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This study examined undergraduates’ strategy use when learning about a complex and
controversial topic (i.e., mass incarceration in the United States) based on information
presented across multiple texts. Guided by the Integrated Framework of Learning
from Multiple Texts, this study directed students to engage in one of three forms of
strategy use while learning from multiple texts. In particular, students were asked to
identify relevant and important information in texts (i.e., intratextual processing), to form
relations or connections across texts (i.e., intertextual processing), or to identify easy or
difficult to understand information in texts (i.e., metacognitive processing). In addition
to receiving task instructions directing them to engage in these modes of processing,
students were also provided with a highlighting tool to scaffold their strategy use (e.g.,
by allowing important and relevant information to be marked in green, in the intratextual
processing condition). This highlighting tool also enabled researchers to collect log data
of students’ manifest strategy use. Students were found to demonstrate differential
patterns of strategy use in accordance with their assigned processing conditions.
Moreover, students’ use of strategies directed toward multiple texts was found to predict
multiple text task performance.
Keywords: multiple text comprehension, multiple text processing, strategic processing, integration- and
synthesis- oriented strategies, metacognition

INTRODUCTION
This study examined whether prompting students to engage in different types of processing when
learning from multiple texts impacted their strategy use and task performance. The multiple text
task used in this study required learners to understand and write about a complex and controversial
topic (i.e., mass incarceration in the United States) based on information presented across multiple
texts. This task was designed to represent the types of academic assignments that undergraduate
students are frequently asked to complete (Hendley, 2012; Datig, 2016; Weston-Sementelli et al.,
2018). It was also devised to address the type of social issues, discussed in the popular press,
that students may be driven to research or to learn more about on their own (Bazelon, 2019;
Uhrmacher, 2020).
Similar tasks have been employed in prior research examining students’ learning from multiple
texts (e.g., Wiley et al., 2009; Barzilai and Weinstock, 2015). This body of research has established
that students need a variety of sophisticated skills and strategies to learn about complex and
controversial topics from multiple texts. Such sophisticated strategies include being able to
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students perform during reading. Finally, metacognitive strategies
represent students’ efforts to monitor and regulate their own
understanding during reading (i.e., comprehension monitoring),
to appraise text quality (i.e., epistemic monitoring), and to judge
the extent of their learning (i.e., monitoring of task outcomes).
In the present study, we targeted students’ cognitive and
metacognitive strategy use. The cognitive strategies we examined
included those involved in intratextual comprehension (i.e.,
understanding individual texts) and in intertextual integration
(i.e., cross-textual linking). Intratextual strategies, like prior
knowledge activation and elaboration, reflect the cognitive
processes that students intentionally use before, during, and
after reading. These strategies have been found to support
single text comprehension in prior work (Woloshyn et al., 1994;
McNamara, 2004; Dinsmore and Alexander, 2012; Parkinson
and Dinsmore, 2018). By comparison, intertextual strategies,
including organization and corroboration, involve students’
formation of cross-textual links in the service of developing an
integrated and coherent representation of a central topic or issue
discussed across multiple texts (Kobayashi, 2009; Bråten and
Strømsø, 2011; Hagen et al., 2014). Behavioral strategy use was
not examined in this study as we were focused on capturing the
covert (i.e., cognitive and metacognitive) processes that students
engaged during multiple text use. These have been examined to
a more limited extent in prior work, as compared to behavioral
strategies that are easier to capture, for instance, via students’
notes or log data (Hagen et al., 2014; List and Alexander, 2017).
Although students’ behavioral strategy use was not the target
of this investigation, students were nevertheless asked to use
behavioral strategies (i.e., highlighting) to support the mode of
cognitive or metacognitive processing that they were instructed
to deploy when learning from multiple texts.
Although a variety of strategies are identified as important
in the IF-MT, their differential impact on multiple text learning
has yet to be established. Therefore, in this study, we set
out to determine the extent to which providing students with
various processing directives in the preparation stage of the
IF-MT influenced their strategy use in the execution stage
and, ultimately, their formation of various cognitive (mental)
and external (i.e., tangible) outcomes in the production stage.
Cognitive outcomes are defined in the IF-MT as the mental models
or representations of complex topics or issues that students
construct based on information introduced across multiple texts.
Tangible or external outcomes reflect the physical products (e.g.,
written responses) that students compose based on the cognitive
outcomes they generate. In part, these external outcomes are
what allow learning from multiple texts to be evaluated and
assessed. External outcomes are considered separately from
their underlying cognitive bases in the production stage of
the IF-MT. This is done to underscore that the external
products that students develop are typically only selective or
stylized representations of all the information that students may
internalize and cognitively represent when processing multiple
texts. For instance, when students write a summary based on
multiple texts, they may only include main ideas in the external
responses that they compose, while retaining additional salient
details in their cognitive representations.

identify relevant content in texts (Potocki et al., 2017;
McCrudden, 2018); synthesize and connect information
introduced across disparate texts (Kobayashi, 2009; List
et al., 2019b); and, make metacognitive judgments regarding
comprehension quality and adequacy of task performance (e.g.,
Stadtler and Bromme, 2008; Wang and List, 2019).
Despite the need for students to demonstrate sophisticated
and erudite strategy use when learning from multiple texts,
relatively few studies have examined the nature of such strategy
use during task performance (Wolfe and Goldman, 2005;
Anmarkrud et al., 2014; Du and List, 2020). Those studies that
are the exception have generally employed real-time methods
like think-alouds to capture students’ strategic processing. In
those studies, students’ more sophisticated text processing (e.g.,
use of evaluative and cross-textual linking strategies) has been
associated with better task performance, particularly as assessed
through writing (Goldman et al., 2012; Anmarkrud et al., 2014).
This positive association notwithstanding, students’ strategy use
when learning from multiple texts has rarely been experimentally
manipulated. In this study, by comparison, we expressly altered
the directions that students received regarding how to process
an assigned set of four multiple texts, in order to examine the
influence of such task manipulations on students’ strategy use and
task performance. Specifically, we examined whether prompting
students to (a) attend to relevant or important information
in individual texts (i.e., intratextual processing); (b) relate or
connect content across texts (i.e., intertextual processing); or
(c) monitor the ease or difficulty of their understanding (i.e.,
metacognitive processing) impacted their demonstrated strategy
use and task performance.

