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What Does More and Less Effective Internet Evaluation Entail?: Investigating Readers’
Credibility Judgments Across Content, Source, and Context

The rise of the internet in the past 20 years has significantly altered our world, shifting
the ways in which we select, make sense of, and use new information (Leu et al., 2013). Today,
we have unprecedented access to a nearly infinite amount of information on the internet, where
anyone may publish what they wish with few quality checks (Britt & Gabrys, 2001; Rouet et al.,
2011). Such easy information proliferation has resulted in a multiplicity and complexity of online
resources, causing a sharp rise in the need to critically evaluate the credibility of the information
we encounter (Coiro, 2020; Leu et al., 2013). This need is particularly salient in a “post-truth”
era, in which even sources of seeming authority post inaccurate claims online, and readers must
interrogate arguments (Sinatra & Lombardi, 2020).

For instance, during the COVID-19 pandemic, many people have had to make high-
stakes decisions about issues such as whether to wear a mask, get vaccinated, or send children to
school. To make such decisions, people often engage in online inquiry in which they learn from
internet resources to investigate an issue (Leu et al., 2013). Such resources might include
evolving local, state, and federal guidance on government websites; recommendations, based on
rapidly-emerging scientific evidence, from health organizations such as the United States’
Centers for Disease Control; news articles citing sources of varying quality; and friends’
Facebook opinions. Such a range of resources often presents complex and conflicting claims and
evidence, written from and for varying purposes and perspectives, whose credibility is not
always obvious (Cho, 2014; Flanagin & Metzger, 2010). Such factors make the degree to which
an author or a text is credible highly variable, nuanced, and difficult to decipher (Hogan &

Varnhagen, 2012).



Forming a justified and evidenced-based decision thus hinges on a reader’s ability to
evaluate the credibility, or accuracy, of the information they encounter within and across such
resources. However, evaluating the credibility of online resources can be a highly complex and
challenging task, and, despite a growing body of research addressing this need (Hdmél&inen,
Kiili, Marttunen, Raikkénen, Gonzalez-Ibanez, & Leppénen, 2020; Macedo-Rouet et al., 2019;
McGrew, 2020), readers struggle to evaluate online information well (Forzani, 2018; Goldman et
al., 2012; Potocki et al., 2020). Arguably, one reason for this is that we lack a systematic and
comprehensive conceptualization of what more and less effective online evaluation entails
(Forzani, 2020; McGrew, 2020).

Moreover, many existing studies use dichotomous frameworks that focus on the skills
poorer online readers lack (Cho, 2014; Goldman et al., 2012; Hahnel et al., 2020; Zhang & Duke,
2008) rather than on the resources readers bring to evaluation that educators can leverage during
instruction. In some contexts, positioning readers dichotomously (e.g., using dichotomous
scoring to identify better and poorer evaluators) can be helpful in illuminating contrasts and
informing a construct of what more, compared to less, effective evaluation entails.

In other contexts, positioning readers along a continuum of reasoning levels (e.g., using
rubric scoring to identify a range of reasoning resources readers use to evaluate) can be more
useful because it can illuminate finer-grained variations in student performance rather than stark
contrasts, showing the valuable reasoning resources upon which even poorer readers draw (see
rubric scoring, Lundstrom et al., 2015). It is likely more productive for instruction to build from
readers’ existing resources rather than to merely address the resources readers lack (Frankel &
Brooks, 2018). Building on existing resources, for example, can be a valuable way to develop

students’ self-efficacy, which contributes significantly to students’ online reading and evaluation



(Forzani, Leu, Li, Rhoads, Guthrie, & McCoach, 2020). Thus, these two approaches together—
dichotomous scoring and continuum scoring—can provide a more comprehensive understanding
of students’ evaluation compared to a single approach alone.

In this study, we used both approaches to capture a range of online evaluators’ credibility
reasoning resources. In particular, we examined better and poorer evaluators’ (using
dichotomous scoring) credibility reasoning during online inquiry to better understand what more
and less effective evaluation entails. We also examined the different levels of reasoning
resources that a range of evaluators—beyond better and poorer (using continuum scoring)--
brought to this task. To do so, we used an existing but initial conceptualization of the critical
online resource evaluation (CORE) framework, which describes effective evaluation as
involving the use of argumentation practices and habits of mind to guide readers’ evaluation
within and across three tiers of information found in internet resources, or websites, that include
content (i.e., claims, evidence, reasoning), source (i.e., author, publisher), and context (i.e.,
setting and document features; Forzani, 2020). In what follows, we first describe that framework
in the context of prior research; we then examine students’ evaluation using that framework.

Conceptual Framework
Online and Multiple Text Reading

We used a CORE framework for critical online resource evaluation (Forzani, 2020) to
examine information evaluation during online inquiry. The CORE framework builds onto the
two existing theoretical frameworks of online research and comprehension (Leu et al., 2013) and
a documents model (Britt et al., 2013; Britt et al., 1999; Perfetti et al., 1999). The CORE
framework uses a theory of online research and comprehension (Leu et al., 2013) to

conceptualize the online inquiry process within which evaluation is situated. Online research and
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comprehension views online inquiry as a literacy activity involving at least five practices:
defining important questions; locating information; evaluating information; synthesizing
information within and across websites; and, communicating findings. The present study focused
on the third area by investigating students’ evaluations during online inquiry. Although
evaluators engaged in the two key processes of evaluating relevancy and credibility
(McCrudden, 2018), we focused our attention on credibility in order to closely and
comprehensively examine this critical, or core, aspect of online reading.

The CORE Framework also uses a documents model (Britt et al., 2013; Britt et al., 1999;
Perfetti et al., 1999) to frame in more detail what effective evaluation during online inquiry
entails. In a documents model, readers negotiate conflicting information across multiple
documents, or texts, and the varying perspectives represented in each to form a holistic
understanding of how different resources support or oppose an issue (Britt et al., 2013; Stadtler
& Bromme, 2014; Stremso et al., 2010). To do so, readers form an integrated understanding of
relationships between content and source (i.e., a source-content link) and between sources (i.e., a
source-source link; Britt et al., 1999).

Although the documents model was developed for offline contexts, it has been applied to
online contexts (e.g., Cho, Woodward, & Li, 2017; Goldman et al., 2012; Wiley et al., 2009)
because reading online typically involves reading across multiple texts to form a global
understanding of an issue, as with a documents model (Britt et al., 2013). The documents model
emphasizes attuning to, and evaluating, source information, including both author and document
characteristics (Britt et al., 2013), which is also important in an online environment in which

websites and authors are of varying quality (Flanagin & Metzger, 2010).



A Working Framework for Critical Online Resource Evaluation (CORE)

We draw on the above two theories and on existing research to expand an initial
conceptualization of the three-tiered CORE framework for online evaluation (Forzani, 2020).
The CORE framework describes effective information credibility evaluation during online
inquiry across multiple texts. As such, the framework describes an ideal process for evaluation,
while recognizing that such a process might vary somewhat depending on reader, task, and
sociocultural context (RAND Reading Study Group, 2002). In the CORE framework, credibility
is defined as content accuracy (Kiili, Laurinen, & Marttunen, 2008) and source (Goldman et al.,
2012) and context (Ault et al., 2017) trustworthiness.

Key Principles of the CORE Framework

The CORE framework (see Figure 1) is based on four principles. Here, we draw on
research to outline each of these key principles.

1. Effective evaluation is integrated with other inquiry practices. Effective evaluation
is an iterative process that is situated within, and occurs throughout, online inquiry as readers
engage in other online inquiry practices (Kiili, Forzani, Brante, Réikkonen, & Marttunen, 2021).
Readers use evaluation to locate texts (Hargittai et al., 2010), to interpret information quality,
and to determine which resources to use when communicating findings (Afflerbach & Cho,
2010; Coiro & Dobler, 2007).

2. Effective evaluation is multifaceted. Prior research suggests that effective online
readers evaluate different facets of information that include content (requiring primary, or first-
hand, evaluation, as the goal is to evaluate the content itself; Stadtler & Bromme, 2014), source

(requiring secondary, or second-hand, evaluation, as the trustworthiness of the source of the



content informs the reader’s evaluation of the content itself; Stadtler & Bromme, 2014), and
context (requiring tertiary evaluation; Ault et al., 2017). The terms primary, secondary, and
tertiary evaluation thus refer to the level of importance assigned to each of these three tiers (see
Ault et al., 2017; Barzilai et al., 2020; Bromme et al., 2013).

