 Like its parent field of learning sciences, design-based research is in many ways a 
relatively new approach that draws off of numerous historical traditions. Just as learning 
sciences draws from cognitive science, linguistics, sociology, anthropology, design and other 
fields, design-based research draws from design methods, experimental laboratory 
approaches, ethnography, interaction analysis and statistical methods, to name a few. And, 
just like learning sciences, it has had to both distinguish and defend its existence, even in the 
very moments when it is engaged in defining that existence. This is all well, good and as it 
should be – this intertwined process of definition and defense that design-based research has 
gone through in the past two decades encapsulates the messy nature of the scientific 
endeavor, more characterized by the fits and starts of interdisciplinary debate than by a clear 
and agreed upon linear progression of ideas. This paper hopes to look to the past in order to 
look to the future – it aims to understand the practical and theoretical tensions that exist in 
the history of design-based research, and, looking to these tensions as a productive space for 
expanding knowledge (Engestrom, 1987), proposes a new direction for how society might 
derive value from the design-based research tradition in education.  
 This introduction generally frames the intention, scope and goals of the paper. The 
second section briefly discusses the historical roots of design-based research, focusing on its 
dual commitment to both theory and practice which is based on the historical trends the 
methodology traces back to. It will describe its simultaneous origins as a reaction to the 
theoretical limitations of psychological lab experiments, on the one hand, and in 
interventionist tendencies and desires for broad-based impact that looked to the techniques 
pioneered by the design and engineering traditions, on the other. This will lead into a 
discussion that follows related to inherent tensions between theory and practice in design-
based research.  
 The third section will describe the central critiques that have been leveled against 
design-based research seen from the perspective of this theory/practice double-bind. In 
particular it focuses on two sets of critiques, each keyed to theory and practice respectively. 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 Also known as “design experiments” (Brown, 1992; Cobb et al., 2003; Kelly, 2004), “design research” (Collins 
et al., 2004), “multi-tiered teaching experiments” (Lesh & Kelly, 2000), “collaborative teaching experiments” 
(Cobb, 2000), “pioneering research” (Brown, J.S., 1991) and “interactive research and design” (Stucky, 1996). 
For the purposes of simplicity I will refer to these set of methods as “design-based research” in this paper, 
acknowledging here that particular scholars did carefully choose to use different titles for very valid purposes. 
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The first critique speaks to the scientific rigor of the method, the validity and reliability of 
findings and the attendant generalizability of theory produced through design-based research. 
The second critique speaks to the challenges in achieving broad-based impact on the 
education system through design-based research approaches. It then offers a third, new, 
critique which focuses on the problematic positionality of educational practitioners within 
the design-based research literature.  
 The fourth section proposes the central idea of the paper, a possible solution to 
theory/practice tensions as well as practitioner positionality issues that “doubles down” on 
the contextually specific nature of learning theory. Taking something usually seen as a 
weakness of the approach, it argues that practitioners be equipped with the tools to create 
“hyper-local theories of practice” that are in essence pockets of learning theory that can 
assist them in developing and refining learning innovations themselves, keyed specifically to 
the learning contexts they operate in.  
 In the concluding section discusses the implications of such a vision for further 
research efforts within the academy to assist in the realization of this project, focusing on a 
greater need to understand how educational practitioners actually design and use theory in 
situ, how other decentralized approaches to innovation development function, and for the 
development of a revised design-based research approach that’s usable by practitioners in 
the context of their ongoing work to design learning environments.  
 I believe that these ideas offer a promising direction for learning sciences research 
that, rather than focusing on general theory building, is oriented towards the support of 
hyper-local theories of practice that allow educators to more effectively create learning 
environments. It is my hope that the ideas shared in this paper might in some small way 
advance the aforementioned fits and starts in the history of ideas related to improving 
education in society.    
 
II .  On the Dual Commitment to Theory & Pract i ce  in Design-based research 
 
"Rabbi Tarfon and the Elders were once reclining in the upper story of Nithza's house, in Lod, when this question was 

posed to them: Which is greater, study or action? Rabbi Tarfon answered, saying: Action is greater. Rabbi Akiva 
answered, saying: Study is greater. All the rest agreed with Akiva that study is greater than action because it leads to 

action." 
- Kiddushin 40b 

 
“The natural sciences are concerned with how things are... 

 design on the other hand is concerned with how things ought to be.” 
 - Herb Simon, 1969 

 
 The purposes on educational research mirror broader debates about the intertwined 
nature of study and action (well characterized by the centuries old quote from the Talmud 
above), the relationship between analytic and prescriptive research (evidenced in the Herb 
Simon’s sentiments) and between theory and practice more broadly. Learning sciences as a 
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field within education research has aimed to fashion itself at the center of Pasteur’s 
Quadrant (Stokes, 1997), seeking to avoid the unidimensional split between basic and 
applied research in order to simultaneously advance both projects (Burkhardt & Schoenfeld, 
2003; Hoadley & Van Heneghan, 2011; Kolodner, 2004). It is at this intersection, concerning 
“how things are”, the theoretical, versus “how things ought to be”, the practical, that design-
based research’s history can be found. It is a history critical to discuss in order to understand 
critiques, tensions and possibilities for the paradigm, and so I will briefly describe here the 
two major trends I see contributing to the method’s current constitution. 
 
The Sociocultural Turn in Learning Theory 
 In her foundational paper on design-based research, Ann Brown (1992) described 
the move to study learning in messy, real world environments from the controlled laboratory 
settings she and so many other learning theorists of her generation were trained within. 
Much of this movement was due theories of learning moving from a focus on individual 
cognition to a focus on learning in context.  
 While cognitive approaches understood learning as sets of individually oriented skills, 
schemas and knowledge structures, what has come to be known broadly as situated and 
sociocultural perspectives understand learning as comprised of patterns of participation and 
social practices occurring in complex social and cultural contexts (Brown, Collins and 
Duguid, 1989; Greeno; 1997; Lave & Wenger, 1991). This theoretical shift demanded an 
attendant move to study learning in such real world contexts. From a sociocultural 
perspective, prior methods focused on the isolation of variables were in fact creating 
contrived environments that did not reflect the fact that in situ learning is always a complex 
system. In short, this view saw variable isolation as disturbing the validity of such contexts 
(Brown, 1992, p165-166), and required that learning be studied “in the wild” in order to 
create robust theories. 
 
