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Multiple source use (MSU) has been identified as both a critical competency and a
key challenge for today’s students, living in the digital age (Goldman & Scardamalia,
2013b). Theoretical models of multiple source use provide insights into how the MSU
process unfolds and identify points at which students may encounter challenges (i.e., in
source selection, processing, and evaluation, Rouet & Britt, 2006). However,
understandings of MSU have been limited by two gaps in the literature. First, while
points of challenge in students’ MSU process have been examined independently,
comprehensive models considering the joint role of source selection, processing, and
evaluation in task performance have not been fully investigated. Further, while research
on MSU has focused on students’ behaviors when engaging with texts, individual
difference factors have been considered only to a limited extent, despite their theorized
importance (Rouet, 2006).

The purpose of the present study was to examine the extent to which multiple
source use behaviors (i.e., source selection, processing, and evaluation) and learner
characteristics (i.e., prior knowledge, domain general source evaluation behaviors, stances
on the target issue) predicted open-ended task performance.

Participants were 197 undergraduate students, asked to complete measures

assessing their prior knowledge, stances on the Arab Spring in Egypt, the topic of the task,



and domain general source evaluation behaviors. Then, participants were tasked with
using a library of six sources to respond to a controversial prompt about a contemporary
event (i.e., Arab Spring in Egypt). Four indices were used to assess open- ended response
quality: (a) word count, (b) the number of arguments included in students’ responses, ()
scores on the SOLO taxonomy (Biggs & Collis, 1982), reflecting the extent to which
responses integrated and evaluated information presented across texts, and (d) the number
of citations in students’ answers.

Key findings included the role of students’ ratings of source interestingness and
time on texts as predictive of open-ended task performance. Further, students’
trustworthiness evaluations were found to be associated with SOLO scores. Overall, as
compared to multiple source use behaviors, learner characteristics were found to have a

more limited effect on task performance.
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CHAPTER 1: STATEMENT OF THE PROBLEM

You got a logic in your house...it's got keys instefadials and you punch

the keys for what you wanna get...if you punch femtbather forecast or

who won today’s race at Hialeah or who was mistiasthe White House

during’ Garfield’s administration or what is PDQ drR sellin’ for today,

that comes on the screen too. The relays in thie da it. The tank is a

big buildin’ full of all the facts in creation ardll the recorded telecasts

that ever was made — an’ it's hooked in with ad tither tanks all over

the country—an’ anything you wanna know or seeearhyou punch for it

an’ you get it. Very convenient. Also it doesinfat you, an’ keeps

books, an’ acts as a consultin’ chemist, physiastionomer, an’ tealeaf

reader

The opening excerpt comes from the short stanypgic Named Jqgevritten by
science-fiction author Murray Leinster and publirethe 1946 issue @&stounding
Science Fiction This story is widely considered to be the instim for the World Wide
Web (Ferro & Swedin, 2009). The preceding excepans this document because the
ease of information access that Lienster foretoltid46 is a reality for today’s students.
Although, as Lienster describes, today’s “logicedyde students with equally easy
access to information from “chemist, physicisty@stmer, an’ tealeaf reader,” they do
not aid learners in distinguishing among thesermédional sources or in integrating
their predictions into a viable response. Indetatjents, even at the undergraduate level,
have been found to experience difficulties in difedy using their “logics.”

Specifically, students have been found to expegemallenges in selecting from among



the multitude of varied sources their logics proffgrocessing and making use of “all the
facts in creation”, and in evaluating the credilibf “recorded telecasts” ranging widely
in reliability (Britt & Aglinskas, 2002; Kiili, Lawinen, & Marttunen, 2008; Grimes &
Boening, 2001; Metzger, Flanagin, & Zwarun, 2008}.the same time, these processes
dominate students’ interactions with informationiio® and are increasingly central to
both academic and real-world success (Goldman &daaaalia, 2013a; Lankshear &
Knobel, 2011).

Many argue that the realization of what was s@dration only sixty years ago
has come at a cost (e.g., Rothenberg, 1998). $wedatroduction of the Internet and
Web-based information sources into classrooms arttala, there has been a
correspondent outcry from educators and researalens the questionable legitimacy of
online sources and students’ limited abilitiesyalaating texts (e.g., Grimes & Boening,
2001; Wang & Artero, 2005). Metzger (2007) outireenumber of reasons why such
concerns may be well founded. For one, the Intdras no centralized standards for
determining information quality and, unlike wittaglitional print texts, there are few
gatekeepers to designate what may constitute &om@tative source. For another, unlike
print sources, information on the Internet ofteesloot undergo an editorial process
(Flanagin & Metzger, 2000; Lorenzen, 2001). Furtbaline, information about author
and publisher, features used to determine soulieditdy, may be difficult to locate
(Britt & Gabrys, 2002) and unreliable sources mayade to appear credible with ease
(Metzger, 2007). Perhaps more problematically,m¢@nducting research online,
learners have been found to focus on superfic@bfa when selecting and evaluating

sources (e.g., relevance and layout) rather thasidering factors related to source



credibility or information accuracy (Cottrell, 200Hammerer & Gerjets, 2012b).

Collectively the issues raised by Metzger (20079 athers (Smith, 1997;

Johnson & Kaye, 1998; Mclnerney & Bird, 2005) sugigbat using and critically
evaluating sources on the Internet may be espgadiadlllenging for students at the same
time that many of the sources that students atedctd judge may be of a more
guestionable nature (Grimes & Boening, 2001; Mategal., 2003). Beyond presenting
students with a great volume and variety of souatever-increasing speeds, the Internet
has introduced students to entirely new typesxistas well (Coiro, 2003a). Indeed, in
the last 10 years, Wikipedia entries, blogs, aneeta, previously unheard of, have begun
to serve as common sources of information for tted@arners (e.g., Brenner, 2012;
Head & Eisenberg, 2010; Lim, 2009). Sources susdhese, as well as other sites on the
Internet, have been both praised for the broadeasg access to information they afford
and critiqued for their questionable reliabilitydalack of editorship (Coiro, 2003b;

Purcell et al., 2012). For instance, despite tlalability and accessibility associated
with sources like Wikipedia, students have beeeatgally cautioned to avoid such sites
because of their seemingly non-scholarly qualifi&smes & Boening, 2001; Head &
Eisenberg, 2010).

Given students’ use of new and controversial sauircéheir research process,
such sources merit further investigation to understhow they are used, integrated, and
evaluated by learners, particularly in relatiorsooirce types more typically found in
academic contexts. Even beyond new source types, on the Internet have unique
properties. Sources on the Internet vary widelthair formatting (Ciolek, 1996),

emphasize currency, present an overwhelming volinagailable information



(Eliopoulos & Gotlieb, 2003; Henry, 2006), and acenmonly developed explicitly to,
“sell, discredit, deceive, or persuade” (Coiro, 200p. 29). These qualities suggest that
students’ source selection, use, and evaluationrmaag to be specifically examined
when learners encounter texts on the InternetthByrCoiro’s (2003b) description of the
Internet context as offering free, fast, and easess to a great volume of information
suggests reasons why selecting, judging, and iatiegrsources may be challenging for
students who have to contend with an overwhelmmguat of information before
arriving at an understanding of an issue or comqedn academic task.

Like Coiro (2003b), Mason, Boldrin, and Ariasi (&) conceptualize the
Internet context as affording both benefits andlehges to today’s learners. While
students are provided with easy and instantanemessa to a multitude of sources, they
are, at the same time, required to develop comgiabs associated with needing to
continuously select among and evaluate the quallitiese same sources in information
saturated digital environments (Coiro, 2003b; Masbal., 2010a). There has been a call
for the development of a better understanding @f ktudents select, use, and integrate
sources in new and more precarious online con{estenzen, 2001; Walraven, Brand-
Gruwel, & Boshuizen, 2009). Indeed, some reseasdh@ve gone so far as to
recommend the examination of students’ source gredag skills on the Internet as
manifestations ofiewliteracy skills altogether (Leu, Kinzer, Coiro,@ammack, 2004).

Theories of Multiple Source Use

Rouet and Britt (2011) argue the need for a spenifbdel to capture students’

processing when engaged in multiple source usappaesed to single text

comprehension, because multiple texts come to stsdie new forms and introduce new



uses. Specifically, Rouet and Britt (2011) proptheeMultiple Documents Task-Based
Relevance Assessment and Content Extraction Mgt TRACE) to capture the
resources and processes that come into play whdargs engage in multiple text use.
The MD-TRACE model conceptualizes students’ inteoas with multiple texts as
occurring procedurally, in a series of iterativepst, including learners’ source selections,
use, and evaluations. Further, the MD-TRACE madglests that students’ interactions
with multiple sources are guided Imgernal resource®r individual level cognitive
reserves that shape and support engagements wiiplentexts.
MD-TRACE Model of Multiple Source Use

The MD-TRACE model outlines the multiple source psecess as unfolding
through five core phases or steps. In Step Inégarconstruct task modelor cognitive
representation of task demands and how these msatiséied (Rouet & Britt, 2011).
The importance of the task model in driving studestibsequent interactions with
multiple texts has been reinforced across studiamaing differences in students’
source use in response to task manipulations @, gBraten, Vidal-Abaraca, & Stremsg,
2010a; 2010b; Wiley & Voss, 1999). In Step 2 af MD-TRACE model, students make
a determination ahformation needor decide that they have insufficient information t
meet task demands, thereby electing to accessnat@mn and engage in multiple source
use.

Step 3 of the model includes students’ specifierattions with multiple texts.
There are three sub-steps capturing studentsetegdgementsource selection, source
processingandsource integrationpredicated osource evaluation These three sub-

processes are considered to be cyclical. Fornostavaluating a source as unreliable



may lead students to select an alternate textamegsing a text may lead students to
judge it too difficult to comprehend. Once studetdnclude that their information needs

have been met through multiple source use, theyerntm®tep 4, oflormulate a response

to meet task demands. The fifth and concluding stehe MD-TRACE model involves

students’ determinations that their generated resgpmeet task demands and are in

accordance with criteria set out in their initiadlgveloped task model (Step 1). A

diagram of the MD-TRACE model is presented in Feglur

Step 1:
Develop Task
Model

Step 2:
Determine
Information

Step 3

Source
Selection

Step 4:
Compose
Written

Step 5:
Determine
Response
Meets Task
Demands

Need ¢ / Response

Source
Processing

Source
Evaluation

Figure 1.A graphic depiction of the Multiple Documents Td&&sed Relevance
Assessment and Content Extraction model.

Empirical work has used the MD-TRACE model as @igg framework to
consider the specific steps or processes charstitasf students’ multiple source
interactions. In fact, students’ source selectidnacedo-Rouet, Braasch, Britt, & Rouet,
2013), processing (McCrudden, Magliano, & Schrad,®, and evaluations (Braten,
Streamsg, & Britt, 2009; Braten, Stremsg, & Salmeg&i}i1) have all been examined in
prior research, the latter receiving the most &ttar(e.g., Wiley et al., 2009). However,
the literature has been limited in fully considgrthe MD-TRACE model by jointly

examining students’ source selections, processaimg evaluations. A primary goal of
6



the present study was to comprehensively examm&ib-TRACE model by exploring
students’ source selections, processing, and e@hgavithin a single model. The
extent to which these behaviors predict the qualitstudents’ written products,
generated in response to a multiple source taskalgasnvestigated.

