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Abstract

This article presents a practice-based framework for personal epistemology (PE) research that
advances recent efforts to broaden personal epistemology research. The framework accounts
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for empirical experiences and also contributes to on-going theoretical efforts to expand
personal epistemology research. Building on the “practice turn” that other fields have taken
and learned from, the purpose of this article is four-fold. First, it offers a conceptual framework
that addresses theoretical and empirical limitations of personal epistemology as it is currently
studied. Second, it advances PE research by highlighting the importance of heretofore ignored
facets of PE, namely communities of practice, context, epistemic practices, and identity. Third,
it advances PE research by adding to on-going conversations about the interrelatedness of
dimensions of personal epistemologies. Fourth, it lays out a research agenda for personal
epistemology research and concomitant methodological considerations, which have not yet
received significant attention from PE researchers.

Keywords: higher education, personal epistemology, epistemic practices, communities of
practice, workplace, industry, engineering
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1. Introduction: Origins of a Practice-Based Framework

This article presents a practice-based framework for personal epistemology (PE) research that
is grounded in authentic contexts. The proposed framework resulted from years of effort to
study and make sense of engineers’ personal epistemologies. It developed out of a
combination of empirical research and theoretical concerns. Specifically, a realization that
current personal epistemology literature could not adequately explain or conceptualize what
we were seeing our data, and a recognition that if any sense was to be made of our data, it had
to include deep and broad understanding of participants’ contexts and experiences that were
shaping their responses. It was observed that personal epistemologies could only be
understood in context, through epistemic practices, and alongside identity. In proposing this
framework for future research, this article answer calls to address the limitations of PE
research by expanding conceptualizations of personal epistemology and epistemic cognition
in new ways (Barzilai & Zohar, 2014; Chinn, Buckland, & Samarapungavan, 2011).

Thus, the framework accounts for empirical experiences and also contributes to on-going
theoretical efforts to expand personal epistemology research. Building on the “practice turn”
that other fields have taken and learned from, the purpose of this article is four-fold. First, it
offers a conceptual framework that addresses theoretical and empirical limitations of personal
epistemology as it is currently studied. Second, it advances PE research by highlighting the
importance of heretofore ignored facets of PE, namely communities of practice, context,
epistemic practices, and identity. Third, it advances PE research by adding to on-going
conversations about the interrelatedness of dimensions of personal epistemologies. Fourth, it
lays out a research agenda for personal epistemology research and concomitant
methodological considerations, which have not yet received adequate attention from PE
researchers.

2. Theoretical Background: Personal Epistemology and Communities of Practice
2.1 Personal Epistemology

Personal epistemology research examines people’s understandings of knowledge and
knowing (Hofer & Pintrich, 1997). However, there is a lack of consensus on what exactly
personal epistemology is. We define personal epistemology as “a collection of stances taken
on issues of knowledge and knowing” (see Montfort, Brown, & Shinew (2014) and Beddoes,
Montfort, & Brown (2017) for detailed explanations of how this definition relates to previous
literature). We define stances as “rhetorical responses to specific prompts.” In addition to
“personal epistemology”, the literature referenced in this article utilizes various other
terminology, including “epistemic cognition” (e.g., Chinn, Buckland, & Samarapungavan,
2011) and “epistemic beliefs” (e.g., Braten, Britt, Stremso, & Rouet, 2011). In this article, PE
is conceptualized as one instantiation of the broader category of “epistemic cognition”, and
“epistemic beliefs” are understood as one piece of PE.