The Interventionist Turn of Learning Theorists 
 The design-based research approach, focusing on real-world contexts like classrooms, 
afterschool contexts, school districts and pre-service teacher education settings (Cobb et al., 
2003) can be seen then as indexing its sociocultural theoretical commitments – it was an 
inevitable methodological shift following an epistemological and ontological one.  
 However, this theoretical shift in conceptualizing learning is not enough to explain 
the interventionist approach so central to design-based research. After all, some of the most 
foundational work learning sciences took inspiration from utilized purely observational and 
ethnographic approaches also aligned with these same sociocultural commitments (cf. Lave 
and Wenger, 1991). Rather, the particular development of design-based research as 
interventionist in nature, I argue, came from a second historical trend – the aspiration of 
learning theorists to make an impact on the educational system armed with what was known 
about theory. In doing so, they looked towards traditionally applied, rather than theoretical, 
fields including design, engineering and medicine.  
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 In a now historical piece “Towards a Design Science of Education”, Allan Collins 
(1992) compared this emerging methodology to areas such as aeronautics and artificial 
intelligence, stating “In aeronautics the goal is to elucidate how different designs contribute 
to lift, drag, and maneuverability. Similarly, a design science of education must determine 
how different designs of learning environments contribute to learning, cooperation, and 
motivation. (p.4)”. This pragmatic orientation was indicative of the general commitment of 
design-based research as something that might have a real impact on the practice of 
education in context.  
 Many others in discussing design-based research have stated the importance of 
looking to more applied fields such as diffusion of innovations (Rogers, 1995), product 
design and management theory (Zaritsky et al., 2004) in order to achieve the sorts of impact 
envisioned for this methodology, and still others have characterized the methodology as 
falling in the “engineering research” tradition in education, in contrast to research 
approaches more aligned with humanities on the one hand and hard science on the other 
(Burkhardt & Schoenfeld, 2003). And while rarely explicitly referenced, the emergence of 
design-based research in education coincided and likely drew inspiration from the 
formalization of the field of design and the emergence of new journals on design research2, 
theory and methodology noted by Cross (2001) throughout the 70s, 80s and 90s.  
 These two historical trends, the theoretical move to a sociocultural view of learning 
and the practical desire to create a greater impact with what was known about learning, 
converged to produce what we know now as design-based research in education. The next 
section explores how these dual commitments are both design-based research’s strength and 
its weakness, creating tensions through simultaneously trying to meet the aims of both 
general theory and wide scale impact on practice. 
 
III .  Cri t iques Aris ing f rom Theory/Pract i ce  Tensions in Design-based research 
 

“[A] critical tension in our goals is that between contributing to a theory of learning,  
a theoretical aim that has always been a keystone of our work, and contributing to practice” 

- Ann Brown (1992, p. 143) 
 
 Over the course of its history, design-based research in education has been subject to 
a number of critiques. I propose here that many of these critiques can be understood as a 
result of its central commitment to operating in Pasteur’s Quadrant, and also that major 
critiques can be grouped along these dual lines of theory and practice. In this section I will 
first describe a central critique of design-based research relating to its scientific rigor and 
theoretical power, then describe critiques related to design-based research’s success (or lack 
thereof) in significantly impacting educational practice. For each, I will also describe 
responses and prescriptions that have been voiced by DBR advocates, some of which I 
believe are promising and appropriate, and others which I believe fall prey to a technical 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2 Not to be confused with design-based research in education. 
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rationality that is counter to the epistemological roots of the method. Finally, I will close the 
section with a critique of my own relating to the positionality of practitioners within design-
research and the accessibility of the results of said research for practitioners. In each of these 
areas I will aim to show how the theory/practice double-bind acts as a place from which 
these critiques emerge. 
 