Individual Differences in Multiple Source Use

The MD-TRACE is a procedural model, focusing oa $ipecific behaviors or
cognitive processes in which learners engage witeraicting with and integrating
multiple texts. As in single text processing (Adexlier, Kulikowich, & Jetton, 1994;
Alexander, Kulikowich, & Schulze, 1994; Kintsch,94), students’ multiple source use
is impacted by a variety of individual differen@fors, such as prior knowledge (Britt &
Aglinskas, 2002; Rouet, Britt, Mason, & Perfet®96; Wineburg, 1991). Within the
MD-TRACE model, Rouet and Britt (2011) refer to Buedividual difference factors as
internal or cognitiveresources affecting students’ multiple source Udeese internal
resources are considered to function in two prinveatys. First, they shape the task
model that students construct and second, theg sercognitive reserves that students
may draw on to aid in source use and task complgparticularly when encountering
challenges (Rouet & Britt, 2011).

Prior knowledge. While the literature on multiple source use haslsmmewhat
limited in examining individual difference factogs;jor knowledge has often been
investigated (Le Bigot & Rouet, 2007; Potelle & RgU2003). Prior knowledge has
been conceptualized as supporting multiple sousedrua number of ways. First, as
prior knowledge is foundational to single text cogtpension (Kintsch, 1988), it aids

students in understanding individual texts in auheent set, which in turn supports



multiple text comprehension and corroboration (ligoB& Rouet, 2007). McNamara,
Kintsch, Songer, and Kintsch (1996) suggest that gnowledge may be particularly
facilitative when texts presented to students aglg constructed, requiring learners to
rely on their prior knowledge to form a coherentlerstanding of information presented.
Prior knowledge may also support students’ infeeegeneration (i.e., connection of text-
based information with prior knowledge, McNamaralet1996) and source integration,
when texts are not explicitly linked.

More generally, learners with higher levels of pkaowledge have been found
to be more capable of engaging in high-level stpatese (e.g., relevance determinations,
source evaluation based on document informatio®nwncountering multiple texts
(e.q., Le Bigot & Rouet, 2007; Rouet et al., 19896neburg, 1991). This may be
because the cognitive demands posed by processlivgdual texts in a document set are
reduced for high-knowledge students, leaving als&@laognitive resources for higher
level processing, or because high-knowledge stsdemte access to more source use
strategies. Finally, high levels of prior knowledg a particular domain may offer
students discipline-specific understanding of doenntypes, content, and structure
which may facilitate interactions with diverse &kt a multiple source use context (Gil,
Braten, Vidal-Abarca, & Stremsg, 2010a; Rouet, Ra@&aitt, & Perfetti, 1997).

Domain general source evaluation behaviord.he internal resources that
students bring to bear on their interactions withitiple texts include both conceptual
and procedural knowledge. While conceptual knogéekas typically been assessed as
prior knowledge at the topic level, procedural kfexige has been investigated as well.

Procedural knowledge of multiple source use has beest commonly considered by



asking students to report the frequency with whinety engage in a variety of source use
behaviors (Braten & Stramsga, 2006). For instahtason, Boldrin, and Ariasi (2010b)
used arexperience in online searchingiestionnaire to ask students to rate the frequenc
with which they use the Internet to research infation on a variety of topics (i.e.,

sports, news).

Considering the role of students’ domain-general@®use behaviors or strategic
practices when using multiple sources is partitylianportant given that MSU tasks are
considered to be more cognitively complex, thensgyiring more strategy use, than
single text tasks (Braten & Stramsg, 2006). Moegtdient adoption of multiple source
use strategies may facilitate using such strategikss effortful and more effective and
flexible ways. Further, the multiple source usatsgies learners adopt are considered to
be contingent on the task model developed (StreBrsgen, & Samuelstuen, 2003). As
such, having greater familiarity or experience véttvide repertoire of strategies may
allow students to better meet a broader ranges&fdamands. In the present study,
students’ reported frequency of engagement in dom@neral source evaluation
behaviors was examined.

Students’ experiences employing domain generaksoevaluation behaviors
were the particular focus of this study for a numifereasons. For one, source
evaluation has been emphasized as the MSU proaestigamed and demanded in online
contexts (Coiro, 2003a; Grimes & Boening, 2001; Kaarer & Gerjets, 2012b; Metzger
et al., 2003). For another, students’ source et@n behaviors have been thought to be
foundational to high-level multiple text processangd, more specifically, multiple text

integration (Britt & Aglinskas, 2002; Britt et all999). In reconciling discrepancies



across texts, necessary for multiple source integrastudents have been thought to
evaluate the validity of specific claims acrosgteand to determine which accounts to
trust (Perfetti et al., 1999). Determining textsistworthiness requires students to make
judgments of source reliability and authoritativenand to corroborate information
across sources, in other words, to engage in sewaleation. Students with greater
prior experience in source evaluation, may be bhabed to judging texts and do so more
readily across contexts. These students may alsndre adept at determining the
trustworthiness of a greater variety of sources.

Stance.More recently, attitudes toward task topic havenbegestigated as
impacting students’ selections, processing, antlatians of texts. The role of students’
attitudes in single text comprehension has longnlseeognized in the persuasion
literature (e.g., Buehl, Alexander, Murphy, & Sp&001; Murphy & Mason, 2006).
Students’ attitudes may have particular bearingnaitiple source tasks, as multiple texts
are considered to be a powerful avenue for prasgetntroversial information about
which there are conflicting points of view (Britt &glinskas, 2002; Rouet et al., 1997)
and about which students may hold differing beliefs

Attitudes are considered to impact multiple sowse variously. Generally,
students holding strong attitudes about a topic beagusceptible to@nfirmation bias
(Nickerson, 1998), selectively attending only ttbormation that is consistent with or
supportive of their point of view. Confirmationasi may impact both students’
information seeking, wherein students may be ppadisd to selecting sources or
information they expect to agree with, and thefoimation interpretation and

evaluation, wherein students may judge confirmagsigence more positively

10



(Nickerson, 1998). Indeed, students have beemdfdo evaluate arguments consistent
with their point of view more favorably while beimgore critical of arguments that
conflict with their position (Lord, Ross, & Leppdr979; Taber & Lodge, 2006). Having
a confirmation bias, in turn, may lead studentsrigage in one-sidezhse-buildingor
attending only to information conforming prior ke#8 without consideration of
conflicting or opposing information (Alexander, My, Buehl, & Sperl, 1998).

Nickerson (1998) further draws the distinction betw motivated and
unmotivated case-building. When students holdhstiattitudes they may be motivated
to case build or attend to such evidence and irdtion that supports their position.
Alternately, case-building may be unmotivated aocuo without students’ awareness of
the limitations in their reasoning. The potentibmotivated case-building to emerge
suggests the need to consider not only studengsifspviews on an issue but also the
valence or strength of students’ attitudes. I, fsicength of attitudes, or attitude
certainty, has been found to be more predictivieetfavior than specific attitudes in-and-
of themselves (Nan, 2009; Taber, Cann, & Kusco0892 In addition to prompting
case-building, strong attitudes may serve a matimat purpose, increasing task
engagement.

Beyond affecting the process of students’ soureg atsitudes may impact
product as well. When asking students to advisetidous friend about whether or not
to take cholesterol medication, Kienhues, Staddied Bromme (2011) found that after
reading information consistent with their prior i, either in support of or against
prescribed medication, participants retained thearious position and felt more certain

in their decisions. In the present study, rathantexamining attitudgser sestudents’
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stancewith regard to the topic of the multiple source psompt, the Arab Spring in
Egypt, was considered.

Specifically, students were asked to position thedues with regard to the target
prompt, asking who should hold power in Egypt (iMohamed Morsi. General el-Sisi,
or an “other” option), and to report their degrée@mmitment to such a stance.
Attitudes,per se were not fully examined as these have been ceresido correspond to
well-developed and coherent systems of beliefsrapamied by “extensive, well-
organized knowledge structures” (Wood et al., 199284). In the present study, based
on pilot data collected and the sample’s limiteidmpknowledge, participants were not
expected to hold strong attitudes with regard &ténget prompt. However, as the topic
selected represented a controversial, contemppditycal issue, students’ stances, or
initial positions with regard to the task, were exaed. McCrudden and Sparks (2014),
similarly, in examining students’ beliefs with reddo a contemporary topic asked
learners to position themselves in reference t@#sggned task (i.e., in support of or in
opposition to widening the Victoria tunnel in Newaand).

Despite the documented effects of individual défeze factors on students’
source use, these have been examined to a limitedten the multiple source use
literature. For instance, prior knowledge has ncostmonly been used as a control
factor in studies of multiple source use (e.g. 880, Braten, & Britt, 2010) rather than
explored as impacting the MSU process and prodlictis, a secondary purpose of this
study was to consider the nature of the relati@is/éen students’ cognitive resources
(i.e., prior knowledge, stances, domain generalcgeavaluation behaviors) and source

use behaviors (i.e., source selections, sourceepsitg or time on texts, source
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evaluations), within the framework introduced bg MiD-TRACE model. Finally, this
study examined the extent to which individual diéfece factors in conjunction with
source use behaviors impacted response quality stuelents completed a multiple
source task.

Prior knowledge, students’ stance on the targeeisand domain-general source
evaluation behaviors were the individual differefaeors selected for examination for a
number of reasons. First, prior knowledge has bleemdividual difference factor
identified as having the greatest role in text pesing and extensively examined in both
single and multiple text use (Alexander et al.,49%®lexander et al., 1991; Kerstetter &
Cho, 2004). Itis also the internal cognitive @@ predominantly specified by Rouet
and Britt (2011) as bearing on the processes ieshin the MD-TRACE model.

Further, as the MD-TRACE model is considered tb&eavioral in nature, students’
prior experience with multiple source use, a bebra/imeasure, was considered to be
important to include. To the extent that studestairce evaluation has been the source
use process most extensively examined in priorarekedue to its foundational role in
multiple text integration (Britt et al., 1999), dents’ experience with or frequency of
engagement in domain general source evaluatiornvibavas the behavior-based
learner characteristic of primary interest in ttisdy.

Students’ stance with regard to the target prongs wcluded because the topic
of the multiple source task addressed a contempguitical issue that was specifically
selected to beontroversialwith strong and discrepant views presented by satghand
students asked to align with (Britt & Aglinskas,02). Given its controversial nature,

students’ stance, or initial position and strengjthffect with regard to the target prompt
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was considered to be an important factor to examine

The conceptual model, including both learner charatics and multiple source
use behaviors, examined in this study is presentédyure 2. Like the MD-TRACE
model, the conceptual model introduced focusedumtests’ source processing behaviors
(i.e., source selection, source processing, ancts@valuation) and their effects on
response quality. Further, three learner chariatitey are explicitly specified (i.e. prior
knowledge, stance, and domain general source diaiuzehaviors), and their effects on

multiple source use behaviors and on ultimate nespguality are modeled.