Studies of personal epistemology primarily fall into one of three categories. The first category
is concerned with the dimensions of personal epistemologies, and the ways in which those
dimensions may be interrelated (Braten et al.,, 2011; Buehl, 2008; Hofer, 2000;
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Schommer-Aikins, 2004; Schommer, 1994). This body of work generally recognizes four
dimensions of knowledge and knowing (source, certainty, justification, and structure) (Hofer,
2004). The second category is concerned with stages of development of personal
epistemologies (Baxter Magolda, 1992; Belenky, Clinchy, Goldberger, & Tarule, 1986;
Carberry, Ohland, & Swan, 2010; Jehng, Johnson, & Anderson, 1993; King & Kitchener,
1994; King & Magun-Jackson, 2009; Kuhn, Cheney, & Weinstock, 2000; Kuhn & Weinstock,
2002; Pavelich & Moore, 1996; Perry, 1970; Schommer-Aikins, 2002; Wise, Lee, Litzinger,
Marra, & Palmer, 2004). The third category of research is concerned with domains and
whether PE should be considered domain-general or domain-specific (Buehl & Alexander,
2005; Buehl, Alexander, & Murphy, 2002; DeBacker et al., 2008; Elby, 2001; Hammer &
Elby, 2002, 2003; Hofer, 2000; Lising & Elby, 2005; Louca, Elby, Hammer, & Kagey, 2004;
Mason, 2002; Muis, Bendixen, & Haerle, 2006; Palmer & Marra, 2004; Wood & Kardish,
2002; Yerdelen-Damar, Elby, & Eryilmaz, 2012). Most researchers now agree that PE is
domain-specific. A more detailed discussion of each of these categories can be found in
Beddoes, Montfort, & Brown (2017).

2.2 Communities of Practice

To date, the PE research synthesized above has proceeded entirely apart from communities of
practice literature. Inclusion of it here is the first attempt to bring the theoretical framework
into conversation with PE research. The communities of practice (CoP) construct was
developed as a theoretical framework to explain how people learn, create meaning, and shape
their identities within a community or organization (Wenger, 1998). In this social or situated
approach, knowledge is understood as an individual’s meaningful practices and role within a
particular community. Learning is therefore redefined as changes in those practices (Sawyer
& Greeno, 2009).

The CoP framework bounds knowledge, practices, and identity together such that they are
inseparable from one another (Lave & Wenger, 1991; Wenger, 1998; Wenger, McDermott, &
Snyder, 2002). CoP emerged in the 1990s and is reflective of the “practice turn” seen in other
fields as well (Schatzki, Knorr Cetina, & Von Savigny, 2001). While CoP literature has not
addressed personal epistemology specifically, it does address epistemological issues related
to practices (Wenger, 1998, pp. 101-102), and other literature has linked identity to PE in
various ways (e.g., Belenky et al., 1986). For our purposes, the significance of CoP lies in the
ways it highlights the central influential role that everyday practices play in shaping
knowledge, identity, and learning. As elaborated below, practice and identity have been
missing pieces of PE research, but are necessary to understand PE.

3. An Authentic Practice-Based Framework

Most PE research does not account for authentic, real-world, contexts, and approaches
personal epistemology as if it can be understood in isolation. In contrast, Figure 1 depicts a
practice-based framework in which personal epistemology must be understood in relation to a
community of practice that shapes context, epistemic practices, and identities. Table 1 defines
each component of the framework.
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Figure 1. Framework for Practice-based PE Research

Table 1. Definitions of Framework Components

Component Definition
Context Authentic milieu in which people work and live
Epistemic practices “Areas of action involved in the gathering, constitution, and implementation of”

knowledge and information (adapted from Calvert-Minor, 2011, p. 355)

Identity “Dynamic self-understandings and self-definitions used to structure, direct, give
meaning to and present the self” (Schachter & Rich, 2011, p.223)

Personal epistemology Collection of discursive stances taken on issues of knowledge and knowing
(Montfort et al., 2014)

3.1 Context

As noted, one of the key debates in PE research has centered on the extent to which personal
epistemologies are domain-general or domain-specific. Barzilai and Zohar (2014) summarize
the state of the field thusly: “Awareness of the importance of examining the context of
epistemic thinking has risen in recent years. However, researchers of personal epistemology
construe the role of context in substantially different ways” (p. 26). Many leading researchers
now believe that studying PE as if it were domain-general is problematic (Barzilai & Zohar,
2014; Montfort, Brown, & Shinew, 2014). They acknowledge the domain-specificity of
personal epistemologies and suggest that assuming generalized PE from limited data explains
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the problems that have been encountered with validity and prediction of quantitative
measures (Greene, Torney-Purta, & Azevedo, 2010; Limén Luque, 2003; Muis et al., 2006).
Indeed, the most successful quantitative studies of PE have been specific to a single academic
domain, such as math or physics (Franco et al., 2012; Greene et al., 2010). At an even more
specific scale, the need for contextual understanding of PE is captured to some extent in the
view of PE as “resources” mobilized in specific contexts for specific purposes (diSessa, Elby,
& Hammer, 2002; Elby & Hammer, 2001; Hammer & Elby, 2002; Louca, Elby, Hammer, &
Kagey, 2004).