Integrated Framework of Learning From
Multiple Texts
The design of this study was guided by the Integrated Framework
of Learning from Multiple Texts (IF-MT; List and Alexander,
2019). Synthesizing much of the literature on students’ multiple
text learning, the IF-MT depicts such learning as unfolding
over three stages, preparation, execution, and production. In
the preparation stage, students analyze the task guiding multiple
text use based on its various objective characteristics (e.g.,
the topic or domain) and their subjective perceptions of
these characteristics (e.g., students’ topic or domain interest).
Students’ task analysis and subjective perceptions result in their
adoption of a default stance or guiding orientation toward
task completion. In adopting a default stance, students make
decisions about their investment in and strategic approach
toward task completion.
In the execution stage of the IF-MT, students engage in
strategic processing consistent with the default stances they
adopted in the preparation stage. Three categories of strategic
processing characterize students’ interactions with multiple
texts and predict students’ accomplishment of various learning
outcomes. These three modes of strategic processing are
behavioral, cognitive, and metacognitive. Behavioral strategies
reflect students’ observable interactions with multiple texts,
including text access and navigation. Cognitive strategies are
defined as the internal operations or mental processes that
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learning. Finally, metacognitive-reflective processing captures
students’ efforts to deploy, monitor, and regulate their use
of constructive-integrative and critical-analytic processing
strategies, including metacognition and self-regulation.
List (2020) points out that each of the aforementioned
functions may be directed toward at least three possible strategy
referents or informational targets: (a) a single text, (b) multiple
texts, or (c) learners’ prior knowledge and beliefs. For instance,
when engaging in constructive-integrative processing during
multiple text reading, students may elaborate the information
introduced in a single text based on information included in
that same text (i.e., single text referent), information explained
in another text (i.e., multiple text referent), or based on their
own experiences (i.e., prior knowledge and beliefs referent). In
this case, students’ constructive-integrative processing may be
thought of as both uniform in function and distinct in referent,
with students’ efforts at meaning-making extended across single
texts, multiple texts, and their own prior knowledge. Crossing
the three strategy functions identified by Cho et al. (2018) with
the three strategy referents from the IF-MT, List (2020) charts
the landscape of students’ potential strategy use when learning
from multiple texts.
This function by referent mapping of strategy engagement
has been observed in prior work. For instance, in a thinkaloud study, Anmarkrud et al. (2014) investigated students’ use
of linking strategies (i.e., strategies connecting two or more
texts) as a distinct strategy referent. They found linking to
be disproportionately distributed across students’ constructiveintegrative (47.1%), critical-analytic (36.3%), and metacognitivereflective (16.7%) processing of multiple texts. Similarly, Wolfe
and Goldman (2005) found that the elaborative strategies that
students reported using differed according to whether these were
associated with learners’ referencing of a single text, of multiple
texts, or of their earlier generated think-aloud comments. In this
study, we similarly investigate differences in students’ strategy
use across the three different types of strategy referents identified
in the CSF (List, 2020). In doing so, we build on prior work
that has only documented the nature of students’ strategy use
by explicitly directing students to engage in different modes of
strategic processing when learning from multiple texts. Thus,
in this study, we explicitly directed students to engage in
intratextual, intertextual, or metacognitive processing during a
multiple text task.

In this investigation, we assessed students’ cognitive
representations of multiple texts and their correspondent
external outcomes. In particular, two types of outcome measures
were employed. First, we analyzed the quality of students’
research reports. Research reports were the external outcome
that students were asked to produce based on the multiple texts
they processed in this study. Second, we examined the quality
of students’ responses to open-ended questions designed to
probe the richness of students’ cognitive representations of
the overlapping topics or issues discussed across four carefully
crafted texts. By assessing these two outcome measures, in
conjunction with the mode of text processing that students were
asked to adopt (i.e., intratextual, intertextual, or metacognitive),
we sought to achieve a deeper understanding of the relation
between students’ manifest strategic processing and task
performance when learning from multiple texts.
That is, the design of this study mirrored each phased
of the IF-MT. In the preparation phase, students were
instructed to engage in one of three modes of multiple text
processing (i.e., intratextual, intertextual, or metacognition)
while consulting multiple texts to compose a research report.
It was our expectation that these strategy use directives would
be incorporated into students’ task analysis and planning of
task completion. In the execution phase, we expected students
to engage in the intratextual, intertextual, or metacognitive
processing of multiple texts, in accordance with their assigned
task condition. We supported such strategy use by providing
students with a highlighting tool, customized to their assigned
condition. Finally, in the production phase, we assessed both
students’ cognitive representations of the information introduced
across texts (i.e., via the open-ended questions) and students’
manifest performance on the assigned multiple text task (i.e.,
composing a research report).

Strategy Use When Learning From
Multiple Texts
The strategic processes that students engaged during the
execution stage of the IF-MT were of particular interest in
this study. Indeed, there has been a substantive and growing
body of work documenting the various strategies that students
may use when learning from multiple texts (e.g., Wineburg,
1991; Daher and Kiewra, 2016; Brante and Strømsø, 2018). In a
recent taxonomy, the Comprehensive Strategy Framework (CSF),
List (2020) suggests that these strategies may be differentiated
according to two primary dimensions. That is, the strategies
that students use when learning from multiple texts vary in
their functions (i.e., goals for strategy deployment) and in their
referents (i.e., informational foci).
Based in Cho et al.’s (2018) work, three possible strategy
functions are identified in the CSF. According to Cho et al.
(2018), when learning about complex topics using multiple texts,
students engage in constructive-integrative, critical-analytic,
and metacognitive-reflective processing. Constructive-integrative
processing refers to students’ efforts to make meaning or
to develop a single, coherent cognitive representation of
information presented across multiple texts. Critical-analytic
processing encompasses students’ efforts to establish source
trustworthiness or information veracity during multiple text
Frontiers in Education | www.frontiersin.org

Task Assignment When Learning From
Multiple Texts
Task instructions, or the directives that students receive prior to
reading, have repeatedly been found to play an important role
in students’ learning from multiple texts (Le Bigot and Rouet,
2007; Gil et al., 2010a,b; McCarthy and Goldman, 2015; List
et al., 2019a). Task instructions specify the types of external
products that students may be asked to produce from multiple
texts and direct students’ attention and strategy engagement
toward particular content in texts (McCrudden and Schraw, 2007;
McCrudden et al., 2011). Nevertheless, to date, only the first of
these task instruction functions has been well-investigated. That
is, students asked to produce different external products based
on multiple texts have been found to differ in the quality of
3
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research report writing quality and with open-ended
integration performance.

their performance, with this association explained by features
of students’ strategy use (Wiley and Voss, 1999; Cerdán and
Vidal-Abarca, 2008; Stadtler and Bromme, 2008; Kobayashi,
2009; McCrudden and Sparks, 2014). In this study, rather than
varying the types of task products that students were asked to
produce we instead varied the modes of processing that students
were asked to engage during multiple text use. We did this
by directing students to engage in intratextual, intertextual, or
metacognitive strategy use when learning from multiple texts and
by facilitating such strategy use by asking students to highlight
and explain information in texts that were consistent with their
assigned task condition. For instance, students in the intertextual
processing strategy condition received task instructions and
a highlighting tool, with three different color options, to aid
them in identifying similar, different, and otherwise related
information introduced across four multiple texts. Students in the
metacognitive processing strategy condition were instructed to
identify content that was easy or difficult to understand and were
provided with two highlighter options to aid them in doing so
(i.e., a red highlighter to mark difficult to understand information
and a green highlighter to mark easy to understand information).
For this study, we posed the following research questions:

MATERIALS AND METHODS
Participants
Participants were 71 undergraduate students enrolled at a large
university in the Mid-Atlantic region of the United States (age:
M = 20.59, SD = 1.98; female: 57.89%, n = 33; male: 42.11%,
n = 24). Students participating identified their race/ethnicity as
White (42.59%, n = 23), Black/African-American (7.41%, n = 4),
Asian (29.63%; n = 16), Hispanic/Latino (12.96%, n = 7), or as
representing more than one racial or ethnic group (7.41% n = 4).
Students represented a variety of class standings—freshman:
8.77% (n = 5); sophomores: 36.84% (n = 21); juniors: 21.05%
(n = 12); seniors: 33.33% (n = 19). Ten students (14.08% of
the sample) only completed the individual difference measures
and did not complete the multiple text task, reducing our
analysis sample to 61.

Procedures
This study proceeded in three main phases. First, students
were asked to complete assessments of prior topic knowledge
and topic interest. Then, students were asked to complete a
multiple text task, including a reading and a writing phase.
Students were randomly assigned to intratextual, intertextual,
or metacognitive processing task conditions, as they did so.
Finally, students were asked to respond to a post-task assessment.
Students completed the study online, via the Qualtrics platform,
at a time and location of their choosing. The study took students
approximately 1 h to complete.