Prior Source

Knowledge /‘ Selection

Response
Source Quality
Stance Processing
Domain
General Sourge
Source Evaluation
Evaluation
Behaviors

Figure 2.Components of the conceptual model of individuéikedence factors and
behaviors in multiple source use.
Gaps in the Literature
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Two specific gaps in the literature were addressele present investigation.
First, a comprehensive model of students’ multggarce use behaviors was examined to
determine the extent to which students’ engagelmnesdurce selection, processing, and
evaluation influenced response quality. Such amalg in response to Rouet and Britt’s
(2011) call for a specific and comprehensive exatiom of their proposed model.
Second, individual difference factors (i.e., pkoowledge, students’ stance on the issue,
and domain general source evaluation behaviors} w@nsidered as they were
associated with source use behaviors (i.e., s@aleetion, processing, and source
evaluation) and predictive of response qualitye €ffects of a joint model, including
both individual difference factors and multiple smiuse behaviors, on task performance
was the central focus of this study. Such a maelpmpassing both core source use
behaviors and individuals’ cognitive resource, Yetsto be fully investigated.

The Current Investigation

To address the identified gaps in the literatuag¢advere collected in two
sessions. In Session 1, students were asked tpletana prior knowledge measure and
report their stance about the chosen topic (i.ap/pring in Egypt) and the frequency
with which they engaged in a variety of behavi@soziated with source evaluation. In
Session 2, students were asked to engage in ghawdburce use task, or research a
prompt using a library of sources, and to compoagiteen response. While students
researched information in the source library, trdata of their source use behaviors were
collected. Specifically, data were gathered orr@®selections (i.e., number of texts
students access), source processing (i.e., tiniexts), and source evaluations (i.e.,

whether or not document information was accessedtaach source used; source
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ratings along a variety of dimensions).

The data collected mapped on to factors introdurcéidle conceptual model
presented in Figure 2. Specifically, in Sessiostddents were asked to report their prior
knowledge, domain general source evaluation berawiod stance on the target issue.
These were the individual difference factors id&dias contributing to task
performance in the conceptual model guiding thiskwo

In terms of multiple source use behavioral factdega were collected and
mapped onto each multiple source use behaviorterfdst (i.e., source selection, source
processing, and source evaluation). The total murabtexts students accessed was the
indicator of source selection. The total time stutd devoted to source use was
considered to be a measure of text processin@ll¥ifiour indicators were used to
capture students’ source evaluation. These comrslda) whether or not students
accessed document information about each soureetséland (b) students’ ratings of
sources used along key dimensions (i.e., trustiva$s, usefulness, and interestingness).
This set of source evaluation metrics was seldctedflect the ways in which students’
text judgments have been examined in prior rese@:gh, Braten et al., 2009; Braten et
al., 2011; Britt & Aglinskas, 2002; Rouet et al99b).

Students’ ratings of sour¢ristworthinessiave been most commonly
investigated in the literature (e.g., Braten et2009; Braten et al., 2011).
Trustworthiness evaluations are considered to liedagh-level text use, as multiple
text integration is considered to be a proces®obborating competing information
across sources and determining which to trustt(Brerfetti, Sandak, & Rouet, 1999).

While some researchers have asked learners to gealezal judgments associated with
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source trustworthiness (Stadtler & Bromme, 2008)fd®ti et al. (1999) consider
trustworthiness evaluations to be based on studemisiderations of each source’s
document information (e.g., author, credentialgligher). At the same time, students
have been found to be limited in accessing andgudaeument information (Britt &
Aglinskas, 2002; Wineburg, 1991) or engagingaurcing. As a result, students’
competencies and frequency of engagement in s@uheve received considerable
attention in the literature (Britt, Weimer-Hastingsrson, & Perfetti, 2004, Perfetti,
Rouet, & Britt, 1999; Stahl et al., 1999). In {hresent study, whether or not learners
elected taaccess document informatidor each source they selected was examined, as
were students’ ratings of source trustworthinessleead after using each source.

While trustworthiness evaluations have receivedtratiention in the literature,
Rouet and Britt (2011) suggest that students’ eatadas or general perceptions of source
usefulnessire key, preceding ratings of source trustworsneRatings of source
usefulness are considered to be evaluations oft'a fgertinence or instrumental value in
meeting task goals. As multiple source use isidensd to be a task-driven process
(McCrudden & Schraw, 2007), usefulness evaluatoag be the primary judgments
students render when accessing a text. IndeecstRod Britt (2011) suggest that
students likely first determine whether a sourcesisful in meeting task goals, prior to
engaging in the more cognitively demanding procésieciding source trustworthiness.
In this study, as in prior work, students were dskeevaluate sources along both
usefulness and trustworthiness dimensions (Brat.e1999; Rouet et al., 1996; Rouet et
al., 1997)

In the present analyses, an additional source atratudimension was
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introduced. Students were asked to evaluatenteeestingnessf each source accessed.
Interest has been considered to be a key motiati@ariable in both single (Alexander,
Kilikowich, & Jetton, 1994, for a review see HidiBaird, 1986) and multiple text
processing (Stramsg, Braten, & Britt, 2011). Tiet@restingness has been found to
correspond to text recall, comprehension, and ediom, resulting in deeper text
processing (Hidi, 2001; Hidi & Baird, 1988; Krad®99; Schiefele, 1999; Stramsg et
al., 2011). It has also been found to be a keyvatdnal variable supporting effortful
engagement and persistence in task completion,(H¥®0; Mason & Boscolo, 2004),
particularly when challenges are experienced. &sitie cognitive complexity posed by
multiple source tasks (Braten & Stramsg, 2006}, iteerestingness was considered to be
an important evaluative dimension to include aepilly predictive of students’ task
performance. While in prior research, interestmast commonly been assessed at the
topic level, prior to task engagement (Braten, Sitemsg, & Vidal-Abarca, 2010;
Stremsg, Braten, & Britt, 2010), in this study,rieas were asked to rate the
interestingness of each text they accessed. Soiesestingness or students’ ratings of
text-based interest (Hidi, 1990) was considereokta preferable measure of situation-
specific motivation than was learners’ topic ingtreEvaluations of text interestingness
captured students’ engagement throughout the wdsle processing each source in the
library.

Based on the conceptual model displayed in Figutee2model presented in

Figure 3 was investigated.
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Figure 3.Model of learner characteristics and multiple seurse behaviors predicting
open-ended response quality, examined in this study

Research Questions
Five research questions were addressed.

1. What is the nature of students’ multiple sourcewlen responding to a
multiple source use task?

2. To what extent do source use behaviors (i.e., nuwibsources selected, time
on texts, and source ratings) predict responsatguaien students complete
a multiple source task?

3. What is the nature of the association between iddal difference factors
(i.e., prior knowledge, topic stance, and domaimegal source evaluation
behaviors) and students’ manifest source use betsafrie., number of

sources selected, time on texts, and source rgfings
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4. To what extent do individual difference factorg (i.prior knowledge, topic
stance, and domain general source evaluation baisqyaredict response
guality when students complete a multiple soursk2a

5. To what extent do individual difference factorg (iprior knowledge, topic
stance, domain general source evaluation behaaags)nultiple source use
behaviors (i.e., number of sources selected, timgonirce use, and source
ratings) predict response quality when studentsptet® a multiple source
task?

Key Terms

The following terms were central to the conductihod investigation:

Attitudes: Attitudes may be defined as, “general evaluatiodéviduals have
regarding people, places, objects and issues™(Refrinol, 2010; p. 217). Attitudes
are considered to be composed of a positive ortivegavaluation of an object or issue
(i.e., value) as well as the strength of or comraitirto this evaluation (i.e., valence,
Petty & Wegener, 1997).

Credibility: Credibility is the determination of source beébiity, made based
on author expertise or authoritativeness and sdwisevorthiness (Hovland, Janis, &
Kelley, 1953).

Document Information: Document information isnetadateor a sources’
identifying information related to its purpose fming created or origin. This includes
information about the author(s), intended audienoéd,when/where a text was published

(Goldman & Scardamalia, 2013a).
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Document: A document is a term that emphasizes textsoagl artifacts The
term document reflects conception of texts that recognizes authors’gyatdsired
audience, and purpose for writing as integral tdeustanding content. Document refers
to a broad conception of texts, including its cabtes well as information about author,
context and setting, and document information {(BRbuet, & Braasch, 2013).
Documents are defined in disciplinary terms as mget particular domain’s standards
and conventions for writing (Goldman & Scardaméati@l3a).

Document/Source Type: Source type refers to text genres or kinds of sesur
that follow disciplinary conventions. Source ty@es “forms of documents that have
identifiable elements, rules of form, and contgtillon & Gushrowski, 2000, p. 202),
such as textbooks, newspapers, or research studies.

Epistemic Beliefs Epistemic beliefs are beliefs about knowledge lamalving
(Hofer & Pintrich, 1997). Dimensional conceptiafepistemic beliefs have identified
four dimensions of such beliefs: students’ beladsutsources of knowledge
justifications for knowledgeertainty of knowledgeandsimplicity of knowledge
(Stremsg, Braten, & Britt, 2011).

Epistemic Dimensions of Source EvaluationEpistemic dimensions of source
evaluation are judgments of sources considereeé todnifestations of students’
underlying epistemic beliefs (e.g., judgments afrse authority, scientific nature,
Mason, Ariasi, & Boldrin, 2011; Mason et al., 2012810b). These are source
evaluations aimed at establishing knowledge ohtfetg., judgments of source

trustworthiness, Braten et al., 2009; accuracynBieussell, & Weems, 2001).
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Evaluation: Evaluations are judgments of or conclusions aboutces or the
information within them based on “available or esible information about the source”
(Braten et al., 2009, p. 6). Evaluation statemé&usavey positive or negative judgments
about some aspect of the text” (Wolfe & Goldmar)2®. 480).

Information Source (Source):A source is a generic form of documenteoit
writ large (Goldman & Scardamalia, 2013a). The origin obmfation in a source may
be print, digital, visual, or auditory.

Interest: Hidi (2006) defines interest as a “unique motivasl variable, as well
as a psychological state that occurs during intenag between persons and their objects
of interest” (p. 69). Interest has been considésadke two formsindividual interest,
representing a sustained personal predispositiwartbcontent, andituational interest
referring to momentary interest arising from comex factors.

Interestingness: Interestingness or text-based interest referguatsnal
interest that is generated through students’ intemas with texts (Garner, Alexander, &
Gillingham, 1991; Hidi, 2006).

Justifications: Justifications refer to criteria or reasons byakhstudents form
broad source evaluations. For instance, justiboatriteria for an evaluation of source
trustworthiness have included reasons relatedttmaupublisher, and source type
(Braten et al., 2009).

Multiple Source Use (MSU): MSU refers to students’ engagement “in the
processes of search, selection, evaluation, cosggrand integration of ideas from
multiple sources of information” to complete acadetasks or solve problems (Wiley et

al., 2009, p. 1061).
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Non-Epistemic Dimensions of Source EvaluationNon-epistemic dimensions
of source evaluation are judgments of sources sgncated with students’ epistemic
beliefs and not concerned with knowledge establesttmJudgments of task-related (i.e.,
relevance) factors or surface source features fergnatting, Rouet, Ros, Goumi,
Macedo-Rouet, & Dinet, 2011) are considered teectfthon-epistemic dimensions of
source evaluation.