Critique on the Grounds of Theory 
 Shavelson, Philips, Towne and Feuer (2003) leveled a series of critiques on design-
based research in education from the perspective of the scientific standards of such research. 
While some of their critiques relating to the validity challenges associated with narrative 
retrospective accounts mischaracterized much of the work done by design-based researchers 
that did not solely rely on such accounts (Kelly, 2004), many of their critiques relating to the 
generalizability of the results of such studies were more substantive. They ask questions 
relating to the broad application of the theories and technologies produce, and also of the 
ability to make causal claims about interventions (“we did X and it produced Y”, p.27) when 
variables are not being controlled as in traditional in laboratory settings and are indeed 
actively being changed and iterated on in during ongoing studies. In short, Shavelson et al. 
argue that that which is produced within the context of design-based research may not 
qualify as “scientific” theory due to the particularities of the method.  
 Those in the design-based research community have considered many of these 
critiques, and various responses have been offered, if not explicitly directed towards 
Shavelson et al. Some have focused on shifting the language associated with what design-
based research produces from “theories” and “theoretical knowledge” to “conjectures”, 
“frameworks”, “models” and the like (Kelly, 2004), aiming to add clarity for those reading 
design-based research studies but coming from the hard sciences, where the word “theory” 
means “a well-substantiated explanation of some aspect of the natural world that can 
incorporate facts, laws, inferences, and tested hypotheses” (National Academies of Sciences, 
1998, as cited in Kelly, 2004 p. 123). Others have built off of and extended this. Sandoval 
(2004) offered the construct of “embodied conjectures”, arguing that the design of learning 
environments is implicitly theoretical in nature with specific design decisions embodying 
particular conjectures regarding learning theory that can be empirically refined and validated, 
advocating the each conjecture have associated predictions that are falsifiable.  
 In many ways, both of these responses address the critiques of Shavelson et al. by 
making design-based research more systematic and rigorous; first in the types of language it 
uses to describe its products in the case of Kelly (2004), and then in the enactment of the 
method itself in the case of Sandoval (2004). In a certain light, however, these responses 
have operated in what Wertsch (2000, as cited in Lobato, 2006) has called “the semiotic 
territory of mainstream psychology (p.440)”, and of positivist scientific paradigms more 
generally. In doing so, they aim to justify design-based research within an epistemological 
and ontological paradigm at odds with the socially and culturally contextualized nature of 
learning, a theoretical commitment at the historical and philosophical heart of the method. 
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That is not to say that these responses do not have merit and utility, especially when 
speaking to those coming from heavily positivist disciplines and as well as for the purposes 
of design and theory-building. But in some respects they fail to embrace the theoretical roots 
of design-based research and risk falling back into the positivist paradigms that design-based 
researchers historical aimed to depart from.3 
 Other responses to the kind of theoretical critiques Shavelson et al. articulated, 
however, have tried to make more specific claims about what sorts of knowledge design-
based research is well suited to produce, taking well into account the contextualized nature 
of learning. diSessa and Cobb (2004) make modest claims about the kinds of generalizable 
knowledge that design-based research can produce, focusing on the idea of “ontological 
innovations”. Their essential argument is that design-based research often results in the 
discovery of new and important constructs related to learning, offering the examples of “meta-
representational competency” and “sociomathematical norms” as ontological innovations 
that have resulted from their respective engagements with design-based research. These 
constructs are both generally theoretical yet contextual in nature – they do not make claims 
about how learning happens broadly, but rather offer categories for potential investigation 
that may be relevant in a range of contexts.  
 In a similar vein, Cobb et al. (2003) argue that design-based research can produce 
“domain specific instructional theories”, which they position as “humble” in that they are 
solely concerned with student learning of key disciplinary ideas, rather than being theories of 
how learning happens generally. They are also humble in the sense that they are accountable 
to the practice of design – they have no value unless they “do real work” (p.10) for those in 
the position of design. This direction in particular, one that focuses on suitability of design-
based research to produce highly contextually specific, yet practically applicable, theory is 
one I believe is important, and I will pick up on this theme in section IV.    
 
Critique on the Grounds of Practice 
 Another set of critiques comes from a more practical space – namely that design-
based research has largely failed to live up to its aspirations to significantly impact the 
practice of education. These critiques are often ones not solely aimed at design-based 
research in education but at the failings of educational research more broadly, with scholars 
noting the overall lack of power, respect and relevance of the academy to educational 
practice, policy and implementation (Burkhardt & Shoenfeld, 2003; Kaestle, 1993). However, 
a prominent specific critique of design-based research that has been leveled on practical 
grounds is that it has been successful at creating local theories and educational innovations 
(technologies, curricula, etc.) that manage to spread at a small scale, but fail to move from 
the “existence proof” or “alpha” stage to achieve wide adoption within school contexts 
(Bielaczyc, 2012; Burkhardt & Schoenfeld, 2003; Fishman et al., 2004). 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
3 While I do not doubt that the scholars I am citing here are committed to the theoretical positions central to 
design research (indeed, much of their writing indicates they are), I am merely pointing out that the “semiotic 
territory” on which the arguments I cite from them are operating to some degree implicitly, if inadvertently, 
buy into positivist scientific orientations.   
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 Some responses to these practical critiques, just like those that responded to 
theoretical critiques, venture into the discourse of positivist sciences and associated fields 
while others remain in the territory of context specificity.  
 As a solution to the scale problem, Zaritsky et al. (2004) call for design-based 
researchers to look to fields such as diffusion of innovations, product design and 
management theory. Fishman et al. (2004) call for drawing on technology usability studies 
(Neilson, 1993, as cited in Fishman et al., 2004) that have their roots in engineering, and 
likewise Burkhardt and Schoenfeld (2003) similarly argue to look to engineering, medicine 
and electronics for models of how to scale. However, each of these recommendations lacks 
any reference to the sorts of contextual adaptation implicit in the sorts of learning theories at 
the heart of design-based research.  While some of these fields might be somewhat 
appropriate (the implicitly social bent to management theory, for instance), others often have 
materialist epistemologies that are unacknowledged as potentially problematic when ported 
wholesale to educational contexts.  
 Some more recent augmentations to design-based research, however, take a more 
nuanced and contextually sensitive approach to achieving broad-scale impact on educational 
systems. In particular, Design-based Implementation Research (Penuel et al., 2011) focuses 
on merging design-based research approaches with insights coming from implementation 
and policy studies and collaborating with educators to identify and address local problems of 
practice.  
 In discussing the work of the Fifth Dimension (Cole & Distributed Literacy 
Consortium, 2006) as a model for such an approach, the authors focus on how that project 
effectively spreads and becomes sustainable through central attention to the sorts of 
programmatic adaptation that are required when the model comes to a new site. They note that 
“the primary interest of Cole and his colleagues in studying the Fifth Dimension has been in 
“tracing implementations in widely disparate conditions” to better understand the conditions 
under which the design principles are appropriated and transformed as the program is 
integrated with the values, norms, and practices of host institutions (Cole & Engeström, 
2006, p. 500)”.   
 In highlighting the central importance of contextual adaptation of educational 
innovations, Penuel et al. distinguish themselves from the aforementioned approaches 
focused on scale that gloss over this issue, one that is fundamental to address from the 
perspective of sociocultural and situated learning theories (Barab & Leuhman, 2003; Squire 
et al., 2003). Such an approach should be lauded for how progressive it is compared to other 
recommendations for achieving impact.  
 However, this epistemologically aligned approach, as well as the others mentioned 
when I discussed the critiques on theoretical grounds, still maintain one key problem 
common to the design-based research literature, that being the way they position 
practitioners. I will discuss this issue to close this section.    
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 Theoretical  Practical  
Critique DBR has scientific validity and 

reliability issues due to the 
particularities of the method 
including changes to designs mid-
study and claims making based on 
singular contexts. 
- Shavelson et al. (2004) 

DBR has failed to effectively make 
impact on educational systems due 
to inabilities to bring learning 
innovations to scale.  – Bielaczyc 
(2012), Burkhardt & Schoenfeld (2003), 
Fishman et al (2004), Zaritsky et al. 
(2004). 

