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Abstract

The life-long acquisition of knowledge is a major research topic in educational psychology.
Many approaches based on the idea of learning as information processing treat learning
primarily as the expansion of knowledge and the enrichment of existing knowledge structures
with new information. In this article, we argue for a slightly different conceptualization of
learning as an epistemic activity. Our proposal builds on the classical cognitive view of
learning as information processing, but relies on a stronger notion of knowledge, according to
which knowledge is construed as justified true belief. Understanding and evaluating arguments
is central to learning as an epistemic activity, particularly as many learning materials are
structured around arguments. Furthermore, learning as an epistemic activity requires using
source information for credibility evaluations, and the avoidance of belief biases in the
selection, comprehension, and evaluation of information during learning. We discuss examples
of learning as an epistemic activity within the framework of the Two-Step Model of Validation
(Richter & Maier, 2017, Educational Psychologist) and outline how this perspective on
learning can guide future research.

Keywords: information processing, justification, knowledge acquisition, learning,
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Learning as an Epistemic Activity

How children, adolescents, and adults acquire knowledge is a major research topic in
educational psychology. Likewise, the acquisition of knowledge is seen as a major goal of
formal education, starting in nursery and kindergarten, and continuing from primary and
secondary school through to higher education. But what do we mean with the term learning as
knowledge acquisition? Since the cognitive shift in psychology, many educational
psychologists have adopted a cognitive view of learning, according to which learning is
information processing and successful learning is good information processing (Pressley et al.,
1989). Following this perspective, educational psychologists have pursued questions such as
how information is processed and understood during learning, how information is stored in
memory and later retrieved to be applied in new situations, and how these processes can be
promoted through learning strategies and appropriately designed instruction (e.g., Ausubel,
1968; Fiorella & Mayer, 2015; Wittrock, 2010). The cognitive view is one of the three
dominant approaches to learning in psychology, alongside behaviorist and constructivist views
(Mayer, 1992), and arguably a highly fruitful one. It has guided and inspired several decades of
research in educational psychology. Successful theories have been developed within this
framework and the research guided by the information processing view has stimulated highly
useful practical applications, from learning strategy training to improve learners’ capacity to
process information (for a meta-analysis, see Donker et al., 2014), to instructional approaches
to foster deep comprehension and lasting learning in the classroom (Richter et al., 2022).

Notwithstanding the merits of information processing accounts of learning, they place
certain forms of learning in the foreground, whereas others tend to take a back seat. The focus
of the information processing account of learning is cumulative knowledge acquisition:
Learning is seen primarily as the expansion of knowledge and the enrichment of existing
knowledge structures with new information. However, the cognitive view of learning has

evolved in recent decades, and research issues that require a view of learning that goes beyond
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cumulative knowledge acquisition are increasingly being considered in educational
psychology. Examples of such research issues include the role of misconceptions in learning
(e.g., Kendeou & van den Broek, 2005), informal reasoning (e.g., Shaw, 1996; Voss et al.,
2012), mental model updating (e.g., Richter & Singer, 2018), knowledge revision and
conceptual change (e.g., Chi, 2008; Kendeou et al., 2014; Sinatra & Chinn, 2012), and the
related issues of epistemic cognition and the role of epistemological beliefs in learning (e.g.,
Hofer & Pintrich, 2004). This research is usually based on the information processing
approach, but in our view also goes beyond it and points to a slightly different
conceptualization of learning that we call learning as an epistemic activity.

Our proposal builds on the classical notion of learning as information processing, but
relies on a stronger notion of knowledge, according to which knowledge is not equated with
information but construed as justified true belief. We will argue that understanding and
evaluating arguments is central to learning as an epistemic activity, particularly as many
learning materials are structured around arguments. Furthermore, learning as an epistemic
activity requires sourcing, that is attending to the source of information and using information
about the source for credibility evaluations, and the avoidance of belief biases in the selection,
comprehension, and evaluation of information during learning. We will then describe the Two-
Step Model of Validation (Richter & Maier, 2017, 2018) as a framework to conceptualize the
major cognitive processes involved in learning as an epistemic activity. The article concludes
with a discussion of how the view of learning as an epistemic activity relates to the view of
learning as information processing and a brief outline of open research questions.

Learning as the Acquisition of Knowledge as Justified True Belief

Why it may be useful to describe learning as an epistemic activity is best illustrated by
situations that involve critical thinking, reflection, or in which learners are confronted with
false, unreliable, biased or conflicting information. Such situations are more common than one

might think, both in formal and in informal learning. As an example from a school learning
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context, take a middle school literature program that requires students to learn facts such as
author names, genres and rhetorical figures but also to reflect on how the author came to write
the novel or piece of poetry, their style, intent, or what the piece meant in relation to the
author's personal development. To give another example, learning in history not only
incorporates the study of textbooks but also of primary sources that need to be compared and
evaluated with regard to their particular standpoint and credibility in order to get an adequate
picture of historical events (Wineburg, 1991). Importantly, learning as an epistemic activity is
not confined to the humanities or social sciences. Scientific discourse in the natural sciences is
characterized by multiple and competing theories, often supported by ambiguous or mixed
evidence, necessitating critical discourse as an integral part of learning in science (Osborne,
2010). To complicate matters even further, theoretical viewpoints, methodological approaches,
and standards in science are continuously evolving. Learning about science therefore critically
relies on both the evaluation as well as the comprehension of scientific arguments (Britt et al.,
2014).

In informal learning, people wishing to know more about a certain topic, such as socio-
scientific issues debated in public (e.g., Do the benefits of nuclear power outweigh its risks?) or
medical topics (Should my child get this vaccination or not?) usually encounter conflicting and
sometimes contradicting viewpoints when they search for information on the Internet (Richter
& Maier, 2018). In this situation, successful learning incorporates the formation of a reasonable
and justified point of view regarding the controversial issue. Likewise, informal learning on the
Internet (but also the use of Internet sources in formal education) carries the risk of
encountering misinformation, which can range from imprecise or incomplete information, to
unjustified claims and biased information, to outright falsehoods (e.g., Cacciatore, 2021;
Suarez-Lledo, & Alvarez-Galvez, 2021). Here, successful learning involves learners
recognizing misinformation or unjustified claims and not incorporating this information into

their world view (e.g., Sinatra & Lombardi, 2020). A third case is learning that involves
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conceptual change, for example when misconceptions about scientific or socio-scientific issues
are corrected by refutational texts or model-based reasoning (e.g., Kendeou et al., 2014;
Vosniadou, 2013). For conceptual change to occur, learners need to abandon certain beliefs
about an issue and adopt different beliefs in their place, sometimes involving a complete
change of their mental model (Chi, 2008; Richter & Singer, 2018).

These examples illustrate what we mean by learning as an epistemic activity. This type
of learning aims at the acquisition of knowledge but in a different and stronger sense than
information processing accounts of learning. A conception of knowledge appropriate for
epistemic accounts of learning is the “tripartite” analysis (also called the standard philosophical
analysis) of knowledge, according to which knowledge is justified true belief (Ichigawa &
Steup, 2018). Thus, three criteria are necessary and together sufficient to ascribe knowledge to
a person: The statement "A person P knows that X" is true if (1) P believes that X is the case
(belief criterion), (2) X is indeed the case (truth criterion), and (3) P has relevant reasons why
X is the case (justification criterion).

The three criteria in the tripartite analysis require some elaboration. The belief criterion
is straightforward from a psychological point of view: It means that the person who knows X
also holds X to be true, or at least, believes X to be plausible. In that sense, the criterion
distinguishes knowledge from other types of cognitions, such as dreams, phantasies or other
thoughts about fictitious states of affairs. Of course, given the architecture of the cognitive
system, most knowledge stored in long-term memory is not held to be true in the sense that P is
consciously aware of their epistemic stance toward X at any given moment. But even
declarative knowledge buried deep in long-term memory can move into consciousness in
principle, given the right retrieval cues. The belief criterion implies that in that case, people
also become aware that they believe this knowledge to be true or plausible.

The concept of truth referred to in the second criterion is notoriously difficult to grasp

and its meaning is among the most difficult and contentious issues in theoretical philosophy
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(Kirkham, 1992). Philosophical explications of truth are offered by correspondence, coherence,
and pragmatist theories of truth (for an overview, see Walker, 2017). Each of these approaches
captures different aspects of our intuitive notion of truth, and each of them is compatible with
and informs psychological thinking, either explicitly or implicitly. Correspondence theories of
truth define the truth of a belief in terms of its correspondence to some state of affairs in the
world. In psychology, a correspondence notion of truth is employed or presupposed, for
example, in the psychology of perception to distinguish reliable perceptions from perceptual
illusions. It is also inherent in the popular idea that learning and comprehension includes the
construction of referential representations, such as mental models or situations models, of the
state of affairs described in the learning materials (e.g., Johnson-Laird, 1983). Coherence
theories of truth define the truth of a belief in terms of its coherence with other beliefs,
including those that are based on sensations and perceptions. In psychology, a coherence
notion of truth is employed or presupposed, among other fields, in the psychology of thinking
and the psychology of text comprehension and learning from texts (e.g., Kintsch, 1988;
Thagard, 1989; Voss et al., 2012). Finally, pragmatic theories of truth define true beliefs in
terms of whether they allow successful interaction with the world. Such a notion of truth
underlies, for example, the psychology of problem solving and constructivist approaches to
learning (e.g., problem-based learning, Hung et al., 2008). It is also highlighted in definitions
of the mental model construct that inform much research in human-computer interaction and
related fields (e.g., Norman, 1983, p. 7).