(1) Are there differences in strategy use among students
prompted to engage in the intratextual, intertextual, or
metacognitive processing of multiple texts?
We expected the nature of students’ strategy use across
conditions to differ in both function and referent. In
particular, we expect students in the intratextual condition
to exhibit the greatest degree of constructive-integrative
strategy use directed toward single texts. We expected
students in the intertextual condition to manifest the
greatest degree of constructive-integrative strategy use
directed toward multiple texts. Finally, we expected
students in the metacognitive processing condition to
exhibit the most metacognitive-reflective strategy use,
across referents.
(2) Are there differences in writing performance, citation
use, and responses to open-ended integration questions
among students prompted to engage in the intratextual,
intertextual, or metacognitive processing of multiple texts?
Due to the important role that integration or crosstextual connection formation plays in students’ learning
from multiple texts (Britt et al., 1999; Perfetti et al.,
1999), we expected students assigned to the intertextual
processing condition to demonstrate the greatest degree
of task performance. Then, based on Stadtler and
Bromme’s (2008) work, we expected students in the
metacognitive processing condition to outperform
students in the intratextual condition, across the outcome
measures examined.
(3) Is there an association between students’ multiple text
strategy use and their external outcomes (i.e., research
report writing quality, citation use, and responses to
open-ended integration questions) when learning from
multiple texts?
We expected students’ greater engagement in strategy
use directed toward multiple texts to be associated with
Frontiers in Education | www.frontiersin.org

Overview of Study Measures
Three types of measures were collected in this study. First,
individual difference measures were collected to use as controls.
Second, process measures of students’ multiple text use were
gathered. These data were collected using log indicators, namely
students’ text highlights and associated explanations. Third,
performance data were collected. Process and performance data
were used to answer the focal research questions in this study.

Individual Difference Measures
Two individual difference factors, found to be associated with
multiple text task performance in prior work, were assessed
in this investigation (i.e., prior topic knowledge and topic
interest, Bråten et al., 2014).

Prior Topic Knowledge
Prior topic knowledge was assessed via a term identification
measure. In particular, students were asked to define eight
terms, relevant to the task (i.e., mass incarceration) and taken
directly from the experimental texts (i.e., cash bail, mandatory
minimums, mass incarceration, misdemeanor, over-policing,
parole, probation, and recidivism). Students were instructed
to write N/A if they were unfamiliar with a particular term.
Students’ definitions for each term were scored as 1 (correct) or 0
(incorrect or N/A). For instance, one student defined probation
4
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in mass incarceration in the United States, whereas the other
contended that only a minority of criminal convictions were for
drug-related crimes.
All texts were created to appear trustworthy in nature
by attributing them to faculty at prestigious post-secondary
institutions in the United States. Texts were further presented
as feature articles published in well-respected press outlets (e.g.,
Economist, Atlantic Magazine). Texts ranged from 253 to 258
words in length. The Flesch-Kincaid grade level readabilities
ranged from 14.9 to 16.6, indicating that texts were appropriate
for use with an undergraduate audience. Texts were presented
in a random order and students could navigate backward
and forward across texts. Information about study texts is
summarized in Table 1.

as: “a system set up to prevent incarceration and allow for some
giving back to the community from the offender,” which received
a score of 1. Another student wrote that probation was: “the
conditional release of a convict into society,” which was scored
as a 0, since this was the definition of parole. Cohen’s kappa
inter-rater agreement for students’ prior knowledge was 0.90.

Topic Interest
Students were asked to rate their interest in each of five topics,
related to mass incarceration (i.e., criminal justice, criminology,
public policy, social issues, social justice). Students’ interest in
each topic was rated on a seven-point scale from not at all
interested to very interested. Cronbach’s alpha reliability for the
five-item measure was 0.84. Students’ mean interest ratings were
4.16 (SD = 1.24), indicating that, on average, students were at least
moderately interested in this study.

Task Conditions
Students’ assignment to task condition had two phases.
Fist, students received task instructions, consistent with their
experimental condition, prior to completing the multiple text
task. Second, students were provided with external supports
(i.e., customized highlighting tools) to support their strategy
engagement during processing.

Multiple Text Task
Topic
Mass incarceration in the United States was selected as the topic
of this study for several reasons. First, it represented a complex
and multifaceted topic. Understanding mass incarceration
required students to make sense of a number of difficult
and interrelated concepts, including cash bail and mandatory
minimums in sentencing. Second, mass incarceration was a
topic about which conflicting, but comparably valid, points of
view could be introduced. For example, while some experts
consider parole to be an effective antidote to mass incarceration,
others contend that parole increases recidivism by prolonging
individuals’ contact with the carceral system. Third, mass
incarceration constitutes an important societal issue addressed
with some frequency in the popular press (Bazelon, 2019;
Uhrmacher, 2020). Therefore, we expected students in this
study to have some familiarity with this topic. Finally, mass
incarceration was a topic about which much data were publicly
available and readily accessible, facilitating our construction of
texts that included relevant statistical information in support of
various issues introduced.

Task Instructions
All students received the following task instructions prior to
reading: We will ask you to read four texts to write a research
report about mass incarceration in the United States. Your research
report should connect information presented across texts and cite
your sources. This general set of instructions was followed by
one of three specific task directives, asking students to engaged
in intratextual, intertextual, or metacognitive processing while
learning from multiple texts. Students were randomly assigned
to receive one of these three specific task directives.

External Supports
Additionally, students were asked to highlight information in the
four study texts in accordance with the processing directives they
received. Students were also asked to explain their highlights in
a text-box provided for this purpose. Highlights and associated
explanations were used both as a physical scaffold to support
students’ strategy use, in accordance with their assigned strategy
condition, and as a log-data indicator of what information
students had attended to during reading and what type of
processing was facilitated. While students across conditions may
have highlighted the same sentence in text, the highlighter color
and students’ associated explanations were used to determine
what type of processing each instance of highlighting represented.
For instance, students marking the same information may have
done so in making a judgment of information relevance (i.e.,
engaging in intratextual processing), in forming of a crosstextual connection (i.e., reflecting intertextual processing), or in
determining a sentence’s comprehension ease (i.e., corresponding
to metacognitive processing). Figure 1 includes a screenshot of
the highlighting tool available to students in association with each
strategy condition.
Before viewing and highlighting any of the four experimental
texts, students were introduced to a practice text that they could
highlight according to their assigned strategy condition. The goal

Texts
Four texts were constructed for the purpose of this study. These
were developed to be parallel in structure and overlapping in
content, such that key issues were commonly introduced across
texts, albeit from different perspectives. Structurally, each text
consisted of three paragraphs, each introducing a key issue
related to mass incarceration in the United States. Each key issue
was supported by one piece of relevant statistical information,
attributed to an embedded source cited in-text, such that there
were three pieces of statistical data, and associated sources,
included in each text. In terms of content, the texts were
designed to include some complementary information (i.e., that
agreed with information in another text) and some conflicting
information (i.e., that disagreed with information in another
text). For instance, two texts agreed that the United States
incarcerated more individuals and a greater proportion of
individuals than any other country in the world, while two
texts expressed conflicting views. One of those conflicting texts
suggested that the War on Drugs was responsible for increases
Frontiers in Education | www.frontiersin.org
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TABLE 1 | Overview of study texts.
Source

Words

Grade level1

Economist

253

14.8

Foreign Policy Review

255

15.6

Dr. Mark Miller, Professor of Public Policy,
University of Pennsylvania

New Yorker

254

15.7

Dr. Aaron Lewis, Professor of Sociology,
Cornell University

Atlantic Magazine

258

14.9

Title

Author and affiliation

Understanding the History of Mass
Incarceration (Text 1)

Dr. John Williams, Professor of American
History, Princeton University

U.S. is Unique in the World in terms of
Mass Incarceration (Text 2)

Dr. Sam Campbell, Professor of
Criminology, Dartmouth University

Facts and Myths about Mass Incarceration
in the United States (Text 3)
The Injustice of Criminal Justice: Mass
Incarceration in the United States (Text 4)
1 Flesch-Kincaid

Grade-Level Readability.

