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Thoughts on Knowledge about Thinking about Knowledge 

 No, that title is not meant to be a tongue twister. Perhaps it is a meta-meta idea. 

This chapter contains my reflections on the field of epistemic cognition. In other words, 

what I think about what researchers think about what individuals think about knowledge. 

That needs a bit of unpacking. The study of epistemic cognition is indeed a bit difficult to 

unpack. The chapters in this section of the Handbook of Epistemic Cognition on 

measuring and modeling epistemic cognition well illustrate the challenges and the 

promise of efforts to think about and study what individuals think about as they think and 

study.   

 As seen in the chapters in this section, unpacking these nested ideas might very 

well be accomplished by expanding the research on epistemic cognition to include 

motivational, metacognitive, and conceptual change processes. Clark Chinn and I 

(Sinatra & Chinn, 2011) made this argument when we called for educational 

psychologists to expand their perspectives on epistemic cognition by looking to science 

educators who had already taken a “broader view of epistemic cognition” (p. 262). This 

view came from efforts to understand the nature of science (Khishfe, 2008; Lederman, 

Abd-El-Khalick, Bell, & Schwartz, 2002) and was grounded in work by philosophers, 

historians, and sociologists of science.  We noted that, “rather than focusing on 

knowledge and justification narrowly conceived, this work focuses on a wider variety of 

epistemic phenomena developed by scientists (experimentation, theories, hypotheses, 

etc.) and inquiry practices engaged in by scientists (experimentation, theory choice 

processes, how ideological and personal interests affect theories, and so on)” (Sinatra & 
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Chinn, 2011, pp. 261-262). It is clear that the field of epistemic cognition is now moving 

towards considering a broader range of epistemic practices. The contributors to this 

section have broadened their views to include constructs such as motivation, 

metacognition, and emotions. I have examined epistemic motivations as well (Sinatra, 

Kardash, Taasoobshirazi, & Lombardi, 2012), and more recently, I have studied 

epistemic emotions (Muis et al., in press). While this broadening is productive, it does 

raise the question: How can the field expand and also clarify the definition of epistemic 

cognition, particularly given the need to incorporate epistemic practices, which are 

central to this construct? As noted by Barzilai and Zohar (2016/this volume): 

“demarcating between epistemic and non-epistemic thinking is not a simple task and, to 

our knowledge, there is currently no consensual definition of the boundaries of epistemic 

thinking” (p.  x). Epistemic cognition will be a less useful idea if “epistemic” is tacked on 

to every construct in educational psychology without focusing on clarifying, through 

empirical work, which processes and practices are truly epistemic in nature.  

Putting “Cognition” back in Epistemic Cognition 

 The contributors to this section are addressing methodological issues with 

measuring epistemic cognition. However, first, it is necessary to consider construct 

definition issues. That is, what exactly is it that epistemic cognition researchers are trying 

to measure? It is difficult enough to construct sound methods of measuring psychological 

constructs that are fairly well defined. But developing measures for fuzzy constructs 

compounds the challenges and increases the noise. 

 Many of my colleagues and I have raised issues regarding the challenges of both 

defining and measuring epistemic beliefs (see for example, Hofer & Sinatra, 2010). So, I 
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will not reiterate a laundry list of those concerns here. Instead, I will pivot to a current 

definitional challenge, which is how to distinguish epistemic beliefs from epistemic 

cognition. Epistemic beliefs and epistemic cognition are woefully conflated in the current 

educational research literature. Perhaps this is because some researchers see no difference 

between these constructs. In my view, beliefs and cognition are not the same construct 

any more than knowledge and thinking are the same construct. Beliefs and knowledge are 

the contents of cognition, but cognition is fundamentally a process. Therefore, when 

researchers refer to epistemic cognition, they are referring to a process.  As Mason 

(2016/this volume) reminds the field, developmentalists consider “thinking skills and 

representations about knowledge to be closely linked” (p. x). To be sure, the epistemic 

cognition process invokes or draws upon learners’ beliefs, schemas, mental models, 

resources, frameworks, or other contents of their cognition but, fundamentally, it is the 

process of epistemic cognition that must be captured if researchers and practitioners are 

to realize the potential of this construct. 