The justification of knowledge required by the third criterion can take different forms,
that is, the types of relevant reasons can vary. For example, some beliefs can count as
knowledge because they are true and the person who holds the belief can refer to first-hand
experience as justification. For example, a person may be said to know that the sun is shining if
they not only believe but also see that the sun is shining. However, far more often, the reasons

that people provide to justify their beliefs are not based on first-hand experience but on what
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they have learned from others, for example, from parents, peers, teachers, or media sources.
Wilson (1983) coined the term second-hand knowledge for this kind of knowledge. For beliefs
that qualify as second-hand knowledge, the person holding the belief may have reasons that are
themselves beliefs that they have learned from others. For example, a medical student who
believes that a specific medication is effective may justify this belief by another belief learned
from others, namely that randomized control trials have shown consistently that patients treated
with the medication became healthier compared to patients who received a placebo instead. In
many cases, however, people may only be able to point to the source of their knowledge to
justify their second-hand knowledge. Imagine, for instance, a student in lower secondary
school who has just learned and now holds the belief that Mars is the fourth planet in the solar
system (counting from the sun). The only justification the student may be able to give for this
belief is that the geography teacher presented this information in class and that it is also found
in the geography book. We will come back to the pivotal role of appeals to cognitive authority
for justifying second-hand knowledge later when discussing the role of sourcing for learning as
an epistemic activity.

The notion of knowledge as justified true belief goes beyond that of knowledge as
information. To illustrate this point by an example, consider the question whether the output of
Al-tools such as ChatGPT (https://openai.com/blog/chatgpt) could count as knowledge or not.
Such tools exploit information about the co-occurrences of linguistic units in large amounts of
written texts to generate responses to a wide range of queries, and these responses are often
astonishingly coherent and sound reasonable and expert-like. Moreover, the underlying model
can “learn” in the sense that its answers are gradually optimized based on human feedback. But
the model cannot distinguish fact from fiction, propaganda from well-founded arguments, or
bullshit (that is, persuasive speech with no regard or commitment to truth, Frankfurt, 2005)
from reliable and justified information. The model can process, rearrange and reproduce

information, it can also create new information (in a limited sense) but it does not possess an
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understanding of the world. In other words, the model does not hold knowledge in the sense of
justified true beliefs.

Most educators and most researchers in educational psychology and other learning
sciences would probably agree that gaining a proper understanding of the world should be a
primary goal of education, which implies that learning should lead to knowledge as justified
true belief, which goes beyond knowledge as information. Next, we will discuss the
comprehension and evaluation of arguments as the core processes that need to be mastered to
achieve this goal.

Learning as an Epistemic Activity is Based on the Comprehension and Evaluation of
Arguments

Learning as an epistemic activity is based on the comprehension and evaluation of
arguments. To illustrate and substantiate this point and, at the same time, clarify its broad
scope, consider typical ways in which knowledge is conveyed: For example, a teacher giving a
presentation in the classroom, a professor writing a textbook, or an expert posting an
instructional video on the Internet. The people engaging in such instructional activities do not
merely present information. They also claim, mostly implicitly, that the information they
present is true or likely to be true. Moreover, they provide reasons for assertions they believe to
be controversial, or at least imply that good reasons exist that entitle them to make their
assertions. Thus, teaching essentially involves the presentation of arguments and learning
essentially involves the understanding and evaluation of these arguments.

According to the well-known functional model by Toulmin (1958), the core structure of
the argument consists of a claim, that is a statement whose truth value or correctness is in
dispute or could be disputed, and one or several empirical or conceptual reasons (also called
ground or data) that provide support for the claim. Arguments may contain additional

components, which include a warrant that specifies the evidential relation of reasons and claim
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(often left implicit), backing evidence for the warrant, and a rebuttal that states limitations or
boundary conditions for the validity of the argument.

To give an example for the elements of the Toulmin model, we paraphrase the
argument presented in the first paragraph of this section (including the elements that are left
implicit and that the reader must infer from the previous section):

Learning as an epistemic activity is based on the comprehension and evaluation of
arguments (claim) because instructional activities typically involve the presentation of
arguments (reason). Understanding and evaluating arguments is essential for human
learning if we view learning as the acquisition of knowledge as justified true belief
(warrant). Artificial intelligence models that can process information, but cannot
understand and evaluate arguments, do not possess knowledge as justified true belief
(backing evidence for the warrant). However, people engaging in instructional
activities often do not make explicit that they are presenting arguments, and even the
reasons that these people have for making knowledge claims can be left implicit
(rebuttal).

Even for simple arguments to be well-structured, reasons must support claims through
explicit or implicit inference from an accepted prior belief. For a reader to judge whether an
argument is sound, they must form a representation of the claim-reason connection of the
argument to be able to evaluate whether the reason provides relevant support for the claim, thus
warranting the connection (Larson et al., 2009). Thus, for learning as an epistemic activity to
be successful, learners need to form an adequate representation of the claim-reason relationship
and they need be able to evaluate the validity of the argument.

Challenges in Identifying and Representing Arguments
Forming an adequate representation of an argument requires learners to identify its
components. Identifying the claim is the key to argument comprehension as arguments are

represented hierarchically, with the claim holding the top position in the representation (Britt &
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Larson, 2003). However, whereas scientific communication is, at least in part, organized in a
way that makes it easy for readers to identify argument components and form adequate
representations, in many materials that learners encounter, argument structures are implicit or
even obscured.

Scientific articles in the empirical sciences, for example, usually follow a schematic
argument structure that contains all components of fully-fledged arguments (Suppe, 1998; von
der Miihlen et al., 2019). The theoretical introduction of a scientific article presents the main
claim that is scientifically disputed and provides reasons why it is relevant and worthwhile to
investigate. Moreover, results are presented that function as data or reasons to support the
theoretical claim. Finally, a detailed description of data collection and analysis methods serves
as the warrant, and a discussion section provides further links between the data and main
claim, and covers limitations and potential alternative explanations (i.e., rebuttals and
counterarguments). Thus, scientific articles are centered around the claim, the components of
the argument are often explicitly labelled, presented in a canonical order, and authors of
scientific articles explain how and in what respects their results support the claim. This
schematic structure of scientific articles can be taught to students and forms an important part
of disciplinary literacy, supporting learning as an epistemic activity in the discipline. Note that
we view the structure of experimental articles in the empirical sciences merely as an example
of a well-structured argument rather than an ideal for all kinds of scientific discourse. In other
disciplines such as history or literary science, other forms of arguments and corresponding
conventional rhetorical structures exist that may facilitate learning as an epistemic activity in
these disciplines. Please also note that our description of the “argumentative macrostructure” of
experimental articles in the empirical sciences is highly simplified and neglects their
“argumentative microstructure”. Empirical articles contain more fine-grained arguments on
different levels, for example, in the introduction, when new theoretical claims are justified by

other, more established theoretical claims or with references to the results of previous studies.
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Many texts that learners encounter during formal and informal learning do not make it
easy for learners to identify arguments and “parse” their structure. For example, arguments
may also lack linguistic markers that help learners to identify their components and infer their
relationships, especially claim, reason(s), and their relationship (e.g., connectives such as
“therefore” or “because”, epistemic verbs such as “support” or “contradict”, modal verbs such
as “should” or “could”, or qualifiers such as “perhaps” or “likely”’) (Britt & Larson, 2003).
Moreover, as mentioned above, arguments are prevalent not only in argumentative texts, where
one might expect them, but in many types of texts and learning materials, including expository
texts. Arguments in expository texts and their components are often difficult to spot as they
tend to present knowledge as factual knowledge, which obscures that it is rooted in scientific
discourse. Consider the following example from an expository text on North-American history:

“France sent Samuel de Champlain to Canada in 1603 to setup a trading post. With the
help of Indians, he explored much of the St. Lawrence Valley and the area around the
Great Lakes. In 1608, he started the trading settlement of Quebec. Soon, other traders
and missionaries explored Canada. Small farming villages developed in the next fifty
years. New France was now growing in the New World.” (Schreiber et al., 1986, p.
403, cited after Slater & Graves, 1989)

Although this short text segment seems like a purely descriptive text, it presents an
(inductive) argument, where the historical events described in the first sentences are provided
as reasons to support the claim formulated in the final sentence that New France was now
growing in the New World. To form an adequate representation of the argument, readers need
to identify the claim in the final sentence and the historical facts as reasons. Such reason-first
arguments are more difficult to process than typical claim-first arguments (Britt & Larson,
2003). Moreover, no linguistic markers are provided that signal the potential controversial
status of the claim and the claim-reason relationship, and finally, the expository text structure

and the corresponding rhetoric make it less likely that readers actively and strategically look
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for arguments and their components. These difficulties are typical for many learning materials
and may hamper the comprehension of arguments and, hence, learning as an epistemic activity
in many contexts.

In line with this reasoning, studies have shown that high school students are able to
construct accurate representations of arguments if the argument structure is made explicit in the
text (by introductory and summarizing paragraphs and by providing appropriate linguistic
signals, e.g., Chambliss, 1995; Chambliss & Murphy, 2002). However, studies using more
authentic informal arguments have revealed that even university students have difficulties
identifying the key components of arguments (e.g., Larson et al., 2004; von der Miihlen et al.,
2016a) and their relations (e.g., Britt & Kurby, 2005; Larson, Britt, & Kurby, 2009). Informal
arguments with untypical or incomplete argument structure, which also lack linguistic signals
of argument comprehension, are typical for many learning materials, which presents a severe
obstacle to learning as an epistemic activity.

Challenges in Argument Evaluation

Constructing an adequate representation of an argument, especially the identification
and comprehension of the claim, the reason(s) and their relation, is also a precondition for its
proper evaluation. Learners must form a representation of the claim-reason connection of the
argument to be able to evaluate whether the reason provides relevant support for the claim, thus
warranting the connection (Larson et al., 2009). According to Blair and Johnson (1987),
arguments can be evaluated along three criteria: acceptability (i.e., truthfulness), relevance
(whether the reason warrants the claim), and sufficiency (whether the reason provides enough
evidence for the claim).