FIGURE 1 | Screenshot of highlighter tool for the intratextual strategy condition.

related or connected across texts. Students in this condition were
provided with three highlighting colors to mark similar (green),
different (red), or otherwise related (blue) content across texts.
See Figure 2. This condition was intended to direct students’
attention toward the connections or links that could be formed
across multiple texts.

of this practice text was both to familiarize students with the
use of the highlighting tool and to define the construct of mass
incarceration for readers. During this practice exercise students
were also shown how to navigate forward and backward in
the texts they read. This forward and backward navigation was
specifically introduced to foster students’ potential connection
formation across texts.

Metacognitive Processing

Intratextual Processing

Metacognitive strategy use was elicited by asking students to
highlight the easy or difficult to understand information in each
text: As you read, we will also ask you to highlight any information
that is easy or difficult for your to understanding in each text. “Easy
to understand” content was highlighted in green and “difficult to
understand” content was marked in red. See Figure 3. Prompting
students to identify text-based information as either easy or
difficult to understand was expected to cue students’ engagement
in comprehension monitoring during reading.

In the intratextual condition, students were asked to identify the
important or relevant information included within each study
text. In particular, students were told: As you read, we will also
ask you to highlight any information that you consider to be
relevant or important in each text. Students were further provided
with two highlighting colors allowing relevant (light green) and
important (dark green) information to be differentially marked
(see Figure 1). In this case, prompting students to attend to
relevant and important information during reading was viewed as
fostering an intratextual strategic approach in that students were
prompted to attend to the (relevant and important) information
included within each text. The intratextual processing condition
served as a control or comparison group to which students’
more intertextually- or metacognitively-focused multiple text
processing could be compared.

Processing Measures
Text Highlighting
Students’ highlights and highlight explanations were coded
in terms of their quantity and content. Quantitatively, the
number of sentences students highlighted, across texts, was
totaled. Inter-rater agreement for the number of highlights in
students’ responses was 100%, based on 23 responses scored
(32.39% of the sample).
With regard to content, students’ highlight explanations
were coded per List’s (2020) Comprehensive Strategy Framework,

Intertextual Processing
The intertextual strategy condition asked students to identify
connections or relations across texts: As you read, we will also
ask you to highlight any information that you consider to be

Frontiers in Education | www.frontiersin.org
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that students discussed, (b) the extent to which key issues were
explained or elaborated in students’ writing, and (c) the extent
to which key issues were described in an integrative fashion,
based on information introduced across two or more texts.
Students’ responses were assigned a 1 when they introduced
a single issue discussed anywhere in the study texts and a 2
when a single issue was not only introduced, but also discussed
in an elaborated fashion, with associated evidence, examples,
or explanations introduced. Responses assigned a 3 discussed
multiple issues introduced within the study texts, while a 4 was
assigned to responses that both discussed multiple issues and
elaborated on at least two of these, with additional evidence or
explanations provided. Finally, responses assigned a 5 contained
one instance of intertextual integration, or discussed one issue
related to mass incarceration, based on information introduced
across two or more texts. Responses assigned a 6 included the
integrated discussion of two or more issues based on information
introduced across multiple texts. See Table 3 for a rubric
with sample responses. Inter-rater agreement for the scores
assigned to students’ written responses was Cohen’s κ = 0.75
(exact agreement: 78.94%). The number of unique citations
included in students’ research reports was also totaled. Exact
agreement for the number of citations included in students’
responses was 92.45%.

according to their strategy functions (i.e., constructiveintegrative, critical-analytic, or metacognitive-reflective
processing) and referents (i.e., a single text, multiple texts,
or students’ prior knowledge/beliefs). This 3 × 3 taxonomy
resulted in students receiving nine separate scores to capture
their reported strategy use across all four study texts. For
example, students received three separate scores reflecting their
engagement in constructive-integrative processing directed
toward a single text, toward multiple texts, and toward their
own prior knowledge and beliefs. As an example, one student
explained the information they highlighted as follows: “The
article is easy to understand. . .The author gives detail and
support to his or her thesis very well.” This explanation was
coded as reflecting metacognitive-reflective and critical-analytic
processing, both directed toward a single text. Another student
explained one of their highlights as follows: “This text expresses
the failure of the community correction programs, similar to
the previous text,” with this explanation coded as reflecting
constructive-integrative processing directed toward multiple
texts. It is important to note that while students’ highlights and
explanations could correspond to their assigned task condition,
this was not always the case. For instance, students directed to
engage in intratextual processing often identified important and
relevant information in texts, however, students assigned to the
intertextual processing condition also, at times, explained their
highlights as reflecting relevance determinations (see Table 2 for
additional coding examples). Inter-rated agreement for strategy
coding was 80.19%, based on our coding of all student responses.

Post-task Assessment
Although the rubric used to score research reports was designed
to capture both the breadth (i.e., number of issues discussed)
and depth (i.e., elaborated and integrated discussion of issues) of
students’ understanding of mass incarceration, we were interested
in probing this understanding further. As such, students were
asked to respond to a series of open-ended questions designed
to assess their integrative understanding of various key issues
discussed across the four study texts. That is, while students could
choose whether or not to write about the controversial issue of
the War on Drugs in the research reports that they composed,
students’ understanding of this issue was directly assessed in the
open-ended questions that students were asked to answer. In
particular, students were asked to: Think about the four texts

Research Report
Following the reading phase, students were asked to confirm that
they were ready to compose their research reports on the topic
of mass incarceration in the United States, with students able to
return to the four study texts if they wanted. In composing their
research reports, students were asked to “identify connections
across the texts you read” and to include citations in their writing.
The research reports students composed were scored using
a six-point rubric. The rubric was designed to award points
for (a) the number of key issues related to mass incarceration

TABLE 2 | Examples of strategy explanation codings.
Functions

Referents
Single text

Multiple texts

Prior knowledge/beliefs

Constructive-Integrative
processing

“I highlighted information that I
thought were key points in the
reading”

“This piece was very similar to the definitions
that were previously stated. This was seen
through the consistent discussion of words
such as parole and mandatory minimums.”

“I also highlighted things that may not be
completely familiar to me, therefore pointing it
out from the other information I read.”

Critical-Analytic processing

“Citations make stuff seem
credible”

“This text talks about how parole leads to
re-incarceration, however the next text states
that twice as many people are on
parole/probation than incarcerated.”

“I am not familiar with the Equal Justice
Initiative, but.The Equal Justice Initiative found
misdemeanors to make up 80% of all arrests in
2017, but these arrests are made to maintain
law and order.”

Metacognitive-Reflective
processing

“I do not understand the red
highlighted points.”

“I also highlighted the information about the
mandatory minimums on drug offenses
because it helps me better understand the
argument in the first reading”

“Mass incarceration and pardon are two new
words for me. Therefore, this sentence is
difficult for me to understand.”
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TABLE 3 | Rubric for scoring students’ research reports.
Score

Description

Example

Frequency

1

Single, specific issue
introduced

All four texts discussed the issue the US have surrounding the topic of mass incarceration. They all
talked about how mass incarceration is being implemented and why they were created. Additionally,
the reasoning for these mass incarcerations are due to drug crimes in which many police officers
target minorities.