 This distinction between epistemic beliefs and epistemic cognition is important, 

and it is not being addressed with rigor in the field, which I believe is a concern. Some 

chapters in this section do not specifically differentiate epistemic beliefs and epistemic 

cognition (e.g., Chen, 2016/this volume; Murphy & Alexander, 2016/this volume), while 

others argue “personal views about knowledge should not be confounded with 

disciplinary inquiry into knowledge” (see Kelly, 2016/this volume, p. x). A key 

difference, as I see it, is that epistemic beliefs describe the contents of cognition, which 

are relatively stable over time, whereas epistemic cognition describes a process, which is 

inherently dynamic in the moment, and also changes over time. Of course educators 
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hope, and some have also demonstrated, that epistemic beliefs can and do change over 

time and through development (Kuhn, Cheney, & Weinstock, 2000; Muis & Duffy, 

2012). However, in a particular moment, individuals have a set of beliefs, resources, or 

conceptual knowledge that they bring to bear on the learning situation or environment. 

Unless that learning situation spans a significant time frame (e.g., a semester of college, 

as in Muis & Duffy, 2012), beliefs about knowledge are unlikely to change significantly 

during the learning moment. There are, of course exceptions, and I can imagine a brief 

intervention that might shift someone’s beliefs about the nature of knowledge within a 

single lesson, but without a targeted and carefully crafted intervention designed to 

promote change, spontaneous epistemic belief change is not highly likely to happen 

quickly and unprompted.  

 In contrast, cognition, and therefore, epistemic cognition, is by definition a highly 

dynamic process that unfolds and changes during the learning process.  Epistemic 

cognition is not a variable, but rather describes the process of thinking that draws on 

beliefs and knowledge to reason, problem solve, or make decisions (see Hofer, 2016/this 

volume; Iordanou, Kendeou, & Beker, 2016/this volume; Moshman &Tarricone, 

2016/this volume). The components of that process, and the mechanisms that drive the 

process, are precisely worth the effort to unpack. 

 The chapter by Chinn and Rinehart (2016/this volume) meets this definitional 

challenge head on.  They begin by providing their definition of epistemic cognition: 

“Epistemic cognition is cognition directed at epistemic aims” (p. 3). Note that they make 

the explicit claim that epistemic cognition is indeed “cognition” and while this may seem 

obvious or even redundant, it bears emphasizing because it is the process of thinking that 
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is at the heart of epistemic cognition. The rest of their definition (i.e., epistemic cognition 

is about epistemic aims) is open for debate, but fundamentally, I believe they are on the 

right track to emphasize the process of cognition in their definition. 

 Now, consider the next part of their definition, that of epistemic aims. One aspect 

of the content of epistemic cognition, according to Chinn and Rinehart (2016/this 

volume), is epistemic aims, which they define as: “goals related to developing some sort 

of representation of how the world is--of developing a cognitive “take” on the world”1 (p. 

3). They then ground this idea within philosophical thinking about the goals individuals 

have for developing and evaluating knowledge, and the products of knowledge (i.e., 

claims and evidence).2 

 A key contribution of Chinn and Rinehart’s chapter is that they call for epistemic 

cognition researchers to broaden their perspectives on epistemic beliefs and epistemic 

cognition by turning to the philosophical roots of epistemology itself, noting, “the scope 

of epistemology is much broader than educational researchers have considered” (Chinn & 

Rinehart, 2016/this volume, p. x).  Educational researchers’ definitions of epistemic 

beliefs and epistemic cognition have been narrow in comparison to the breadth of 

philosophical epistemology (e.g., epistemic aims), such that even the process aspects of 

cognition have gone largely underexplored, or in some cases, ignored all together (for a 

notable exception see, Greene, Azevedo, & Torney-Purta, 2008).  