Epistemologically 
Questionable 
Response 

Increase systematicity and therefor 
scientific rigor of the method 
through approaches such as 
embodied conjectures with 
associated falsifiable predications. 
- Sandoval (2004) 

Look to fields such as medicine, 
engineering and business in order to 
learn from their approaches to 
scaling. – Burkhardt & Schoenfeld 
(2003), Fishman et al (2004), Zaritsky 
et al. (2004). 

Epistemologically 
Aligned Response 

Specify claims about the generality 
of the theory produced by DBR to 
focus on ontological innovation 
and domain-specific instructional 
theories. – diSessa & Cobb (2004), 
Cobb et al. (2003) 

Take contextually sensitive 
approaches to scaling that focus on 
end-user adaptation rather than 
replication and fidelity of 
implementation. – Penuel et al. (2011) 

Table 1.  Summary of critiques of DBR on the grounds of theory and practice with associated responses. 
 
 
Critique on the Grounds of Power Relations and Practitioner Positionality 
 One important feature of design-based research as described in the literature is that 
educational practitioners are seen as collaborators in the research process (Cobb et al., 2003; 
Design-based Research Collective, 2003; Greeno, 1998). I will argue here, however, that the 
DBR literature mostly characterizes practitioners in two ways. The first, a more problematic 
positioning, is as recipients of existing innovations meant to implement them with fidelity. 
The second, more progressive (not too mention more theoretically and practically viable), is 
as either a co-designer of an innovation or as one that re-contextualizes and adapts existing 
innovations to meet their own needs and the particularities of their contexts. In my mind, 
neither of these ways of positioning practitioners fully gives due respect to the professional 
expertise of educators by actually positioning them as sources of learning innovations 
themselves.  
 I will briefly describe these two ways that the design-based research literature 
positions educational practitioners, and will close this section of the paper with a discussion 
of how the current approach to the production of theory through the process of design-
based research re-instantiates these unequal power relations between researchers and 
practitioners.     
 In general, while most design-based research does not do so, there are occasions 
when the literature on design-based research actively positions practitioners as simply the 
recipients of learning innovations, meant to implement the designs that largely have their 
seat in the academy. In their article addressing how the field might re-envision the import 
and impact of educational research, Burkhardt and Schoenfeld (2003) often talk about the 
design-based research paradigm as playing a critical role, though only ever mention 
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practitioners as the recipients of designed innovations. The approach they advocate, taking 
heavy inspiration from engineering and medicine as noted previously, is more of a 
“command and control” centralized approach that aims to identify and replicate robust 
learning interventions. Aside from the theoretical problems associated with taking such an 
acontextual approach noted earlier, taken to its logical extreme this approach also implicitly 
positions practitioners as actually having little to no role but implementation of designs that 
others deem “best” in terms of standardized outcomes.  
 Zaritsky et al. (2003), in recommending that we think of the results of design-based 
research as products and actively draw from lessons in the product design field, similarly 
implicitly position educators as consumers, as opposed to creators, of educational 
innovations. While I don’t doubt that these scholars are deeply dedicated to practitioner 
empowerment, the effects of their implicit characterizations are important to acknowledge in 
how it shapes the way design-based research considers the role of the practitioner in its 
paradigm.  
 While somewhat less problematic than the above, early in the design-based research 
literature Ann Brown also on one now famous occasion positions educators in a similar way. 
She notes the phenomenon of “lethal mutations” (Brown & Campione, 1996), a situation  in 
which a learning innovation undergoes “some modifications [that] so depart from the 
original philosophy (p. 292)” that the modified activity loses the underlying guiding 
principles that undergirded the original. The point she makes, of course, is quite insightful 
and one important for anyone involved in professional development activities, be they 
researchers or otherwise. I don’t argue with the validity of her point here. I merely point out 
that it positions educators in a particular way, as actors who on occasion make bad 
pedagogical decisions when using other people’s innovations, in this case specifically because 
they do not have access to the underlying logic of a learning innovation.  
 A second set of characterizations within the literature is somewhat less problematic. 
Evelyn Jacob (1997), an educational anthropologist, eloquently makes the case for 
understanding the process of diffusing learning innovations in school as a cultural and 
historical one, pointing to sociocultural learning including Vygotsky (1978), Cole (1971), 
Engestrom (1987) and Lave and Wenger (1991), among others, as being centrally important 
to the project of understanding the spread of practice. She notes that “when using an 
innovation, teachers are also learners – they learn how to use the innovation in particular 
classrooms with particular students” (p. 13). As such, she argues, researchers should view the 
issue of spreading innovations as one that is more akin to appropriation, a key metaphor for 
learning found in the learning sciences (Rogoff, 1995), and design with this sort of 
appropriation in mind. Numerous design-based researchers have advocated, as Jacob did, for 
creating innovations that take into account local cultural practices and priorities (Barab & 
Luehmann 2002, Squire et al. 2003) and assume local adaptation of innovations as not only a 
reality but a desired process and a way that on the ground educators are in fact creating 
innovations themselves (Randi & Corno 1997) in the form of appropriating and re-
contextualizing pedagogical practices. Finally, there has been a good deal of work aimed to 
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actively investigate and articulate the nature of the co-design process that often exists 
between researchers and educators within design-based research (cf Lesh and Kelly, 2000; 
Penuel et al., 2007), with this work directly positioning educators as key collaborators 
bringing valuable knowledge to the table.  
 This second set of views described above rightly positions teachers as expert 
appropriators and co-designers, expressing a less uneven power relationship between 
researchers and practitioners. What it does not do, however, is position educators as a source 
of innovations. The design-based research literature, even at its most progressive, ultimately 
remains self-referential in seeing itself as central to the creation of learning innovations, even 
as it has acknowledged its own failings in having these innovations result in wide scale 
impact, as noted earlier.  
 The self referentiality and lack of attention and orientation towards practitioners is 
most notably on display in looking at the current model that design-based researchers engage 
in when producing general learning theory meant to contribute to a larger research base. The 
model, depicted in figure 1, is actually quite explicit in the formulation of design-based 
research. Researchers, ideally in partnership with practitioners, conduct design studies. In 
writing up the results, the researchers aim to figure out which parts of study might be useful 
in some way from a theoretical perspective. They then seek out appropriate academic 
journals to publish these theoretical results, most often not including within these articles a 
write up of the specifics of their implementation approach that would allow others to run it 
themselves (Burkhardt & Shoenfeld, 2003). In the process, the researcher does their duty of 
contributing to an accumulated base of theory, and of course satisfies the ever-increasing 
demands for publication by an academic system built on a “publish or perish” model.  
 The theoretical results of design-based research, then, are only accessible to other 
researchers. Practitioners very rarely have access to costly academic journals, a reality that 
erects a very concrete material barrier between accumulated knowledge about how to best 
design for learning and those who most often do so. Moreover, even if they did have access, 
academic journal articles are written in a language that few practitioners are trained to 
understand, putting up an additional barrier, this one discursive, between theory and 
practitioners.  
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Figure 1.  Current model of theory development and accumulation in design-based research. In context 
design-based research studies feed the creation of a research base inaccessible to most practitioners who design 
education due to monetary and discursive barriers. 
 