8.77% (n = 5)

2

Single, specific issue
introduced and
elaborated

When I see those data about mass incarceration for the first time. I was shocked by those numbers.
However, the US government always states that they will treat people equally no matter the race.
But one of the factors which contribute to mass incarceration is cultural background. I used to learn
CCJS 100, and one of the lectures talked about that blacks are more likely to commit crimes than
whites. Did they really do something bad? Or just some people have a bias on them. . .

1.75% (n = 1)

3

Multiple issues
introduced

The United States holds the greatest number of people incarcerated, compared to other countries
around the world. The United States found that arrests related to drug use have increased 10 times.
Increasing parole and probation have been considered to help monitor these issues, but this might
not be the most effective solution. To continue, Black and Latino people make up a small portion of
the United States’ population but they make up a vast percentage of people incarcerated, which
indicates over-policing.

14.04% (n = 8)

4

Multiple issues
introduced and
elaborated

Mass incarceration in the United States is a large issue that should be addressed. Many
contributing factors have to do with this issue. Some of these factors include over-policing, over-use
of the parole system, and over-emphasis on minority communities and not the population as a
whole. . .One of the readings stated that the United States assigns the longest punishments
compared to all other countries for the same crimes. Additionally, more arrests and convictions are
made against people in the Latino or African American communities, compared to other individuals.
An interesting point made in one of the readings is that all people, white or black, engage in the
same amount of drug-activity and crime. I believe that if less parole opportunities were granted for
individuals who may not be able to comply with all the rules and regulations, the recidivism rate
would likely decline. If prisoners were forced to finish out their sentences and not receive any special
treatment or early release, they will likely integrate themselves back into society more effectively
compared to going back into society while still paying the price for your crime. The policing system
is obviously flawed and could use improvements in several areas.

15.79% (n = 9)

5

Multiple issues
introduced, elaborated,
and single instance of
integration

. . .. Many researchers have been looking into the reasoning for this recurring problem, and why the
trend has been increasing over the past years rapidly. Dr. John Williams sees this problem and
points out that in 2018, over 2.3 million people were in U.S prisons. He says that, “Those
incarcerated for drugs increasing from 40,000 in 1980 to over 400,000 in 2017.” A big problem
encouraging this increase is all of the prisoners being brought in during this war on drugs.
Not only did Dr. Williams see this problem, but so did Dr. Sam Campbell stating, “Analysis from the
United Nations Office on Drugs and Crime found that the U.S has less than 5% of the world’s
population, but almost 25%of the world’s prisoners.” Drugs are a huge factor for why the prisons in
the U.S are so overcrowded now, but that is not the only reason. Dr. Aaron Lewis found that
misdemeanors make up 80% of all arrests in 2017. Another factor for why the jails/prisons are so
crowded is because they are locking people up who don’t necessarily need to be locked up.

21.05% (n = 12)

6

Multiple issues
introduced, elaborated,
and multiple issues of
integration

Dr. John Williams suggests that the war on drug plays a large role in mass incarceration due to
33.33% (n = 19)
the major increase in imprisonment of drug-related crimes (Williams). His main argument points to
how mandatory minimums are enforced for even possession of drugs, which then ultimately leads
to the mass imprisonment of many people for an extended amount of time and for menial crimes
(Williams). Dr. Aaron Lewis presents a related factor toward the overall root of mass incarceration.
He brings up the idea of mass incarceration being inherently racist due to the hyperfocus on those
who are of the minority in the US, Blacks and Hispanics (Lewis). . . . . .To address solutions to the
issue of mass incarceration, Dr. Williams proposes favoring for probations and paroles (Williams).
He claims that it is more cost efficient and promotes community corrections (Williams). However,
Dr. Lewis, Dr. Miller and Dr. Campbell note that utilizing more paroles is not the most effective solution
and that around half of those on parole do not succeed (Lewis) due to them being sent back for
breaking a minor violation (Campbell) or being unable to pay certain fees (Lewis)

Instances of integration are underlined and italicized; Citations are bolded.

you read. Please summarize what the texts said about each of
these main points. Please be sure to think about the information
presented across all four texts in the summaries you compose.
Students were then asked to summarize information related to
each of four key issues discussed across multiple texts (i.e., the
number of incarcerated individuals in the U.S., the War on Drugs,
the “tough on crime” culture in the U.S., and the advantages and
disadvantages of community corrections). Students’ responses to
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each open-ended question were assigned a score of 0, 1, or 2,
according to whether these were incorrect or incomplete (0),
reflected information only from a single text (1), or considered
information provided in more than one study text (2). Students’
scores were totaled across all four of the key issues that they were
asked to summarize, based on information introduced across
multiple texts. Sample responses are included in Table 4. Exact
agreement for students’ open-ended response scores was 88.32%.
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RESULTS

p < 0.001, η2 = 0.44], reflecting a large effect. Post hoc analyses
using Tukey’s HSD found students assigned to the metacognitive
strategy condition to use significantly more metacognitivereflective strategies directed at single texts (M = 4.05, SD = 3.73)
than students assigned to either the intratextual (M = 0.16,
SD = 0.50) or the intertextual (M = 0.00, SD = 0.00) strategy
conditions, ps < 0.001. Likewise, students’ metacognitivereflective strategy directed toward their prior knowledge differed
across conditions, F(2,56) = 6.61, p < 0.007, η2 = 0.19. In
particular, this approach to strategic processing was only manifest
by students in the metacognitive processing condition (M = 0.55,
SD = 0.94), ps < 0.01.
No other strategy categories were found to significantly differ
across conditions, ps > 0.02. The amount of information that
students highlighted also did not differ by task condition, p = 0.52.

Research Question 1: Differences in
Strategy Use by Task Condition
Our first research question examined differences in students’
manifest strategy use across task conditions. A series of oneway ANOVAs were conducted, with alpha adjusted to 0.007 for
multiple comparisons (i.e., α = 0.05/8). Because so few students
exhibited critical analytic processing directed toward their
prior knowledge, this aspect of strategy use was not analyzed.
Descriptive information for strategy use across conditions is
presented in Table 5.
To start, students’ use of constructive-integrative strategies
directed at multiple texts differed significantly across task
conditions [F(2,56) = 12.48, p < 0.001, η2 = 0.31], indicating a
large effect. Post hoc analyses, using Tukey’s HSD, determined
that students assigned to the intertextual condition employed
significantly more constructive-integrative strategies directed at
multiple texts (M = 3.60, SD = 3.98) than students assigned to
either the intratextual (M = 0.42, SD = 0.84) or the metacognitive
(M = 0.25, SD = 0.44) strategy conditions, ps < 0.001.
Moreover, students’ use of metacognitive-regulatory strategies
directed at single texts differed by task condition [F(2,56) = 21.71,

Research Question 2: Performance
Differences by Task Condition
For the second research question, we used three one-way
ANOVAs to examine whether students’ quality of research report
writing, citation use, or responses to open-ended questions
tapping integration differed by task condition. However, writing

TABLE 4 | Sample open-ended responses.
Inaccurate/incomplete (0)

Summary based on a single
text (1)

Summary based on multiple texts (2)

Number of people in
U.S. prisons

A lot

Is the most in the world,
accounts for a quarter of the
world’s prison population

2.3 million, makes up 25% of the world’s imprisoned

Probation and parole
and mass incarceration

Probation and parole are
monitored from an officer

Over 40% of those on
probation and parole re-offend
and are sent back to prison.