However, even that work advocating domain-specificity has almost always equated domain
with discipline, and context with ftopic, not delving deeper into authentic context-specificity
within a domain. There are several studies that examine specific topics within a discipline
(Braten et al., 2009; Stahl & Broome, 2007; Trautwein & Liidke, 2007), as well as topics that
span disciplines, such as multiple text comprehension (Bréten et al., 2011). Yet, even these
studies do not account for the authentic context in which participants live their daily lives or
experience the interviews. Instead, “context” is used to mean the topic or subject of a
question posed to survey or interview participants (e.g., Elby & Hammer, 2001). More
authentic, or “naturalistic” contexts have been studied, but still only in school settings (e.g.,
Hogan, 1999).

The scant attention authentic contexts have received is a problem because our research
revealed that much more fine-grained and nuanced understandings of real-world context are
needed in order to more accurately understand what participants are talking about when they
are asked about personal epistemologies. The importance of understanding participants’
contexts emerged repeatedly over the course of a three-year research project. It was clear that
participants’ discussions of their personal epistemologies were deeply rooted in the
particulars of their work contexts. What at first appeared to be a methodological challenge
clarified into a theoretical barrier of existing PE research. Indeed, without a deep
understanding of their work lives, information vital for interpreting their personal
epistemologies was missing. The practicing engineers we interviewed had all received
degrees in one domain (civil engineering); yet, the context of their work lives varied
drastically. Understanding PE as “domain” (read discipline) specific was not adequate to
account for all the variation we observed within a single domain of civil engineering. Even
within a narrower content area of civil engineering, such as structural design, we observed
fundamental and pervasive differences arising from authentic contexts.

Such variation is a leading reason why the communities of practice framework can be
instructive in helping researchers account for context beyond domain. Despite the fact that
the study population came from one domain, the specific communities of practice in which
each participant worked were related to variations in personal epistemologies. The types of
companies, participants’ titles, and the projects they undertook varied widely, as did their
roles in the companies, with whom they interacted, and how they interacted with others.
Those variations in their contexts had important implications for their personal
epistemologies.
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3.2 Epistemic Practices

There is a small but growing body of literature providing evidence of the need to examine
doing (or action) in relationship to personal epistemology. Task and strategy knowledge
(Barzilai & Zohar, 2014), epistemic activities (Hammer & Elby, 2002; Rosenberg, Hammer,
& Phelan, 2006); and processes of achieving epistemic aims (Chinn et al., 2011) are all
previously suggested lines of research that support the need to focus on practice. The
relationships between “epistemic activities” and dimensions of PE, including sources of
knowledge, have been recognized (Hammer & Elby, 2002; Rosenberg, Hammer, & Phelan,
2006), but metacognitive knowledge about activities and tasks is not commonly included in
personal epistemology research (Barzilai & Zohar, 2014). Furthermore, just as our definition
of context differs from prior PE research, so too does our focus on epistemic practices
diverge from prior research on action.

Epistemic practices are “procedural areas of action involved in the gathering, constitution,
and implementation of knowledge and information” (Calvert-Minor, 2011, p.355). They are a
key component of context in our framework. As recognized in the communities of practice
framework, practices are inextricable from identity and knowledge (Wenger, 1998). The
communities of practice literature has not dealt with the concept of epistemology to a large
extent (or personal epistemology at all), but knowledge is a central facet of the framework,
and the framework accounts for many concepts identified as metacognitive features of PE by
Barzilai and Zohar (2014), including strategies, tasks, and experiences. We contend that
findings from communities of practice can be extended to posit that practices are bound up
not only with knowledge and identity, but also with personal epistemology.