A similar approach to understanding and evaluating arguments is offered by Shaw
(1996), who defines arguments as consisting of conclusions (i.e., claims) and premises for
accepting the conclusion (i.e., reasons and warrants), based on either fact or opinion (Halpern,

1989). Shaw (1996) goes on to define three distinctive features in everyday informal reasoning.
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First, the elements of informal arguments (i.e., conclusions and premises) are not necessarily
clearly demarcated, and reasons may even be entirely missing. Second, informal arguments are
likely to be inductive, meaning that they are considered valid if the reasons are true and cogent
if the argument is both strong and its premises are true. Third, informal arguments are likely to
be applied to topics on which different viewpoints exist. The quality of an informal argument
can therefore be evaluated by the truth of the reasons, the coherence of the link between
conclusions and premises, and the extent to which an argument addresses both sides of an
issue. Based on these evaluative dimensions, which correspond to the three criteria formulated
by Blair and Johnson (1987), Shaw (1996) distinguishes three kinds of objections reasoners
can have to arguments. First, they may question the conclusion or premise of the argument,
referred to assertion-based objections (truthfulness). Second, they may question the coherence
of the link between the conclusion and its premise, referred to as argument-based objections
(coherence). Last, reasoners may favour alternative conclusions, referred to as alternative-
based objections. Of these, Shaw describes the assertion-based objections as the least
important, as truthful premises do not guarantee truthful conclusions. However, her
experiments show that people are much better and faster at formulating assertion-based
objections, compared to argument-based and alternative-based objections that address the
soundness of the link between the conclusion and the premise, which is central for the quality
of arguments. Similarly, von der Miihlen et al. (2016a) have shown that psychology
undergraduates are not only less able than scientists to detect argumentation flaws in texts but
that they also base their evaluation mainly on an intuitive feeling of implausibility, rather than
on an analysis of the link between claims and reasons (Figure 1).
--- Figure 1 about here ---

One explanation for this asymmetry is provided by mental model theory (Johnson-

Laird, 1994). The mental model approach to reasoning assumes that the reasoner uses their

general knowledge to imagine a setting in which both the conclusion and premise are true. A
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second evaluation is the imagining of a situation in which the premise is true, but the
conclusion is not. The quality of an argument can thus be evaluated based on the construction
of the initial mental model of the argument and by the construction of alternative mental
models. Assertion-based objections to arguments are the least effortful, as they require only a
check of the initial mental model, while the other types of objections require the evaluation of
the link between conclusion and premise or the generation of alternative explanations, which
can only be accomplished by engaging in the effortful activity of constructing alternative
mental models (Shaw, 1996). To put it in more general terms: The amount of information that
needs to be processed in working memory and hence, the cognitive effort that reasoners need to
invest, is much greater in argument-based and alternative-based objections compared to
assertion-based objections. In line with this reasoning, Miinchow et al. (2019) found that
university students needed more time reading flawed arguments in expository texts when they
were also able to identify the arguments as implausible. In contrast, when they overlooked the
argumentation flaws, they read the sentences faster. For plausible sentences that did not contain
argumentation flaws, the pattern was reversed (Figure 2). Moreover, Miinchow et al. found that
students’ ability to detect argumentation flaws was associated with the ability to identify
argument components, which was measured with an independent test (Miinchow et al., 2020).
The latter finding supports the idea that the ability to construct proper representations of
arguments is an important precondition of their evaluation (Larson et al., 2009).
--- Figure 2 about here ---
Training Argument Comprehension and Evaluation to Support Learning as an Epistemic
Activity
The studies and theoretical approaches discussed in the previous sections suggest that
the evaluation of arguments is based on rational and reflective processes that require not only
cognitive resources but also evaluative strategies that focus on the internal consistency of

arguments, that is, whether and to what extent the reason(s) support(s) the claim. Moreover, the



LEARNING AS AN EPISTEMIC ACTIVITY 16

evaluation and the comprehension of arguments are closely related processes. An obvious
follow-up question is whether these abilities and consequentially learning as an epistemic
activity can be improved through training, similar to how learning as the accumulation of
knowledge can be improved through training classical learning strategies (e.g., Donker et al.,
2014).

One answer to this question is that argument comprehension and evaluation in
particular disciplines are likely to be taught as part of disciplinary literacy (Goldman et al.,
2016), and in higher education (von der Miihlen et al., 2016a). However, there is also emerging
evidence from studies with university students that targeted, often computer-based training
interventions can improve these abilities. For example, argument comprehension can be
fostered by conveying knowledge about the structural components of arguments and their
functions within an argument, including knowledge about relevant linguistic markers,
accompanied by exercises (with feedback), allowing students to practice the application of the
knowledge (Dwyer, Hogan, & Stewart, 2011; von der Miihlen et al., 2019; Miinchow et al.,
2023). According to von der Miihlen et al. (2019), the positive impact of such an argument
structure training may be greater in high-achieving students, which underscores the point that
the comprehension of arguments is cognitively demanding. Likewise, argument evaluation
ability in high-school and university students can be trained effectively with explicit and
targeted training interventions (Larson et al., 2009; Miinchow et al., 2023). What is lacking at
this point, though, is empirical evidence that explicit and targeted training of argument
evaluation has a long-term impact and benefits learning beyond the trained abilities.

Learning as an Epistemic Activity Requires Sourcing

Comprehending and evaluating the quality of arguments often requires deep knowledge
about the content area. For example, to comprehend and evaluate arguments concerning
controversial issues surrounding the Covid-19 pandemic (e.g., Should children be vaccinated

against Covid-19?), it is important to know about the biological and medical basis of both the
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disease and the effect of the vaccines and understand the related research, including
methodological and technical details. The example illustrates that in today’s knowledge society
with its strongly pronounced division of epistemic labor and the ensuing high degree of
specialization, only experts in a certain field can be expected to possess the relevant knowledge
for a proper evaluation of arguments. In contrast, for lay people, including children and
adolescents, the most rational strategy may be to rely on credible, i.e. trustworthy and
knowledgeable sources (Scharrer et al., 2017). In fact, if most of the knowledge that we can
possibly have is second-hand knowledge sensu Wilson (1983), it is obvious that we must pay
special attention to the source of information. For the same reasons, it is also permissible and
rational in many contexts to justify knowledge claims with reference to cognitive authorities,
that is expert opinions. Such arguments to cognitive authority frequently appear, for example,
in textbooks (but also in other types of scientific discourse) when claims about scientific facts
or theoretical assumptions are supported by references to scientific studies. The ability to
identify whether the source of specific information is credible is therefore another important
prerequisite for learning as an epistemic activity.

The process of attending to and evaluating attributes associated with information
sources, such as author, date and venue of publication, and genre, is referred to as “sourcing”
(Wineburg, 1991). Several of these attributes may be regarded as cues that can inform readers
about the credibility of the source. For example, readers evaluating arguments for or against
Covid-19 vaccinations for children might consider the author of the argument (e.g., scientific
organization, political group, or company), and make inferences concerning the expertise and
intention of the source (e.g., intention to inform, persuade, or market a product), where the
information was published (e.g., outlet known for fact-checking/quality control), and formal
features of the information (e.g., scientific article or political propaganda). Perfetti et al. (1999)
were the first to point out that in order to achieve a complete understanding of multiple

documents on a specific topic (for example, primary and secondary sources in history), such



LEARNING AS AN EPISTEMIC ACTIVITY 18

source features need to be represented along with the documents and their argumentative
positions and relationships, and presented the intertext model as a descriptive representational
framework for this information. Other approaches have tried to summarize source features
relevant for credibility evaluations into overarching dimensions such as expertise and
trustworthiness (Lombardi et al., 2014; Self, 2009).

Sourcing has been examined in numerous studies in the context of learning from
multiple documents (e.g., Anmarkrud et al., 2014; Bréten et al., 2009; Goldman et al., 2012;
Steffens, et al. 2014; Stremsg et al., 2010; von der Miihlen et al., 2016b; Wiley et al., 2009).
One general conclusion this research makes is that sourcing is associated with more adequate
credibility judgments and a better comprehension of multiple documents that convey
conflicting information or arguments. A second general conclusion is that in many contexts,
learners do not engage in sourcing as much as they should. Embedded sources, for example,
tend to be not remembered at all (Bréten et al., 2016), despite their relevance for the validity of
arguments to cognitive authority. During internet searches high-school students focus on few
and unreliable cues to judge source credibility, such as domain endings (Breakstone et al.,
2021) or the order in which search results are listed by search engines (Pan et al., 2007).
Regarding development of sourcing skills, studies have shown that fourth-graders can already
evaluate informants’ expertise and intentions in simple and explicit tasks but not in more
complex and implicit tasks (Paul et al., 2018), which are typical for informal learning contexts.
Beyond primary school, the source evaluation skills improve between the age of 10 and 19, but
older learners still often fail to apply these skills when they are not explicitly prompted to do so
(Potocki et al., 2020). A third general conclusion is that huge individual differences in sourcing
exist although the correlates and potential conditions of these differences are far from clear (see
Anmarkrud et al., 2020, for a review). Again, similar to argument comprehension and
evaluation skills, one likely factor is disciplinary expertise. For example, von der Miihlen et al.

(2016b) compared psychology undergraduates and psychological scientists with regard to their
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ability to judge the credibility associated with different publications under time pressure (1
minute per publication). The publications could be assigned to different publication types, for
which a clear normative rank order of credibility exists (e.g., popular scientific article, book
chapter, peer-reviewed article). The credibility judgments of the scientists matched the
normative rank order better than those of the undergraduates. Moreover, think-aloud protocols
revealed that the scientists used sourcing strategies far more often than undergraduates did, and
the differences in the use of sourcing strategies fully mediated the group differences in the
normative adequacy of credibility judgments.
Training Sourcing to Support Learning as an Epistemic Activity

Evidence exists that sourcing skills, including credibility evaluations based on source
features, can be trained in targeted interventions (for a pioneering study, see Britt & Aglinskas,
2002). For example, in their review of available studies, Brante and Stremse (2018) identified
seven training studies conducted in elementary and lower secondary school (Grades 4-9).
These studies differ widely in the sourcing skills trained, the materials, the instructional
approach and the duration of the training, and the dependent variables used for evaluating
training success. Nevertheless, the studies reviewed by Brante and Stremse suggest that it is
possible to train sourcing skills effectively, although the effect sizes indicate large
heterogeneity, as may be expected given the different training approaches. A principled and
theory-based training approach that is rooted in theories of multiple document comprehension
was followed by Perez et al. (2018). Their intervention was targeted at ninth graders and
focused on the source characteristics of author position (competence), author motivation
(intention), and media quality. In an experimental intervention classroom study, the training
approach decreased students’ use of less credible (unreliable) information sources in
knowledge application tasks.