 In this section I’ve described a number of core critiques that have been leveled 
against design-based research. In short, they involve issues that at their heart are related to 
the degree of theoretical generality and practical scale that can be achieved with design-based 
research, and the nature of the position of practitioners and produced theory within the 
design-based research model. I believe that there is an elegant, though not easy, new 
potential direction for design-based research that simultaneously addresses the various 
theoretical, practical, and positional critiques outlined in this section. It is one that views 
practitioners as themselves innovators in generating learning practice and theory, and one 
that privileges what designers call “the ultimate particular” and the creation of what I call 
hyper-local theories of practice.  
 
 
IV. Doubl ing Down on Context Spec i f i c i ty :  A Focus on Pract i t ioner Innovat ion and 
Hyper-Local  Theor ies  o f  Pract i c e  
 

“Method may be vital to the practice of science (where it validates the results), but not to the practice of design (where 
results do not have to be repeatable, and, in most cases, must not be repeated, or copied).” 

– Cross, 2001 
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 In its commitment to situate itself within Pasteur’s Quadrant, design-based research 
finds itself in an epistemological quandary; struggling with issues of theoretical generality on 
the one hand and practical impact on the other. And in its privileging of the role of 
researchers above practitioners, it implicitly re-instantiates problematic power relations 
between the academy and the vast majority of educators. What I propose here, I hope, might 
kill three birds with one stone – addressing theoretical and practical critiques by addressing 
the critique of practitioner positionality through a focus on educators as innovators of both 
theory and practice.  
 The central idea I offer as a potential solution to design-based research’s quandary I 
call hyper-local theories of practice. A hyper-local theory of practice doubles down on context 
specificity of learning designs, using what might traditionally be viewed as a weakness in 
terms of lack of wide-scale general applicability of produced innovations (be they theories, 
practices, technologies, etc.) as a strength that provides practitioners within a given context 
access to a highly specified local theory from which to make design decisions.  
 In this section, I will describe hyper-local theories of practice in relation to other 
classes of learning and instructional theories, what qualities and elements constitute this class 
of theories, and finally describe some of the existing theoretical frameworks it draws from. 
 

 
 
Figure 2.  Levels and classes of learning theory, adapted from diSessa and Cobb (2004). General 
explanatory power increases with size of circle, design specificity increases with darkness of circle.  
 