Prior Knowledge: Prior knowledge is composed of domain and topic
knowledge. Alexander, Schallert, and Hare (19%Ryacterize domain knowledge as the
breadth or span of subjects’ knowledge about d,fighereas topic knowledge may be
characterized as the depth of a subjects’ knowladbgeit a particular topic.

Relevance: Judgments of relevance are students’ determimsatiwat a source
serves an instrumental purpose in meeting theilsgoasource use or judgmentstask-
based importancéRouet & Britt, 2011). Relevance judgments maleer positive
(i.e., related to task) or negative (i.e., unradtetask), and may pertain to texts as a
whole (i.e., source relevance) or to specific confee., information relevance,
Anmarkrud, McCrudden, Braten, & Stramsg, 2013).

Source Evaluation Behaviors: Source evaluation behaviors refer to actions
students may engage in to ascertain source criggiidletzger et al., 2003).
Specifically, these are behaviors associated vatalbdishing the “accuracy, authority,
objectivity, currency, and coverage” of a source2(/9).

Source SelectionSource selection refers to accessing a text frawilaction of

sources presented as a set (e.g., via a hyperliikady or search engine results page).
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Often selection occurs based on only limited doqundormation presented about each
text (Gerjets, Kammerer, & Werner, 2011).

Sourcing: Sourcing, a source evaluation heuristic identibgdVineburg (1991),
is defined as, “looking first at the source of teeument before reading the text itself to
consider how the bias of the source might havectdtethe content of the document”
(Stahl, Hynd, Britton, McNish, & Bosquet, 1996,483). In effect, sourcing is the
process of attending to any document informati@t thay aid in source evaluation (Britt
& Aglinskas, 2002).

Stance: Stance refers to students’ positioning or adoptioa view in reference
to an issue or topic. While attitudes have typychéen associated with well-formed and
deeply held beliefs (Wood, Rhodes, & Biek, 1998nee represents a more shallow
commitment to a position.

Text: Text is defined as connected, written informatioat is coherent and
continuous. Text consists of a microstructurehatlevel of individual statements in a
sentence, and a macro-structure, referring to ieeatl connections in a text (Kintsch &
van Dijk, 1978).

Text Processing: Kintsch and van Dijk (1978) define text processisg
including three sets of operations that readers peafprm on texts, simultaneously or
sequentially. These operations include (a) orgagitextual elements into a coherent
whole, (b) reducing information in texts t@ist, and (c) creating new texts, which are

texts, reconstructed based on readers’ prior kruihyde
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CHAPTER 2: REVIEW OF THE LITERATURE

In this review of the literature, the Multiple Dooents Task-Based Relevance
Assessment and Content Extraction (MD-TRACE) madi@hultiple source use is
introduced as the framework guiding the presengstigation. Then, the core source use
behaviors specified in the MD-TRACE model (i.e @ selection, source processing,
and source evaluation) are considered and thesasgent discussed. Next, individual
difference factors (i.e., prior knowledge, doma@amgral source evaluation behaviors, and
topic stance) pertinent to multiple source usesagmined. Construct definitions of each
learner characteristic and their potential impachuultiple source use are explained.
Finally, this chapter concludes with a review oidings from initial examinations of
models of multiple source use.

Given that multiple source use has been concepaghlis developing throughout
students’ schooling (Britt & Aglinskas, 2002), thigrature review focuses primarily on
investigations of upper secondary and college Isagiples, as these are most

informative in framing the present study, targetimglergraduate students.

Model of Multiple Source Use
Multiple source use has been defined as studemggigement “in the processes of
search, selection, evaluation, comparison, angjiat®n of ideas from multiple sources
of information” to complete academic tasks or sgiv@blems (Wiley et al., 2009, p.
1061). These processes have been identifiedtasatfor the development of literacy in
the 2F' century and for post-secondary success (Commoa Staite Standards Initiative,
2010; Goldman & Scardamalia, 2013b). Yet limitedd®ls exist capturing the dynamic

processes involved in multiple source use.
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Britt and Rouet (2011) describe the need for a moteultiple text
comprehension for cases when students are aslsatv@®open-ended problems or to
learn about complex topics. In such situationgylsi texts may prove to be insufficient;
rather, students may be required to consult meltigxts. In fact, models of multiple
source use are thought to examine students’ priogesbcomplexdocumentsor
documents that “include more than one piece of @ttecontinuous text” (Rouet, 2006,
p. xvii). This in turn means that models of muUiigource use investigate the cognitive
processes associated with interacting with suclhideats. In models of multiple source
use, the focus shifts from understanding students®e limited comprehension of
individual texts, to capturing students’ abstragresentations of complex situations and
phenomena described across sources (Rouet, 2B@i&).Perfetti, Sandak, and Rouet
refer to this as “increasing the grain size” of puahension to be examined (1999, p.
210).

The MD-TRACE model has been proposed as a “gezeratheory of multiple
text processing” (Rouet & Britt, 2011, p. 3). Thi®del builds on earlier conceptions of
information search that consider how students #specific pieces of information across
texts (e.g., Guthrie, 1988) to identify the cogratprocesses implicated when students
use information in multiple texts to form comprebiee understandings of complex
issues (Rouet, 2006). The MD-TRACE model defimesihternal cognitive and external
resources needed to support multiple source useuwtides the core processes involved:
construction of a task model, determination ofrédormation need, selection, processing,
and integration of information across documentsaton of a task product, and

determination of the correspondence between taskupt and task demands. Three of
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these processes (i.e., source selection, processidgntegration) are the particular focus
of this investigation as is the role of studentgérnal resources bearing on multiple
source use.

The MD-TRACE model is considered to be ondurictional readingwherein
students engage with texts in order to meet spegtfals (Rouet & Britt, 2011). Rouet
and Britt identify five phases or steps studentgage in to satisfy such goals. These five
steps are delineated in the following overview.

Step 1: Task Model Construction

In the first step, students develoaak modelor cognitive representation of task
demands. Three task-related components are irtindeetask model: students’
understandings of task goals, an outline of procegithat may be undertaken to achieve
these goals, and criteria along which satisfield ¢gmls will be evaluated (Rouet & Britt,
2011). As such, the task model determines thesgoaimultiple source use and gives
shape not only to the process of multiple soureelus to the outcome as well. The
formation of a task model is based on readerst mowledge and experiences with
similar task (i.e., internal resources) and onatierdances and constraints provided by
the task context (i.e., external resources, RouBti&, 2011).

Step 2: Determination of Information Need

In Step 2 of the MD-TRACE model, students maketamenation of
information needor decide, based on their task model, that tlaeng lnsufficient
information to meet task demands and thus eleat¢ess multiple information sources.
Determining an information need maybgemneraldecision, when students decide that

they have insufficient information about a partasulopic, orspecific when students look
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for particular information in texts. Informatioeed determination is considered to be an
iterative process. As students gain informatiooudla particular topic they make
successive judgments about how much and what tfpfessther information may be
needed (Rouet & Britt, 2011). As such, determoragiof information need are
contingent on two types of judgments: studentsesssients that they need information
to meet task demands and decisions that they hdfr@ent information to compose a
response (i.e., that information needs have bed¢h me

Step 3: Source Processing

Step 3 of the MD-TRACE model, source processingpimposed of three sub-
steps: sourcseelection processingandintegration,dependent on sourewvaluation
These processes, while independent, are consitiefesub-steps of Step 3 because
they are highly interrelated and dependent on oo¢har. These three processes are
considered to be most complex, in part, becausedbeur both within individual texts
and across documents. Source selection, processidgntegration are considered to be
guided by continuouselevance assessmenfshese are judgments of sources’
appropriateness for meeting task demands, as wék dearners’ needs and capabilities
(McCrudden & Schraw, 2007; Rouet & Britt, 2011).

Relevance assessments may be construed broadipdeng to include students’
considerations afourcetrustworthinessandusefulnesgRouet & Britt, 2011). For
instance, if a task model calls for informatiorb#sgarnered from reliable sources,
students may judge unreliable texts to be irrelerameeting task demands. As such,
trustworthiness ratings allow students to ascesdiather a given text constitutes a

sufficiently reliable or authoritative source ofarmation for responding to task demands
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(Mason et al., 2010b). Rouet and Britt (2011) ssgghat students evaluate source
trustworthiness based on document information, {dentifying source information like
author or publisher) and through corroboration (bg comparing information
consistency across texts). Source usefulnesdasni@ed based to task demands and
reflects the pragmatic value of a source in satigfyask goals. While students’
relevance judgments, including trustworthiness @sefulness evaluations, have
commonly been examined when students are seldetxtg (e.g., Gerjets et al., 2011;
Rouet et al., 2011), the MD-TRACE model suggests slource selection, processing,
evaluation, and integration are all based on intglicdlgment of relevance.

Source selection.More than other processes in the MD-TRACE modelydRo
and Britt (2011) suggest that source selection iscptmarily based on relevance
determinations. In selecting sources, studentghangght to make decisions regarding a
source’s presumepic relevance anthskrelevance. Topic relevance refers to the
content overlap or lexical and semantic correspooel®etween texts and the task. Task
relevance is considered to be a decision aboulitpement of a text’s or author’s goals
with students’ task goals (Rouet & Britt, 2011).

Relevance judgments are also considered to berdgidest-benefit assessments
of how much a document may contribute to helpirggrthmeet task goals vis-a-vis how
much effort it may take to access and processdbardent (Britt & Rouet, 2011; Wilson
& Sperber, 2002). Such a definition of sourcevatee highlights the cost-benefit
nature of students’ decisions about source selecdhen accessing sources, learners
make decisions regarding whether particular docusnare “worth” the effort needed to

process them. As such, learners’ choices withreegasource selection are comparative
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in nature. Rather than selecting sources in tkelate, students make decisions about
source access in reference to the perceived cahors and costs of use associated with
other texts in a document set.

Source processing.Once a source is selected, students’ engage iptegessing
or single text comprehension, before integratirigrimation found in a particular source
with other texts. Models of multiple text comprab®n have been based on Kinstch’s
(1998) Construction Integration Model for singlgtteomprehension. Kintsch suggests
that understanding a single text occurs througtiestts’ construction of two cognitive
models, thaext-basedndsituationmodels. While the text-based model is a
propositional model, representing the local andalaneaning of texts, the situation
model, integrates information in a text with stutdéprior knowledge to develop
comprehensive and connected understanding. WHal&ekt-based model may be
considered to be text-internal, the situation masiéxt-external, connecting with
students’ prior schema and information beyond é¢xé hase (Streamsg, Braten, &
Samuelstuen, 2003). The Construction Integratiodeh therefore, specifies a process
whereby studentsonstructa text-based model amtegrateinformation from text into
their prior knowledge to build situation model uratanding.

In constructing these cognitive models, learnegestlamught to alternate between
the complementary and iterative processes of seHifae| scanning and deep level
processing (Rouet & Britt, 2011). While the fornmas been considered in studies of
information location (e.g., Payne & Reader, 20@&3, latter has been examined in
models of single text reading and comprehensiar. ekample, Beizhuizen and

Stoutjesdijk (1999) distinguish surface and de&pllprocessing as differentiated by
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students’ goals during source use. Specificallygrnvengaged in surface level processing
students are driven by a desire to recall as nufonmation as possible, thereby
engaging in linear text processing, thorough regdiith attention to detail, and rehearsal
and memorization. Deep processing is marked lpyrtefhot only to remember a specific
text but also to use text to understand a partid¢ofaic. When processing deeply,
learners approach texts more globally, relate dsp#dext to one another, organize
information and relate it to their prior knowledgad adopt a critical approach to text
processing. As such, surface processing may b&demed to baerialisticand deep
processing to bbolistic (Pask, 1976). Beizhuizen and Stoutjesdijk (1999pleasize the
need for both deep and surface level strategiedlexiility in their adoption. They also
discuss the difficulty in drawing a firm distinctidoetween these, suggesting that
summative indicators may be appropriate to catugents’ single text processing.