When readers evaluate content (i.e., engage in primary evaluation), they judge the extent
to which the ideas, or arguments (including claims, evidence, reasoning), are accurate (Bromme
et al., 2013; Walraven et al., 2009). Readers evaluate content by comparing new information to
prior knowledge as well as to information from other texts, a process known as corroboration
(Shanahan et al., 2011; Wineburg, 1991). Because corroboration relies in part on readers’ prior
conceptual knowledge (Shanahan et al., 2011), evaluating in this tier may be especially
challenging for readers who lack such knowledge (Briten, McCrudden, et al., 2018). Readers
also evaluate content by assessing argumentation, or the evidence and reasoning authors use to
support claims (Brigandt, 2016; Bromme et al., 2013).

When readers evaluate source (i.e., engage in secondary evaluation), they judge the
extent to which the creator of the content (i.e., author or publisher) is trustworthy (Bromme et al.,
2013; Goldman et al., 2012). This includes evaluating aspects such as author expertise, purpose,
and point of view using sourcing strategies (Braten, McCrudden et al., 2018; Hogan &
Varnhagen, 2012; Metzger, 2007).

When readers evaluate context (i.e., engage in tertiary evaluation), they judge the extent
to which the situation in which the content is presented is trustworthy (Rieh, 2002). Context here
refers to the temporal, social, and political setting of text. Readers can use different document

features, or textual clues, to make inferences about the setting, such as publication date, text



genre, and endorsements. Online contexts contain extensive contextual information that is
important but that alone is insufficient for evaluating overall text credibility (Ault et al., 2017).

A documents model specifies how readers use context elements to interpret source and
content but also combines context and source into a single aspect of evaluation (Britt & Rouet,
2012; Britt et al., 2013). Contextual features are embedded in the content and expertise layers
(e.g., see Kiili, Coiro & Réikkdnen, 2019). Such a conflation of context and source elements
provides little direction for online readers about how to purposefully attend to context elements
in ways that privilege content and source. However, contextual document characteristics are
sometimes the only elements to which readers attend (Coiro, Coscarelli, Maykel, & Forzani,
2015; Metzger & Flanagin, 2013). Thus, unlike in a documents model, where source and context
are conflated, in the CORE framework, source and context are conceptualized as separate but
related given the extensive array of document features in online environments that contextualize
how readers interpret content and source (Ault et al., 2017). Perhaps not surprisingly given the
complexity of internet evaluation, despite the fact that evaluation is a key component of reading
online (Brand-Gruwel et al., 2009), research suggests that online readers struggle to evaluate
well. Kiili, Leu, Marttunen, Hautala, & Leppénen, (2018) found that only about half of online
readers questioned the credibility of a commercial website. Even when prompted to evaluate
credibility, online readers often focus on other elements, including information relevancy (Rieh,
2002; Wiley et al., 2009) and quantity (Agosto, 2002; Wallace, 2000). When readers do attempt
to evaluate credibility, some rely solely on contextual cues, such as text type and logos, rather
than evaluating the arguments, or content, and source of that content (Coiro et al., 2015; Eastin et
al., 2006; McGrew et al., 2018). Kiili et al. (2018) found that only 27% of online readers

evaluated content and only 54% evaluated source for an academic resource; for a commercial



resource, 73.2% evaluated content and 10.2% source. When online readers do evaluate content
and source, such evaluation is challenging, since readers must negotiate conflicting information
across multiple perspectives and resources (Brand-Gruwel et al., 2009; Wiley et al., 2009).

Based on this prior research, it appears that evaluators would benefit from a more
comprehensive conceptualization of how to approach the different elements of content, source,
and context. The CORE framework offers such a conceptualization by privileging evaluation of
content (at tier 1), then source (at tier 2), then context (at tier 3), given that in a post-truth era, we
cannot always equate source authority with source accuracy (Sinatra & Lombardi, 2020) and
given that context elements alone are useful but insufficient for effective evaluation (Ault et al.,
2017). Therefore, in the CORE framework, the goal is to evaluate content; readers use source
and context elements to contextualize their interpretations about the credibility of content.

3. Effective evaluation involves triangulation. Readers evaluate information across all
three tiers and multiple texts as they gather and integrate credibility evidence with their
understanding of an issue. Rather than drawing conclusions about information credibility by
evaluating within only a single tier or text, effective evaluators triangulate information across all
three tiers and multiple texts before drawing conclusions about a topic. For example, effective
readers triangulate evidence across tiers and resources and resolve contradictory claims when
evaluating information credibility (Stadtler & Bromme, 2014). Evaluating a variety of evidence
both within and across three tiers and multiple resources enables a reader to develop a deeper and
more accurate understanding of the extent to which content is credible than they might be able to
do with any one tier or resource alone (Britt et al., 1999). Readers then determine when they
have a comprehensive enough understanding of an issue from multiple perspectives before

forming conclusions about their research questions.



4. Effective evaluation is guided by readers’ argumentation practices and habits of
mind. Effective evaluators use argumentation practices and habits of mind to guide and direct
their evaluation of information within and across the three tiers (Forzani, 2020).

Argumentation practices enable readers to evaluate and develop arguments. In
accordance with Toulmin’s (1958) model of argumentation as well as work in evidenced-based
reasoning and argumentation (e.g., Goldman et al., 2016; Litman & Greenleaf, 2017), we define
argumentation as the practice of using argument structures (i.e., claims, evidence, and reasoning)
to both evaluate others’ arguments and to articulate one’s own arguments, such as presenting
justifications for credibility evaluation of an online text (Goldman et al., 2016).

Critical habits of mind direct readers to question information rather than assume it to be
true, and flexible habits of mind enable readers to do so in ways that are open rather than using
rigid principles (e.g., blogs are never credible) to draw credibility conclusions. Costa and
Kallick (2000) defined habits of mind as patterns of thinking upon which people draw when
problem-solving, or internalized practices that guide people’s decisions and actions. O’Byrne, &
McVerry (2009) identified flexibility and critical stance, among others, as important habits of
mind (what they called “dispositions”) for online inquiry. Similar to habits of mind, epistemic
thinking relates specifically to patterns of thinking about how knowledge is constructed (Kuhn
& Weinstock, 2002). Epistemic beliefs can affect online readers’ interpretations and evaluations
of text (see Kammerer et al., 2015; Pieschl & Sivyer, 2021). For example, Cho, Woodward, Li,
& Barlow (2017) found that online readers with more, compared to less, critical and flexible
stances towards knowledge performed better on a question-generating task and gained more
knowledge. Epistemic beliefs might support readers to engage in certain habits of mind, guiding

how readers approach, consider, and evaluate newly encountered information.
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The Current Study

In the current, mixed methods study (Teddlie & Tashakkori, 2009), we used the CORE
framework to extend current understandings of online evaluation. Instead of focusing on a single
aspect of online evaluation (e.g., sourcing; see, e.g., Perez et al., 2018), on a single evaluation
strategy (e.g., lateral reading; Wineburg & McGrew, 2019), or even on multiple evaluation
strategies without much attention to how to integrate information comprehensively to evaluate a
resource overall (see, e.g., McGrew, 2020; Zhang & Duke, 2011), we focus on all three tiers,
including content, source, and context, within the same study and on how students integrate
credibility evidence across tiers. Also, in the current study, students were asked open-ended
questions, during a performance-based inquiry task within a simulated internet environment,
about their evaluations of web pages modeled after real web pages of nuanced, rather than
obvious, quality, resembling real-world internet reading. Then, evaluators’ responses were
analyzed using multiple evaluation aspects. In particular, we sought to understand not only
evaluators’ quantitative performance but also more and less effective evaluators’ reasoning
resources within and across tiers. Importantly, we illustrate how two different approaches to
investigating students’ evaluation—a dichotomous scoring approach and a continuum scoring
approach—can lead to a more comprehensive understanding of what more and less effective
evaluation entails.

In the first, quantitative part of the analysis, we used our full sample to investigate
students’ CORE performance within the context of online inquiry (Research Question 1). To do
so, we used students’ quantitative evaluation scores from the Online Research and
Comprehension Assessment (ORCA), designed to assess students’ abilities in online inquiry. In

the second, qualitative part of the analysis, we investigated better and poorer evaluators’

11



practices for CORE by dividing students into these two groups based on their quantitative scores
on the fourth ORCA evaluation item (evaluating overall website credibility) and examining their
written responses to this item (Research Question 2) using a nested sample, or a sub-sample of
the quantitative data (see Onwuegbuzie & Leech, 2007). Finally, we sought to understand
students’ performance beyond the better/poorer dichotomy created by the binary scoring by
examining the reasoning resources students brought to CORE (Research Question 3).
Specifically, we sought to answer the following questions:

1) When scored dichotomously, how well do students perform in online evaluation when
situated within the context of an online inquiry task?