In our empirical research, we have found participants’ work contexts determine their
epistemic practices. Our data display a diverse and complicated variety of ways that work
contexts interact with epistemic practices. The type of company and the participants’ roles
therein provided wide variation in epistemic practices. Not only that, we observed that
understanding of epistemic practices was further complicated by the fact that participants
were answering interview questions on three different levels: what they think they do, what
they think they should do, and what they think others do (Beddoes, Montfort, & Brown,
2017). These differing epistemic practices (determined by context) then shaped identities and
personal epistemologies.

3.3 Identity

In PE research, identity has been almost wholly ignored; however, Schachter and Rich (2011)
have argued that identity is a vitally important concept for education researchers and
practitioners. Following them, we define identity as:

[A]n individual’s dynamic self-understandings and self-definitions used to structure, direct,
give meaning to and present the self, that are negotiated intra- and interpersonally across the
lifespan within sociocultural contexts, along with the psychosocial processes,
meaning-systems, practices and structures that regulate their continued development. (p. 223)

This definition of identity aligns with the communities of practice framework because it
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highlights that identities are: 1) related to meaning systems, 2) related to practices, and 3)
developed within sociocultural contexts. Within communities of practice, identities are lived,
social, and learning processes (Wenger, 1998, p. 163). As Wenger (1998) contends “a
community of practice is a field of possible trajectories and thus the proposal of an identity”
(p. 156) and ““our identities are rich and complex because they are produced within the rich
and complex set of relations of practice” (p. 162).

The lack of attention to identity considerations in PE research is problematic because we
observed that participants’ epistemic practices were tied to how participants understood
themselves and made meaning out of their work in the context of their community of practice,
highlighting all of the complexity captured in Schachter & Rich’s (2011) definition above.
Our participants’ identities were related to their trajectories of participation in their
communities of practice. In the CoP framework, there are a variety of ways in which one can
exist in relation to the community. Peripheral and marginal participation at the edges, core
participation in the center, and participation through brokering between different
communities are the major modes of participation that shape community members’ identities.
We observed that participants’ epistemic practices influenced their trajectories of participation
and, consequently, their identities.

3.4 Personal Epistemology

As discussed in the overview of personal epistemology research above, dimensionality, and
the interdependence of dimensions, has been a leading topic of interest in PE research (Bréiten
et al., 2011; Hofer, 2000). The authentic, practice-based framework presented here supports
their interdependence. Many of our interview protocol questions were based on the four
commonly utilized dimensions (source, structure, certainty, justification). Attempts to analyze
the data revealed that dimensions of participants’ personal epistemologies were heavily
intertwined with other dimensions.

The focus on epistemic practices suggested strong interrelations among some dimensions of
personal epistemology because the epistemic practices related to the acquisition of
knowledge were undergirded by a more complicated network of personal epistemological
beliefs than would be first assumed or is typically recognized by personal epistemology
researchers. Beliefs about the source of knowledge were unavoidably tied to beliefs
spanning the other dimensions of personal epistemology (certainty, justification, structure),
even though in epistemology research they are often treated separately. For example, beliefs
about the scientific method generating useful predictions from repeated observations were
clearly related to the source of knowledge, but they also required certain assumptions about
the structure and nature of knowledge and certainty: knowledge must consist of causal
relationships that span across contexts, and reliable levels of certainty must be attainable
through repeated observations.

Furthermore, while dimensions have guided much PE research, the issue of directionality has
not featured prominently. The final arc in the framework connects personal epistemology
back to context. This is intended to indicate that PE can affect perceptions of context. One’s
response to a situation can be shaped by her/his own perceptions (rather than an idealized
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“objective” description of the situation or a researcher’s perceptions). The stances taken and
the issues perceived simultaneously inform and are informed by the participants’ personal
epistemologies. Researchers are therefore caught in what we have labeled a hermeneutic bind
(Beddoes, Montfort, & Brown, 2017) because they must interpret participants’
epistemological stances through the lens of the contexts that are themselves shaped by those
stances. Stances on sources of knowledge were particularly notable in this regard. For
instance, participants were asked to agree or disagree with the statement, “The source of most
of my knowledge is authorities and experts.” Participants who agreed with this statement
did so for very different reasons. Context appeared to both shape and be shaped by the
participants’ personal epistemologies. Participants may be in systems where they are
contextually limited to basic epistemological practices, and then their reliance on those
practices is used as evidence to support the need to limit their practices.