 Similarly, considering epistemic aims as motives broadens the perspective of 

epistemic cognition researchers further. Chen and Barger (2016/this volume) note that, 

																																																								
1 Note they do not claim this as their own original definition but rather that of Catherine 
Elgin.  
2 However, it is possible to also consider aims, which are goals, to be motivations a la 
Chen and Barger (2016/this volume).	
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“as the field has expanded from conceptualizing a set of personally held beliefs about 

knowledge to a broad spectrum of cognitive processes related to knowledge seeking, 

motivation has implicitly been folded into the framework of epistemic cognition” (p. x). 

More specifically, they describe students’ mastery goal orientations as consistent with the 

epistemic aims and epistemic values of seeking out knowledge, understanding events, 

and the desire to confirm or disconfirm hypotheses. It seems both Chinn and Rinehart and 

Chen and Barger are looking for more ultimate causes (e.g., aims, motives, goals) for 

more proximate activities (e.g., seeking and evaluating information).  

 If epistemic cognition is broadened as these contributors suggest, then the overly 

narrow descriptions of epistemic cognition as dichotomized beliefs (i.e., beliefs that 

knowledge is either simple or complex, either certain or uncertain, either changing or 

unchanging) along polarized dimensions, as reflected by self-report, Likert-type 

epistemic beliefs measures, will not be able to capture the breath of the construct. The 

practice of relating self-reported beliefs to learning outcomes has been criticized in the 

past (see Hammer & Elby, 2002), but of late, it has again come under serious scrutiny. 

For example, Graesser (2015) expressed concerns both about using self-report measures, 

and about studies that rely exclusively on correlating self-report measures. I am arguing 

that to realize the potential of epistemic cognition research for education, the field must 

mature, and with such maturation will come more careful construct definitions. 

Researchers must move towards defining and capturing the process of epistemic 

cognition in action in more nuanced ways than dichotomized belief dimensions. For it is 

in this effort that the promise of epistemic cognition may be realized. In the next sections, 
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I discuss these and other challenges with epistemic cognition measurement that are 

highlighted by the contributors to this section. 

Measurement Issues Highlighted in Section 5 

 The chapters in Section 5 bring to the fore several measurement issues that have 

plagued the field for some time, and a few new issues that have reached a turning point. 

Next I discuss several of these issues and how the contributors shine a light on these 

challenges and, in many cases, offer unique solutions.  

 Moving beyond self-report and categorical dichotomies.  As mentioned, self-

report of psychological constructs is currently under fire. The editors of the top journals 

in educational psychology have come out against the exclusive reliance on self-report to 

measure constructs such as epistemic beliefs (see for example, Graesser, 2015). The 

history of challenges with the reliability and validity of self-reported Likert scale surveys 

of epistemic beliefs has been extensively discussed (e.g., Greene & Yu, 2014; Hofer & 

Sinatra, 2010; Muis, Bendixen, & Hearle, 2006; Sinatra & Chinn, 2011). In her chapter, 

Mason (2016/this volume) notes that the problems with self-report surveys call into 

question the very conclusions drawn from research using these measures. 

 I am not suggesting this has been an unproductive line of research. I have 

employed self-report measures in my own research and do see the value of continuing to 

do so. I believe that self-report measures have an important role to play in psychological 

research. For some constructs, such as self-efficacy, researchers really do want to know 

individuals’ views; and in cases where they have no particular motivation to misrepresent 

those views, these measures can be informative. And as Mason reminds us, Greene et al. 

(2008) point out that self-report Likert scales can have utility when researchers consider 
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patterns of responses to many items designed to measure psychological constructs, 

especially when sample sizes are large.  