Probation and parole may lessen the financial burden of
mass incarceration; however, it overall will not decrease the
amount of people in jail because these practices often lead
to recidivism.

TABLE 5 | Descriptives.
Intratextual processing

Intertextual processing

Metacognitive processing

Total

Total highlights

19.95 (8.21)

16.48 (7.97)

17.95 (11.59)

18.06 (9.43)

CI-ST

5.68 (4.10)

2.50 (3.10)

3.35 (3.22)

3.81 (3.68)

CI-MT

0.42 (0.84)

3.60 (3.98)

0.25 (0.44)

1.44 (2.81)

CI-PK

0.53 (1.31)

0.45 (1.57)

0.60 (1.23)

0.53 (1.36)

CA-ST

0.74 (1.41)

1.35 (2.16)

0.55 (0.94)

0.88 (1.60)

CA-MT

0.05 (0.23)

0.50 (0.89)

0.05 (0.22)

0.20 (0.58)

CA-PK

0.00 (0.00)

0.00 (0.00)

0.05 (0.22)

0.02 (0.13)

MR-ST

0.16 (0.50)

0.00 (0.00)

4.05 (3.73)

1.42 (2.87)

MR-MT

0.11 (0.32)

0.00 (0.00)

0.45 (0.89)

0.19 (0.57)

MR-PK

0.00 (0.00)

0.00 (0.00)

0.55 (0.94)

0.19 (0.60)

Research report quality

4.00 (1.81)

4.53 (1.87)

4.15 (1.90)

4.23 (1.84)

Number of citations

0.83 (1.42)

1.53 (1.87)

1.65 (1.53)

1.35 (1.63)

Open-ended responses

3.94 (2.24)

3.79 (2.37)

3.63 (1.61)

3.79 (2.06)

Strategic processing

Performance

CI is constructive-integrative processing; CA is critical-analytic processing; MR is metacognitive-reflective processing; ST is single text; MT is multiple texts; PK is prior
knowledge and beliefs.
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quality, citation use, and open-ended response scores did not
differ by condition (ps > 0.26).

DISCUSSION
Guided by the IF-MT, this study examined whether directing
students to engage in intratextual, intertextual, or metacognitive
processing in the preparation stage of multiple text learning,
resulted in variable strategy use during execution, and in
differences in production, or in learners’ task performance. Two
key findings emerged in this study. First, students’ manifest
strategy use was found to differ in association with the processing
directives that they received prior to reading. Second, students’
engagement in constructive-integrative processing directed at
multiple texts was found to predict open-ended integration
performance, one of the outcome measures examined in this
study. We discuss each of these main findings, in turn. As a
whole, results from this study align with theoretical insights from
the IF-MT. In particular, using an innovative methodological
approach, we establish that (a) modes of strategic processing
can be instantiated via task instructions, (b) students direct
strategic processing toward a variety of referents when learning
from multiple texts, and (c) strategy use is associated with
integration performance.

Research Question 3. Association
Between Processing Differences and
Task Performance
For our third research question, we examined the role of strategy
use in students’ performance on the external outcomes examined
in this study (i.e., the quality of students’ research reports,
citation use, and responses to open-ended integration questions).
For each model, prior topic knowledge was controlled for in
Step 1. Experimental condition, indicator coded relative to the
intratextual strategy use condition, was entered in Step 2, and
the total volume of information that students highlighted, across
texts, as well as students’ manifest strategy use, were entered as
predictors in Step 3. Because of the volume of strategy types
examined in this study, and because our interest was specifically
focused on students’ cross-textual linking or integration-focused
strategy use, only variables reflecting students’ multiple textdirected strategy use, including constructive-integrative, criticalanalytic, and metacognitive-reflective processing, were included
in Step 3. Table 6 includes correlations among key variables.

Differences in Processing by Strategy
Condition

Research Report Scores
The model predicting students’ research report writing quality
was not significant, p = 0.34.

In this study, we asked students to engage in intratextual,
intertextual, or metacognitive processing when completing a
multiple text task. We then tracked such processing, or students’
manifest strategy use, by asking learners to highlight particular
information in texts, in accordance with their strategy condition,
as well as to explain their highlights. When the association
between assigned mode of processing and manifest strategy use
was examined, students assigned to the intertextual processing
condition were found to use more constructive-integrative
strategies directed at multiple texts than students asked to
engage in intratextual or metacognitive processing. Likewise,
directing students to engage in metacognitive strategy use during
reading resulted in their significantly higher deployment of

Citations
The model predicting the number of citations included in
students’ written responses was not significant, p = 0.07.

Open-Ended Integration
The model predicting students’ open-ended integration scores
was overall significant [F(7,45) = 2.72, p < 0.05, R2 adj = 0.19]
corresponding to a medium effect. However, only students’
engagement in critical-analytic strategy use directed toward
multiple texts was an individually significant predictor in the
model (β = 0.43, p < 0.01). See Table 7 for a model summary.
TABLE 6 | Correlation among key indicators.
1
(1) No. H

2

0.24

(3) CI-MT

−0.14

(4) CI-PK

0.06

(5) CA-ST

0.28*

−0.06

1.00

−0.16

−0.01

−0.19

−0.18

(7) MR-ST

0.06

−0.25

(8) MR-MT

0.32*

(12) Open-ended

6

7

8

9

10

11

1.00

0.07

−0.08

(11) Cites

5

1.00
−0.28*

(6) CA-MT

(10) RR Quality

4

1.00

(2) CI-ST

(9) MR-PK

3

0.41***

1.00

0.10

0.18

1.00

−0.21

−0.04

−0.15

−0.10

1.00

−0.04

−0.15

−0.06

0.01

−0.06

0.53***

−0.10

−0.03

−0.16

0.13

−0.14

−0.11

0.39**

0.20

0.11

0.15

0.04

0.14

0.20

−0.10

−0.07

−0.07

0.14

0.37**

0.15

0.07

0.18

0.07

0.45***

0.27*
0.25

1.00
0.25

1.00

−0.10

−0.16

−0.12

0.26

0.03

0.09

0.50***

1.00

−0.03

0.12

−0.03

0.51***

0.41**

1.00

CI is constructive-integrative processing; CA is critical-analytic processing; MR is metacognitive-reflective processing; ST is single text; MT is multiple texts; PK is prior
knowledge and beliefs; No H. is the number of highlights; RR Quality is the quality of students’ research reports. *p < 0.05; **p < 0.01; ***p < 0.001.

Frontiers in Education | www.frontiersin.org

10

October 2020 | Volume 5 | Article 578062

List and Alexander

Strategy Use and Multiple Texts

TABLE 7 | Model summary predicting open-ended integration performance.
B

SE(B)

β

p

0.12

0.15

0.11

0.42

Intertextual processing

−0.96

0.76

−0.22

0.21

Metacognitive processing

−0.22

0.63

−0.05

0.73

Total bumber of highlights

0.03

0.04

0.10

0.48

Constructive-integrative processing directed at multiple texts

0.16

0.11

0.23

0.16

Critical-analytic processing directed at multiple texts

1.45

0.49

0.43

0.005

Metacognitive-reflective processing directed at multiple texts

0.78

0.71

0.14

0.28

Predictors
Step 1: Control
Prior knowledge
Step 2: Strategy condition

Step 3: Strategy use

F(7,45) = 2.72, p < 0.05,

R2

adj

= 0.19. All coefficients based on last step of the model.

FIGURE 2 | Screenshot of highlighter tool for the intertextual strategy condition.