2) How do better and poorer online evaluators compare in their online evaluation
practices within and across the three tiers of content, source, and context? In particular, a) What
practices do better and poorer evaluators use, comparatively, within the three tiers to justify their
online resource evaluations?; and b) What argumentation practices and habits of mind do better
and poorer evaluators use, comparatively, to evaluate within and across the tiers?

3) What levels of reasoning, forming a continuum, do students' evaluation of the
credibility of online information represent?

Methods
Sample

Participants included seventh graders (n = 1,434) from two states in the northeastern
United States. This included 767 students across 17 districts in State A and 667 students across
23 districts in State B, with 736 girls and 698 boys across both states and similar proportions of
each gender in each state. Districts and schools were selected based on a sampling plan that

stratified districts by socioeconomic status (SES), geographic area (urban, suburban, rural), and
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mean reading comprehension score on state standardized tests. Principals from each school chose
one English Language Arts teacher, who then chose two classes representing the school
population. All students in each class were invited to participate, resulting in about 20 students
per class.

For both states, SES data were collected at the school level using percent of students on
free and reduced-price lunches (FRPL) as a proxy measure of SES for the school, with an
average across the two states of M =39.12, SD = 23.33. Percent of students taking advantage of
FRPL in a school has been shown to be a valid proxy for school SES, as it is strongly and
significantly correlated with percent of families living in poverty in a given community, using
other indicators of poverty (Nicholson et al., 2014). Of the participants, 1.3% were identified by
their schools as English Language Learners and 9.2% as having an Individualized Education
Plan. Teachers were instructed to provide, during the assessment, whatever accommodations and
supports students typically received during regular instruction.

We used the full sample (n = 1, 434) for our quantitative analysis examining students’
performance across the ORCA items that measured evaluation (which included four items), and a
nested sub-sample (n = 410) for our qualitative analysis comparing more and less effective
evaluators’ practices. To create our sub-sample, we divided the quantitative data into two groups
based on students’ binary (0-1) scores on the fourth, and final, evaluation item (Evaluate 4),
which read, “Is the information at this website reliable? How do you know?,” where “reliable”
was used as a student-friendly synonym for “credible.”). We used scores from this item only
because it was open-ended and thus allowed us to evaluate what aspects of the CORE framework
students chose to engage in when not specifically prompted to engage in any particular aspect. In

our sample, 205/1,434 students scored 1 on this item, so we refer to this group as the better
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evaluators. Then, we randomly selected 205 of the poorer evaluators (i.e., students who scored 0
on this same item) to create a nested sample with equal numbers of both groups. We then
analyzed responses for reference to each tier as well as for argumentation practices and habits of
mind used within and across the tiers.
Instrumentation: Online Research and Comprehension Assessment II-Virtuals

The ORCAs (Leu et al., 2015) are a set of performance-based online research and
comprehension assessments in which students investigate a given research question on one of
four topics depending on the test form: Energy Drinks and Heart Health, Snacks and Heart
Health, Video Games and Eye Health, or Cosmetic Contact Lenses and Eye Health. The test
forms are designed to be similar, and a prior study using the same data found that they
demonstrated good internal consistency reliability, with an average Kuder-Richardson formula
20 value of .76 across topic (Leu et al., 2014). The ORCA measures students’ abilities in four
online inquiry practices that include locating, evaluating, synthesizing, and communicating, with
four dichotomously-scored items assessing students’ performance in each of these four practices,
for a total of 16 items with a possible sum score of 16.

After viewing either a short email message from a school board president or a wiki from
a classroom teacher (depending on task) containing a research problem, students were guided
through research by two student avatars. Students conducted research using a search engine
within a closed internet system designed to mimic an authentic online context and populated with
over 500 web pages. Each of these web pages was created based on actual, existing internet web
pages, and the web pages represented a wide range of content, source, and context elements,

including authors and venues that were more and less credible.
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Students engaged in evaluation within the context of locating, synthesizing, and
communicating information during the task. Avatars within a social media site invited students to
locate four websites, relevant to the inquiry topic, using a search engine. Then, to synthesize,
students were asked to summarize and integrate information both within and across the websites
while taking notes in a digital notepad. Some resources were accessed via provided links and
others through students’ own search querying. After evaluating the credibility of one of the
provided websites, students were asked to communicate a report of their research findings via
either email or wiki, depending on the task.

To evaluate, students were provided a link to a given web page so that their ability to
evaluate was not dependent upon their ability to locate (see Table 1 for evaluation items and
scoring criteria). Modeled after actual web pages published by different venues, the online
resources were designed to represent nuanced rather than obvious credibility and included both
less and more credible authors, as in real online environments. Each web page contained a link to
a secondary “About the Author” page with information about the author’s background and
credentials. Author background and venue varied by topic and included a strength and
conditioning coordinator for a professional baseball team writing for a Major Baseball League
blog (the energy drinks and heart health topic), a health journalist writing on an informational
health website (snacks and heart health), a certified optometric physician writing on an
informational site that covers multiple topics (video games and eye health), and a journalism
graduate student writing for a news website (cosmetic contact lenses and eye health).
Importantly, students could have earned credit for arguing for or against the trustworthiness of

any of these authors depending on the way in which they argued their position. Figure 2
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illustrates the credibility evaluation task within the ORCA assessment, with the digital notepad,
the social media network, and one of the energy drinks webpages in the background.
Data Collection Procedures

Students had about an hour to complete, on a provided laptop, one ORCA II-Virtual.
Students were randomly assigned to one of the four test forms, each on a different topic (energy
drinks, video games, snacks, or cosmetic contact lenses). In State A, two graduate students
facilitated the administration of the assessment; in State B, a team of six trained educators
facilitated. Each facilitator read a brief set of instructions to all students prior to the assessment.
Scoring

The ORCAs were scored on a binary (0-1) basis. Depending on topic, about half of the
items in each assessment were automatically scored by a digital scoring system with greater
accuracy than hand scorers (Maykel, Forzani, Leu, Coiro, & Kulikowich, 2014). Four trained
undergraduate scorers (one per test form) manually scored the remaining items. Scorers were
trained to 90% accuracy for each item before beginning scoring. Twenty percent of each scorer’s
scores were randomly checked for accuracy by two graduate experts who had been trained and
tested to 90% accuracy by prior expert scorers. Scorers who fell below this accuracy level were
retrained and retested before continuing.

The first item was automatically scored by the ORCA scoring system while the
remaining three items were scored manually. Better evaluators (defined by scoring a 1 of 1) were
those who offered an argument for or against the credibility of the website and who also
provided an evidence-based justification regarding content or source. Poorer evaluators (those
who scored a 0 of 1) provided one, but not both, of these components, or offered a justification

not based on accurate evidence. For the full items and scoring criteria, see Table 1.
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Analytic Approach

We used a sequential mixed methods analysis (Onwuegbuzie & Teddlie, 2003; Teddlie &
Tashakkori, 2009) to accomplish three, related mixed methods design purposes that included
complementarity, expansion, and initiation (Greene et al., 1989). According to Greene et al.,
(1989), complementarity refers to the use of both qualitative and quantitative methods to
examine different aspects of the same phenomenon, leading to a more comprehensive
understanding of that phenomenon. Expansion refers to the use of different methods to examine
different components of a phenomenon to extend the breadth of inquiry. Finally, initiation refers
to purposefully seeking to discover paradox, such as new perspectives about a phenomenon. We
chose a mixed methods approach in order to explore and evaluate our data comprehensively and
from multiple perspectives, as the CORE framework proposes readers do.

We sought complementarity by examining two different aspects of students’ online
evaluation (our phenomenon of interest): students’ quantitative performance (Research Question
1) and students’ qualitative responses (Research Question 2). During Phase 1 of analysis, we
examined quantitative scores using descriptive statistics to assess students’ performance in
evaluation. During Phase 2 of analysis, while seeking complementarity through analysis of the
corresponding qualitative responses within each tier (Research Question 2a), we also sought
expansion of our understanding of students’ evaluation beyond the tiers by examining the
argumentation practices and habits of mind that better and poorer evaluators used both within
and across tiers (Research Question 2b). We did so by using within- and cross-case analysis
(Miles et al., 2014) to investigate better and poorer evaluators’ responses to an open-ended
ORCA question about website credibility (Evaluate 4). Finally, during Phase 3 of analysis, we

purposefully engaged in initiation (Greene et al., 1989) to develop a somewhat alternative, and
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more asset-based, perspective of students’ evaluation beyond the understanding created by using
the better/poorer dichotomy alone. In particular, we used thematic analysis (Braun & Clarke,
2006) to expand the better/poorer dichotomy in order to understand a continuum of reasoning
resources that evaluators—including the poorer evaluators—brought to evaluation (Research
Question 3) so that instruction can build on students’ existing resources. Figure 3 illustrates the
mixed methods research design by showing the relationship among the sampling approach,
analytic approaches, mixed methods design purposes, and research questions.