In part, the depth of processing (i.e., surfacellscanning or deep level
processing) students engage in is determined ky f&ar instance, locating specific
pieces of information in text may require studeatenly scan sources, identifying and
extracting needed facts (Guthrie & Kirsch, 198Wore open-ended or complex tasks
may demand deeper processing to comprehensivebrstatid issues described in texts

(McCrudden, Schraw, & Hartley, 2006; Rouet & BrizQ11).
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Source evaluation.The final sub-process identified in Step 3 of thB-VIRACE
model, source integration, has been modeled mwts right and is considered to be
contingent on students’ source evaluations (RouBti&, 2011). Multiple source use
requires that once students have acquired infoomdtom a particular source, that
information is somehow combined or integrated wiformation from across additional
texts. This integration process is complicatedhgyvariety in the types of relations
between and among texts that can be identifiedirces may add to each other, support
each other, oppose, or contradict one another R &eitt, 2011). As such, multiple
source use is not just a process of aggregatiognr&tion but rather requires the
corroboration, reconciliation, and ultimate integra of information presented across
sources.

Multiple text integration is dependent on studestairce evaluations (Perfetti,
Rouet, & Britt, 1999; Rouet, 2006). For instanelen two texts conflict, students must
decide which to believe. They might do this in gartevaluating source trustworthiness
and author expertise. The multiple source inteégmgtrocess and its dependence on
source evaluation are articulated in the more $ipdgocuments Model of Multiple
Source Use. The Documents Model, further expanged in the subsequent section,
presents multiple source integration as relians@urce evaluation. In the present study
students’ source evaluations are examined as thyost subsequent integration,
assessed via open-ended response quality.

Step 4: Response Formulation
In Step 4 of the MD-TRACE model students develapx@ual product in

response to task demands. This process may belemsto be a transformation,
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whereby students reformulate information preseat#dss documents into a desired
product. The nature of the task determines thensxteness of the transformation
demanded. For instance, locating and reproducspgaific piece of information in text
requires little transformation as compared to gatieg a more elaborated response
(Mosenthal, 1996). The textual products studeatelbp are based on their task models
or understandings of task expectations and constrai

Evidence suggests that students find response tigmoto be quite
challenging. For instance, assessments of grayséicondary students have revealed
that only a minority of students are able to caaffluments based on information
presented in texts (NAEP, 1996, 1998). Studentsfind producing responses based on
conflicting or opposing texts to be particularlyaienging (Wolfe & Britt, 2008; Wolfe,
Britt, & Butler, 2009; Wolfe & Goldman, 2005). iusich conflicting content is
common in multiple source use tasks (Britt & Agkas, 2002). Problems have likewise
been identified in students composing one-sidedysssvithout considering alternate
positions, or in failing to elaborate arguments&o& Britt, 2011).
Step 5: Response Evaluation

The fifth and final step of the MD-TRACE model inves determining whether a
text product meets task demands. In other wotddests evaluate their responses
produced in Step 4 according to the criteria ck tagectations set out in Step 1, with
their construction of a task model.
Internal and External Resources

The MD-TRACE model extends beyond considering sttgldoehaviors when

engaged in multiple source use to also examinadeand context-specific factors that
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may affect multiple source use. These learnercantext-related factors have been
termed internal and external resources, respegtiaad are thought to have an impact on
students’ interactions with texts. Internal or cibige resources, such as prior
knowledge, are factors that are nested in studarmighat learners are thought to bring
with them to the task context. Internal resourcey be either permanent or transitory.
Although prior knowledge may be considered to lbeirdy stable resource contributing

to students’ multiple source use (i.e., permandin¢) task model students construct is a
transitory resource that is specific to the patdicdemands of a given task.

Internal resources are considered to be composkedtiofdeclarative and
procedural knowledge. They include both the piopic knowledge (i.e., declarative)
and text use skills (i.e., procedural) that diffeérate students’ task performance. Both
declarative and procedural knowledge are considerédve a bearing on multiple
source use processes. For instance, higher leplsor knowledge may result in
students being able to comprehend more sourcagpthenabling them to more
effectively process more texts within a document s&reater task experience may aid
students in constructing a task model or more #¥fely composing a textual product
(Rouet & Britt, 2011). The internal resources ¢odxamined in the present study include
students’ prior knowledge and stance toward thetog., declarative knowledge), as
well as students’ reported domain-general souraduation behaviors (i.e., procedural
knowledge).

External resources, such as texts included indbece library, are affordances
particular to the task context. Three types oémdl resources have been identified.

These may be presented either prior to text engagean during source use. The first
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are task specifications, including the task or grbitself as well as any associated
directions. Task specifications may also be irddicg non-explicit, such as time
constraints or the particular conditions under \uttlee task is presented. The second
type of external resource is the information orteahincluded as part of the task per-se.
Rouet and Britt (2011) identify not only the infaatron presented in texts as belonging
to this category but also information preserdbduttexts (i.e., document information
such as author or publisher) as constituting tc®sd type of external resource. The
third type of external resources is the learneregated task product, or students’
responses to a given task. This third type ofreieproduct is thought to be an
integration of both task specifications and texbimation.

While the MD-TRACE model sets out the processeslired in multiple source
use, a complementary and nested model, the Docsrivadel of Multiple Source Use
(Britt et al., 1999), has been introduced to speaify explain how students complete one
of these processes, source integration. The Doatsnidodel considers multiple source
integration to be dependent on source evaluaWghile the MD-TRACE model is
primarily focused on students’ relevance evaluatifme., students’ judgments of
information as consistent with their needs and cidiea, McCrudden & Shraw, 2007),

the Documents Model is focused on students’ evimlogif source trustworthiness.
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Documents Model of Multiple Source Use

Based on the Construction Integration frameworftonhiced by Kintsch and van
Dijk (1978), the Documents Model of Multiple Soutdse (Britt et al., 1999) describes
students’ integration of information across mu#iplocuments, as indicated in Step 3c of
Rouet and Britt's (2011) MD-TRACE model. The do@nts model specifies the
comprehension of multiple texts as occurring thtostydents’ construction of two
cognitive models, theituationand thenter-textmodels; models that represent the
relations of information within and across texts.

According to the documents model, when drawing oiftipie sources of
information, students must build connections betwtdem to develop an integrated
understanding of the common situation describedngntioem. Theituation modeis
students’ broad representation of the common stta&ir information described in the
texts, while the more complenter-text modetepresents the relation between each
document and elements of the situation as welasdlations among the various
documents (Perfetti et al., 1999). The situatimdeat is comprehensive and includes
information about each individual source, includitsgcontent, document information,
setting and form, as well as the author’s goalsiatahtions (Britt et al., 1999)The
inter-text model is selective and includes inforimaideemed to be most important and
relevant. The specific pieces of information irtgd in the inter-text model, referred to
ascore eventsare both linked to the specific documents thegioate from and
integrated across sources. These core events enapbated across documents or

unique to a particular text (Britt et al., 1999).
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The documents model has also been referred toeasfaontent integratiorand
source separatiofBritt et al., 1999), in reference to the dualraueristics of this model
that make it the most adaptive approach to compisihg multiple documents for
students. The documents model requires the coatesituation described across
multiple texts to be integrated, while each of¢batributing sources is simultaneously
kept separate, such that each piece of informatidnded in the integrated model is
taggedor associated with a particular source. Such deincan be contrasted with less
sophisticated approaches to multiple text integrafi.e., other inter-text models),
including theseparate representation mogelherein information is linked to its source
of origin but not connected across texts, ancdhithish modelwhere information is
integrated but not connected to the source it waitgis from.

These less sophisticated models are thought tdentewith either
understandings of content and information integrafi.e., separate representation
model) or with understandings of sources and thelugion of inconsistencies between
texts (i.e., mush model) stemming from a lack tdratton to document information (Britt
et al., 1999). In particular, the mush model, aber®d to be the one most commonly
produced in school setting where students are pityrmaotivated to learn about a topic,
has been thought to hinder students’ engagementarmation verification and source
evaluation, processes that require sourcing aedtaih to document information.

For students, the documents model is also considerkee preferable to a fourth
possible model of comprehension, thg all model In the tag all model, each piece of
information is linked to its document of origin aoonnections are made between all

information across sources and between all of dieces themselves. The tag all model
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offers an exhaustive approach to comprehensionsacmhsidered to be a scholar model,
too cognitively demanding for non-expert learn@&st{ et al., 1999). Unlike with the
tag all model, when constructing the documents mgd®d, non-expert readers
integrate information across sources by makingsitets regarding which information to
incorporate into and which to exclude from thetemtext model (i.e., not all information
is included). Although the documents model is naweessible for students than the tag
all model, it nonetheless requires learners to madkgments of which information to
privilege and which to exclude; these judgments sasstudents’ attendance to document
information and source evaluations.
Sourcing, Source Evaluation, and the Documents Motle

The documents model emphasizes the evaluationuofe® as necessary for
multiple source integration and introduces a thicakconceptualization of students’
source evaluations. When encountering multipléstegood readers attend to both
content and document information (i.e., connearmiation to its source of origin).
Such attendance to document information is necgssdmerely to support text
comprehension. Itis also at the core of souredua¥ion; in focusing on document
information, students draw conclusions about soguagity or credibility. Source
evaluations become particularly pertinent in depeig an integrated inter-text model.
When students make decisions about which informabaetain, and which to discard,
such determinations are based on students’ judgnoéisburce quality and reliability
(Braten et al., 2009). Information from sourceghhin credibility or information that can
be verified across texts may be given priorityged to be more accurate or important,

and thus more likely to be included in the intetteodel. Further, when sources
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conflict, information is retained from those tegtsisidered to be more reliable (Braten et
al., 2009). Such determinations of source religtar trustworthiness are based on
students’ engagement in sourcing (i.e., attendemoe use of identifying document
information, such as author or publisher). Consitiens of document information are
thought to be foundational to source evaluatioriyuin impacting source integration.

The documents model puts forth the theoreticalomatinat students’ attendance to
source information leads to their source evaluation overall text judgments; these
judgments then inform students’ integration of mfiation across multiple texts (i.e.,
decisions about which information to include orlege from their inter-text model).

This understanding of source evaluation has beermatipnalized in a number of studies
(Braten et al., 2009; Braten et al., 2011). Irsthempirical investigations, students have
been asked to rate the trustworthiness of souocesjaluate sources overall, and then
asked to report the extent to which their souraduations were based on judgments of
various document information, including author, fmter, source type, and date of
publication. This methodological approach has heelely adopted in the literature,

with students evaluating or rating texts along ae#g of dimensions including
trustworthiness, usefulness (Rouet et al., 19@dinhility (Wiley et al., 2009), credibility
(Hargittai, Fullerton, Menchen-Trevino, & Thoma$®1®) and the justification of
evaluations to varying extents.