 However, it is not necessarily the concern that individuals tend to misrepresent 

their views about knowledge that plagues epistemic belief research, but rather, as has 

been frequently noted by those calling attention to this issue, it is that by asking 

individuals to reflect on the nature of knowledge, the survey itself may be prompting 

individuals to do something they do not normally do: make explicit their often tacit 

epistemic cognition (Sandoval, 2005). Thus the measure is not necessarily assessing 

explicit, long held beliefs or prior ways of applying those beliefs to learning situations, 

but rather it is assessing a view that was constructed on the spot.  Thus, it is easy to see 

how quickly constructed responses may or may not relate to individuals’ actual thinking 

and reasoning on the current task, or to past learning situations, creating a challenge for 

both reliability and validity of inferences from scores from these measures. This is a 

problem because often tacit, enacted beliefs about knowledge that impact thinking and 

learning are precisely what researchers were hoping to ascertain by administering the 

surveys.  

 In addition to issues of reliability and validity, there is another vexing problem 

with self-report surveys of epistemic beliefs. These measures too readily lend themselves 

to interpretations of knowledge as dichotomized (i.e., simple vs. complex). Many 

researchers have criticized these interpretations (e.g., Sandoval, 2005). While, it is true 

that Likert type scales with opposing poles (e.g., certain vs. uncertain) only invite, and by 

no means necessitate, dichotomized interpretations, all too often, the findings are 

interpreted dichotomously. This is a concern because knowledge is not certain or 
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uncertain but rather some knowledge is more certain (e.g., the spherical shape of the 

earth) than other knowledge (e.g., the causes of the US war with Iraq). Some knowledge 

is much more complex (e.g., the causes of climate change) than other knowledge (e.g., the 

current level of ocean acidification). And some knowledge is well justified (e.g., the earth 

revolves around the sun), while other knowledge is less so (e.g., vaccines are linked to 

autism).  

 It is not at all unusual that in the infancy of psychological construct exploration, 

the field simplifies a complex construct by dichotomizing. The nature versus nurture 

dichotomy in human development spanned decades and produced countless debates at 

psychological conferences and publications in psychology journals.  However, as the 

field of human development matured, researchers came to understand that it had been a 

false dichotomy all along, and that all development is the result of an interaction between 

genetics and the environment.  

 There have also been repeated calls to move away from dichotomizing beliefs into 

value-laden bins such as “sophisticated” and “naïve” (cf. Sinatra, Kienhues, & Hofer, 

2014). In this volume the calls persist. Murphy and Alexander note that, “the overly 

simplistic depiction of [epistemic beliefs] as either naïve or sophisticated . . . obscures the 

often long-term and non-linear process of transformation that unfolds [in EB 

development]” (Murphy & Alexander, 2016/this volume, p. x).  

 Given that these concerns about self-reported epistemic beliefs and dichotomized 

views have been raised so many times before, by so many members of the field, why 

raise them again here? I do this for two reasons, first, researchers in the emerging field of 

epistemic cognition continue to over-rely on Likert-scale epistemic belief surveys and 
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continue to dichotomize epistemic beliefs despite these calls. It is time to stop giving 

researchers a pass on these practices. Reviewers and editors should push back more 

vigorously to nudge the field towards more nuanced conceptualizations of the construct 

of epistemic beliefs.  

 Epistemic cognition is still emerging as a field, but more creative measures and 

methods of analysis must be developed to move the field forward. Several examples of 

these can be seen in the chapters in this volume. Mason (2016/this volume) reviews 

traditional paper and pencil measures, but also approaches using interviews and vignettes. 

Barzilai and Zohar (2016/this volume) analyze students’ verbalizations for their epistemic 

content, and Kelly (2016/this volume) uses discourse analysis to examine patterns of 

epistemic thinking embedded within a social learning context.  

 A second and perhaps much more critical reason to raise the red flag again 

regarding Likert scales and dichotomous classification schemes is that these do not 

capture epistemic cognition well. A Likert scale is unlikely to measure the dynamic 

process of epistemic cognition, or document the process of thinking and reasoning about 

knowledge, or capture the richness of such cognition. Rather, researchers should look to 

fields such as self regulation (Greene, Muis, & Pieschl, 2010) and engagement (Azevedo, 

2015) for methods designed to capture processes such as the use of log traces of students 

navigating on-line learning environments, data mining, and learning analytics (Gobert, 

Baker, & Wixon, 2015; Winne & Perry, 2000).  Also researchers should look to tasks that 

require critical evaluation of evidence and models (Chinn & Buckland, 2012; Lombardi, 

Sinatra, & Nussbaum, 2013). Epistemic cognition researchers could learn from those who 

employ classroom observations to measure engagement, and thinking is needed on how 
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such observations could be used to capture epistemic cognition (Renninger & Bachrach, 

2015; Ryu & Lombardi, 2015). These methods and others designed to drill down into 

processes are more likely to prove fruitful for understanding epistemic cognition than 

Likert scales.  