FIGURE 3 | Screenshot of highlighter tool for the metacognitive strategy condition.

metacognitive-regulatory strategies direct at both single texts and
at their prior knowledge or beliefs, as compared to students in
the other two conditions. We draw four key conclusions based
on these results.
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Among students directing any strategy functions toward
multiple texts (52.54%, n = 31), 70.24% of the multipletext directed strategies used were focused on constructionintegration, with only 19.89% of such strategies focused on
metacognition-reflection and 9.87% of these focused on criticalanalytic processing. This suggests that when a particular
approach to processing is cued, learners’ focus on such processing
may come at the cost of a broader or more varied repertoire
of strategy use. Alternatively, particularly in the case of criticalanalytic processing, such processing may have been particularly
limited both because it was not explicitly cued in any of the
task conditions and because all of the texts used in this study
were designed to be trustworthy in nature. Nevertheless, we were
heartened by some students’ efforts to corroborate and compare
information across texts, as demonstrated in responses such as:
“This highlight shows a different statistic that only 20% of crimes
are drug related,” reflecting critical-analytic processing or efforts
to corroborate statistical information across texts.
When examining strategy use across conditions, a number
of additional patterns emerged. For one, the majority of
students’ strategy functions were directed toward single texts
and constructive-integrative processing. This dominance is
understandable given that, at its heart, this task involved
students trying to learn about a complex and controversial
topic, based on information presented within a series of
individual, albeit conceptually connected, texts. It therefore
follows that strategies aimed, fundamentally, at constructing
meaning dominated students’ learning. Likewise, it seems logical
that strategies directed at engaging students’ prior knowledge
or beliefs were relatively under-represented in this study.
This may reflect the relatively low prior knowledge of our
sample. At the same time, we were somewhat surprised by
these results given that the topic of mass incarceration is
a controversial one in the United States and, in this study,
was described across texts presenting partially conflicting
information. As such, we expected the controversial nature of
this topic to potentially elicit students’ strategy use directed
toward their prior beliefs. Finally, students’ metacognitiveregulatory strategy use was found to be comparatively wellrepresented in this study, whereas prior work has found
students to engage in metacognition only to a limited extent
(Du and List, 2020). Of course, this may be in large-part
attributable to the task instructions that students in the
metacognitive processing condition received, prior to reading.
Nevertheless, results from this study seem to be an encouraging
indicator that metacognitive monitoring during reading can
be cued via the task instructions provided, as was previously
done by Stadtler and Bromme (2008).
The fourth and final conclusion is methodological in nature.
In this study, we used students’ highlights and associated
explanations as indicators of strategy use during reading.
We found doing so to be an effective method of assessing
processing. Indeed, capturing the nature of students’ strategy
use during task completion has long proven to be a formidable
challenge (Fryer and Dinsmore, 2020). On the one hand, thinkaloud procedures have been effective at capturing students’
online processing. On the other hand, think-alouds are data

produce various types of external outcomes to be associated
with differences in task performance (Wiley and Voss, 1999;
Gil et al., 2010a,b; List et al., 2019a). Here we demonstrate
that task assignments can further be used to specify a
desired mode of processing for students to engage during
reading. Instructing students to engage in particular types of
processing during task completion may be a particularly effective
approach to use in instances when students have inaccurate
or incomplete schema for what strategies different tasks may
require (Wiley et al., 2018; List et al., 2019a). Instructing
students to employ particular forms of processing may also
increase the frequency with which students engage in deeplevel strategy use (e.g., evaluation, metacognition), with such
strategy use rarely spontaneously reported (Gerjets et al., 2011;
Du and List, 2020).
Indeed, in this study we were encouraged to find that
asking students to engage in intertextual processing resulted
in their increased strategy use directed toward multiple texts.
This constitutes a key contribution of this study. In effect,
while prior work has recognized the importance of students’
engagement in intertextual processing, students have been found
to manifest such processing to varying extents and often only
in accordance with the degree of support for such processing
provided by the study design (e.g., Britt and Sommer, 2004;
Cerdán and Vidal-Abarca, 2008). In this study, we found a
rather large volume of processing to be directed toward multiple
texts, with such processing including constructive-integrative,
critical-analytic, and metacognitive-reflective modes of strategy
use. This suggests that the provision of task instructions
to cue processing, in addition to various other physical
scaffolds (e.g., highlighting; backward/forward navigation
across texts), may increase students’ engagement in intertextual
processing during reading.
As a third point, we found it fruitful to compare
the relative prevalence of the various forms of strategic
processing that students exhibited in this study to those
documented in prior work. In examining similar categories
of strategic processing, Anmarkrud et al. (2014) found
students’ linking strategies (i.e., directed toward multiple
texts) to most commonly reflect efforts to identify and
learn important information (47.1%) and to evaluate
sources and information (36.3%), with these categories
generally corresponding to constructive-integrative and
critical-analytic processing, respectively. In this study,
too, strategies directed at multiple texts were most
commonly constructive-integrative in nature, with criticalanalytic and metacognitive-reflective strategies directed
toward multiple texts to a considerably more limited
extent. In this study, these somewhat reduced rates of
critical-analytic
and
metacognitive-reflective
strategy
use, directed at multiple texts may be partly explained
by the task directives we employed. That is, because
students assigned to the intertextual processing strategy
condition were directed to focus on multiple texts and
to identify the connections among these, it seems logical
that constructive-integrative strategy use dominated other
strategy functions.
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processing during execution. This strategic processing, in turn,
then results in particular differences in task performance (i.e., the
types of cognitive outcomes that students construct as a result of
learning from multiple texts). Such an explanation is consistent
with our not finding significant difference in task performance
to manifest across strategy conditions (Research Question 2)
but, nevertheless, our determining strategy use to differ by
task condition (Research Question 1) and multiple text directed
strategy use to predict task performance (Research Question 3).
Validating such an understanding requires replicating this study
and exploring mediation analyses, as we aim to do in future
work. Implications for the IF-MT are, in part, that even if task
assignments can be used to engender particular forms of strategic
processing during execution, the degree to which such strategies
are engaged and their quality are the ultimate determinants of
students’ production, or resultant task performance.

and labor-intensive procedures that may be overly taxing for
some learners (Van Gog et al., 2005; Muñoz et al., 2006).
In this study, rather than using a think-aloud approach, we
asked students to highlight particular information in texts, as
an indicator of strategy use, and to explain these highlights.
To the extent that the information students highlighted
and their corresponding explanations were found to differ
across task conditions in the ways expected, this approach to
capturing strategic processing may be a promising one. Students’
highlights and associated explanations, in this study, seemed
to be effective at providing information regarding students’
attendance to specific content in texts (i.e., according to the
information highlighted) and associated cognitive processes
(i.e., through the explanations provided). Moreover, our use
of highlighting allowed us to capture students’ strategic
processing in an accessible and scalable way. As such, using the
highlighting tool, with associated explanations, may constitute
a useful method for capturing strategic processing during
reading in future work.

Implications
There are at least four implications for theory and practice
associated with this study. To start, this study is among the first
to expressly use the IF-MT as a framework for understanding
students’ learning from multiple texts. In this study, we were able
to link aspects of the task assignment, to students’ processing
during execution, to the quality of the external products that
students developed after reading a set of multiple texts. Second,
in this study we adopted an innovative and analytic approach
to capturing students’ processing when learning from multiple
texts. That is, we were able to decompose the nature of
students’ strategic processing both in terms of its functions
and referents. Indeed, and thirdly, we did this by adopting a
novel methodological approach to capture the nature of students’
strategic processing, namely the use of a highlighting tool with
associated explanations. In doing so, we demonstrated that
strategic processing, when captured in this manner, corresponded
to the task assignment that students received prior to reading.
Finally, and in line with much of the literature, we demonstrated
that learners’ engagement in multiple-text directed strategies,
in particular, had benefits for students’ integration-related task
performance when learning from multiple texts.