Wineburg et al. (2022) proposed and tested a fundamentally different training approach

that trained high-school students’ skills in lateral reading on the internet. The heuristic of
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lateral reading is based on the assumption that the best way to evaluate the credibility of
sources (web sites) is to compare the information found on in one source with those provided
by other sources (web sites), rather than to focus on specific sources and their attributes, which
can be fake or otherwise misleading. Lateral reading is what professional fact-checkers
typically do to evaluate the credibility of information on the internet (Wineburg & McGrew,
2019). Wineburg et al. (2022) conducted a field experiment in high-school classrooms and
demonstrated that a six-lesson intervention of lateral reading was indeed successful in
improving students’ ability to judge the credibility of websites.

However, while the existing approaches to training sourcing skills are promising, again
none of the extant studies provides information on long-term training effects and transfer to
learning as an epistemic activity.

Learning as an Epistemic Activity Requires the Avoidance of Belief-Biases

The broad reliance of people on assertion-based objections to arguments, compared to
argument-based and alternative-based objections, discussed in the previous sections points to a
general mechanism: People more readily accept information that aligns with their prior beliefs
and tend to reject information that is at odds with their beliefs. This mechanism called
affirmation bias occurs at different levels of processing and, consequently, has different
manifestations (Nickerson, 1998). One manifestation is the myside bias, which means that
“people evaluate evidence, generate evidence, and test hypotheses in a manner biased toward
their own prior beliefs, opinions, and attitudes” (Stanovich et al., 2013, p. 259). The ability to
tune out one's own beliefs and evaluate the soundness of arguments independently of one's own
beliefs counts as a core aspect of epistemic rationality (Stanovich & West, 1997). Stanovich
and West (1997) used the Argument Evaluation Test to assess the effect of students’ prior
beliefs on their evaluation of argument quality. Using this test, they found that myside bias in
argument evaluation was negatively correlated with actively open-minded thinking and partly

independent of cognitive ability.
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However, a confirmation bias can also occur in the comprehension of information,
which is called the fext-belief consistency effect (Maier & Richter, 2013a). In typical
experiments investigating this effect, learners read multiple texts that take different viewpoints
on a controversial issue and their comprehension for each text is assessed. In this situation, the
text-belief consistency effect is reflected in better comprehension of texts whose stance is in
line with learners’ prior beliefs, compared to texts that are at odds with their beliefs (see Figure
3 for an example).

--- Figure 3 about here ---

The text-belief consistency effect has been demonstrated for a wide range of different
issues, from socio-scientific and medical issues (Maier & Richter, 2013a) to philosophical
issues to texts that take sides with one of two rival soccer teams (Karimi & Richter, 2023), with
different types of comprehension measures including verification tasks (e.g., Maier & Richter,
2013a), essay tasks (e.g., Maier, Richter, & Britt, 2018) and recall tasks (e.g., Wiley, 2005).
Moreover, text-belief consistency effects occurred also when belief-consistent and belief-
inconsistent information was varied within texts (Maier & Richter, 2013b) and, importantly,
when prior beliefs were manipulated experimentally through videos viewed before reading the
texts (Abendroth & Richter, 2021a). Most studies addressing this form of belief bias have been
conducted with university students, but two studies have also demonstrated text-belief
consistency effects in adolescent learners (Abendroth & Richter, 2020; Karimi & Richter,
2023). In sum, text-belief consistency effects seem to be a general phenomenon that
characterizes learning about controversial issues (for an overview, see Richter & Maier, 2017).

Finally, in self-regulated learning where learners are free to choose information sources
and neglect others, confirmation biases can already occur at the selection stage of information,
which prevents people from being exposed to information and arguments that might challenge
their beliefs (selective exposure, Festinger, 1957). Such selective exposure effects may occur,

for example, during informal learning on the Internet, contributing to the formation of
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“information bubbles” and the persistence of misconceptions (for meta-analytic results, see
Hart et al., 2009).

Confirmation biases present a severe obstacle to learning as an epistemic activity, as
they prevent learners from forming an adequate view of the world. However, they can be
overcome by critical thinking, advanced epistemological beliefs, and specific metacognitive
strategies. For example, Karimi and Richter (2023) found evidence that critical thinking
dispositions moderate the text-belief consistency effect in adolescent learners, with learners
with high critical thinking scores achieving balanced comprehension. In a study by Barzilai and
Eshet-Alkalai (2015), participants were better able to understand the viewpoint of multiple
sources on socio-scientific controversies when they possessed “evaluatist” epistemological
beliefs, especially when the documents were conflicting. Similarly, Karimi and Richter (2021)
found the text-belief consistency effect in reading about a controversial scientific issue to be
moderated by epistemological beliefs. The text-belief consistency effect was weaker the more
participants endorsed the belief that knowledge is uncertain and the more participants endorsed
the belief that knowledge requires justification. Thus, learners possessing epistemological
beliefs that adequately reflect the discursive nature of science seem to be less prone to text-
belief consistency effects. Finally, Abendroth and Richter (2021b) taught university students
three metacognitive strategies to counter the text-belief consistency effect: (1) being aware of
the influence of prior beliefs, (2) monitoring for intertextual relationships and inconsistencies,
and (3) using prior knowledge for argument evaluation (see also Maier & Richter, 2014).
Additionally, two metacognitive strategies were taught that should be particularly useful in a
multiple-text reading situation (e.g., Braten et al., 2020): (4) monitoring for intratextual
inconsistencies and (5) memorizing facts. The successful application of these strategies was
demonstrated in instructional videos (with cognitive modelling) and learners were given the
opportunity to practice the strategies. This metacognitive training eliminated the text-belief

consistency effect and enabled learners to achieve a balanced mental model of controversial
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topics, whereas a classical learning strategy training (PQ4R training, Thomas & Robinson,
1972), which was used as an active control condition, did not. This finding underscores that
learning strategies that have proven to be highly effective for fostering learning as information
processing, as it is the case with the strategies trained in the PQ4R training, differ from those
that are required or useful for learning as an epistemic activity.

Besides metacognitive training, prompting learners to take a specific perspective during
reading can reduce confirmation biases and, therefore, benefit learning as an epistemic activity.
For example, McCrudden et al. (2017) found that asking undergraduates to take the perspective
of a climate scientist reduced belief bias in the evaluation of arguments about climate change,
at least for weak arguments. Abendroth and Richter (2023) prompted university students to
adopt a belief-consistent or belief inconsistent perspective during reading multiple texts about
two socio-scientific controversies, observed their eye-movements during reading, and assessed
their comprehension after reading each text. Adopting a belief-inconsistent reading perspective
removed the text-belief consistency effect, leading to a balanced comprehension of the
controversy. The belief-inconsistent perspective increased first-pass reading times for belief-
inconsistent claims but reduced look-backs to belief consistent information, indicating that the
perspective manipulation guided learner’s information processing during reading.

Cognitive Components of Learning as an Epistemic Activity

We view the cognitive processes involved in learning as an epistemic activity through
the lens of the Two-Step Model of Validation proposed by Richter and Maier (2017, 2018)
(Figure 4). The Two-Step Model was originally proposed as an explanation for text-belief
consistency effects (and the effects of conditions moderating these effects) in the
comprehension of multiple texts with conflicting information. However, it may also be viewed
as a framework to describe the cognitive processes and factors relevant for learning as an
epistemic activity. The model resembles dual-stage models of information processing, which

are popular, for example, in research on thinking and reasoning (e.g., Evans, 2003), as it
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distinguishes passive and routine processes on the one hand, from controlled and reflective
processes on the other hand. But it also differs from most dual-process models by assuming
two steps of processing (rather than assuming two alternative processing modes). Moreover,
the Two-Step Model is specifically tailored to text-based learning and learning as an epistemic
activity.
--- Figure 4 about here. ---

Step 1: Activation, Integration, and Validation of Information

Step 1 in the Two-Step-Model posit that learning rests on three routine and passive
comprehension processes, the activation of prior knowledge and previously encountered
information (for example, information read earlier in the text), the integration of information
with prior knowledge and the validation of this information based on prior knowledge and
beliefs (see also the Resonance-Integration-Validation Model of comprehension, O’Brien &
Cook, 2016). Whereas activation and integration of information are also core processes in
information processing accounts of learning that highlight the role of passive and routine
processes (e.g., the Construction Integration Model, Kintsch, 1994), we will elaborate a little
bit on the validation process, which is a new aspect that introduces an epistemic component.
Validation is conceived of as a mechanism that checks the consistency of text information with
the contents of the current situation model and accessible background knowledge (Richter,
2015; Singer, 2013). The existence of a routine validation process is supported by a large body
of evidence from reading time, reaction time, and eye-tracking experiments as well as studies
with event-related potentials (for a review and discussion, see Isberner & Richter, 2014a). For
example, in experiments based on the epistemic Stroop paradigm, participants read sentences
or short texts rapidly presented word-by-word (Richter et al., 2009). The words successively
form statements that can be true (e.g., Jeans have seams) or false (e.g., Soft soap is edible). At
the final word of a subset of the statements, participants are prompted to provide a binary

response to an unrelated task, for example, respond with one key to the word “TRUE” and with
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another key to the word “FALSE” appearing on the screen (Isberner & Richter, 2014b). When
the experimental sentence is false (Soft soap is edible), but participants need to respond to the
word “TRUE”, their responses are slowed down. This epistemic Stroop effect is very robust
across different tasks (e.g., spelling judgments, judgments of color changes, or responses to
probe words) and linguistic stimuli (e.g., true vs. false sentences, texts describing plausible vs.
implausible situations, sentences presented auditorily with matching vs. non-matching pictures,
Piest et al., 2018). It has also been shown with belief-consistent vs. belief-inconsistent opinion

statements (e.g., The internet has made people more isolated/sociable, Gilead et al., 2018). In

sum, the epistemic Stroop effect occurs in the absence of any specific task that requires or
invites the evaluation of information and is obtained across a broad range of tasks and
materials. This clear pattern of results strongly suggests that information is involuntarily and
routinely validated against prior knowledge and beliefs, and that validation is part of regular
comprehension processes.