Analysis and Findings
RQ 1: Investigating Students’ CORE Performance

To understand students’ quantitative performance in CORE, we examined how well
students performed, on average, on Evaluate by analyzing the percentages of students scoring
correctly for each individual item and then for Evaluate Total, across all four items. We then
analyzed the percentages of students who got 4, 3, 2, 1, and 0 of any of the items correct.

Only 4% of students scored correctly on all four items, and 12.8% could not correctly
answer any items. Only 15% effectively evaluated overall website credibility (Evaluate 4; see
Table 2 for all descriptive statistics, including percentages of students scoring correctly in each
area). This analysis revealed that evaluation was markedly challenging for all students, as a low
percentage of students scored correctly on all four items and across each individual item.

RQ 2: Comparing Better and Poorer Evaluators’ Practices Within and Across Tiers

Given the challenge of evaluating identified by analyzing the quantitative data, we sought
complementarity and expansion (Greene et al., 1989) of our understanding of students’
quantitative evaluation performance by investigating what made their evaluation more and less

effective. In particular, we sought to understand students’ CORE practices within and across the
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three tiers. To do so, we examined the responses, comparatively, of the better and poorer
evaluators on the fourth evaluate item. Rather than being asked to engage in a given tier, students
were asked a holistic evaluation question: “Is the information at this website reliable? How do
you know”?

In the first cycle of coding, the first author began with provisional coding (Saldana, 2013)
using deductive codes informed by the CORE framework that included content, source, and
context while remaining open to adding, modifying, or deleting these codes. The first author did
so by analyzing each of the 410 responses, first for the poorer evaluators and then for the better
evaluators. Next, during second cycle coding, the first author conducted a within- and cross-case
analysis, looking for similarities, differences, and patterns within and across the groups of
evaluators (Yin, 2009) using descriptive coding (Saldana, 2013). A pattern was noted that while
better and poorer evaluators both used similar criteria, they did so in different ways. Thus, the
first author added codes to describe the different criteria students used within and across the tiers
to capture these differences. This author then used pattern coding (Miles et al., 2014) to group
these codes into categories and then into themes that included Tier-Specific Practices (for
content, source, and context; see Table 3); as well as Argumentation Practices (Claim, Evidence,
Reasoning; see Table 4 for definitions) and Habits of Mind (Criticality, Flexibility; see Table 5
for definitions). Argumentation Practices were defined as practices students used to justify their
evaluation of the given resource. Habits of Mind were defined as ways of thinking that students
exhibited in their justifications.

During the next stage of coding, the second author also coded the data to ensure greater
reliability. To begin, the first author trained the second author on the initial coding scheme. The

two of us then coded 100 of each group of evaluator (i.e., of each of the better and poorer
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evaluators). Next, we used consensus coding to discuss each discrepancy, come to agreement,
and further refine our code book. Then, we each coded the remaining better evaluators (105) as
well as an equal number of randomly selected poorer evaluators, compared results, and resolved
differences through discussion.

Comparing Better and Poorer Evaluators Within Tiers: Content, Source, and Context

Our investigation revealed three main categories of justifications for credibility claims
used by both better and poorer evaluators, consistent with the three tiers of the CORE
framework: Content, Source, and Context. Overall, 14.6% of students used content evaluation,
51.2% source evaluation, and 13.4% context evaluation (see Table 3 for all tier-specific
practices, percentages, and examples). Interestingly, better evaluators were less likely to refer to
content (13.2%) than to source (88.8%), while the reverse was true for poorer evaluators (16.1%
referred to content and 14% to source). Thus, similar percentages of better and poorer evaluators
referred to content, but a greater percentage of better, compared to poorer, evaluators referred to
source.

However, the percentages of students that referred to content were relatively low across
both groups, and when students did refer to content, they typically did not use specific evidence
from the text. Although students in both groups referred to author's argumentation by using
evidence from the text, neither group offered very specific evidence. For example, one better
evaluator argued that the website was “reliable because the author quotes the FDA,” while a
poorer evaluator argued that a website was “reliable because it shows other people’s opinions”
(see Table 3 for additional examples). Neither response explains why “the FDA” or “other
people’s opinions” are trustworthy or offers a specific example from the text. This may suggest

that students overall have fewer tools for evaluating content than for evaluating source or
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context. It may also be that in this particular task, where students did not necessarily have much
background knowledge, they relied more on source than on content (see, for example, Barzilai et
al., 2020). Also, many poorer evaluators (12.2%) used context credibility as the sole justification
for their credibility claim, whereas none of the better evaluators did.

Our investigation also found that within the three main tiers, both better and poorer
evaluators used nearly all of the same subcategories of tier-specific practices. Both groups
referred to Author’s Argumentation and Knowledge Fit; to Author and Publisher; to Rhetorical
Techniques; and, to Setting, Resource Type and Format, and Endorsements. For instance, Table
3 shows that students in both groups referred to author’s education. An example of this is that, a
better evaluator argued that a website was credible “because the author has a degree in health
journalism,” while a poorer evaluator argued that a website was credible because the author “has
a degree in this” (see Table 3 for definitions of each code and for additional examples).
Comparing Better and Poorer Evaluators Across Tiers: Argumentation Practices and Habits
of Mind

Our investigation also identified that Argumentation Practices (including Clear Claim,
Triangulation, Topic Specificity, and Warrant; see Table 4) and Habits of Mind (including More
Critical Stance, Relativistic Stance, Qualifying, Hedging, and Absolutism; see Table 5) were
used across tiers by both groups. For example, Table 4 illustrates that both groups triangulated
evidence across tiers by referring to both the source (author) and context (currency) tiers. For
additional examples, see Table 4. Similarly, Table 5 illustrates that evaluators in both groups
demonstrated critical and flexible, or relativistic, stances towards information. See Table 5 for

examples of both kinds of stances from both groups of evaluators.
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Despite the above similarities between groups, there also were differences in both the
extent to which each group used different argumentation practices and habits of mind and the
ways in which they used them. In Tables 4 and 5, we illustrate these differences by offering
examples of the ways in which the better, compared to the poorer, evaluators more frequently
relied on content and source evidence rather than on context evidence, triangulated specific
evidence, used warrants, and demonstrated critical and flexible habits of mind. Below, we
elaborate on these findings by describing three important themes that emerged from this analysis.

Employing More Complex Argumentation Structures That Draw on Topic
Understanding. Better evaluators employed more sophisticated argumentation structures in their
responses. Most of these students (95.6%) used a clear claim supported by evidence from one or
more websites, with 77.1% of evaluators’ evidence being topic-specific. Additionally, the
strongest responses (28.8% of the better evaluators compared to 2.0% of poorer evaluators)
included an explanation, or warrant, for that claim. For example: “yes because he is a real eye
doctor [author expertise]. so he would under stand vision [warrant].” Importantly, the student
linked the author’s profession as an eye doctor to the author’s expertise on “vision,” the task
topic. Although the majority of the poorer evaluators (75.1%) included a clear claim, their
responses lacked the complex argumentation structure common to the better evaluators. Poorer
evaluators typically included a yes/no claim about the website’s credibility and one to two simple
pieces of reasoning in support of that claim (e.g., “Yes, she is a boss, and has a degree”). Such
responses also typically lacked topic-specific evidence, such as the kind of field or degree. Like
this student, they also typically lacked reasoning, or a warrant, for how the evidence linked to the

claim (see Table 4 for additional examples).
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Triangulating Evidence Within and Across Tiers. We use the term triangulation to
refer to the use of more than one piece of evidence to draw and support conclusions about
credibility both within and across tiers. A greater percentage of better evaluators employed
triangulation compared to poorer evaluators. Only 4% of poorer evaluators triangulated across,
and 2.0% within, tiers, whereas 34% of better evaluators triangulated across, and 26.8% within,
tiers. For the subcategories within each tier, see Table 3. For example, one better evaluator
triangulated within the source tier: “yes because he is an eye doctor and he owns his own
company just for helping people with eye problems.” This student drew on both the professional
position of the author as an “eye doctor” as well as the professional experience of the author as
owning “his own company,” two source elements. Students also triangulated across tiers,
drawing on evidence from multiple tiers. For example, one better evaluator drew on both source
evidence (the professional position of the author as a “Health Journalist”) as well as content
evidence (the author’s use of evidence, which included “quotes of what the professionals say”):
“Yes, I believe that the information for this website is relible because Julia Dilday is a
professional Health Jornalist and...she has many quotes of what the proffesionals say.” The
student argues that the website is credible because the author uses quotes from “professionals.”
However, the student neither refers to a specific detail nor offers a warrant for either claim.