In specifying students’ interactions the multipteisces, in Step 3, the MD-
TRACE model would be more complete in includingdetots’ attendance to document
information and source evaluations as the key sabgsses necessary for both multiple

text integration and ultimate response compositionthe present study, the sub-
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processes set forth in Step 3 of the MD-TRACE mdidel, source selection and source
processing), as well as sourcing and source evalyats necessary for multiple text
integration and comprehension, are examined. Ekesection reviews each of these
sub-processes (i.e., source selection, source $8imcg and sourcing and source
evaluation) and their assessment. Then, the salatween each of these identified

processes and particular internal resources ieeqghl

Processes of Multiple Source Use

Three specific multiple source use processes sehdbe MD-TRACE model are
examined. These are students’ source selections;esprocessing, and source
evaluations.
Source Selection

Source selection, in the multiple source use liteea refers to students’ accessing
of sources from a document set. Documents aredlpipresented to students through
electronic documentary environmeiit® Bigot & Rouet, 2007). These are digital
systems for text presentation that introduce sauabengside one another and include
document information (e.g., author) about each t&ktey are commonly formatted
either as a source library (Britt & Aglinskas, 2002 hyperlinked table-of-contents-like
listing of texts (Le Bigot & Rouet, 2007), or asearch engine results page (SERP,
Kammerer, Wollny, Gerjets, & Scheiter, 2009).

Students’ source selections are thought to be dugéenformation scent
Information scent refers to learners’ perceptiointhe similarity between their cognitive
representation of information need and the extee@iesentations or cues texts present

(Kammerer et al., 2009). In other words, sourdecs®ns are made when students
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perceive a match between the information they@okihg for and the information a
source is purporting to include. A match percaptgconsidered to be an indication of a
strong information scent. In terms of the MD-TRA@I6del, the stronger a source’s
information scent, or perceived alignment withw@dsint’s task model, the greater the
likelihood it will be selected.

The source selection literature has most commordynened students accessing
of texts from a search engine results page (eqyje@ et al., 2011). Learners are
considered to select texts from SERPs, based aoesiyperceived topicality or
relevance to task. Source topicality may be inéd&o students through a variety of
text-based external indices such as keywordsler(Kammerer et al., 2009). Rouet,
Ros, Goumi, Macedo-Rouet, and Dinet (2011) idesditiwo types of cues that may
indicate topicality or relevance to students: stefaues and deep cues. When students
make determinations of source topicality basedeynword matches or topographic
indicators, such as bolding, they are attendingutéace or superficial cues. When
students make judgments about the type of infoonadisource may offer or make
inferences about a source based on document infiemaesented they are said to be
attending to deep cues. Surface cues allow farkguiand easier heuristic based decision
making, whereas rendering relevance judgments basedeéep semantic cues requires
more effort (Rouet et al., 2011). However, deapadic cues may be more efficacious
for selecting sources to meet task demands (Rowadt 2011).

Studies have also varied modes of source presantatiexamine its effects on
source selection and subsequent multiple source Kigmmerer and Gerjets (2012a)

examined the impact of search interface on stutlsotsce selections. Specifically, two
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interfaces were compared—a list-like interface,dating a search engine results page,
and a graphic interface, wherein sources were pted@s associated with particular
ontological categories (e.g., disease diagnosigseatment). Kammerer and Gerjets
(2012a) determined that when using a graphic iate;fstudents selected more reliable
sources more consistently (i.e., fewer commerdassmore reliable sites). Likewise,
Salmerdn, Gil, Braten, and Stramsg (2010) presesitetents with search results
arranged either as a search engine results page@eogle-like interface) or as a
graphic interface mapping cause-effect relatioms, (dlefinition, causes, consequences,
solution). Salmeron et al. (2010) found that gmaig sources via a graphic organization
scheme led to improvements in multiple text compnsion and integration as the
relations among texts were made explicit.

Beyond manipulating the arrangement of sourcesdigigal library, Le Bigot and
Rouet (2007) examined differences in how searalltseappeared to students or the form
of document information presented about each squioeto selection. Le Bigot and
Rouet (2007) considered students’ source selectuies) seven texts were presented in a
hyperlinked menu either based on topic (i.e.,)titledocument information (i.e., author,
date). Students were found to use source mengsiarhen document information was
presented. Kammerer et al. (2009) manipulated $eawch results appeared to students
by making some appear more topical or salient bgibg key words. The dwell time
students devoted to source selection was examiédle students were found to
consider almost all of the 30 available searchltgesthey selected 32.91% of sites
presented in a high-salience manner as compar2sl2@% of sites presented in a low

salience manner.
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Think-aloud data have been gathered to furthercggghe extent to which
students consider criteria beyond topicality inrsewselection. However, students have
been found to be limited in their selection of s@srbased on perceived quality (i.e.,
credibility, trustworthiness, reliability, or authty based cues, Brand-Gruwel, van
Meeuwen, & van Gog, 2008; Gerjets et al., 2011)isay be in part because while
information about topicality is readily indicatadformation about source quality is more
difficulty to garner from search engine resultsking source credibility a more difficult
consideration to account for prior to source sededfAlexander & Tate, 1999; Britt &
Gabrys, 2002).

Walraven et al. (2009) examined the criteria sttglprovide for evaluating
search results and selecting sources. Reseadtersnined six criteria students could
use to evaluate search results: (a) source titkenmmary, (b) source type (e.g., pdf), (c)
web-address, (d) rank in hit-list, (e) prior expae with the source, and (f) language of
the source. Of these, source title, as an indicdteelevance, was almost exclusively the
criteria students reported for evaluating searshlte (Walraven, et al., 2009). This is
consistent with similar studies suggesting thadlesiis primarily select sources based on
superficial relevance criteria rather than sousatmlbility (e.g., Kuiper, Volman, &
Terwel, 2005). Similarly, Gerjets, Kammerer, anémér (2011) examined the types of
justifications students introduced when selectimgrses under two task conditions:
either regular think-aloud instructions or instrans specifically prompting source
evaluation. Students’ justifications were coded iilve categories, (a) topicality, (b)
scope, (c) credibility, (d) design, and (e) up-tdetiness. Across conditions, students

overwhelmingly evaluated sources based on topycaktowever, credibility assessments
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were also rendered when students were in the oistiievaluation think aloud condition.

In addition to think-aloud methodologies, studdrdse also been asked to rate
reasons for source selection. In a study with teiddhool students, learners were asked
to rate six source attributes to determine husefuleach of these were in selecting
sources (Braasch et al., 2009) and as indicatgpstehtial source usefulness. The six
attributes learners were asked to consider wele; duthor, venue, date, and type of
publication, and a 2-3-sentence source summarnyde8ts were found to evaluate
usefulness based on superficial factors and the comsmon differentiators for
usefulness ratings were title and the descripticsoarce content; meanwhile, author and
venue of publication, which could be used to idgrgource authoritativeness, were less
common differentiators of source usefulness (Biaasal., 2009).

Behavioral assessments of source selection hawedewad the number of
sources or document types accessed. Kammererenet$2012a) examined the
frequency with which different types of sourceg(eobjective, subjective, commercial)
were selected when search results were presenbed @i a list-like or tabular layout.
Kammerer and Gerjets (2012a) determined that paaits selected, on average, 46.32%
of 18 possible search results. Objective seammhitewere selected most oftévi£4.41)
and commercial search results were selected |&ast =1.55). Although there were
differences in the number of different types ofrses selected, the relation between
number of sources used and response quality wasxaatined. This may be because of
challenges in interpreting the significance of able numbers of sources accessed.
Stahl, Hynd, Britton, McNish, and Bosquet (1996npared students’ rates of access of

11 different documents to determine which occuweét greatest frequency. Stahl and
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colleagues speculated that students’ preferencdextibooks in source access may have
been related to students’ desire to obtain an emeref the relevant history or to use a
neutralsource (Stahl et al., 1996). However, the resmascnoted that their
interpretation was only speculative.

While there remains difficulty in interpreting nuettof sources accessed as an
indicator of source selection, this remains an irtgya consideration. First,
examinations of number of sources accessed aréeasise learners have most
commonly been asked to access all documents watparticular source set (e.g., Braten
et al., 2009; Braten et al., 2011). For examplenghough students were operating
under time constraints, Rouet, Favart, Britt, apdétti (1997) asked students to select
each document in the library at least once. Seammusidering the number of sources
accessed is conceptually important as it is intieaif students’ determinations of
information need and recognition that their infotima needs have been met, in
accordance with their task model. Stahl et al9@)9ound that the majority of situation
model development, or creation of a coherent, dogniepresentation of information
presented across multiple texts, happened aftdests read the first two texts they
accessed, with modest improvement in situation indeleelopment occurring after
reading a third text. This suggests that accessimig than three sources has particular
importance in possibly indicating limitations iiugition model construction or in
signifying an overly demanding task model. Pragoadly, the number of sources
students select indicates the volume of informagind range of viewpoints they have
access to and are able to select from, comparejramdon in composing a response.

Beyond information need, an increasing number af@s accessed may indicate task
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engagement. In the present study, number of seameessed is be used as a metric of
source selection.
Source Processing

Three approaches have been adopted in understastdoients’ source
processing. In the most basic approach, learreers been asked to report the extent to
which they relied on a variety of strategies whaenacting with texts. Second, think-
aloud methods have been used to access learndtglengource processing. However,
a limitation of such methods has been an interfexavith typical source use. Finally,
time on texts has been used as an indicator ofpteutext processing.

One of the more common methods for evaluating plelsource processing has
been to ask students to complete strategy investdoilowing multiple source use. For
example, Braten and Stremsg (2006) asked studentsriplete a strategy use inventory
that included three scales capturing the (a) meraton, (b) elaboration, and (c)
monitoring strategies students engaged in whergusuitiple sources. In a later study,
Braten and Stramsg (2011) administered the Mulfijglet Strategy Inventory (MTSI),
which included two dimensions: one addressing tdoei@ulation of information from
multiple sources and the other with items pertgriocross-text elaboration, including
students’ comparing, contrasting, and integratingipie texts. The first of these
dimensions maps on to surface-level text processimgformation aggregation while the
second dimension considers deep-level processiaguwce evaluation and integration
(Beizhuizen & Stoutjesdijk, 1999).

Similar aspects of strategy use have been examwhed coding students’ think-

aloud utterances expressed during multiple sousee &or example, Braten and Stremsg
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(2003) coded for five types of strategies in stusiethink-alouds, including multiple
source use strategies focused on (a) memorizgbpeaboration, (c) organization, (d)
monitoring, and (e) evaluation of information foundnultiple sources. Further, Braten
and Stramsg (2003) coded for think-aloud utteranglased to students’ strategies for
text comprehension, including rereading, searcfonglarifying information, using prior
knowledge, searching for information in other sest@and skipping to read a later
section.