The routine and passive processes of knowledge activation, integration, and validation
described in Step 1 of the Two-Step Model of Validation are inevitably involved in
comprehension and learning. Of these processes, especially the validation process can support
but also hamper learning as an epistemic process, depending on whether it is based on adequate
knowledge and beliefs or on misconceptions and unjustified beliefs. If based on adequate
knowledge and beliefs, validation allows for the detection and involuntary rejection of false or
implausible information during learning, creating a basic form of epistemic vigilance (Sperber
et al., 2019). If based on misconceptions and unjustified beliefs, it can cause learners to stick to
their misconceptions and to hastily dismiss good arguments if they run counter to their prior
beliefs. Put differently, it can lead to belief biases such as the text-belief consistency effect
(Richter & Maier, 2017). Voss et al. (1993) have shown that people holding accessible prior
beliefs are as fast to evaluate the claim of an argument as they are to comprehend it. The Two-

Step Model posits that if learners possess strong beliefs about a controversial issue, these
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beliefs will be used to validate text information, which generates implicit plausibility
judgments based on the consistency of new information with readers’ prior beliefs. These
implicit plausibility judgments serve as a kind of “quick-and-dirty” heuristic that guide
learner’s allocation of cognitive resources, leading to a deeper processing of belief-consistent
information. In other words, learners tend not to engage further with information that is
inconsistent with their beliefs but focus on information that is consistent with their beliefs. This
information is better understood and integrated with existing prior knowledge through
inferences and other comprehension-enhancing processes. This mechanism may lead to a text-
belief consistency effect in the comprehension of information (Maier & Richter, 2013a) and is
also likely to contribute to belief-biases in information evaluation and selection during
learning.
Step 2: Epistemic elaboration

People are cognitive misers (Fiske & Taylor, 1991), which implies that during learning,
they usually invest just enough cognitive effort necessary to achieve representations that are
“good enough” to serve their current goals. In line with this common-place assumption, the
Two-Step Model of Validation entails the assumption that the shallower processing of
information that characterizes Step 1 of the model is the default way to process information
during learning. For learning as an epistemic activity, this means that it is limited primarily to
routine validation processes. Nevertheless, if learners are motivated and able to do so, they
may invest cognitive resources to engage in more strategic forms of epistemic processing
during learning, which we call epistemic elaboration. Epistemic elaboration includes deeper
processing of belief-inconsistent information, the search for and consideration of additional
information in long-term memory or in external sources, including counterarguments and
counterevidence, the construction of alternative mental models, and the systematic use of
sourcing and corroboration to assess the credibility of information. In short: all the cognitive

and metacognitive strategies discussed previously, which are instrumental for improving
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argument comprehension, argumentation evaluation, and for avoiding or reducing belief biases
(Richter & Schmid, 2010).

What are the conditions that determine whether learners engage in epistemic
elaboration of information? A first and necessary condition is that learners have the cognitive
resources available needed for epistemic elaboration. Thus, the whole range of individual and
situational factors that influence the availability of general cognitive resources, such as
individual working memory capacity, time pressure, or extraneous cognitive load, represent
boundary conditions that affect whether and to what extent learners can engage in epistemic
elaboration. They also need to possess the relevant prior knowledge, such as domain or topic
knowledge that is needed for argument evaluation and genre knowledge that is needed for the
evaluation of source credibility.

Second and more specifically, learners need to know the cognitive and metacognitive
strategies relevant for successful learning as an epistemic activity that we have discussed
above, such as actively checking the quality of arguments or monitoring for textual and
intertextual consistency, and they need to be able to apply these strategies effectively.
According to Two-Step Model, the declarative metacognitive component underlying these
strategies and their application are learners’ epistemological beliefs (see Richter, 2010).
Ideally, learners hold a mature epistemological position (such as commitment within
relativism, Perry, 1970, or reflective judgment, King & Kitchener, 1994), which includes the
fundamental insights that scientific knowledge may change and different views may exist, but
that knowledge claims can (and should) nevertheless be evaluated objectively and are not a
matter of subjective opinions. Learners who do not subscribe to these views will not approach
learning contents as arguments that may be questioned and evaluated on rational grounds. They
simply will not see the point of using epistemic strategies. In line with this assumption, Richter
and Schmid (2010, Study 2) found that endorsement of the epistemological belief that

knowledge is uncertain and changing is positively associated with the use of epistemic
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strategies such as actively checking the quality of arguments (for similar associations of
epistemological beliefs with an objective measure of argument evaluation, see Miinchow et al.,
2019). Moreover, the studies by Barzilai and Eshet-Alkalai (2015) and Karimi and Richter
(2021) discussed above substantiate the idea that a mature epistemological position helps
learners to avoid belief biases when learning about controversial topics.

A third group of conditions is motivational in nature. Most importantly, the learners’
goals during learning will affect how they approach the learning contents in Step 2. Learners
will only engage in epistemic elaboration if they follow an epistemic learning goal, that is, a
learning goal that involves the acquisition of knowledge as true justified belief. For example, a
scientist who intends to get an overview of a research field or a person with a medical
condition searching for an effective treatment, or a learner who gathers information to
scrutinize the position of an intellectual or social opponent, or a learner who simply wants to
satisty their epistemic curiosity (Richter & Schmid, 2010, Study 2) will usually follow an
epistemic learning goal in their learning activities. An epistemic reading goal benefits learning
as an epistemic activity. For instance, in an experiment by Maier and Richter (2013b), the
comprehension of belief-inconsistent information was strengthened in students who were
instructed to follow an epistemic reading goal during learning about a controversial issue in
educational science (the interpretation of results from the PISA study). In contrast, students
trying to remember information from an expository text so that they can reproduce this
information in the next exam follow a receptive reading goal. Such receptive reading goals
may trigger classical learning strategies (such as generative or organizational strategies) that
foster learning as information processing, but they will not trigger strategies that directly
benefit learning as an epistemic activity.

Scope and Limits of Learning as an Epistemic Activity
Obviously, not all forms of learning can be characterized as an epistemic activity. For

example, inductive or statistical learning is based on extracting patterns from complex stimuli
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for the acquisition of concepts (e.g., Brunmair & Richter, 2019). Similarly, associative learning
exploits co-occurrences of features to detect regularities in a series of stimuli or events
(Shanks, 1995). A third example is the acquisition and routinisation of cognitive skills through
practice (VanLehn, 1996). A fourth example is the acquisition of factual knowledge, which is
considered indisputable, such as Newton’s laws in physics or the five types of declensions in
the Latin language. These forms of learning are essential, among other things, for the
acquisition of foundational skills in reading, writing and mathematics and for forming a broad
knowledge base during the school years. They may be classified as forms of cumulative
knowledge acquisition insofar as they usually do not involve the evaluation of arguments and
the credibility of sources is usually taken at face value (such as a textbook or teacher).

That said, we would argue that even the forms of learning just described are
intrinsically related to learning as an epistemic activity, for two reasons. First, at least if they
are explicitly learned, cognitive skills and factual knowledge also fulfill the criteria of the
tripartite analysis if they count as knowledge. Learners must believe that what they know is
true, and this applies also to basic spelling rules, Newton’s laws, and the way nouns are
declined in Latin. They must further be able to give some form of justification for their
knowledge, which may range from simple appeals to cognitive authority (“I believe this to be
true because my teacher told me”), to more elaborate and substantial justifications based on
other knowledge. Second, knowledge that is considered as indisputable at a certain point in
time and in a certain sociocultural context can be questioned at a later point and become the
subject of scientific or social debate. An illustrative example are spelling rules that children
acquire as knowledge seemingly set in stone at school but that can nevertheless be subject to
changes. As recent spelling reforms in France and Germany showed, such changes are often
accompanied by heated debates, with arguments put forward pro and contra the reform (Ball,
1999).

Situations like the one just described make it clear that the acquisition of knowledge is
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never just about the accumulation of information, and that epistemic criteria such as truth or
justification always play a role, at least indirectly. Viewed from this perspective, learning as an
epistemic activity is a general notion that applies to most of the learning that takes place at
school and in higher education, although “shortcuts” are possible in areas where knowledge is
considered secure and unquestioned.
Conclusion and Open Questions for Research

We have argued that in many learning situations, learning can only be understood and
investigated properly if it is construed as an epistemic activity. Classical information
processing accounts of learning operate under the tacit assumption that the Gricean maxim of
quality holds (Grice, 1975, p. 46), in other words, that the authors of learning materials always
attempt to provide true information that is supported by the available evidence. But in a “post-
truth” era and considering that knowledge is evolving, what constitutes knowledge can change,
and different theoretical viewpoints exist simultaneously in many areas of scientific research, it
seems evident that knowledge acquisition must incorporate checks of the plausibility and
credibility of information to be successful. According to the Two-Step Model of Validation
(Maier & Richter, 2017), meaningful learning always incorporates a basic form of plausibility
check, as comprehension and validation of information are two sides of the same coin (Richter,
2015). In that sense, the model claims that it is difficult to adopt a completely neutral stance
toward learning materials because information encountered during learning is always validated
against available and accessible knowledge and beliefs, which serves important functions for
comprehension but may also lead to belief-biases during learning. Thus, evaluative processes
are already an integral part of comprehension during learning.