Habits of Mind for Evaluating: Using Flexible Skepticism. Rather than employing
criticality in absolutist ways (e.g., “you can never trust what you read online”), better, compared
to poorer, evaluators displayed, to a greater extent, two habits of mind important to evaluating:
flexibility and criticality (O’Byrne & McVerry, 2009). A greater percentage of better evaluators
displayed a relativistic stance (7.3%) compared to poorer evaluators (3.4%) and also qualified

(5.4%) and hedged (21%) their claims, and a lesser percentage displayed absolutist thinking
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(0.5%) compared to poorer evaluators (1.1%, 10.2%, and 4.4%, respectively). Notably, these
percentages were relatively small across groups. All of the better, compared to 36.6% of the
poorer, evaluators displayed criticality, questioning information rather than assuming it to be
true. Moreover, some students employed flexibility and criticality together, resulting in what we
refer to here as flexible skepticism. For example:

I would think that the information at this website is somewhat reliable, as the writer of

the article has acheived a degree in Medical Journalism. I wouldn't trust this site

completley, as it is a colledge site, and students aren't as reliable as experienced [people].
This student was flexible in their approach to information credibility, both qualifying and
hedging their credibility claim. The student hedged by considering two possibilities—that the
website was more and less credible—and even providing a piece of evidence for each possibility.
Moreover, the student qualifies each claim by stating that the website is “somewhat” reliable but
that they don’t trust it “completely.” Interestingly, this student is also critical in interrogating the
fact that the site employs students as writers, who may not be as credible as professionals.
RQ3: Beyond Better and Poorer: Expanding the Dichotomy to a Continuum

Finally, we engaged in initiation (Greene et al., 1989) in order to understand student
performance beyond the dichotomous view created by the 0-1 scoring to provide a somewhat
alternative, and more asset-based, perspective to our understanding of what more and less
effective evaluation entails. This allowed us to understand multiple gradations of effectiveness
and the reasoning resources that a wide range of evaluators, including poorer evaluators, brought
to the task so that instruction can build onto such resources.

We used the three tiers to guide an examination of major response differences beyond the

better/poorer dichotomy. To do so, we used thematic analysis (Braun & Clarke, 2006) to re-code
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the qualitative data. In particular, we sought to expand the better/poorer dichotomy and instead
analyzed students’ responses in terms of the multiple levels of reasoning students brought to the
task. First, we used concept coding (Saldana, 2013) to analyze differences in students’ credibility
reasoning within each of the better/poorer categories examined in Research Question 2. Second,
we used pattern coding (Miles et al., 2014) to then group the responses into categories by
identifying patterns in students’ responses representing different levels of understanding, or
different kinds of reasoning that students brought to the task. This analysis revealed six levels of
credibility reasoning (see Table 6 for the levels), representing a continuum of evaluation
effectiveness, rather than a dichotomy, and highlighting the reasoning resources students brought
to evaluation. Rather than conceptualizing evaluation ability, the variable of interest in the
current study, as either merely effective or ineffective (represented by a dichotomous score with
a range of only 0-1, as in Research Questions 1 and 2), this analysis allowed us to conceptualize
evaluation ability as having greater gradation (represented by a continuum score with a range of
0-6).

Although some (31.7%) of the poorer evaluators did not attempt to evaluate credibility at
all, the majority (68.3%) did, demonstrating some understanding of evaluation practices. Rather
than a stark contrast between better and poorer evaluators, all students brought some resources to
the task, representing a broader range of skill than the dichotomous scoring suggested initially.
For example, one poorer evaluator (who scored a 0 on Evaluate 4) determined that a website was
not credible because “it is a blog.” Although this evaluator does not provide any explanation for
this evidence, they are identifying that text genre (in this case, a blog) can play a role in
credibility evaluation. For additional examples of the kinds of credibility reasoning resources,

representing a continuum, that different students brought to the evaluation task, see Table 6.
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Discussion

While work in the area of online credibility evaluation has grown in recent years, many
studies have used relatively narrow conceptualizations of evaluation that do not reflect the
integrated and multifaceted nature of evaluation that is especially needed in real world online
contexts in a post-truth era. This study used a CORE framework to investigate students’ online
evaluation and to better understand what more and less effective online evaluation entails. To our
knowledge, this is one of the first studies to use such a systematic and comprehensive framework
to investigate students’ online credibility evaluation. It is also one of the first studies to focus on
the credibility evaluation resources that students do bring to evaluation rather than on the
resources students lack.

More and Less Effective Evaluation: Students’ Performance in, and Practices for, CORE

Consistent with prior research on older (Goldman et al., 2012; Walraven et al., 2009) as
well as younger adolescents (e.g., Barzilai & Zohar, 2012), our quantitative analysis revealed
evaluation as a markedly difficult practice for all students. This was despite the fact that
evaluation was integrated within an inquiry context, and students explicitly were prompted to
evaluate specific credibility facets before evaluating overall credibility using only a single
justification (in Evaluate 4).

Our qualitative analysis, examining better and poorer evaluators’ practices,
contextualizes these quantitative findings. First, overall findings (across better and poorer
evaluators, combined) showed that 14 % of students evaluated content, 51.2% source, and 13.4
context. These findings were somewhat different from Kiili et al., (2018), who found that, for an
academic website, 54% of readers evaluated source and 27% content; for a commercial website,

a reverse pattern was observed, with 73.2% evaluating content and 10.2% source. The

26



percentage of students evaluating source in the current study was 51.2%, similar to Kiili et al.
(2018) findings for the academic website but greater than for the commercial website. Some of
the differences across the studies might have occurred because the websites in the current study
might have provided less obvious clues about credibility. Rather than being clearly designated as
“academic” or “commercial,” the websites represented more nuanced credibility, with two of the
websites written by journalists (Snacks and Heart Health; Contact Lenses and Eye Health), one
written by a major league baseball coach (Energy Drinks and Heart Health), and the other written
by an eye doctor (Video Games and Eye Health). All four website authors in the current study
could plausibly be justified as a credible source on the topic about which they were writing, and
the same could be true of an academic website. Therefore, it is not surprising that students’
reliance on source was similar in these two instances.

Second, better, compared to poorer, evaluators evaluated content and source more
effectively and also used clear claims, triangulated evidence, and used critical and flexible habits
of mind. Of the poorer evaluators, 31.7% did not refer to credibility at all, suggesting an
important need for students to better understand the concept of credibility evaluation and be able
to justify credibility reasoning. Of the poorer evaluators, many (28.3%) offered no evidence for
their claim or offered non-topic-specific evidence (25.4%). Additionally, only 9.3% of students
effectively triangulated across more than one tier, and only 14.1% within a tier, indicating that
many students either did not know this was important or were unable to do it. This suggests that
effective online evaluation involves focusing on content and source, triangulating evidence, and
using critical and flexible habits of mind but that many students need support in these areas.

These analyses were further contextualized by our re-analysis of the same data using a

more asset-based lens. Beyond the better/poorer dichotomy, students exhibited a range of
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resources upon which instruction can build. The majority (68.3%) of the poorer evaluators
attempted to evaluate credibility, demonstrating important understandings about evaluation even
when they scored a 0. Although students in this study were prompted to evaluate by the
assessment, the findings of the present study are in contrast to those of many existing studies,
some of which also using dichotomous scoring, that have found that many students are
completely lacking in evaluation resources (see, for example, Goldman et al., 2012; McGrew et
al., 2018). Positioning students as critical and agentic evaluators, who bring resources to a task,
is likely more productive for instruction than focusing on the resources students lack (Frankel &
Brooks, 2018). In this sense, the continuum scoring also offers an assessment rubric for
evaluating students’ online evaluation with greater potential for instructional validity (see
Pellegrino et al., 2016) compared to the dichotomous scoring. Because the continuum illustrates
the different levels of reasoning students use to evaluate, it is likely more useful for guiding
instruction compared to simply showing teachers that students either can or can’t evaluate well,
as in dichotomous scoring (see, for example, Hahnel et al., 2020).