In semi-structured, conversational interviews pgrtints have been asked about
the strategies they believed historians use asasdlieir own strategies for studying
history (Hynd, Holschuh, & Hubbard, 2004). Prionntervention, students have
reported using low-level reading strategies inglgdre-reading, annotating, and
highlighting; after instruction students have répdrusing higher-level strategies like
comparing and contrasting texts, as well as udagh€ards and organizational charts.
This may suggest that learners have limitatiortheir strategic repertoire or limited
knowledge of how strategies may be applied. Elseejhretrospective interviews have
been used to examine students’ metacognitive amdtonmg strategies when interacting
with multiple texts. For example, Stadtler andBroe (2008) asked participants to
report how much they knew about a topic, how wedytbelieved themselves to have
comprehended the information presented in mulBpl&rces, and how much they
believed they still needed to learn about the tommilarly, Stramsg and Braten (2002)
asked participants to report on their preparedfugsan exam and if they have made any
changes in study practices in relation to the eration - capturing students’ assessment-

focused monitoring.
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Beyond having students report source use strategjtber prompted or not,
behavioral metrics (i.e., time on text) have bes&duto examine students’ source
processing. Time on text is among the oldest eradhindicators of single text reading
and comprehension. Specifically, time on text hesnbfound to correspond to text
difficulty and structure (Kintsch, Kozminsky, StselMicKoon, & Keenan, 1975), source
type, students’ engagement with text, and impraadprehension (Guthrie, Wigfield,
Metsala, & Cox, 1999). Time on text has been alserpreted as indicating strategy use.
For instance, learners have been found to devote time to reading important rather
than unimportant sentences (Duggan & Payne, 20Bither, students have been found
to devote more total gaze time to sentences tegtdbuld then accurately recall, as
compared to inaccurately recalled sentences (Dugd@ayne, 2011). In studies of
single text comprehension, where students have &sed to read regular versus
refutational texts, learners have been found tatéxonger on contradictory statements
(Ariasi & Mason, 2011). In a multiple text contettiis suggests that students may spend
longer on inconsistent or contradictory informatpesented across texts or process such
conflicting information more deeply (Stadtler, Salea, Brummernhenrich, & Bromme,
2013).

When time on texts has been examined as an indichtoultiple source use, two
primary processing strategies have been identifiadiplingandsatisficing(Reader &
Payne, 2007). Sampling refers to readers firstgging each text in a multiple
documents set, identifying the best source to nas&tneeds, and then devoting the
majority of their source use time to that best.téiis strategy is characterized by

students first rapidly sequencing through sourcéls thie goal of not specifically
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learning about a topic, but rather, of first leaghabout the texts available. Students then
devote the majority of study time to the best saxd iteratively cycle to the next best
source as their information needs change as a @ssdurce use (Reader & Payne,
2007). Reader and Payne (2007, p. 269) descrébsattmpling strategy as a

“‘commitment to choosing the best text availableithva separation of source processing
into anexplorationphase, or the identification of the best sourod, anexploitation

phase, or the use of that source.

Satisficing is a strategy whereby students selscugace they deem to be “good
enough” and devote their source use time to tht t8atisficing is indicated by
students’ study time being concentrated on thé dwsrce they access, assuming it meets
a basic acceptability threshold. Rather than lgatning about sources within a
document set, as students do when engaging in sggnpihen satisficing, readers are
only motivated to learn about content in sourd@sor to engagement in source use,
satisficing readers specify a level or standardllodit would constitute an acceptable
source, a potentially high threshold. If the fgsturce accessed meets this threshold (i.e.,
threshold of satisfaction) students engage in tineading (Foltz, 1996). However, when
this threshold is unmet, students engage in skimgnarascertain threshold satisfaction,
before moving to an alternate text.

Although sampling may appear to be the optimatetyg both of these
approaches to multiple source use are associataduaiiticular benefits and drawbacks.
For instance, while adopting a satisficing stratemy result in students devoting more
time to lower quality texts, students also spehdfadource use time on learning about a

topic. Sampling is also contingent on studentadpable to judge attributes of texts with
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relative speed and ease. More generally, ReadePayae (2007) suggest that there are
two standards to be met for sampling to be theepred strategy. First, more than one
text in a document set should be “good enough,h ¢hat satisficing does not grant
students access to all good sources. Second,sheudd be sufficient variation or
“significant and perceptible differences,” betwekrtuments such that sampling may be
necessary to gain a sense of each document (p. 270)

Notably, Reader and Payne (2007) suggest thatrssigweferential allocation of
time to various sources is indicative of subtle faggments, beyond just those of source
relevance. This is evidenced as, even when &b texa document set are relevant,
students differ in the amount of time they devoteging each source. For instance,
students may draw conclusions about the amoumifefmation they are able to learn
from a source or a texts’ usefulness in meetink gasis in allocating source use time.
Further, students may allocate study time baseueoreived text comprehensibility or
difficulty.

However, these time allocation strategies havealeys been identifiable in
students’ real-life source use. For instance,study where readers were provided with
four texts about the human heart, students wenedféa visit each of the texts in the
given document set for significant amount of tinlkeader & Payne, 2007). On average,
students were found to access 3.8 of four availehies, suggesting fairly comprehensive
source engagement. Additionally, learners diddestote much time to any one source.
Sampling, as a source use strategy, was used anely (Reader & Payne, 2007).

Rather, students chose satisficing-like technigdegoting considerable time to each

source accessed, in sequence. Wilkinson, Reaut:Rayne (2012) corroborated these
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findings, determining that 76.7% of students cdiddclassified as satisficers, 6.7% as
samplers, and 16.7% of students demonstrated hmgwshaviors that could not be
classified.

Reader and Payne (2007) explain the amount ofstoients devote to source
access by suggesting that each of the texts pessémstudents included unique
information that learners would want to accessheDstudies have found learners to
open web texts only briefly (e.g., less than tezoads), although 10% of sites are
accessed more extensively (i.e., for more thannivates, Weinreich, Obendorf,
Herder, & Mayer, 2008). Duggan and Payne (201gyest that students may begin
multiple source use by engaging in a samplingesgngtaccessing texts briefly, before
adopting a satisficing approach. More generatlygents’ source access and time
allocation may only be systematic to the extent shadents do not revisit sources until
each text has been visited at least once (Readrayke, 2007).

Once atext is accessed, some have suggestedtine¢ processing may not be
uniform. While students may access and use eatimta set, for more favored texts,
time is devoted to reading, while for less favaie@ds, time is spent on skimming
(Reader & Payne, 2007). Duggan and Payne (20ED) exe-tracking data to
corroborate the prevalence of students’ engagemeskimming or scanning of each text
accessed while adopting a satisficing strategyhdigh students did engage in linear
reading of important text passages, once text rsefa dropped below a particular
threshold, learners were, indeed, much more lit@kim or rapidly process texts in a
non-linear fashion. In particular, skimming maydstective because it distributes

attention throughout a source and may help studeziter attend to the macro-structure
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of a text, supporting comprehension to a greatmmgXDuggan & Payne, 2011).

Based on findings that students generally engagatisficing or otherwise
indeterminate behaviors and that source procesgthgn-text alternates between
skimming and reading (Duggan & Payne, 2011), inpitesent analyses students’ time on
texts is collapsed and used as a general measpreadssing (e.g., Reader & Payne,
2007; Wilkinson et al., 2012). Rouet, Vidal-AbamaBert-Erboul, and Millogo (2001)
provide additional evidence for considering studetine on texts globally. In a study
of students’ source use when responding to higél lgwestions (HLQs), requiring
multiple source integration, versus low level giges (LLQS), such as information
location tasks, Rouet et al. (2011) found eviddaoncguggest that when responding to
HLQs, the source use process was uniform and digtiom the source use pattern
students exhibited when presented with LLQs. Sitgleesponding to HLQs were
generally found to access more paragraphs and te raadily engage in antegrative
search patterror systematically visit paragraphs in texts. Raial. (2011) term
students’ source useview and integratesuggesting that after constructing an initial
cognitive model of a text, students made succegmgses through a source modifying
their understanding. This processing pattern seenmglicate that a global measure of
time on texts is appropriate to summarize studetgpth of text processing and
engagement.

Notably, the satisficing and sampling strategientdied by Reader and Payne
(2007) emerged when students identified informatubiie respond to multiple-choice
guestions within a restricted period of time (iseyen minutes or 15 minutes). Even

when responding to such LLQs, students were foaraVidence a generally uniform
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pattern of source use (i.e., satisficing). Uniikéhe Reader and Payne (2007) study,
when students’ time on texts is not restricteddsk tparameters, the amount of time
learners freely devote to source use may be anraeea effective metric of overall text
processing and task engagement.

A single metric approach to assessing source psowew/as used by Cerdan,
Vidal-Abarca, and colleagues who used the Read&&nseftware to track students’
reading time (Cerdan & Vidal-Abarca, 2008; Cerdéidal-Abarca, Martinez, Gilabert,

& Gil, 2009; Vidal-Abarca et al., 2011). Cerdarda¥idal-Abaraca (2008) identified

three measures of source processing computed baseading time. The first, total

time on text, was considered as a summative mea$girce use. The second measure
was a totaling of the amount of time students devéd processing relevant and
irrelevant information. The third metric, considérto be a measure of source
integration, was a totaling of the time studentgotied to reading relevant, non-
consecutive sections of text, as this was thoughtggest information assembly or
integration. Across these three measures, studentsce use was timed globally, across
texts, rather than in a source-specific manner.

While Cerdan and colleagues used three metricg,tbalfirst measure, total time
on texts, is used in the present study. In thel&eand Vidal-Abarca (2008) study,
students were expected to include specific idets umicomposing their responses to
either intra-textual or inter-textual questionsheTspecific idea units to be included were
coded as relevant while all other idea units ingewere coded as irrelevant. Further, not
all texts included in the document set were relef@nresponding to each of the

guestions. In the present study, there are nafgpeleas that are needed to be included
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in students’ written responses and any of the textsded in the source library are
potentially relevant in composing a response. tRese reasons, passage relevance based
indices of time on texts are not examined. Addaidy, using only overall total time on
texts as a metric of processing allows for unolbridata collection, whereas software
such as Read&Answer requires partial masking ameagking of relevant and irrelevant
sections of text to time students’ processing.

Using a global metric of time on texts may be gaittrly appropriate within a
multiple documents framework (Rouet & Britt, 2012)/hen students are presented with
an array of texts to choose from, they can be melective and if unsatisfied with a
particular source readily move to an alternate. t®dcause there is a greater volume of
information available, students may feel more catafide skimming or processing
selectively. As a result students’ time spentamrse use may be more variable in a
multiple source use context and less directly eeldb the level of processing adopted,
than when learners use a single texts (Rouet & B@11), justifying the use of a single
measure.

Source Evaluation

Source evaluations can be defined as studentsirjadts of or conclusions about
sources or the information within them based orailable or accessible information
about the source” (Braten et al., 2009, p. 6). adhp speaking, two categories of source
evaluations can be identified. The first are ot source evaluations and the second
are non-epistemic source evaluation. Epistemiedsions of source evaluation are
those that are aligned with students’ epistemiefe(i.e., concerned with knowledge

establishment) or based on considerations of dooumfrmation (e.g., author
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credentials or expertise). Epistemic based evalsinclude students’ judgments of
sources based on quality-related criteria. Inigagr, students have been asked to
evaluate sources along trustworthiness (Brateh,e2G09; Braten et al., 2011), reliability
(Wiley et al., 2009), and authoritativeness (Masbal., 2010a, 2010b) criteria. Non-
epistemic dimensions of source evaluation are basextiteria not concerned with
knowledge establishment and not reflective of quddased considerations. Rather, non-
epistemic dimensions of source evaluation are fedws factors related to task-
relevance or superficial source features (e.grcgopresentation or formatting).