As discussed in the present article, a central aspect of the concept of learning as an
epistemic activity is that knowledge is not equated with information but construed as justified
true belief. In the course of the article, we showed that learning as an epistemic activity can, in

many cases, be understood as the comprehension and evaluation of arguments embedded, often
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implicitly, in formal and informal learning materials. We presented theoretical arguments and
empirical evidence that cognitive capacities and motivation to identify components of informal
arguments, evaluate their plausibility, employ sourcing skills, and avoiding belief biases
contribute to successful learning, culminating in the construction of 1) knowledge that a learner
believes to be true, 2) knowledge that is true according to objective criteria (e.g.,
correspondence, coherence, and pragmatism; Walker, 2017), and 3) knowledge the learner has
relevant reason(s) to believe is true. We see, amongst others, at least three areas of research and
practice that could profit from this conceptualization of learning and knowledge acquisition.

First, one implication of these considerations for educational psychologists is that
epistemic strategies that support learners to evaluate knowledge claims and the quality of
arguments are as important as classical learning strategies that support comprehension and
memory. Critical thinking, argumentation, or sourcing strategies are often treated as specific
competencies that are relevant only in specific learning situations — and as somewhat
“advanced” competencies. Contrary to this view, we argue that they are at the core of
successful learning in general. Research in this field would therefore profit from investigating
the relationships between these competencies, as relevant and interrelated aspects of epistemic
elaboration in a broad array of learning situations.

Second, from the perspectives of teaching and assessment of learning outcomes,
emphasizing learning as an epistemic activity also encourages a focus on metacognition and
self-regulated learning, empowering a learner to identify and evaluate the structure and
plausibility of arguments embedded in formal and informal learning materials. Viewing
learning as an epistemic activity implies that students should be encouraged to question,
evaluate, and challenge information and ideas, based on epistemic strategies. This involves
critical thinking skills, as students learn to assess the validity and reliability of sources, analyse
evidence, and form reasoned conclusions. As previous intervention studies have shown, these

competencies can be targeted individually and improved, at least in the short-term. A more
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comprehensive approach to training these separate competencies for the explicit aim to
facilitate learning as an epistemic activity, could help students reflect on their own thinking and
decision-making processes and understand the nature of expert knowledge, which are
fundamental to teaching transferable thinking skills (see Baron, 1993). Such research
endeavours should also focus on long-term training effects and transfer to general academic
achievement, two questions that have rarely been addressed in previous research.

Third, from the perspective of life-long learning, the concept of learning as an epistemic
activity could further help shed light on processes involved in both formal and informal
learning contexts in which conceptual change occurs and learners abandon old beliefs and
build new mental models of the world (e.g., Chi, 2008; Richter & Singer, 2018). This issue
may be particularly important related to socio-scientific issues for which the evidentiary basis
may change over time, such as the risk factors attributed to certain medications or the carbon
footprint associated with certain forms of energy production. More fundamentally, much less is
known about the structure and development of children’s and adolescent’s ability to
comprehend and evaluate arguments and their sources, while avoiding belief biases, compared
to studies of university students. As children, with less prior knowledge than adults, are more
reliant of cognitive authorities and may have less cognitive capacity to employ epistemic
strategies during learning, studying learning processes as epistemic acidity in children and
adolescents may provide very valuable information about the how people construct and refine
true justified beliefs.

In summary, we have provided an incomplete and selective review of studies
demonstrating that it is possible to improve argument comprehension, argument evaluation, the
evaluation of source credibility, and the avoidance of belief biases through targeted training
interventions. But far more research is needed to examine how epistemic strategies act in
concert with other types of learning strategies that support meaningful learning (e.g.,

generative strategies, Fiorella & Mayer, 2015) and how they affect learning outcomes in
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different contexts and age groups. It is our hope that future research in educational psychology

will expand and enrich current perspectives on learning by following up on these issues.



LEARNING AS AN EPISTEMIC ACTIVITY 34

References

Abendroth, J., & Richter, T. (2020). Text-belief consistency effects in adolescents’
comprehension of multiple documents from the web. Journal for the Study of Education
and Development, 43(1), 60—100. https://doi.org/10.1080/02103702.2019.1692289

Abendroth, J., & Richter, T. (2021a). Mere plausibility enhances comprehension: The role of
plausibility in comprehending an unfamiliar scientific debate. Journal of Educational
Psychology, 113(7), 1304—1322. https://doi.org/10.1037/edu0000651

Abendroth, J., & Richter, T. (2021b). How to understand what you don’t believe: Metacognitive
training prevents belief biases in multiple text comprehension. Learning and Instruction,
71, Article 101394. https://doi.org/10.1016/j.learninstruc.2020.101394

Abendroth, J., & Richter, T. (2023). Reading perspectives moderate text-belief consistency
effects in eye movements and comprehension. Discourse  Processes.
https://doi.org/10.1080/0163853X.2023.2172300

Anmarkrud, @., Bréten, 1., Florit, E., & Mason, L. (2022). The role of individual differences in
sourcing: A systematic review. Educational Psychology Review, 34(2), 749-792.
https://doi.org/10.1007/s10648-021-09640-7

Anmarkrud, @., Braten, 1., & Stremse, H.I. (2014). Multiple-documents literacy: Strategic
processing, source awareness, and argumentation when reading multiple conflicting
documents. Learning and Individual Differences, 30, 64-74.
https://doi.org/10.1016/j.1indif.2013.01.007

Ausubel, D. P. (2012). The acquisition and retention of knowledge: A cognitive view. Springer.

Ball, R. (1999). Spelling reform in France and Germany: Attitudes and reactions. Current Issues
in Language & Society, 6(3-4), 276-280. https://doi.org/10.1080/13520529909615562

Baron, J. (1993). Why teach thinking? An Essay. Applied Psychology: An International Review,

42(3), 191-214. https://doi.org/10.1111/j.1464-0597.1993.tb00731.x



LEARNING AS AN EPISTEMIC ACTIVITY 35

Barzilai, S., & Eshet-Alkalai, Y. (2015). The role of epistemic perspectives in comprehension of
multiple  author  viewpoints.  Learning and  Instruction, 36, 86-103.
https://doi.org/10.1016/j.learninstruc.2014.12.003

Blair, J. A., & Johnson, R. H. (1987). Argumentation as dialectical. Argumentation, 1, 41-56.
https://doi.org/10.1007/BF00127118

Brante, E. W., & Stremseg, H. I. (2018). Sourcing in text comprehension: A review of
interventions targeting sourcing skills. Educational Psychology Review, 30(3), 773-799.
https://doi.org/10.1007/s10648-017-9421-7

Bréten, 1., Stromse, H.I., & Andreassen, R. (2016). Sourcing in professional education: Do text
factors make any difference? Reading and Writing, 29, 1599—-1628.
https://doi.org/10.1007/s11145-015-9611-y

Bréten, 1., Braasch, J. L. G., & Salmeron, L. (2020). Reading multiple and non-traditional texts.
In E. B. Moje, P. Afflerbach, P. Enciso ,& N. K. Lesaux (Eds.), Handbook of reading
research (Vol. V, pp. 79-98)). Routledge.

Bréten, 1., Stremsg, H. 1., & Britt, M. A. (2009). Trust matters: Examining the role of source
evaluation in students' construction of meaning within and across multiple texts. Reading
Research Quarterly, 44(1), 6-28. https://doi.org/10.1598/RRQ.44.1.1

Britt, M. A., & Larson, A. (2003). Construction of argument representations during on-line
reading. Journal of  Memory and  Language, 48(4), 749-810.
https://doi.org/10.1016/S0749-596X(03)00002-0

Britt, M. A., Richter, T., & Rouet, J.-F. (2014). Scientific literacy: The role of goal-directed
reading and evaluation in understanding scientific information. Educational
Psychologist, 49(2), 104—122. https://doi.org/10.1080/00461520.2014.916217

Cacciatore, M. A. (2021). Misinformation and public opinion of science and health: Approaches,
findings, and future directions. Proceedings of the National Academy of Science, 118

(15), €1914085117.



LEARNING AS AN EPISTEMIC ACTIVITY 36

Chi, M. T. (2008). Three types of conceptual change: Belief revision, mental model
transformation, and categorical shift. In S. Vosniadou (Ed.), Handbook of research on
conceptual change (pp. 61-82). Erlbaum.

Donker, A. S., De Boer, H., Kostons, D., Van Ewijk, C. D., & van der Werf, M. P. (2014).
Effectiveness of learning strategy instruction on academic performance: A meta-
analysis. Educational Research Review, 11, 1-26.
https://doi.org/10.1016/j.edurev.2013.11.002

Dwyer, C. P., Hogan, M. J., & Stewart, . (2012). An evaluation of argument mapping as a
method of enhancing critical thinking performance in e-learning environments.
Metacognition and Learning, 7, 219-244. https://doi.org/10.1007/s11409-012-9092-1

Evans, J. St. B. T. (2003). In two minds: Dual-process accounts of reasoning. Trends in Cognitive
Sciences, 7(10), 454-459. https://doi.org/10.1016/].tics.2003.08.012

Festinger, L. (1957). 4 theory of cognitive dissonance. Stanford University Press.

Fiorella, L., & Mayer, R. E. (2015). Learning as a generative activity. Cambridge University
Press.

Fiske, S. T., & Taylor, S. E. (1991). Social cognition (2nd ed.). McGraw-Hill Book Company.

Frankfurt, H. G. (2005). On bullshit. Princeton University Press.