The present study identified some of the resources that students brought to CORE,
including understandings that evidence should be evaluated for credibility (40.0%), that
contextual elements affect credibility (6.34%), and that evaluating credibility involves
examinations of content and source (25.4%). While past research has suggested that students
focus much attention on surface-level cues (Coiro et al., 2015; McGrew et al., 2018), here, even
among the poorer evaluators, a greater percentage of students relied on both content and source
evidence compared to context evidence, suggesting that most students understood the need to
evaluate beyond context alone. Particularly in an online context, it appears important to account

for the more prominent contextual layer of information. Currently, to our knowledge, no other
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conception of online evaluation does this explicitly. Although contextual elements alone should
not be relied upon to determine credibility, they can offer information that can be triangulated
with content and source information. Because contextual elements are some of the most easily
accessible website aspects (Metzger & Flanagin, 2013), it may be productive for educators to
acknowledge that contextual elements are useful but insufficient alone for evaluation. Educators
need to help students understand how contextual information can contribute to information
evaluation online but also the limitations of judging credibility based on such information alone.

Moreover, students brought valuable argumentation practices and habits of mind to the
task, including triangulating evidence within and across tiers and employing criticality (68.3%),
relativism (5.4%), qualifying (3.2%), and hedging (15.6%). Helping students develop habits of
mind for CORE, such as flexibility and skepticism, could support their ability to evaluate
effectively. A higher percentage of better, compared to poorer, evaluators displayed both of these
habits of mind. This suggests that employing criticality in flexible ways, or approaching
information with flexible skepticism, may support students to examine multiple perspectives
before drawing conclusions rather than to draw conclusions based on existing assumptions.
Students who consider multiple perspectives might be more willing to change their beliefs about
information based on available evidence rather than ignore evidence that does not fit their prior
stance. Research suggests that students’ prior beliefs about a topic are associated with their
ability to evaluate information credibility (Kiili et al., 2018; van Strien et al., 2016).
Limitations

One limitation of this study worth noting is that students were asked to provide written
responses. Expressing one’s ideas in writing can be challenging for some students (Sparks,

2021), and composing written responses might require additional engagement compared to
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multiple choice items (Bréten, Brante, et al., 2018). Therefore, written responses might not
provide as accurate a depiction of students’ thinking as other response types. Verbal think-aloud
data might reveal additional practices students use in the process of evaluation that do not appear
in their written arguments. Cued retrospective reporting and eye tracking might also offer less
obtrusive methods compared to concurrent think alouds since they are less likely to influence
participants’ behaviors (see, e.g., Gerjets et al., 2011). However, given that students need to learn
to express their evaluations in writing, both personally and professionally, there is a need to
understand written responses, and even oral responses carry their own limitations.

Another limitation is that this study was conducted using a closed internet system.
However, this system contained over 500 web pages created based on real web pages and
containing hyperlinks, which students navigated to through a search engine. Although not as
limitless as the open internet, for the purposes of the single question students were asked to
research with limited time, this closed system simulated an internet environment relatively well.
Additionally, such a closed system is more stable than the open internet, allowing for the ORCA
to be stable across administrations, an important characteristic for research.

Yet a third limitation is the qualitative sample based on only one of the four evaluate
items. We made this choice in order to examine students’ holistic evaluation (rather than their
evaluation in a particular, prompted area, as with the other ORCA evaluation items). Because
only 205 of our participants scored a 1 (out of 1) on the fourth evaluate item and we wanted to
include equal numbers of better and poorer evaluators, we chose to include only 205 poorer
evaluators. Although this resulted in a relatively small qualitative sample (n = 410) compared to
our quantitative sample (n = 1,434), we did reach theoretical saturation, with all of our coding

categories well developed, showing variation, and well-integrated (Corbin & Strauss, 2015). As
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noted in Onwuegbuzie & Leech (2007), the purpose of theoretical sampling—Ilike the qualitative
sampling in the current study—is to refine ideas. Thus, the sample of 410 was sufficient for our
purpose of better understanding, conceptually, the argumentation practices and habits of mind
that readers brought to evaluation. Despite these limitations, the findings from this study offer
important understandings about what more and less effective evaluation entails.
Theoretical, Methodological, and Instructional Implications

Theoretical Implications for Constructions of Online Credibility Evaluation

Both quantitative and qualitative findings support an integrated and multifaceted view of
effective evaluation, as described in the CORE framework. Findings suggest that online
credibility evaluation should be conceptualized and measured as part of a dynamic process in
which it is integrated with other practices during online inquiry (Goldman et al., 2012; Leu et al.,
2013). Findings also support the multifaceted nature of effective online credibility evaluation in
which readers evaluate within and across content, source, and context elements as they engage in
multiple text reading (Britt et al., 1999). Thus, although much work has focused attention on
single constructions of online evaluation, such as sourcing, this study suggests that more
effective online evaluation involves an iterative process of evaluating within and across multiple
facets throughout inquiry and should be taught, researched, and assessed in this way.

The qualitative findings elaborate the CORE framework both within and across tiers.
This study identifies and describes, for perhaps the first time, a comprehensive and organized
account of the elements readers should consider evaluating within each tier (see Table 3) as well
as the argumentation practices (see Table 4) and habits of mind (see Table 5) readers should use
to guide their evaluation across tiers. Readers who evaluate comprehensively, critically, and

flexibly within and across tiers appear to be better positioned to evaluate effectively.
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Figure 4 provides an illustration, based on our findings, of an expanded CORE
framework. The expanded framework names the specific practices and habits of mind effective
evaluators used, offering an elaborated understanding of effective CORE evaluation. This
framework can be used to guide instruction, assessment, and research. In particular, future
research should seek to understand how to support students’ development of these practices, and
especially in ways that position all students as critical and agentic evaluators who bring
reasoning resources to the task.

Implications for Research, Assessment, and Instruction

Below, we identify four focus areas of CORE and discuss how findings might be used to
guide research, assessment, and instruction in each area to support students’ evaluation.
Area 1. The Content Tier: Supporting Students’ Interrogation of Argument

Although much research and instruction focuses on evaluating source, the current study
suggests a need to focus on evaluating content as well, even if doing so is challenging for
students. In contrast to some prior research (see, e.g., Brand-Gruwel et al., 2005), in the current
study, a higher percentage of poorer, compared to better, evaluators evaluated content. However,
poorer evaluators used less specific evidence and poorer-quality explanations. Findings suggest
that overall, few students have the tools to evaluate content, though doing so appears to be an
important practice (Brand-Gruwel et al., 2005). This is especially problematic in our current
post-truth era in which readers need to evaluate evidence and not just source (c.f., Sinatra &
Lombardi, 2020). The current study suggests that instruction in how to evaluate and interpret
different kinds of evidence presented through content would be useful. Source and context

evaluations then can be used to contextualize content evaluations or in cases where readers have
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little time to evaluate content. Additional research should aim to better understand how to
support students’ content evaluation.
Area 2. Triangulation of Evidence as a Key Argumentation Practice

Even when focusing on content evaluation, the current study suggests that, rather than
drawing conclusions about the credibility of a tier or resource based on a single piece of
evidence, triangulating evidence across tiers and resources may support more reasoned
conclusions. Tools such as the Online Inquiry Tool (Kiili, Coiro & Réikkonen, 2019) may help
scaffold students to both read and write with triangulation in mind while also developing their
written justifications.
Area 3. Flexible Skepticism: Habits of Mind for Effective Evaluation

In accordance with Cho, Woodward, Li, & Barlow (2017), learning to view information
with flexible skepticism may support readers to develop more nuanced understandings of issues
from online resources and to draw more reasoned conclusions. In our current, highly polarized
world, supporting students to develop openness to viewpoints other than their own while also
critically interrogating evidence and reasoning for authors’ claims should be a priority. Many
U.S. schools teach the persuasive essay in which students choose one of only two “sides” of an
issue before examining evidence and then argue for that prior position (NGACBB & CCSSO,
2010). Some other countries, however, teach the deliberative essay, in which students consider
multiple viewpoints and the evidence for each before drawing a reasoned conclusion after
examining evidence (c.f. Mateos et al., 2018). Shifting to deliberative reading and writing and
asking students to consider and engage prior stance before online inquiry (Kiili et al., 2018) may
be useful in helping students develop their flexible skepticism. However, more research is

needed to better understand how to develop classroom contexts that promote flexible skepticism.
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Area 4: Leveraging the CORE Resources Students Bring to Online Inquiry

This study suggests that, contrary to some past research, many students do draw on
multiple, valuable resources when evaluating online information. Although in some contexts it
can be useful to position students dichotomously in order to see contrasts, as we did in Research
Questions 1 and 2, in other contexts, it can be useful to position students along a continuum (see
Table 6). The continuum developed here can be used in instruction as a rubric for assessing
students’ online evaluation in support of students” CORE capacities, since the continuum
provides finer-grained descriptions of different points in a student’s development of CORE
reasoning. Some researchers also might benefit from using such a continuum, which utilizes
multiple score points rather than binary scoring, to measure students’ CORE capacities.
Although rubrics require more time compared to quantitative scoring, they also provide more
information, which can be highly valuable to both educators and researchers. Rubrics such as the
one presented in Table 6 often are used to score students’ written information to gain an
understanding of the resources students bring to reading and writing tasks in both instruction and
research (Lundstrom et al., 2015). Additionally, because the rubric elements and levels here are
well defined, training scorers can be relatively straightforward.