 Moving towards measuring epistemic practices.  If it is time to move away 

from static, dichotomized conceptualizations and self-report measures, then what should 

the field move toward?  I suggest it is time to focus on defining and measuring epistemic 

practices, as my colleagues and I have been calling for (Chinn & Rinehart, 2016/this 

volume; Greene & Yu, 2014; Kelly, 2016/this volume; Sinatra & Chinn, 2011). This is a 

focus upon how individuals use their epistemic beliefs and conceptions of knowledge in 

reasoning, problem solving, and decision-making. As Chinn and Rinehart (2016/this 

volume) argue, “developing epistemic cognition is less a matter of developing a few 

sophisticated beliefs and more a matter of mastering a large and integrative network of 

causal epistemic processes” (p. x).  

 Chinn and Rinehart’s chapter is a primer on how and why this move toward 

measuring epistemic practices may prove more fruitful than a sole focus on beliefs.  They 

propose the AIR model of epistemic cognition and describe its three components, aims 

(and values), ideals, and reliable epistemic processes. With aims and ideals, Chinn and 

Rinehart are foregrounding the importance of goals in epistemic cognition. This is 

fundamental because it emphasizes not just the content of cognition, but also the active, 

intentional, and goal-directed nature of epistemic cognition. This model also brings in 

individuals’ values regarding knowledge, which are often ignored in the study of 

epistemic cognition, but as Chinn and Rinehart note, “understanding people’s differing 
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values is part of understanding differences in epistemic cognition” (p. x). Chen and 

Barger (2016/this volume) also relate epistemic thinking to goals through their analysis of 

the motives that drive epistemic thinking as well as the values individuals hold for 

engaging in activity, noting that individuals may engage because they value the activity, 

because of its utility, or because it is of interest to them.  

 Chinn and Rinehart (2016/this volume) also discuss ideals, or the criteria by 

which knowledge is evaluated (e.g., whether there is empirical support for a proposition). 

Barzilai and Zohar (2016/this volume) recognize the role of epistemic standards (i.e., 

ideals) as individuals reflect on epistemic aims. Again, critical evaluation is 

fundamentally an ongoing, dynamic, cognitive process, not a set of criteria that remains 

static over time for a learner.  Finally, Chinn and Rinehart (2016/this volume) emphasize 

that knowledge produced by reliable processes is more likely to be well justified than 

knowledge produced by unreliable processes. Again, the active and dynamic process of 

knowledge justification, as an epistemic practice, is emphasized throughout the 

components of the AIR model. 

 Kelly’s chapter presents a different approach to how researchers conceptualize 

and measure epistemic practice, but practices are at the core of this contribution. Kelly 

takes a sociocultural approach that examines how students acquire the epistemic practices 

of a discipline, such as science, through social engagement.  Kelly defines epistemic 

practices, somewhat differently than Chinn and Rinehart, as “the socially organized and 

interactionally accomplished ways that members of a group propose, communicate, 

assess, and legitimize knowledge claims” (p. x). This shifts the focus towards knowledge 
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as a social construction, however, like Chinn and Rinehart, it reflects the dynamic 

constructive nature of epistemic cognition.  

 Finally, the practice of knowledge justification is an epistemic practice that 

warrants much further study. The practice of justifying claims as knowledge, how to 

determine which sources of information to trust, and how to evaluate others’ knowledge 

claims, is critically important in this current era of strong push back from the public on 

scientifically grounded knowledge, as seen in the climate denial and anti-vaccination 

movements (Sinatra & Chinn, 2011; Sinatra, Kienhues, et al., 2014).  