Situating Hyper-Local Theories of Practice within the Theoretical Landscape 
 One of the challenges of applying the notion of Pasteur’s Quadrant to learning 
theory is that to some degree the idea obscures very important differences between different 
types of theory that exist. In their important piece about ontological innovations as a viable 
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goal of design-based research, diSessa and Cobb (2004) outline several types of theories 
discussed in the educational research. I will discuss their taxonomy of theory here, and will 
then situate hyper-local theories of practice within it. 
 diSessa and Cobb discuss four types of theory, which can be grouped into three 
levels vis-a-vis their general explanatory power and design specificity, with these two factors 
being in inverse relation to one another (see figure 2, above). As general explanatory power 
goes up, design specificity goes down, and vice versa.   
 At the highest level, they discuss “grand theories”, such as Piaget’s and Skinner’s 
general theories of development and learning, respectively. They characterize such theories 
as “the educational equivalent of “evolution” or “Newtonian mechanics”” (p80). These 
theories aim to have high generality and explanatory power with regards to learning 
processes and mechanisms, but, they argue, do not imply a high degree of design specificity 
and applicability. 
 At what I position as one level below that, they describe “Orienting Frameworks” 
such as sociocultural theory or constructivism. They argue that such theories are effective in 
order to identify common commitments amongst varied design-based researchers, and also 
that they allow for general orientations towards how one might design instruction. However, 
these general orientations, they argue, are not specific enough to make most of the 
consequential decisions involved in an instructional design.  
 On the third level, with increasing specificity for design, but less theoretical 
explication and clarity, they place “Frameworks for Action” and “Domain-Specific 
Instructional Theories”. The former refer to instructional approaches such as Palinscar and 
Brown’s “reciprocal teaching” (1984, as cited in diSessa & Cobb, 2004), Linn’s “scaffolded 
knowledge integration” (Linn & Hsi, 2000, as cited in diSessa & Cobb, 2004) and Papert’s 
“constructionism” (Papert & Harel, 1991, as cited in diSessa & Cobb, 2004). The latter, they 
offer, refer to theories that deal with supporting learning around specific areas and practices 
within disciplinary domains (eg. – fractions, scientific inquiry, etc.).  
 diSessa and Cobb argue that while these frameworks have high design specificity and 
utility for making instructional decisions, they are often muddled or unarticulated with regard 
to their theoretical underpinnings. They claim that such frameworks often fail to effectively 
“manage the gap” (p.82) between pedagogical strategies and various contextual factors 
(values of participants, technological infrastructure, existing classroom discursive practices) 
and the underlying theories that motivate these strategies, in effect making it impossible to 
assess the general power of the underlying theory. They state that “A well-managed gap 
separates the implications of a particular theoretical claim from other claims and also from 
atheoretical aspects of design” (p.82). 
 The notion of hyper-local theories of practice, which I place at a level below the 
above class of theories in terms of general explanatory power (less) and design specificity 
(more), problematizes the distinction diSessa and Cobb make between theoretical and 
atheoretical aspects of a design. Coming from a cultural historical perspective, Roth & Lee 
(2007) describe the notion of praxis, stating that “praxis denotes the moments of real human 
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activity that occur only once (Bakhtin, 1993), which distinguishes it from the notion of 
practice, which is used to denote a patterned form of action, inherently a theoretical signified” 
(emphasis added, p190). From this perspective, singular moments of praxis are the only thing 
that might qualify as atheoretical, anything else that is patterned in some way has theoretical 
significance, the question is simply at what level and for whom this significance exists.  
 What diSessa and Cobb likely refer to as “atheoretical” are patterned aspects of the 
context of implementation (as they mentioned, technological infrastructure, values of youth, 
discursive practices, etc.) that can’t be extracted into “capitol L, capitol T” Learning Theories 
concerned with wide generalizability that has first and foremost a commitment to an 
academic research base. However, these patterned aspects of the learning environment in 
fact can be considered theoretical from the perspective of a particular context and the 
practitioners working within it, who regularly theorize as they design instructional activities 
based on such hyper-local patterned features of their environment. 
 In acknowledging the existence of various types of theories relating to learning and 
instruction, which I have argued here can exist along a spectrum of general explanatory 
power on one hand and design specificity on the other, diSessa and Cobb invite a 
problematization of the notion of Pasteur’s Quadrant, especially with regards to what counts 
as “basic” (as opposed to applied). Indeed, the homage to Pasteur in this notion is itself 
somewhat of a dedication to a different epistemological tradition that is more positivist in 
nature that those adhered to by design-based researchers. As such, we cannot take the notion 
of “basic” for granted, and must always ask: basic for whom? For what purposes? With what 
ends and values embedded in it? diSessa and Cobb’s work implicitly acknowledges this 
nuanced view of basic theory, and building off of that, hyper-local theories or practice can be 
just as well be seen as both basic and applied and thus remaining in Pasteur’s Quadrant, it’s 
simply a matter of adjusting our conception of that construct.  
 
Qualities and Elements of Hyper-Local Theories of Practice 
 Having situated hyper-local theories of practice within the broader landscape of 
learning and instructional theories, I will now offer more specificity as to what I see as the 
qualities and elements that would constitute such a class of theories. 
 The following qualities are descriptive of hyper-local theories of practice. They are 
implicitly (1) time bound, having some degree of half-life and as such ephemerality. They are 
(2) population bound, in that they actively take into account the qualities and characteristics of 
the group of learners involved in a given context including, as relevant, aspects such as age, 
personality, interests, culture, common values, and/or academic achievement. They are (3) 
institutionally bound, taking into account the particular configuration of relationships, 
structures and human capacities associated with a given context of interest. Finally, they are 
(4) resource bound, in that they take into account the local material realities of the context at 
hand, which can include technological infrastructure and more “mundane” resources such as 
the physical spaces associated with a given context. 
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 Following from these qualities, a number of elements could constitute hyper-local 
theories of practice. The first is local data. The qualities listed above mean that a host of data 
related to each of those categories would be part of the constitution of these theories, in 
addition to data that is generated from a particular learning design as is valued in traditional 
design-based research. 
 The second are practitioner reflections on the context as it unfolds, which could very 
much take forms similar to those utilized in traditional design-based research. Just as in 
traditional design-based research, regular periods of reflection and creation of conjectures 
would be associated with hyper-local theories of practice, but in this case would be created 
by the practitioners, and potentially other local stakeholders, associated with the context.   
 The third key element would be what I call “a bricolage of broader theory”. Hyper-
local theories of practice are not mutually exclusive with the classes of theory described 
above. Figure 2 in fact implies that hyper-local theories of practice are heavily constituted of 
such theories, but have elements that fall outside of them, such as local data and local 
practitioner reflections and conjectures. In this way, this class of theories takes a highly 
pragmatic approach to using theories that do real work to inform design decisions, drawing 
opportunistically from a larger theoretical base and combining with local data in order to 
make decisions that fit a local context and associated problem-space.   
 