4. Discussion

Described above is an empirically-inspired and theoretically grounded framework for
researchers interested in advancing PE research in ways that address limitations of heretofore
dominant approaches, namely a lack of accountability for context, authentic practices, and
identity. Based on empirical research, we suggest that accounting for the ways authentic
contexts, epistemic practices, and identities influence personal epistemologies is
fundamentally vital for advancing understandings of the complexities of PE. The framework
accounts for the authentic contexts in which people live and work, rather than utilizing the
term “context” to refer to the topic of an interview or survey question.

The framework introduces communities of practice to the PE research landscape and
demonstrates how it can help contextualize PE research. Unlike PE research, scholarship on
communities of practice has a long tradition of examining the relationships between practices,
identity, knowledge and learning. By situating PE research within authentic communities of
practice, researchers would gain more accurate and nuanced understandings of the
complexities and subtleties of PE. Furthermore, it has been argued that expanding the range
of variables considered in PE research would increase the predictive value of the construct
(Chinn et al., 2011).

While a thorough presentation of the data that led to development of the framework is beyond
the scope of this article, a brief example can reveal connections between the components of
our framework. The example is based on a newly hired engineer we will call Melissa. She
works for a city port as an Environmental Remediation Specialist. To best elucidate the
explanatory power of our framework we will begin by describing one element of Melissa’s
personal epistemology as revealed in focused interviews and then work clockwise through the
elements in Figure 1 to demonstrate how each relates to and is therefore necessary to
understand Melissa’s personal epistemology.

Over many interviews and in reference to many different circumstances Melissa took the
stance that the source of knowledge and certainty is authority. She described the source of
her knowledge by saying, “I usually find stuff out because someone tells me ‘this is how it

b

is.” Like a professor, or in a review paper, or EPA is like, ‘this is how we’re going to handle
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this situation.”” She associates this authority primarily with experience or research, which
she counts as a particularly valid kind of experience. She said, “If it’s in the code it’s in
there for a reason. It doesn’t matter if I think it’s true because someone smarter than me
figured it out,” and says that what ultimately makes something true is that, “someone did
research and figured it out. They can back it up. It’s been done before.” In most
personal epistemology research, this would be considered a naive stance because it cedes
authority for determining truth and creating knowledge to idealized, special agents. Indeed,
this finding is even more robust than many previous studies because it is based on Melissa’s
stances in response to multiple questions framed in multiple contexts of her work: it would be
reasonable based on existing models of personal epistemology to claim that Melissa naively
depended on authorities to determine the truth of knowledge claims and deliver her
knowledge to her.

In the authentic, practice-based framework, however, Melissa’s stances take on different
meanings. First, consider her context. Melissa works primarily with cleaning up soils that
have become contaminated by spills, illegal dumping, leaking underground storage tanks or
flowing water over the last few decades. The contamination is invisible, and, as Melissa
says, “it doesn’t sit in geometrically perfect shapes in the ground or in the water.” Melissa
and her colleagues rarely know exactly where the contaminated soil is, and therefore use
careful sampling and statistics to define where it is most likely to be within a predefined
margin of error. Additionally, the chemistry of soil and groundwater is such that “clean”
and “contaminated” are not always clearly distinguishable. Local governmental bodies and
special-purpose districts like Melissa’s are tasked with maximizing their limited resources by
only remediating contamination that is at a high enough level to pose a risk and is likely to
come in contact with humans or ecosystems. In the United States, the Environmental
Protection Agency is tasked with officially answering questions like “what margin of error is
acceptable when removing contaminated soils” or “how can we objectively define ‘clean’?”
In the context of Melissa’s work then, the EPA actually is granted special epistemological
authority. Far from assuming the world to be simple and fully understood by some ideal
agent, however, Melissa’s reliance on the EPA reflects rather her participation in her
community’s nuanced response to complex, unpredictable problems requiring reliable and
certain solutions.