 Contextualizing measurement of epistemic cognition.  Another productive 

direction for future research on measurement is to contextualize epistemic cognition. 

Chinn and Rinehart (2016/this volume) caution against categorizing people as 

“relativists” or “multiplists” without evaluating the context or situation. Thus, they argue, 

epistemic cognition is contextually bound. Kelly (2016/this volume) describes epistemic 

practices as “situated in time, space, social practices, and cultural norms” (p. x). Mason 

(2016/this volume) has examined epistemic cognition within specific scenarios about 

controversial topics. This call for a contextualized view of epistemic cognition goes well 

beyond prior work that has emphasized the domain-specificity of epistemic beliefs (cf. 

Muis et al., 2006). Rather, this is a call for examining epistemic practices as Kelly 

(2016/this volume) described “in situ” or “in settings where issues of knowing are at 

stake and in play” (p. x). Examining epistemic cognition situationally sheds new light on 

how individuals acquire the epistemic practices of a discipline, such as science, through 

language, argumentation, and sense making in the moment.  
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 Murphy and Alexander (2016/this volume) illustrate, through analysis of students’ 

transcripts during discussions, the thoughtful reasoning of students as they engage with 

text, and how they weigh their views against those expressed by their peers as well as the 

content of the text. Barzilai and Zohar (2016/this volume) also examine the epistemic 

content of students’ discourse for the thoughtful, reflective, metacognitive facets of 

epistemic thinking.  Importantly, they recognize and acknowledge that not all epistemic 

thinking is reflective or metacognitive, and not all metacognition is epistemic in nature, 

important distinctions to keep in mind. These approaches have promise for examining 

epistemic cognition in context, however, one challenge is replicability. It may be difficult 

for others to replicate these methods without specific information on how to enact these 

discourse coding schemes and information on their reliability and validity. 	

 Mason (2016/this volume) also describes efforts to meet the challenges of a “more 

contextualized measurement” of “epistemic beliefs in action”  (p. x). She and her 

colleagues have employed think-aloud methodology to examine which epistemic beliefs 

are brought into the service of epistemic cognition as students evaluate the 

trustworthiness of online information about controversial topics such as the health risks 

of cell phone use.  Chinn and Rinehart (2016/this volume) also recommend the use of 

scenarios to provide the context needed to interpret their perspectives. They note “instead 

of examining whether people are relativists in general, educators should investigate the 

range of situations….that elicit relativistic responses and those that do not” (p. x).  In 

these cases, the goal is to go well beyond prior debates regarding the degree of domain 

generality versus specificity, which as Murphy and Alexander (2016/this volume) note 
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have largely been settled, to examine the process of epistemic cognition in action as one 

thinks and reasons about knowledge within and across specific contexts and disciplines.  

 Expanding conceptions of epistemic cognition to include motivation, 

metacognition, and conceptual change. One of the most intriguing aspects of epistemic 

cognition is exploring how thinking about knowledge influences and is influenced by 

other constructs such as motivation and emotion (Sinatra, Broughton, & Lombardi, 2014; 

Sinatra, Kienhues, et al., 2014).  Chen and Barger’s chapter (2016/this volume) is 

devoted to the intersection of motivation and epistemic beliefs.  They note that “epistemic 

beliefs give rise to students’ motivation” (Chen & Barger, 2016/this volume, p. x) but it 

seems just as likely that motivations give rise to epistemic cognition. Perhaps, as the field 

moves forward, the research agenda will be less about interactions among these 

constructs and more about how epistemic cognition is inherently a motivational, 

metacognitive, and conceptual change process.  

  In our review of the motivated reasoning literature (Sinatra, Kienhues, et al., 

2014), we discussed how individuals might process information more critically (e.g., 

finding flaws in a research design) when that information conflicts with a desired 

conclusion, or conversely, how individuals may be more reflective and willing to weigh 

both sides of an argument when they are motivated by accuracy goals (Kunda, 1990). 