Conclusion

Evaluating the credibility of online information is a highly important yet challenging
practice (Goldman et al., 2012), and some aspects of evaluation have been found to be more
resistant to instruction, such as evaluating argumentation (Hdmaildinen et al., 2020), judging a
site’s trustworthiness (Zhang & Duke, 2011), and identifying sponsored content (McGrew,

2020). To better support students’ online evaluation, we need to better understand what more and
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less effective evaluation entails. Using the CORE framework to evaluate better and poorer
students’ evaluation, this study identified the specific practices and habits of mind used by more
and less effective evaluators, helping us to better understand and define effective evaluation. The
CORE framework offers a systematic and comprehensive account of the complexities of
effective information evaluation in online contexts while positioning students as capable, critical
evaluators. In this way, the CORE framework can be leveraged as an important tool in helping
students develop the ability to critically engage with important social, political, and personal
issues requiring online information evaluation in ways essential to living and working in the

twenty-first century.
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Table 1

Item Purpose, Stems, and Scoring Criteria for the Evaluation Component of the ORCA (Video Games and Eye Health Task)

Item Evaluate 1 Evaluate 2 Evaluate 3 Evaluate 4
Item Identify the author Evaluate author’s expertise Identify author’s point of view Evaluate overall credibility: of website
Purpose
Item Can you tell us who is the  Is Troy Bedinghaus an expert ~What is the author’s point of view? Is the information at this website credible-
Stem author or creator of this on video games or eye What words or images does the author ? How do you know?

website, “Playing Video health? How do you know? use to support that point of view?

Games May Cause

Eyestrain”?v
Scoring  The student correctly The student judges the The student identifies the author's The student evaluates the credibility: of the
Criteria  identifies the author of the  author's level of expertise point of view AND provides one website (or lack thereof) AND provides

website (First, last, or first
and last names accepted.
Spelling variants
accepted.)

AND provides an appropriate
supporting detail about the
author’s level of expertise (or
lack thereof).

accurate and specific piece of

evidence from the web page about
words or images that supports this
determination of the point of view.

one logical and accurate explanation to
support their conclusion about either:
author expertise, publisher trustworthiness,
or research findings.

Note. Each item was scored as 0-1.

«The term “reliable” was used in the ORCA as a student-friendly synonym for “credible.”

» The website name included a link on which students could click to take them to the About the Author web page.



Table 2

Correlations, Means, and Percent of Students Scoring Correctly for the Evaluate Component of ORCA

Variable 1 2 3 4 M (SD) Percent
Students
Scoring
Correctly
1. Evaluate 1 1 - 82.7
(author identification)
2. Evaluate 2 A7* 1 - 22.5
(author expertise)
3. Evaluate 3 13 .14 1 - 31.0
(author point of view)
4. Evaluate 4 .09 37 .09 1 15.0
(website credibility)
5. Evaluate Total .55 .69 .61 .59 1.51 (.98)
(all four items)
4 items correct 4.0
3 items correct 11.6
2 items correct 28.8
1 item correct 42.9
0 items correct 12.8

Note. N= 1,434

*p < .01, two-tailed, for all correlations.



Table 3

Tier-Specific Practices Used by Better and Poorer Online Evaluators to Justify Their Claims About Website Credibility

Definition All

Percent of Better Evaluators and Examples

Percent of Poorer Evaluators
and Examples

Content (Primary) Evaluation: Responses referring to the ideas the author presents (i.e., claims, evidence, and reasoning)

14.6 132 16.1
Argumentation Author’s Argumentation (i.e., It is reliable because the author quotes the FDA. It is reliable because it shows
use of claims, evidence, other people’s opinions.
reasoning)
“Knowledge Fit” Content Corroboration it is and it isn't I would check other site foirst to make sure that the it is because it says that on
(with other resources or with prior information is all true other websites too
knowledge)
Rhetorical i think it is reliable because a pro baseball coach wrote it, and he had to do Yes because he uses a lot of
Techniques lots of schooling to get to be in that rank. it also uses many specific stats to ~ big words and tells a lot of

show the caffine levels and stuff like that

good strong examples

Source (Secondary) Evaluation: Responses referring to the source (i.e., author, publisher) of the content

Percent of Students 51.2

88.8

14.1

Author Author’s Education

Yes because the author has a degree in health journalism.

Yes, because Julia has a
degree in this.

Author’s Professional

Yes, the information is reliable because Troy Bedinghaus is a certified

No because she is not a

Position/Credentials optometric physician professional.
Author’s Professional Yes because he is an eye doctor and he owns his own company just for
Experience helping people with eye problems.
Publisher Yes the information on this site is reliable because it is the Medill Reports Yes, she works for a good
of chicago. Which is kind of like the new york times. It is an official news website
letter.
Rhetorical The information on this website is reliable because the author is a dietetian, n/a
Techniques and she is an expert about the topic. The author didn't get off track when
she was writing, and she didn't lose her point of view.
Context (Tertiary) Evaluation: Responses referring to the context in which the content is situated (e.g., document characteristics)
Percent of Students 134 14.6 12.2
Setting (time, Currency (publication date) Yes it is reliable because it was copy wrighted very recently 2010 and she Yes the date is nere owers

place, culture)

has a medical degree and only a few people can wright on the website (used
only with Content or Source evidence)




Resource Type

Resource Location as on the

N/A

i am not shere but you can

and Format Internet never trust something you see
ont eh inteenet

Resource Type not exactly. Because it is a blog and in the web adress it says .com not dot no because it is a blog
org or dot net ,which would be used for an information website.

URL Type I don't think it is because it is a "".com" website not a "".gov" or a ".org" No it is a .com website. only
website. But then again, it also could be a reliable source because the person  .org and .gov websites are
who wrote it works at an eyecare clinic and she seems like she knows what reliable
she is doing

Third Party Advertisements, Sponsors because at the bottom of the page it has reliable logos like haverd health Yes becuase the medical

Endorse-ments

pubucations, A.D.A.M, and those are logos I trust

review bored reviewed it

Note. Better evaluators were those students who scored a 1 (out of 1 possible point) on the Evaluate 4 item, which asked, “Is the information at this website
reliable? How do you know?” where “reliable” was used as a student-friendly synonym for “credible.”



Table 4

Argumentation Practices Used by Better and Poorer Online Evaluators Within and Across Content, Source, and Context Tiers

Argumentation Argumentation Definition Percent Percent of Better Percent of Poorer Evaluators
Theme and Definition Practice of All Evaluators with with Example
Evaluators Example
Claim Clear Claim 85.4 95.6 75.1
Providing a claim Providing an yes because he is an eye doctor and he owns Yes because she is an expert
about the credibility unambiguous claim his own company just for helping people with
of the online resource (which could include eye problems
“maybe”)
Evidence Triangulation 9.3 34.0 4.0
Across Tiers
Providing evidence for the Providing evidence from This information is reliable because the yes because it was writen by a
credibility or lack of more than one tier author graduated from the University of expert not that long ago
credibility of the online California with a degree in Health
resource Journalism in 2007...Also this website was
publised in 2008, which is not that long ago.
Triangulation 14.1 26.8 2.0
Within Tier
Providing more than one Yes because he is the president of the yes because malanie is an
piece of evidence but the Manasota Optometric Society and went to expert and she seems like she
evidence was from a college and got a degree in eyesight. knows what she is doing so i
single tier think the info is perfect
Topic 40.2 77.1 34
Specificity
Providing specific, Yes, because she is an expert and a dietition.  Well yes I think so because if
accurate details from the (states what kind of professional the author is)  she is a professional then she
website in relation to the probably knows what she is
topic of the task talking about
Reasoning Warrant 15.4 28.8 2.0

Providing reasoning for

the credibility or lack of
credibility of the online

resource

Providing an explanation
for the evidence that links
the evidence to the claim

Yes, because he is a real eye doctor. So he
would under stand vision

No. Because if the author is not
a doctor. So if he isn't a doctor
then he shouldn't write
something that he isn't sure
about.