Melissa’s epistemic practices are the tangible traces of her participation in that community.
Melissa’s most common epistemic practice can be described as argument, or the intentional
use of rhetoric or behaviors to influence another’s perspective or decisions. When
describing asking questions of her supervisor, for example, Melissa phrases it in terms of his
“explaining what’s wrong with my thinking.” In one interview, she was explaining a
difficult phone call in which she had to ask an engineer to make substantial changes to a
design. She described it by saying, “One of our engineers sent us a grading plan and we had
to send it back, well I had to send it back and tell him it was not what we wanted, and that
was really awkward. The guy had like 40 years of experience on me and he was like, ‘well

this is the best way’ and I was like, ‘Well, no, it’s not how we want it done’.” When the
interviewer clarified, “so you had to call him and tell him he did it wrong?”” she responded,
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“yeah, well we just had to ask him to do it a different way.” In simplistic, authority-based
epistemologies the engineers’ design would easily be considered “wrong” because it broke
with established practice, and did not meet the project specifications. Melissa’s description
of the event, however, focuses much more heavily on the discussion of the event, culminating
in her convincing the engineer to change his design. Melissa’s epistemic practice of arguing
(as contrasted to other participants’ emphasis on “figuring out,” “calculating,” “checking” or
“looking up”) again makes more sense within her context of uncertainty governed by
mutually agreed definitions. Although the EPA is the ultimate authority and regulator,
“every single site is completely different. You could have all the same contaminants as the
site next door but you’re probably going to have a different source, or maybe a different type
of soil or.... you’re always trying to figure out a better way to do it.” Melissa’s work exists
in the interstices between the EPA’s authority and the unforeseen circumstances of any
particular site, and therefore interpretation and argument are natural epistemic practices for
someone with her personal epistemology in her context.

99 <¢

The data analyzed for this study was not collected with the intention of describing the
participants’ identities, but even without that intent, it is clear that some elements of Melissa’s
sense of self and identity are deeply entwined with her experience of her context and
epistemic practices, and therefore with her personal epistemology. When Melissa discusses
certainty or knowing, she is often talking about a
certainty-that-the-environment-will-not-be-harmed, = or  knowing-that-the-public-is-safe.
How much certainty is necessary, possible, or ideal in these situations depends strongly on
how one understands one’s role in the world as protector, consumer, citizen, or engineer.
Melissa’s epistemic practices of argumentation and interpretation directly depend on her
identity within her community of practice because her effectiveness is shaped by her role
relative to others. In the example of the grading plan, Melissa’s job was to communicate
required changes to the design engineer. The engineer’s “40 years of experience” and
Melissa’s lack of comparable experience effectively bounded Melissa’s choices because,
relative to the engineer, her interpretation of quality and technical details in grading design
would be discredited. In this way, her characteristic epistemic practice of argumentation
both defined her identity (her relative experience in design would not have been relative had
the interaction been framed in terms of “clarifying requirements,” for example, rather than
interpretation and argumentation) and was defined by it.

Finally, we note that we have only explained a few potential interrelations between the
elements of the framework in Melissa’s case. It is unclear, for example, if Melissa’s
experience of her work context is colored by her personal epistemology, or if that work
context has shaped her personal epistemology. Melissa justified her knowledge based on its
source (research, repetition or legal authority), and chose the source of her knowledge based
on its rhetorical validity with the audience she was considering (epistemic practices).
Melissa’s preferred level of certainty similarly depended on the audience, source and
justification of her knowledge. In this way, the dimensions of Melissa’s personal
epistemology (Source of Knowledge, Justification, Certainty of Knowing) were closely
interrelated with each other, and with her context, epistemic practices and identity within her
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community of practice. One of our goals with this framework is to highlight such complex
interrelations of uncertain causal direction because they underscore the need to consider
personal epistemology within a richer framework.