Researchers clearly need to know more about the mechanisms at play when motivations, 

epistemic beliefs, and epistemic practices intersect, as well as the directionality or 

causality of these mechanisms on outcomes. The field also needs more fine-grained 

analyses of motivational constructs at play in epistemic cognition. For example, how does 

high versus low self-efficacy or high versus low task value impact an individual’s 
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thinking and reasoning about knowledge? Chen and Barger (2016/this volume) are 

clearly working towards fleshing these interactions out in their contribution. They note 

how beliefs about knowledge drive goal orientations towards knowledge, which then 

interact with individuals’ self-efficacy, determining whether or not they are successful in 

meeting their epistemic goals (see Chen & Barger’s Figure 1). Their perspective helps 

explain why, when examined on their own, epistemic beliefs may be inconsistent 

predictors of outcomes. Chen and Barger have begun to articulate how motivation and 

epistemic cognition interact in important ways, and much remains to be done in this area.  

 There is little doubt that epistemic cognition is also interwoven with thinking 

dispositions and this has been well documented by several researchers (for an overview 

of this work see Stanovich, 2010). Thinking dispositions such as whether one is 

impulsive or reflective, or high or low in need for cognition, do matter and do relate to 

how one thinks about and with knowledge (Sinatra, Southerland, McConaughy, & 

Demastes, 2003). Individuals must be willing, either dispositionally or situationally, to do 

the heavy lifting that metacognitive, motivated epistemic reasoning requires. Higher 

levels of willingness to think deeply have been associated with a greater degree of 

acceptance of scientific explanations (Sinatra et al., 2003) and it seems likely that higher 

levels of willingness would be associated with higher levels of epistemic cognition.  

 It is also important that just as the field of conceptual change moved beyond the 

cold cognition view (Pintrich, Marx, & Boyle, 1993; Sinatra, 2005), so too must the field 

of epistemic cognition more fully explore motivations, as Chen and Barger (2016/this 

volume) have begun to do, as well as emotions. As can be seen in some of these chapters 

(Barzilai & Zohar, 2016/this volume; Chinn & Rinehart, 2016/this volume), both 
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motivation and emotions play an important role in thinking about knowledge.  Murphy 

and Alexander (2016/this volume) concur and note  “the path to transformations in 

knowledge and ways of knowing that does not pass into the terrain of human emotions 

and motivations is far less likely to reach the level of examined understanding that we 

envision as necessary for deep or enduring changes in both knowledge and beliefs” (p. x). 

This suggests that motivations and emotions influence the depth of processing and the 

degree of engagement needed for developing one’s epistemic cognition. 

 The research on academic emotions (Pekrun & Stephens, 2012) has demonstrated 

that emotions are not only a part of learning; but they are directly influential in how and 

whether learning occurs at all. This research has led to the study of epistemic emotions or 

emotions “caused by the qualities of task information and the processing of that 

information” (Muis et al., in press, p. 4). Muis et al. (in press) demonstrated that 

epistemic emotions, such as curiosity and surprise, influenced the type of learning 

strategy students used when studying conflicting texts about climate charge. Further, 

epistemic emotions mediated the relationship between epistemic beliefs and learning 

outcomes. Barzilai and Zohar (2016/this volume) discuss the impact of these epistemic 

emotions when individuals are aware they are feeling them. They note that these 

“epistemic metacognitive experiences” (Barzilai & Zohar, 2016/this volume, p. x) can 

influence epistemic judgments, both when individuals are aware of them and when they 

are not. More studies that directly examine these interactions will help elucidate the role 

of motivational and emotions in epistemic cognition and help refine the expanding 

definition of epistemic cognition.  
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 Measuring growth and change.  The final measurement challenge that is 

highlighted by these chapters is that of documenting epistemic cognition growth and 

change. Murphy and Alexander (2016/this volume) devote their chapter to the 

connections between epistemic cognition and conceptual change. This is something that I 

have also explored in discussions of what Clark Chinn and I call epistemic conceptual 

change (Sinatra & Chinn, 2011), or the process of changing one’s conceptual 

understanding of the nature of knowledge and knowing. Similarly, Murphy and 

Alexander (2016/this volume) discuss how individuals come to have “epistemic 

competence” (p. x).  They argue that the goal of change is to become more reflective. 