Note. Better evaluators were those students who scored a 1 (out of 1 possible point) on the Evaluate 4 item, which asked, “Is the information at this website
reliable? How do you know?” where “reliable” was used as a student-friendly synonym for “credible.”



Table 5

Habits of Mind Used by Better and Poorer Online Evaluators Within and Across Content, Source, and Context

Habit of Mind Habit of Mind  Definition Percent Percent of Better Percent of Poorer Evaluators
Theme and and of All Evaluators with Example with Example
Definition Definition Evaluators
Criticality More Critical 68.3 100.0 36.6
Stance
Exhibiting Approaching information by Yes, it is reliable because it is writen by an eye Well yes I think so because if
judgment of an questioning its veracity doctor she is a professional then
online resource rather than assuming it to be she probably knows what
true she is talking about
Less Critical Assuming information to be n/a Yes it is i know
Stance true without examining
evidence
Flexibility Relativistic 54 7.3 34
Stance
Exhibiting openness Approaching information, 1 do not think that this info is reliable because this blog i dont know you cant trust
towards the credibility, knowledge and is from a reporter, which often times streches the truth  much on the internet
credibility of an knowing as not absolute but on several things.
online resource varying by context
Qualifying 32 5.4 1.1
Expressing uncertainty about I think ti's sort of reliable because the coordinatorisa  a llitle because it gives me
a claim head strength and conditioning trainer not alot of deatals so i cant
really explan but it give a
good amount
Hedging 15.6 21.0 10.2
Attempting to weigh at least I don't think it is because it is a ".com" website not a yes the agen it could be a
two sides of the issue ".gov" or a ".org" website. But then again, it also ruse
could be a reliable source because the person who
wrote it works at an eyecare clinic and she seems like
she knows what she is doing
Absolutism 24 .5 4.4

Displaying “all or nothing”
thinking towards
information, credibility,
knowledge, and knowing

Yes because she had a degree in health journalism so
she must know

i am not shere but you can
never trust something you
see ont eh inteenet

Note. Better evaluators were those students who scored a 1 (out of 1 possible point) on the Evaluate 4 item, which asked, “Is the information at this website reliable? How do you
know?” where “reliable” was used as a student-friendly synonym for “credible.”



Table 6

Six Levels of Students’ Credibility Reasoning That Emerged as a Continuum After the Better/ Poorer Dichotomy was Expanded

Evaluator Response Type Description Percent of Representative
Group from Better or Example
ORCA Score Poorer
Evaluators
Poorer Relevancy Reasoning These responses may or may not provide a claim, but the 18.0 yes this is all useful information;
Evaluators Only (does not justification for that claim is related to relevancy rather yes, it can help people in need of healthy snacks
evaluate credibility) than to credibility (e.g., student repeats a fact from the
(A) website)
Partial Argumentation These responses either lack a claim or lack evidence; or, 50.2
B) they include either a claim or evidence for that claim, but
not both
No claim, no evidence 13.7 i am really not sure
No claim, evidence 8.3 because he s an od optical doctor
Claim, no evidence 28.3 Yes it is
Context Reasoning These responses provide a claim and justification for that ~ 6.34 no because it is a blog
Only (C) claim, but the justification refers ONLY to Context
(tertiary) rather than to Content (primary) or Source
(secondary)
General These responses provide a claim and justification for that 254 ya because hes a great expert on this stuff
Content/Source claim, and the justification refers to Content (primary) or
Reasoning (D) Source (secondary) but in ways that lack enough topic
specificity to make the connection to content quality or
source trustworthiness clear
Better Topic-specific These responses provide a claim and justification for that 71.2 I believe it is reliable because he is a certified
Evaluators Context/Source claim, and the justification refers to Content (primary) or optometric physician.
Reasoning (E) Source (secondary) in ways that provide enough topic
specificity to make a connection to content quality or
source trustworthiness clear
Topic-specific In addition to including elements of the previous category  28.8 Yes, because it says that "Julia Dilday is the health

Context/
Source Reasoning;
Includes Warrant (F)

(E), these responses also provide a warrant for the
provided evidence

reporter for the Medill News Service and a fourth
quarter broadcast journalism graduate student." This
proves that reporting is her job and she has a degree in
the topics she is covering

Note. Better evaluators were those students who scored a 1 (out of 1 possible point) on the Evaluate 4 item, which asked, “Is the information at this website reliable? How do you know?” where
“reliable” was used as a student-friendly term for “credible.” Note. We have displayed the percentages within each of, rather than across, the better / poorer categories in order to provide a more accurate
representation, since there were many more poorer evaluators (n = 1, 229) than better evaluators (n = 205).



Figure 1

The Three-tiered Critical Online Resource Evaluation (CORE) Framework

Tier 1:

Content

Note. The CORE Framework showing the multifaceted nature of effective online evaluation as involving the
triangulation of credibility evaluation evidence within and across three tiers of information that include content,
source, and context. Such evaluation is guided by readers’ argumentation practices and habits of mind.



Figure 2
The Credibility Evaluation Task for the Energy Drinks and Heart Health Topic Within the
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Figure 3

Mixed Methods Research Design

Sampling Approach Analytic Approaches Research Questions
Mixed Methods Design
Purposes

QUAN

n = 1,434 7% grade students who
completed an Online Research and
Comprehension Assessment (ORCA)

1. When scored
dichotomously, how well
do students perform in
online evaluation when
situated within the context
of an online inquiry task?

Descriptive Statistics
Complementarity

QUAL (quan) 2. How do better and poorer

online evaluators compare
in their online evaluation

n = 205 better practices within and
online across the three tiers of
evaluators

content, source, and
context?

a) What practices do
better and poorer
evaluators use,
comparatively, within

Within- and cross-case analysis
Complementarity, Expansion

n =205 poorer

online .
the three tiers to
evaluators justify their online
resource evaluations?
b) What
argumentation

practices and habits
of mind do better and
poorer evaluators
use, comparatively, to
evaluate within and
across the tiers?

What levels of reasoning,
forming a continuum, do
students' evaluation of the
credibility of online
information represent?

Thematic Analysis
Initiation




Figure 4

An Elaborated CORE Framework Illustrating the Practices Used by More Effective Evaluators

B

Across Tiers: Habits of Mind &

Argumentation Practices

Argumentation Practices

* Prioritizing content and
source evidence

* Triangulating evidence
within and across tiers

*+ Using topic- /
source-specific
evidence

* Using warrants

Habits of Mind
* Critical stance

+ Relativistic stance
* Hedging
* Qualifying

Within Tiers: What, Who, When & How

When and how are the ideas presented?: Interrogating Document & Setting

Evaluating the relevancy and credibility of the situation in which the content and source
are presented. This includes evaluating document features and setting, such as:

. + setting (i.e., currency/publication date, place, culture),

ier 3: Context + resource genre (e.g., blog vs. news article),

* third party endorsements (e.g., advertising and sponsors), and,

* rhetorical techniques® (e.g., persuasion tactics as related to document features).

To evaluate in this tier, readers use practices such as contextualizing content and source.

(Situation in which the

ideas are presented, including
document features)

Who created the ideas, and why?: Interrogating Source (Author, Venue)

Evaluating the relevancy and credibility of the source (i.e., author, venue) of the content.
This includes evaluating author and venue elements such as:
L]
. S * expertise (e.g., education, professional experience and credentials),
TI e r 2 ) ource * point of view® (i.e., stance on the topic),
* purpose’, and,
(Author and pub“sher « rhetorical techniques (i.e., persuasion tactics, language use, as related to source).

To evaluate in this tier, readers use practices such as sourcing the content, or using the
Of th e ldeas) source to better interpret the accuracy of the content.

What are the ideas, and are they accurate?: Interrogating Claims & Evidence

Evaluating the relevancy and credibility of the ideas presented in search engine
results and webpages. This includes evaluating:

e
Tier 1: Content
* argumentation (i.e., author’s knowledge claims, evidence, and reasoning),

+ ki ledge fit (i.e., hich the clai h with reader”
(Ideas presented through knowledge k:g‘:l:dggeelllatn(ld,e extent to which the claims match with reader’s
claims, evidence, and reasoning)

= rhetorical techniques (e.g., persuasion tactics, language use, as related to
content).

To evaluate in this tier, readers use practices such as critical reasoning to

interrogate argumentation and corroboration (with prior knowledge and with

other resources within the inquiry task).

Note. This figure illustrates an elaborated CORE framework, which outlines the specific practices that more effective evaluators use to evaluate information
within and across the three tiers of content, source, and context during online inquiry.
Indicates not observed in this study but drawn from other literature.