Theoretical Underpinnings of Hyper-local Theories of Practice 
 Three related theoretical commitments lie at the heart of this notion of hyper-local 
theories of practice. The first, present throughout the conversation thus far and which I will 
not discuss further as a result, are the contextually sensitive situative and socio-cultural views 
of learning. The second are the critiques of researcher positionality in relation to 
practitioners and the notion of the reflective practitioner offered by Donald Schön (1983). 
The final is the philosophical tradition of pragmatism.  
 Schön’s foundational text, The Reflective Practitioner, offers two interconnected ideas 
that are at the heart of hyper-local theories of practice. The first is the notion that the 
contemporary constitution of the university actively positions the researcher and scientist 
associated with a given domain as superior to the practitioner (p.26). In his critique, he 
paints a picture of the relationship between researchers and practitioners in which: 
  

“Researchers are supposed to provide the basic and applied science from which to derive 
techniques for diagnosing and solving the problems of practice. Practitioners are supposed 
to furnish researchers with problems for study and with tests of the utility of research results. 
The researcher’s role is distinct from, and usually considered superior to, the role of the 
practitioner.” (p.26) 
 

 Schön argues that this model finds its roots in Technical Rationality, the legacy of 
Positivism (p31), which I similarly cite earlier as being central to some of the epistemological 
tensions found in the design-based research tradition. He states that in seeking to find 
acceptance within the modern American university, professional occupations paid the price 
of having to “accept the Positivist epistemology of practice which was now built into the 
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very tissue of the universities (p36)”, with the attendant division of labor between 
researchers and practitioners described above. 
 The model of a reflective practitioner that Schön then offers as the central idea in his 
book is both a response to the problematic relations of power between researchers and 
practitioners described above as well as one that aims to address the limitations of technical 
rationality’s ability to solve problems in complex problem spaces that have no clear or 
obvious solution. In relaying the ideas of “knowing-in-action”, “reflection-in-action”, and 
“reflection-in-practice”, Schön is actively aligned with situated theories of cognition which 
privilege the tacit over the explicit (Brown, Collins and Duguid, 1989), yet still acknowledges 
the importance of meta-cognitive strategies and articulated concepts, in short, theory, for the 
purposes of engaging in effective practice. 
 “Knowing-in-action” refers to the sort of tacit, embodied and implicit forms of 
knowing that characterize the performance of everyday professional activity. This sort of 
knowing is part and parcel of the action that constitutes it, yet also draws unconsciously on a 
repertoire of past experiences that have relevance to a current situation. “Reflection-in-
Action” refers to the sort of on the fly conceptualization of a problem space that experts 
exhibit in order address distinct situations of practice, and is characterized by a greater 
degree of articulation which might be seen as the creation of a momentary theory that allows 
the practitioner to work their way through a novel problem.  
 The more rare practice that Schön describes, which is central to the notion of hyper-
local theories of practice, is “reflection-in-practice”, in which professionals engage in post-
hoc reflection on the processes and activities related to ongoing practice. This final practice 
is focused on conceptualizing a larger time scale and grain-size, thus moving from creating a 
momentary theory that assists in finding a solution to a given situation to one that is more 
persistent across a given set of situations and types of cases. In this way, reflection-in-
practice very much represents the sort of practitioner led creation of theory I envision in 
hyper-local theories of practice.  
 This set of practices described by Schön are directly related to the broader 
philosophical tradition of pragmatism (Dewey, 1929; James, 1907; Peirce, 1877) which 
strongly underpins the opportunistic “bricolage” approach to appropriating theories in order 
to solve local problems that I see as being central to hyper-local theories of practice. 
Pragmatism serves as central inspiration here due to the way it views concepts and categories 
not as real unto themselves, but rather as socially constructed distinctions created for specific 
purposes in order to solve problems. It takes a view of theory that is intimately connected to 
practice, seeing theories as abstracted guides that better allow the process of practice to 
occur, with practice constantly feeding back into and refining theory. In constructing a 
hyper-local theory of practice, stakeholders in a given context are pragmatic actors 
attempting to understand the nuances of their context, bringing to bear appropriate 
resources that will allow them to construct ad-hoc tools that serve to do the real work of 
providing design specifications for instruction.  
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 The idea of being theoretically pragmatic is validated not only by those that originally 
articulated this position, but also by scholars both inside and outside the design-based 
research community. The philosopher Isaiah Berlin (1970), offers the metaphor of foxes 
versus hedgehogs, now well established in the popular intellectual discourse, in which “the 
fox knows many things, but the hedgehog knows one big thing”. The metaphor has been 
taken up to somewhat excoriate the idea of always using one big idea, or theory, to solve 
problems. The research of Philip Tetlock (2005) is among many that gives homage to this 
idea, showing empirically that expert political scientists are only slightly better than chance at 
predicting political events, and showing that those experts that use “big idea” overarching 
theories of political analysis actually perform worse than analysts who give more shrift to the 
nuances of a particular situation and build more localized analyses that fit them.  
 Within the design-based research community, scholars such as Cobb and Greeno 
likewise articulate the fit of the pragmatic tradition within this work. Cobb (1994), in 
discussing the implicit co-commitments that sociocultural and cognitive perspectives of 
learning have within one another, cites Rorty, a well known American pragmatist, saying that 
“the various vocabularies we use or the particular perspectives we take are instruments for 
coping with things rather than ways of representing their intrinsic nature” (p18). In a similar 
vein, Greeno (1998) argues that design-based researchers, in “developing our science in 
relation to practice, we may evolve an epistemological shift away from asking primarily 
whether our propositions are true to a greater emphasis on whether our principles are useful 
as assumptions of practice. That, too, would be consistent with American pragmatists such 
as Dewey. (p23)” Drawing from both the broader pragmatic tradition and its existing 
embrace among design-based researchers, hyper-local theories of practice simply extend its 
application into a new conceptualization of practice-driven theory building.  
  
 
V. Conclusion:  The Impli cat ions o f  Expanding the Purposes  o f  Design-based Research 
for  the Learning Sciences 
 

“It is the distance between the present everyday actions of the individuals and the historically new form of the societal 
activity that can be collectively generated as a solution to the double bind potentially embedded in the everyday actions.”  