5. Research Horizons and Methodological Considerations
5.1 Research Horizons

Each component of the framework offers questions to guide future research. For example,
because so little attention has been given to authentic, lived context, research horizons related
to this topic are vast. Promising questions include: How does the context in which a person
actually works shape his/her epistemic practices? In addition to the relationships in the
framework, through what other mechanisms does context shape PE? To what extent do
communities of practice vary within domains, and how does that variation in turn produce
different epistemic practices? What new variables and trajectories of development emerge
when authentic context becomes central to PE research? What is gained from comparative
examinations of the relationship between context and epistemic practices across different
domains? What can authentic contexts tell us about the relationships between metacognitive
experiences and PE?

Likewise, the dearth of attention to authentic contexts means that authentic epistemic
practices have not been accounted for in PE research, leaving numerous open questions about
the relationships between epistemic practices and personal epistemologies. A far from
exhaustive list includes: Through what mechanisms do epistemic practices shape identity and
ultimately PE? What patterns in relationships between epistemic practices and identities
within communities of practice can be identified? When, how, in what ways, and under what
circumstances do certain epistemic practices lead to certain identities and PEs? In what ways
does accounting for epistemic practices support prior research on epistemic tasks, activities,
and goals? In what ways does accounting for epistemic practices challenge prior research on
epistemic tasks, activities, and goals?

As far as identity, the most important research horizon suggested by our findings is to
characterize the relationship between epistemic practices and identities and to characterize
the relationships between identities within a community of practice and PE. What types of
practices are associated with what types of identities? In what ways and under what
circumstances do those identities shape PE? Are there ways in which identities are associated
with contexts and epistemic practices that can help explain the gendering of certain fields?

The proposed framework suggests two additional important advances for the construct of PE
related to directionality and dimensionality. First, the framework suggests that investigating
the directionality of relationships between PE and other components of context may be
valuable. Most prior research has been concerned with correlations between PE and other
variables, but not the directionality of those correlations. The framework suggests that in fact
directionality is an important part of understanding personal epistemologies. Future research
could advance understanding of PE by exploring in what ways and to what extent PE
influences identities, context and epistemic practices. Additionally, in different contexts, does

84 http://ijld.macrothink.org



H International Journal of Learning and Development

Mac_l'Otthl;lk ISSN' 2164-4063
, Vol. 7, No.

Institute 2017, Vol. 7, No. 3

the influence of certain components in the framework flow in directions other than those we
observed in our research? Only through better understanding of directionality of influence for
the various components can better measurement or prediction be facilitated.

Second, the framework suggests that better understanding of the dimensions that comprise PE
and of the interrelations among those dimensions is much needed. Attention to authentic
context may produce new understandings of the dimensions that comprise PE and the ways in
which those dimensions are independent or interrelated. Can emergent dimensions be
identified through attention to the authentic components identified in the framework? In what
ways, under what circumstances, and from what epistemic practices do dimensions arise, and
to what extent are dimensions independent or interrelated? Additionally, to what extent are
the four traditional dimensions (source, structure, certainty, justification) useful in explaining
PEs in authentic contexts? In other words, given how people talk about their own personal
epistemologies, to what extent is the continued use of these four separate dimensions justified?
(How) does each align, or not, with epistemic practices and ways in which people
authentically work?

5.2 Methodological Considerations

This framework and the research that led to its development raise five methodological issues
of significance to the area of PE research. First, most of the questions posed above cannot, at
this point, be adequately addressed through surveys or quantitative questionnaires. The
practice-based framework proposed herein adds fundamentally new components for PE
research, and in the course of investigating those components research will likely produce
emergent themes requiring grounded theory analyses. It was only through in-depth,
longitudinal interviews that many of the limitations of current PE research were revealed.
Others have likewise emphasized the need for qualitative interviews in order to understand
PE (Chinn et al., 2011; Elby & Hammer, 2001). Quantitative data and written surveys do not
lend themselves to grounded theory or emergent themes. Qualitative interviews provide fuller,
deeper, and more detailed descriptions than quantitative, closed-answer, or written surveys
(Singleton & Straits, 2010; Weiss, 1994). In-depth interviews allow researchers to learn about
participants’ thoughts, perceptions, and interpretations in ways that allow insight into their
subjectivities (Patton, 2002; Weiss, 1994). In-depth interviews allow for salient issues to
emerge during the course of the study in ways that closed-answer surveys cannot when the
range of issues is already prescribed, making them particularly well suited to grounded theory
analyses (Charmaz, 2006), which will be needed to answer many of the questions identified
above. Further, ethnographic observations of authentic contexts are needed in addition to
interviews, as they can produce insights participants themselves are not able to report in
interviews, for a variety of reasons. In-depth qualitative interviews and ethnographic
observations can then be used to identify variables and issues and frame hypotheses for
subsequent quantitative research (Weiss, 1994).