Predicting Task Performance Based on
Strategy Use
A second finding to emerge from this study is that while
students’ overall task performance did not differ by strategy
condition, differences in manifest strategic processing, and
multiple text directed critical-analytic strategy use, in particular,
were predictive of students’ responses to open-ended questions
tapping integration. This latter finding seems logical given that
these strategies most reflected deep-level intertextual processing,
while the open-ended questions used in this study assessed
students’ integrative understanding of complementary and
conflicting issues discussed across texts.
Still, we were somewhat surprised to find that strategy use
was not significant in predicting students’ research report quality.
In part, this lack of findings may be attributable to some
limitations in sample size. Nevertheless, interpreted through the
lens of the IF-MT, it may be that while the nature of students’
strategic processing was associated with the cognitive outcomes
that students generated, such strategy use did not carry forward
to the external products (i.e., research reports) that students
composed. This constitutes an explanation for why open-ended
integration performance, capturing students’ cognitive outcomes,
was predicted by strategic processing during reading, while
research report writing quality, considered to be an external
outcome, was not. As suggested by List and Alexander (2019), in
their description of the IF-MT, the external products that students
compose based on multiple texts, in addition to reflecting a
set of cognitive outcomes, also demand that students employ
a variety of writing skills, not expressly specified in the IFMT. Still, the link between students’ cognitive outcomes and
writing performance is clearly exhibited in this study via the
strong association among these two outcome measures of interest
(see Table 6).
As a more general theory of the case, our understanding of
these results is that the mode of processing prompted in students
in the preparation stage of the IF-MT, impacts their strategic
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Limitations
Despite the strengths of this study, at least four limitations must
be acknowledged.
First, in this study, we assigned students to engage in
intratextual, intertextual, or metacognitive processing when
learning from multiple texts. This was done to isolate the
effects of each mode of strategy engagement on students’
multiple text task performance. And, indeed, task assignment was
found to be associated with differences in strategy engagement,
as captured via the information that students highlighted
and their associated explanations. Nevertheless, within the
context of real-world multiple text tasks, students are likely
to need to engage a variety of strategies, including all three
of these types, for successful task completion. In other words,
learning from multiple texts simultaneously requires students
to identify relevant and important information, to connect
information across texts, and to monitor text quality and their
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Anmarkrud et al., 2014). Nevertheless, research report writing
was the task assignment used in the present study both because
we wanted to encourage students’ comprehensive discussion
of the various key issues introduced across texts (List and
Alexander, 2019; List et al., 2019a) and because the experimental
texts used in this study did not have a clear, two-sided
argument structure.
Finally, students completed this study online, at a time and
location of their choosing and in the midst of the COVID-19
pandemic. These factors may have resulted in lower than desired
recruitment and performance in this study. As such, replicating
results, in both lab-based and classroom settings, constitute
important areas for future work.

own understanding. To the extent that cuing students’ use of
all of the strategies that they may need for successful task
completion is unreasonable and that strategic processing should,
by its very nature, be deliberately and dynamically engaged by
learners, this study only demonstrates the association between
particular types of strategy engagement (i.e., directed toward
multiple texts) and task performance. More work is still needed
to understand how such strategy engagement may be best
fostered in learners.
Second, our coding of students’ strategy use in this study
was based on the information that students marked, using
the highlighting tool, and their associated explanations for the
information highlighted. While we considered this to be an
effective and unobtrusive way to collect data on processing,
this approach carried with it a number of limitations. For
instance, there was not always a one-to-one mapping between
the information that students highlighted and the associated
explanations that they wrote. This requiring us to generalize
that, for example, when students reported that they highlighted
relevant information, this explanation pertained to all of the
sentences that they indicated in-text. Further, we, as researchers,
interpreted students’ explanations of strategy use as serving
particular functions and as directed toward specific referents.
However, these interpretations, although supported by the
information that students highlighted in text, should be validated
with behavioral measures, like eye-tracking, in future work.
Finally, asking students to type their explanations for information
highlighted in association with each text rather than to report
strategic processing continuously (i.e., as during a think-aloud)
may have resulted in incomplete or overly-crystalized strategy
reports. That is, students may have either under-reported
all of the processing that they engaged during reading or
refined their explanations, perhaps to better comport with task
demands. Both of these possibilities are suggested by prior work
(Van Gog et al., 2005).
Third, the two performance outcomes examined in this study
were scored in such a way that prioritized students’ multiple
text integration. Although content integration, or connectionformation across texts, has been identified as a central outcome
in students’ learning from multiple texts (Britt et al., 1999;
Perfetti et al., 1999), additional factors (e.g., writing quality,
organization) were not well-captured by our rubric, as aspects
of external product composition. A broader range of multiple
text learning outcomes, scored in a more comprehensive fashion,
should potentially be considered in future work. As an added
point, the emphasis on integration reflected in the rubrics
used to score both students’ research reports and open-ended
responses may have unduly benefited students belonging to
the intertextual processing strategy condition. Still, these effects
were somewhat mitigated both by the truly essential role of
integration in students’ learning from multiple texts (i.e., we
considered our prioritizing of integration to be appropriate) and
by the lack of differences in task performance identified across
conditions. Further, asking students to compose a research report
is not a task assignment that has frequently been examined
in prior work, with directing students to engage in argument
composition being much more common (Wiley and Voss, 1999;
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CONCLUSION
In this study, we sought to contribute new insights into
undergraduate students’ ability to learn about a complex and
controversial topic (i.e., mass incarceration) through their
engagement in a multiple text task. The design of this
investigation was theory-based, reflecting the phases of multiple
text learning and the strategic processes articulated in the
Integrated Framework of Learning from Multiple Text. In
keeping with the goals of this special issue on information
processing assessment and online thinking and reasoning in
higher education, we presented the undergraduate students in
our study with three varied task directives intended to orient
their processing of information contained in four carefully
orchestrated texts. Moreover, to externalize students’ thinking
and reasoning during task completion, without disrupting or
distorting processing too much, we asked students to highlight
information in texts corresponding to their particular task
condition (i.e., intratextual, intertextual, and metacognitive). We
then created a unique system for scoring these highlights based
on the strategy functions and referents represented by each
highlighted segment of text.
To extend what is known about college students’ multiple
text task performance, we also incorporated several measures
of learning. Specifically, we assessed the quality of the research
reports that students composed based on multiple texts, as
well as students’ responses to a series of open-ended questions
specifically created to capture their integrated understanding
of content introduced across the four study texts. In terms of
the IF-MT, we expected that the varied processing directives
that students had been given in the preparation stage, and
the specific highlighter tools that students were asked to use
during execution, would translate into differential research report
quality and responses to open-ended integration questions in the
production stage. As hypothesized, the three directives, indeed,
resulted in changes in learners’ processing and task performance.
All in all, what this investigation has contributed to the
literature on information processing and online thinking and
reasoning assessment is clear evidence that even mature readers
can benefit from scaffolds that serve to orient their text processing
in facilitative ways. In addition, the current study has offered
alternative ways that students’ thinking and reasoning can be
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effectively captured during the course of task completion, along
with innovative methods for scoring such thinking. Without
question, there is much more to be learned about university
students’ information processing in online contexts and the
thinking and reasoning that give rise to learning within those
contexts. Nonetheless, we regard this study as a step in the
right direction.
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