Key to advancing this perspective will be to identify what it is that changes as an 

individual becomes more reflective and acquires greater epistemic competence. While 

evidence of reflection can be clearly seen in the Quality Talk transcripts, less obvious is 

what changes, either conceptually or epistemically, as the result of such reflection.  

 Chinn and Rinehart might argue that what changes are individuals’ epistemic 

stances. They have begun to articulate this in both their theoretical and empirical work 

(Chinn, Rinehart, & Buckland, 2014). Specifically, they note that epistemic competence 

involves a change in individuals’ views about authoritative sources of knowledge, 

uncertainty, and realism, toward a more nuanced perspective on these aspects of 

knowledge. Barzilai and Zohar (2016/this volume) might argue that what changes is both 

individuals’ epistemic metacognitive skills and knowledge as well as how reflective and 

metacognitively aware they are. The nature of these changes in one’s conceptual 

understanding of knowledge, or epistemic conceptual changes, will need to be more fully 

explored by studying epistemic growth and development.  
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 Next, what mechanisms promote epistemic change? Murphy and Alexander 

identify a potential catalyst in epistemic doubt (see Bendixen & Rule, 2004).  Doubt can 

be a catalyst for intentional conceptual change (Sinatra & Pintrich, 2003), but not all 

change stems from doubt and not all change is intentional and reflective. However, it may 

very well be that epistemic conceptual change requires intentional reflection. Murphy and 

Alexander note that such reflection is metacognitive and strategic, as Muis has also 

demonstrated in her work on the self-regulation of epistemic change (Muis, 2007, 2008).  

 Barzilai and Zohar emphasize this reflective aspect of epistemic metacognition in 

their chapter (see also Hofer & Sinatra, 2010).  Barzilai and Zohar explain that students 

need to not only understand epistemic norms but also engage in strategies that apply these 

norms. Therefore, in order to understand how epistemic thinking develops, it is also 

necessary to examine its strategic or practical aspects, or what others call epistemic 

practices. Furthermore, they argue that “distinguishing between the cognitive and 

metacognitive levels of epistemic thinking is necessary for explaining the capacity for 

reflecting on, criticizing, and improving epistemic practices” (Barzilai & Zohar, 2016/this 

volume, p. x) (see also Chinn & Rinehart, 2016/this volume; Kelly, 2016/this volume).   

In other words, researchers must examine what changes as individuals acquire and 

develop these epistemic and meta-epistemic skills and practices.  

Meta-meta-meta Reflections 

 In the opening of this chapter, I warned that this chapter contained my reflections 

about the contributors’ reflections about individuals’ reflections, which is a nested 

problem. I argued that despite the complexity of such a meta-meta activity the endeavor 

may be worth the effort. In terms of where to start, I believe researchers in the field of 
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epistemic cognition have to meet the challenges of construct definition by refocusing on 

the “cognition” in “epistemic cognition.”  I think it is imperative that these researchers 

meet the measurement challenges of moving away from self-report and towards 

documenting epistemic practices. I also argue that these chapters illustrate that 

researchers must move towards examining how epistemic cognition is inherently 

motivational and metacognitive in nature, and that its development is a process of 

epistemic conceptual change as Sinatra and Chinn (2011) conceptualized. Finally, 

researchers must look at epistemic cognition in context and consider what changes during 

epistemic growth and development, and researchers must be diligent in their search for 

the catalysts of change.  

 If members of this field indeed come to a better conceptual understanding of 

epistemic cognition, and they overcome the measurement challenges creatively, as the 

scholars in this volume have endeavored to do, then it is likely that this field will find that 

unpacking the complexity of epistemic cognition will indeed have proven worth the 

effort. 
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