Second, our empirical research has also revealed that the interviewer is a key consideration
when researching personal epistemologies in authentic contexts. The interviewing and
observation skills and knowledge of the researcher are fundamentally linked to the data
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captured. The most accurate and nuanced data will be collected by researchers who have an
understanding of the context and can formulate appropriate follow-up questions when and
where they are needed. For example, we found that many of the complexities emergent in our
data required technical engineering knowledge to be made sense of.

Third, longitudinal studies are needed in order to fully address many of the suggested
research questions. Longitudinal studies would allow researchers to begin to develop better
understandings of how epistemic practices, identities, and personal epistemologies change
over the course of careers, processes involved in those changes, and how the three are related.
For example: If early career engineers do not see themselves as sources of knowledge, but
they come to see themselves as sources of knowledge later in their careers, how does that
happen? How might those processes be actively directed in certain ways to achieve desired
epistemic practices in a given context?

A fourth methodological consideration concerns the sites and populations of research. The
framework suggests additions to both are greatly needed, namely real-world settings and
adults. PE research has been characterized almost exclusively by student populations in
education settings, leaving a significant gap in our understanding of how PE functions in
relation to real-world contexts of adults. The focus on education settings and students
explains many features of PE research, such as operationalizing domain as discipline and
context as topic, or epistemic task research, rather than an authentic epistemic practice carried
out as part of an adult’s job.

Fifth, answering questions such as those posed above will entail a willingness to deal with the
messy realities of social science research (Fay, 1996; Law, 2004) to a much greater extent
than has previously been seen in PE studies. It is worth a moment to situate this discussion
more broadly within the history of psychology. The lack of context in early PE research, as
well as the lack of specificity related to context even in the “resources” approach, reflects the
history of a field that has systematically sought to exclude context from experimental
research. In order to gain disciplinary prestige, psychology has, since its beginnings, vied to
emulate the methods of the “hard sciences” and acquire the aura of “objectivity” commonly
granted the hard sciences (Sherif, 1987). Essential to such efforts has been a desire to
exclude subjects’ sociocultural positioning and the messiness of everyday life, and to relegate
important components of identity to “variables” (Sherif, 1987). As we have argued in this
article however, it is precisely those components that are required in order to advance PE
research. For such advances to be realized, authors, reviewers, and editors will likely need to
confront entrenched disciplinary methodological norms.

6. Conclusion

Over the course of developing, conducting, and analyzing interviews to examine the personal
epistemologies of engineering college students and practicing engineers, we struggled to
make meaning and sense out of the interviews. Using common PE categories and questions
proved problematic in numerous ways. Within our research team, it was difficult to have one
person report findings on any individual component of PE because so much other information
was needed that related to other components. Patterns of similarity could easily be recast as
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differences if certain circumstances or nuances of context were ignored. Moreover, within a
single interview, across the longitudinal interviews from one participant, and among
interviews from different participants, there seemed few patterns, generalizations, or claims
that could be made about engineers’ or engineering students’ personal epistemologies. What
did emerge, however, was a recognition that if any sense was to be made of their responses, it
had to include deep and broad understanding of the participants’ contexts and experiences
that were shaping their answers. The authentic, practice-based framework laid out in this
article is a result of those experiences. In sum, the framework conveys the idea that PE
research must account for authentic contexts, communities of (epistemic) practice, and
identities. Broadening PE research in this manner will allow for more robust, accurate, and
nuanced understanding of individuals’ and communities’ personal epistemologies.
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