Gilead, M., Sela, M., & Maril, A. (2019). That’s my truth: Evidence for involuntary opinion
confirmation. Social Psychological and Personality Science, 10(3), 393-401.
https://doi.org/10.1177/1948550618762300

Goldman, S. R., Braasch, J. L., Wiley, J., Graesser, A. C., & Brodowinska, K. (2012).
Comprehending and learning from Internet sources: Processing patterns of better and
poorer learners. Reading Research Quarterly, 47(4), 356-381.
https://doi.org/10.1002/RRQ.027

Goldman, S. R., Britt, M. A., Brown, W., Cribb, G., George, M., Greenleaf, C., Lee, C. D.,

Shanahan, C., & Project READI (2016). Disciplinary literacies and learning to read for



LEARNING AS AN EPISTEMIC ACTIVITY 37

understanding: A conceptual framework for disciplinary literacy. Educational
Psychologist, 51(2), 219-246. https://doi.org/10.1080/00461520.2016.1168741

Grice, H. P. (1975). Logic and conversation. In P. Cole & J. L. Morgan (Eds.), Syntax and
semantics, Vol. 3: Speech acts (pp. 41-58). Academic Press

Hart, W., Albarracin, D., Eagly, A. H., Brechan, 1., Lindberg, M., Lee, K., & Merrill. L. (2009).
Feeling validated versus being correct: A meta-analysis of selective exposure to
information. Psychological Bulletin, 135(4), 555-588. https://doi.org/10.1037/a0015701

Hofer, B. K., & Pintrich, P. R. (Eds.). (2004). Personal epistemology: The psychology of beliefs
about knowledge and knowing. Psychology Press.

Hung, W., Jonassen, D.H., & Liu, R. (2008). Problem-based learning. In J. M. Spector, M. D.
Merrill, J. van Merriénboer, & M. P. Driscoll (Eds.), Handbook of research on
educational ~ communications and  technology (pp. 485-506). Routledge.
https://doi.org/10.4324/9780203880869.ch38

Ichikawa, J. J., & Steup, M. E. (2018). The analysis of knowledge. In N. Zalta (Ed.), The Stanford
encyclopedia  of  philosophy  (Summer 2018 ed.) [online document].
https://plato.stanford.edu/archives/sum2018/entries/knowledge-analysis

Johnson-Laird, P. N. (1983). Mental models: Towards a cognitive science of language,
inference, and consciousness. Harvard University Press.

Johnson-Laird, P. N. (1994). Mental models and probabilistic thinking. Cognition, 50(1-3), 189-209.
https://doi.org/10.1016/0010-0277(94)90028-0

Karimi, M. N., & Richter, T. (2021). Biased representations of controversial information: Certainty
and justification beliefs as moderators. Contemporary Educational Psychology, 66, 101995.
https://doi.org/10.1016/j.cedpsych.2021.101995

Karimi, M. N., & Richter, T. (2023). Thinking dispositions moderate adolescent readers’ mental
models of conflicting sport information. Thinking Skills and Creativity, 47, 101233.

https://doi.org/10.1016/j.tsc.2023.101233



LEARNING AS AN EPISTEMIC ACTIVITY 38

Kendeou, P., & van den Broek, P. (2005). The effects of readers' misconceptions on
comprehension of scientific text. Journal of Educational Psychology, 97(2), 235-245.
https://doi.org/10.1037/0022-0663.97.2.235

Kendeou, P., Walsh, E. K., Smith, E. R., & O'Brien, E. J. (2014). Knowledge revision processes in
refutation texts. Discourse Processes, 51(5-6), 374-397.
https://doi.org/10.1080/0163853X.2014.913961

King P. M., & Kitchener K. S. (1994). Developing reflective judgment. Jossey-Bass.

Kintsch, W. (1988). The role of knowledge in discourse comprehension: A construction-
integration model. Psychological Review, 95(2), 163—182.
https://doi.org/10.1037/0033-295X.95.2.163

Kirkham, R. L. (1992). Theories of truth: A critical introduction. MIT Press.

Larson, A. A., Britt, M. A., & Kurby, C. (2009). Improving students’ evaluation of informal
arguments. Journal of Experimental Education, 77(4), 339-365.
https://doi.org/10.3200/JEXE.77.4.339-366

Lombardi, D., Seyranian, V., & Sinatra, G. M. (2014). Source effects and plausibility
judgments when reading about climate change. Discourse Processes, 51(1-2), 75-92.
https://doi.org/10.1080/0163853X.2013.855049

Maier, J., & Richter, T. (2013a). Text belief consistency effects in the comprehension of
multiple texts with conflicting information. Cognition and Instruction, 31(2), 151-175.
https://doi.org/10.1080/07370008.2013.769997

Maier, J., & Richter, T. (2013b). How nonexperts understand conflicting information on social
science issues: The role of perceived plausibility and reading goals. Journal of Media
Psychology, 25(1), . https://doi.org/10.1027/1864-1105/a000078

Maier, J., & Richter, T. (2014). Fostering multiple text comprehension: How metacognitive
strategies and motivation moderate the text-belief consistency effect. Metacognition &

Learning, 9(1), 51-74. https://doi.org/10.1007/s11409-013-9111-x



LEARNING AS AN EPISTEMIC ACTIVITY 39

Maier, J., Richter, T., & Britt, M. A. (2018). Cognitive processes underlying the text-belief
consistency effect: An eye-movement study. Applied Cognitive Psychology, 32(2),
171-185. https://doi.org/10.1002/acp.3391

Mayer, R. E. (1992). Cognition and instruction: Their historic meeting within educational
psychology. Journal of Educational Psychology, 84(4), 405—412.
https://doi.org/10.1037/0022-0663.84.4.405

McCrudden, M. T., Barnes, A., McTigue, E. M., Welch, C., & MacDonald, E. (2017). The
effect of perspective-taking on reasoning about strong and weak belief-relevant
arguments. Thinking & Reasoning, 23(2), 115-133.
https://doi.org/10.1080/13546783.2016.1234411

Miinchow, H., Richter, T., von der Miihlen, S., & Schmid, S. (2019). The ability to evaluate
arguments in scientific texts: Measurement, cognitive processes, nomological network
and relevance for academic success at the university. British Journal of Educational
Psychology, 89(3), 501-523. https://doi.org/10.1111/bjep.12298

Miinchow, H., Richter, T., von der Miihlen, S., Schmid, S., Bruns, K., & Berthold, K. (2020).
Verstehen von Argumenten in wissenschaftlichen Texten: Reliabilitét und Validitét des
Argumentstrukturtests (AST) [Comprehension of arguments in scientific texts:
Reliability and validity of the Argument Structure Test (AST)]. Diagnostica, 66(2),
136-145. https://doi.org/10.1026/0012-1924/a000225

Miinchow, H., Tiffin-Richards, S.P., Fleischmann, L., Pieschl, S., & Richter, T. (2023).
Promoting students’ argument comprehension and evaluation skills: Implementation of
two training interventions in higher education. Zeitschrift fiir Erziehungswissenschaft.
https://doi.org/10.1007/s11618-023-01147-x

Nickerson, R. S. (1998). Confirmation bias: A ubiquitous phenomenon in many guises. Review

of General Psychology, 2(2), 175-220. https://doi.org/10.1037/1089-2680.2.2.175



LEARNING AS AN EPISTEMIC ACTIVITY 40

Norman, D. A. (1983). Some observations on mental models. In D. Gentner & A. L. Stevens
(Eds.), Mental models (pp. 7-14). Lawrence Erlbaum Associates.

Osborne, J. (2010). Arguing to learn in science: The role of collaborative, critical discourse.
Science, 328(5977), 463-466. https://doi.org/10.1126/science.1183944

Paul, J., Cerdén, R., Rouet, J., & Stadtler, M. (2018). Exploring fourth graders’ sourcing skills.
Journal for the Study of Education and Development, 41(3), 536-580.
https://doi.org/10.1080/02103702.2018.1480458

Pérez, A., Potocki, A., Stadtler, M., Macedo-Rouet, M., Paul, J., Salmeron, L., & Rouet, J.
(2018). Fostering teenagers’ assessment of information reliability: Effects of a classroom
intervention focused on critical source dimensions. Learning and Instruction, 58, 53—64.
https://doi.org/10.1016/j.learninstruc.2018.04.006

Perfetti, C.A., Rouet, J.-F., & Britt, M.A. (1999). Towards a theory of documents representation.
In H. van Oostendorp & S.R. Goldman (Eds.), The construction of mental
representations during reading (pp. 99-122). Lawrence Erlbaum Associates.

Perry W. G. (1970). Forms of intellectual and ethical development in the college years. New
York: Holt, Rinehart and Winston.

Piest, B. A., Isberner, M. B., & Richter, T. (2018). Don’t believe everything you hear: Routine
validation of audiovisual information in children and adults. Memory & Cognition, 46,
849-863. https://doi.org/10.3758/s13421-018-0807-7

Potocki, A., de Pereyra, G., Ros, C., Macedo-Rouet, M., Stadtler, M., Salmeron, L., & Rouet, J.
F. (2020). The development of source evaluation skills during adolescence: exploring
different levels of source processing and their relationships. Journal for the Study of
Education and Development, 43(1), 19-59.

https://doi.org/10.1080/02103702.2019.1690848



LEARNING AS AN EPISTEMIC ACTIVITY 41

Pressley, M., Borkowski, J. G., & Schneider, W. (1989). Good information processing: What it
is and how education can promote it. International Journal of Educational Research,
13(8), 857-867.

Richter, T. (2010). Cognitive flexibility and epistemic validation in learning from multiple texts.
In J. Elen, E. Stahl, R. Bromme, & G. Clarebout (Eds.), Links between beliefs and
cognitive flexibility (pp. 125-140). Springer.