– Engeström, 1987 

 
 To put it in Engeström’s terms, the vision of hyper-local theories of practice 
proposed here could be considered a “new form of the societal activity” of design-based 
research that addresses some of the double-binds and contradictions noted as being present 
in the current form of this practice. Crossing the chasm between the current form of activity 
and this potential new form, however, is certainly something that involves far more than 
articulating an abstract vision for future practice, as this paper modestly aimed to do. To 
achieve the creation of hyper-local theories of practice, and even determine whether they 
are in fact a viable and/or desirable outcome, will require the field of learning sciences and 
advocates of design-based research that are compelled by this charge to engage in a number 
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of new areas of inquiry and design. This concluding section will outline some potential 
implications of hyper-local theories of practice for the research agenda of the learning 
sciences community.  
 Integrate “Science of Design” with “Design Science” in the Design-based Research Agenda. As 
Cross (2001) noted, there are many forms of research that intersect with design. Currently, 
design-based research falls into the category of “design science”, that is, it is largely “an 
explicitly organized, rational, and wholly systematic approach to design; not just the 
utilization of scientific knowledge of artifacts, but design in some sense as a scientific 
activity itself (p53)”. Many of the methodological conversations around design-based 
research are indeed oriented around how to make it more systematic and/or scientific, as 
noted earlier. In contrast, the “science of design” “(should be) understood, just like the 
science of science, as a federation of sub-disciplines having design as the subject of their 
cognitive interests. (Gasparski and Strzalecki, as cited in Cross, 2001 p53)”. In order to 
support the vision of hyper-local theories of practice, a greater understanding of how 
educational practitioners themselves design across a range of contexts and under their 
associated constraints is essential.  
 This work has already begun, and design-based researchers should actively work to 
draw on the existing history of the science of design in education. Certainly this involves a 
return the work of Schön (1983, 1987), but there is much more recent work that has 
focused on how educational contexts can support educator innovation processes, notably 
Futurelab’s report on overcoming barriers to educator innovation processes (Kirkland & 
Sutch, 2009) and work funded by Becta in the UK on similar subjects (cf. Chowcat et al., 
2008; Kable, 2009; Knight et al., 2009). Similar work in the US that has aimed to bring 
design-thinking into educator practice (IDEO, 2011) will also have relevance in this process, 
as will work that is looking to bring open source design processes into educational work 
(Dillon & Bacon, 2006; Santo, unpublished manuscript). These various lines of research 
focusing on educational practitioner design processes will deeply inform both practical and 
theoretical dimensions of how we might support the creation of hyper-local theories of 
practice. 
 Conduct Design-Based Research focused on Practitioner Innovation and Theory-building. We can 
build off of existing sciences of design that focus on education, but the creation of hyper-
local theories of practice will itself require experimentation in order to develop models that 
could work in practice. At the same time, this process must not replicate the existing 
practitioner positioning that I’ve noted exists in many current approaches to design-based 
research. This is of course somewhat of a double-bind itself: how might an idea that focuses 
on practitioner empowerment that emerges from a research community (albeit from a 
member that identifies and has a history as an educational practitioner) not fall into the 
same trap of positioning educators as the recipients of an innovation?  
 One approach to this problem is to actively find communities of educators where 
aspects of the practices outlined in this paper are already active, and work with those 
communities. Such communities might include the National Writing Project, which has 
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strong values and practices around practitioner reflection and practice sharing (Lieberman & 
Wood, 2002), as well as Hive Learning Networks which have a focus on supporting 
practitioner innovation through various infrastructural and cultural supports (Santo, 
unpublished manuscript).  
 Study and Help to Reconceive the Data-Driven Instruction Movement. Current mainstream 
efforts in education reform have a great focus on “data-driven instruction”, or the usage of 
various metrics and measurements by educators to make decisions about how to change 
instruction. The sort of data this trend refers to is most often related to test scores (high-
stakes and not), student attendance, drop-out rates, English proficiency and the like, and has 
showed mixed results in terms of improving student outcomes (Cuban, May 2011).  
 More recently, some learning scientists are beginning to reconceive what forms of 
data might be counted within the paradigm of “data driven instruction”. Wardrip (personal 
communication, 2013) puts forth that the kind of formative information that teachers have 
always used to adjust their practice that’s observed in class discussions, small group activities, 
quizzes, assignments and “through the grapevine” that might speak not only to learner 
competency, but also their relationships, interests and persistent behaviors should be 
included as part of what we think about when we say “data driven instruction”. He also 
argues that new technological infrastructures might actually make it possible to share these 
sorts of “soft” data across stakeholders associated with a given learning environment.  
 This is exactly the sort of local data that can be actively leveraged as part of the 
development of hyper-local theories of practice, and the learning sciences community can 
do its part by investigating how it might be used in making instructional design-decisions, 
how it can be paired effectively with classes of learning and instructional theory that have a 
larger grain-size and what mechanisms and infrastructures are most effective in promoting 
effective usage within the context of educational practice.  
 The idea of hyper-local theories of practice, ones developed through the leadership 
of educational practitioners, is one that must be acknowledged as implicitly challenging to 
design-research as it is currently conceived. It asks this paradigm and associated community 
to expand its conception of itself, of its role within education, and of its place in the 
innovation process. And to be clear, I am not advocating that design-based researchers 
should no longer engage in the development of theory and practice – what’s offered in this 
paper is meant as an augmentation and new direction, not a replacement, of current 
practices and priorities. But if design-based researchers will engage with this idea, the project 
will ask them to cede some ground when it comes to the creation of theory and practice, 
commitments that are very much central to the community. However, it only does so for a 
project that may serve to more fully realize design-based research’s aims of remaining in 
Pasteur’s Quadrant while staying true to its epistemological and practical commitments. In 
this way, it might be seen as a counter-intuitive realignment with what design-based 
researchers already care about. Whether or not it proves to actually achieve these goals, of 
course, will be a matter of whether it can actually speak to the values and needs of 
educational stakeholders.    
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