Richter, T., Berger, R., Ebersbach, M., Eitel, A., Endres, T., Borromeo Ferri, R., Hinze, M.,
Lachner, A., Leutner, D., Lipowsky, F., Nemeth, L., Renkl, A., Roelle, J., Rummer R.,
Scheiter, K., Schweppe J., von Aufschnaiter, C., & Vorholzer, A. (2022). How to
promote lasting learning in schools: Theoretical approaches and an agenda for research.
Zeitschrift fiir Entwicklungspsychologie und Pddagogische Psychologie/German
Journal of Developmental Psychology and Educational Psychology, 54(4), 135-141.
https://doi.org/10.1026/0049-8637/a000258

Richter, T., & Maier, J. (2017). Comprehension of multiple documents with conflicting
information: A two-step model of validation. Educational Psychologist, 52(3), 148—166.
https://doi.org/10.1080/00461520.2017.1322968

Richter, T., & Maier, J. (2018). The role of validation in multiple-document comprehension. In
J. Braasch, 1. Braten & M. McCrudden (Eds.), Handbook of multiple source use (pp. 151-
167). Routledge.

Richter, T., & Schmid, S. (2010). Epistemological beliefs and epistemic strategies in self-
regulated learning. Metacognition and Learning, 3, 47-65.
https://doi.org/10.1007/s11409-009-9038-4

Richter, T., Schroeder, S., & Wohrmann, B. (2009). You don't have to believe everything you
read: Background knowledge permits fast and efficient validation of information.
Journal  of  Personality  and  Social  Psychology,  96(3),  538-558.

https://doi.org/10.1037/a0014038



LEARNING AS AN EPISTEMIC ACTIVITY 42

Richter, T., & Singer, M. (2018). Discourse updating: Acquiring and revising knowledge through
discourse. In M. F. Schober, D. N. Rapp, & M. A. Britt (Eds.), The Routledge handbook
of discourse processes (pp. 167-190). Routledge/Taylor & Francis Group.
https://doi.org/10.4324/9781315687384-11

Scharrer, L., Rupieper, Y., Stadtler, M., & Bromme, R. (2017). When science becomes too
easy: Science popularization inclines laypeople to underrate their dependence on
experts. Public Understanding of Science, 26(8), 1003-1018.
https://doi.org/10.1177/0963662516680311

Schreiber, J., Stepien, W., Patrick, J., Remy, R., Gay, G., & Hoffman, A. J. (1986). America
past and present. Scott Foresman.

Self, C. (2009). Credibility. In D. W. Stacks & M. B. Salwen (Eds.), An integrated approach to
communication theory and research (2nd ed., pp. 435-456). Routledge.
https://doi.org/10.4324/9780203710753

Shanks, D. R. (1995). The psychology of associative learning. Cambridge University Press.

Shaw, V. F. (1996). The cognitive processes in informal reasoning. Thinking and Reasoning,

2(1), 51-80. https://doi.org/10.1080/135467896394564

Sinatra, G. M., & Chinn, C. A. (2012). Thinking and reasoning in science: Promoting
epistemic conceptual change. In K. R. Harris, S. Graham, T. Urdan, A. G. Bus, S.
Major, & H. L. Swanson (Eds.), APA educational psychology handbook, Vol. 3.
Application to learning and teaching (pp. 257-282). American Psychological
Association. https://doi.org/10.1037/13275-011

Sinatra, G. M., & Lombardi, D. (2020). Evaluating sources of scientific evidence and claims in
the post-truth era may require reappraising plausibility judgments. Educational

Psychologist, 55(3), 120-131. https://doi.org/10.1080/00461520.2020.1730181



LEARNING AS AN EPISTEMIC ACTIVITY 43

Slater, W. H., & Gravies M. F. (1989). Research on expository text: Implications for teachers.
In K. D. Muth (Ed.), Children’s comprehension of text: Research into practice (pp.
140-166). International Reading Association.

Stanovich, K. E., & West, R. F. (1997). Reasoning independently of prior belief and individual
differences in actively open-minded thinking. Journal of Educational Psychology,
89(2), 342-357. https://doi.org/10.1037/0022-0663.89.2.342

Stanovich, K. E., West, R. F., & Toplak, M. E. (2013). Myside bias, rational thinking, and
intelligence. Current Directions in Psychological Science, 22(4), 259-264.
https://doi.org/10.1177/0963721413480174

Steffens, B., Britt, M. A., Braasch, J. L., Stromse, H., & Braten, 1. (2014). Memory for
scientific arguments and their sources: Claim—evidence consistency matters. Discourse
Processes, 51(1-2), 117-142. https://doi.org/10.1080/0163853X.2013.855868

Stremse, H. 1., Braten, L., & Britt, M. A. (2010). Reading multiple texts about climate change:
The relationship between memory for sources and text comprehension. Learning and
Instruction, 20(3), 192-204. https://doi.org/10.1016/j.learninstruc.2009.02.001

Suppe, F. (1998). The structure of a scientific paper. Philosophy of Science, 65(3), 381-405.
https://www.jstor.org/stable/188275

Thagard, P. (1989). Explanatory coherence. Behavioral and Brain Sciences, 12(3), 435-467.
http://doi.org/10.1017/S0140525X00057046

Thomas, E. L., & Robinson, H. A. (1972). Improving reading in every class: A sourcebook for
teachers. Houghton Mifflin.

VanLehn, K. (1996). Cognitive skill acquisition. Annual Review of Psychology, 47(1), 513—
539. https://doi.org/10.1146/annurev.psych.47.1.513

von der Miihlen, S., Richter, T., Schmid, S., Schmidt, E. M., & Berthold, K. (2016a). Judging

the plausibility of argumentative statements in scientific texts: A student-scientist



LEARNING AS AN EPISTEMIC ACTIVITY 44

comparison. Thinking and Reasoning, 22, 221-246.
http://dx.doi.org/10.1080/13546783.2015.1127289

von der Miihlen, S., Richter, T., Schmid, S., Schmidt, E. M. & Berthold, K. (2016b). The use
of source-related strategies in evaluating multiple psychology texts: A student-scientist
comparison. Reading and Writing, 29, 1677-1698. http://doi.org/10.1007/s11145-015-
9601-0

Vosniadou, S. (2013). Model based reasoning and the learning of counter-intuitive science
concepts. Journal for the Study of Education and Development, 36(1), 5-33.
https://doi.org/10.1174/021037013804826519

Voss, J. F., Fincher-Kiefer, R., Wiley, J., & Silfies, L. N. (1993). On the processing of
arguments. Argumentation, 7, 165-181. https://doi.org/10.1007/BF00710663

Voss, J. F., Perkins, D. N., & Segal, J. W. (Eds.). (2012). Informal reasoning and education.
Routledge.

Walker, R. C. S. (2017). Theories of truth. In B. Hale, C. Wright & A. Miller (Eds.), 4
companion to the philosophy of language (pp. 532-555). John Wiley and Sons.

Wiley, J. (2005). A fair and balanced look at the news: What affects memory for controversial
arguments? Journal of Memory and Language, 53(1), 95-109.
https://doi.org/10.1016/j.jm1.2005.02.001

Wilson, P. (1983). Second-hand knowledge: An inquiry into cognitive authority. Greenwood
Press.

Wineburg, S. S. (1991). Historical problem solving: A study of the cognitive processes used in
the evaluation of documentary and pictorial evidence. Journal of Educational
Psychology, 83(1), 73-87. https://doi.org/10.1037/0022-0663.83.1.73

Wineburg, S. S., Breakstone, J., McGrew, S., Smith, M. D., & Ortega, T. (2022). Lateral reading

on the open Internet: A district-wide field study in high school government classes.



LEARNING AS AN EPISTEMIC ACTIVITY 45

Journal of Educational Psychology, 114(5), 893-9009.
https://doi.org/10.1037/edu0000740

Wineburg, S., & McGrew, S. (2019). Lateral reading and the nature of expertise: Reading less
and learning more when evaluating digital information. Teachers College Record,

121(11), 1-40. https://doi.org/10.1177/016146811912101102



LEARNING AS AN EPISTEMIC ACTIVITY 46

a)

100 -

80 -
70 A
60 -

50 -
O Novice

Accuracy (%)

40 -
O Expert
30 -

20 -
10 -

0 T T T
Plausibility Identification of  Identification of Allocating
judgments implausible items  plausible items  implausible items

to fallacies

b)

100
90 -
80 -
70 -
60 -
50 -

40 - O Novice

Proportion (%)

30 A O Expert

20 A
0

Knowledge/opinion Intuitive judgment Internal Consistency
regarding claim

General response strategy

Figure 1. Psychology students’ vs. psychological scientists’ response accuracy in detecting
plausible (sound) vs. implausible (flawed) arguments and (b) the strategies that they used for
argument evaluation as indicated by think-aloud protocols (adapted from von der Miihlen et al.,
2016a). Students read expository texts with plausible (sound) and implausible (flawed)

arguments sentence-by-sentence and provided plausibility judgments for each sentence.



LEARNING AS AN EPISTEMIC ACTIVITY 47

M Plausible arguments

Implausible arguments

Tk
20 -

%%
I
I
12 4
8 -
4 -
0

Correct Incorrect
Response

Response timesin s

Figure 2. Response times (in seconds) for plausible versus implausible arguments and correct
vs. incorrect evaluations of arguments (taken from Miinchow et al., 2019). Students read
expository texts with plausible (sound) and implausible (flawed) arguments sentence-by-
sentence and provided plausibility judgments for each sentence.

*** p <.001 (two-tailed)
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Figure 3. Example of a text-belief consistency effect (adapted from Karimi & Richter, 2021):
Iranian students of English as a foreign language read two texts taking opposing stances on an
applied linguistics issue (native vs. non-native speakers as English as a foreign language
teachers). Students’ comprehension (situation model strength) measured with a recognition
task was better for the text that matched their own stance towards the issue, students with
neutral beliefs showed balanced situation models for both texts.

**%* p <.001 (two-tailed)
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Figure 4. Schematic representation of the Two-Step Model of Validation (adapted from
Richter & Abendroth, 2017).