Three primary methods of assessment have beenrnugadging students’ source
evaluations. First, questionnaires have been ddtared, typically ahead of source use
or in place of a source use task, to survey stsdegiarding their beliefs and behaviors
when evaluating sources (e.g., Flanagin & Metzg@00). Second, in-process measures
of source use have been used; methods such asalbunés capture students’ evaluative
utterances while completing tasks (e.g., Mason.g2@10b). Finally, source evaluations
have been examined using a dimensional approaarewhstudents have been asked to
evaluate texts according to some researcher specfiteria. Dimensional evaluations
have been elicited both during (Stadtler & Brom2@)7, 2008) and subsequent to
source use (e.g., Braten et al., 2009). Studexws heen asked to render judgments
either by rating sources along various dimensiartsyaanking sources, relative to one-
another, on a particular characteristic (e.g.abglity, Wiley et al., 2009). Following
dimensional judgments of sources, students have &seed to justify their evaluations to
varying extents.

Learners have been surveyed with regard to theierge attitudes toward source
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evaluation and behaviors when judging sources, (daygittai et al., 2010; Purdy, 2012).
For instance, Metzger, Flanagin, and Zwarun (2@88gd 356 undergraduate students to
report the frequency with which they engaged irerdifferent verification strategies
when encountering information online. The verifica strategies students were asked to
endorse included: (a) checking information currerfby checking information
completeness, (c) determining whether informatiomstituted fact or opinion, (d)
validating information across other sources, as agtonsidering (e) the author, (f) the
author’s objectives, and (g) credentials. On agey students reported checking
information currency and completen@gsasionallyor often however, they checked
author, author objectives, and credentials oatgly or occasionally(Metzger et al.,
2003).

Despite their use, particularly in exploratory séisdof source evaluation (e.g.,
Metzger et al., 2003), survey methods have bedqued for their reliance on self-
reported behaviors, rather than assessment ofai@is in context (Metzger, 2005).
Further, Purdy (2012) suggests that students’ tepdrengagement in evaluative
behaviors may be susceptible to a desirability;lsasgents may report engaging in
verification strategies that they do not in fact wehen completing academic tasks. At
the undergraduate level, it may be expected thdesits are able to report the source
evaluation strategies theyight toengage in but there is a need to better idergy t
actual evaluative practices used by students witeraicting with texts (Metzger, 2007).

To address these limitations, two general appraabbhee been adopted to
examine students’ evaluative behaviors during easjagement. First, students have

been asked to think-aloud while completing task&their evaluative utterances have
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been recorded. Second, source evaluations haweeieged during task completion by
asking learners to rate texts along specific dinmgrsswhile engaged in source use.

Mason et al. (2010b) examined students’ spontansowse evaluations reported
while thinking-aloud during Internet research. d&tts’ evaluative utterances were
coded as corresponding to particular dimensiorstuafents’ epistemic beliefs (i.e.,
beliefs about knowledge and knowing, Hofer & Petril997) Two epistemic belief
dimensions in particular, those of students’ belefout thesource of knowledgand
beliefs regardingustifications for knowledgevere, respectively, considered to be
particularly pertinent to the evaluation of souraes the information within them.
Students’ evaluative utterances, consistent wighstburce of knowledge dimension of
epistemic beliefs, were coded at three levels (Mata@l., 2010b). Learners could have
evaluated (a) thpopularity of a sourcg(b) itsauthoritativeness or expertiser the (c)
scientific nature of the sourcel'hese dimensions were progressive in sophisiitatith
judging sources based on their scientific naturesictered to be the most sophisticated
evaluative dimension. Likewise, in evaluating ti@rmation within a source, consistent
with the justifications for knowledge dimensionegistemic beliefs, students’ utterances
were coded into three categories, progressingphistication. Learners could have
determined that information was (@&)able to be evaluatefh) agreed or disagreed with
their own beliefspr was (c)ased on scientific evidence

While Mason et al. (2010b) only considered studesgistemic source
evaluation, evidence suggests that non-episteniice@valuations are crucial to
consider as well. In a study by Walraven et &00@), students’ source evaluations were

captured by having high-school students first thaldud during an Internet search task
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and later participate in a follow-up focus groupemiew about their source and
information evaluations. While researchers idedifin exhaustive, twenty-nine
potential criteria along which students could easdusearch results, sources, or the
information within them (Walraven et al., 2009)d¢nts reported using only a minority
of these in judging the texts they encountered.

During the think-alouds, sources, as a whole, weetuated very rarely; in cases
that they were, the criteria applied most commavigspeed or the amount of time a
page required to load. In evaluating informatiorsources, the vast majority of
judgments concerned tlsennection of informatioto the target task or information
relevance. Other criteria cited by students inetithelanguageof the site and the
amountof information offered; all three of these (ii@formation connection, language,
and amount of information) were classified under ¢hteria ofsite usability Language
referred to whether the site used domain-speafigliage or had spelling or grammatical
mistakes. Amount of information referred to théuoe of information a site offered and
whether a source provided all of the informatiardents needed in completing a task or
whether additional information was required. lndgnts’ evaluations of both sources
and the information within them, non-epistemicenid (e.g., speed, relevance, amount of
information) were most commonly reported.

The evaluative criteria most often cited by studentthe study by Walraven et al.
(2009), connection of information to task or infation relevance, is the none-epistemic
dimension of source evaluation that has receivest ention (e.g., Anmarkrud et al.,
2013). Evaluations of relevance can be definestiadents’ determinations that a source

serves an instrumental purpose in meeting theilsgoasource use or as a judgment of
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task-based importand&kouet & Britt, 2011). Relevance judgments hawghier been
defined as being either positive (i.e., relateth8k) or negative (i.e., unrelated to task)
and as pertaining to texts as a whole (i.e., so@lexance) or to specific content (i.e.,
information relevance, Anmarkrud et al., 2013).

Determining relevance is considered to be an essentluative process for
students to engage in when interacting with mudtiplkts (e.g., Rouet & Britt, 2011).
Anmarkrud et al. (2013) suggest that studentsveglee judgments may serve as a
precursor to their engagement in source evaluattorgg more epistemic dimensions.
Before deciding to process a text and engage ieffoetful evaluation of its
trustworthiness, students may first determine aeptial utility in helping them to meet
their goals for source use (Anmarkrud et al., 2(R&jet & Britt, 2011). Further, such
judgments may aid students in linking related infation, identified as relevant, across
texts. Given the role that relevance judgmentyg plastudents’ subsequent source
evaluations and in text comprehension overal§ &n encouraging finding that students,
at least at the undergraduate level, have beerdftmibe more skilled and more frequent
in making judgments of relevance (Anmarkrud et2013) compared to the rate at which
they engage in more effortful evaluations alonggpnic criteria.

A challenge in examining students’ in-process sejudgments is determining
whether or not students ought to be explicitlynnsted to engage in source evaluation.
On the one hand, when not explicitly instructe@valuate texts, students have been
found to evaluate sources only to a limited ex{erg., Walraven et al., 2009). On the
other hand, explicitly instructing students to eyga source evaluation may interfere

with typical processing and may distort the numdo@d types of evaluations offered. In
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one study, Gerjets et al. (2011) manipulated thécsic consideration by directing
students either to simply think aloud (i.e., spaetaus evaluation condition) or further
asking them to evaluate sources as they did soiigtructed evaluation condition).
Gerjets et al. (2011) found that while studentss@oeously evaluated sources to a
limited extent, as expected, they did so more featjy when explicitly instructed.
Specifically Gerjets et al. (2011) found that wispontaneously evaluating sources
online, students most often judged webpages acuptdisite credibility and scope;
when students were explicitly instructed to evaduaebsites while thinking aloud, they
considered credibility criteria to a much greateieat and also evaluated website design
(Gerjets et al., 2011). A number of studies hastewnined that students provide much
more frequent evaluations and evaluations alorfgrihify criteria when explicitly
instructed to evaluate sources, as compared to gh@maneous evaluations are
examined (e.g., Gerjets et al., 2011; Stadtler &&me, 2007, 2008).

Students’ limitations in spontaneously generatimgrse judgments are
considered to be suggestive of challenges withcgoewvaluation more generally. The
particular source evaluation mechanism studentsarsidered to be challenged by is
sourcing(e.g., Goldman, Braasch, Wiley, Graesser, & Bradela, 2012; Wiley et al.,
2009; Wineburg, 1991). Sourcing is defined by #uarg as, “looking first to the source
or attribution of the document” (1991, p. 79) andtfier includes attention to any
document related information that may aid in so@e&uation (Britt & Aglinskas,
2002). Sourcing often involves considering idsmti§ document information (e.qg.,
author, publisher) associated with a source’s pragipurpose for being written.

Difficulties in sourcing may arise from studentsngelimited in attending to source
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information when judging texts (Britt & Aglinska®002) or in failing to properly make
use of appropriate document information in evabratiources (Braten et al., 2011).

For instance, Braten, Streamsg, and Salmerén (Fomhy low knowledge
students to be less discriminant in using diffetgpes of document information to
evaluate sources and to attend to errant trustinedh indicators (e.g., date). In
recognition of such difficulties, Stadtler and Bnm& (2007, 2008) introduced a software
tool, met.a.ware, to promote students’ engagenmetiial epistemic and metacognitive
processes of source evaluation. The meta.a.wagggmn asks students to systematically
log each piece of information pertinent to theieuin an online system. In logging
each piece of information, students are also agkeelcord the document it originated
from, encouraging sourcing. Researchers alsodoted an evaluative condition
wherein students were additionally asked to rateetistatements pertaining to each
recorded document. Specifically, students wereds$s rate (aquthor’s expertisand
(b) the potentiabias or commercial interestf a source, as well as their @@nfidence in
the informationogged

Adding to the discussion of whether or not studesdarce evaluations ought be
prompted, relative to the control group, studenthe evaluative condition performed
significantly better on a follow-up sourcing testancluded a higher percentage of
correctly sourced arguments in their essays (®tia@tBromme, 2007). It seems that
prompting source evaluation results not only in@ased evaluative behaviors but also in
general learning improvements (Stadtler & Bromn@)72 Wiley et al., 2009). Although

a think aloud methodology was not employed in tteglter and Bromme study (2007),
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students’ source evaluations were able to be asdelssing task completion by
collecting evaluative data in situ, within the raetare interface.

Although Stadtler and Bromme (2007, 2008) did n@neine students’ actual
source evaluations in the met.a.ware system, etgtdi only compare learning outcomes
for students in the evaluative and control condgigorompting source evaluation while
students are engaged in source use seems a prgrngnue for collecting in-process
reasoning about texts. Further, embedding sowakei@ions into a digital system (e.g.,
Stadtler & Bromme, 2007, 2008) allows for the cdiilen of in-process evaluation data
without the intrusiveness and cognitive demandsareconsidered to be limitations of
think-aloud methodologies (Mason et al., 2010W)hile Stadtler and Bromme (2007,
2008) asked students to rate texts during the eafrsource use, the majority of studies
asking students to judge texts along specific dsi@rs have considered retrospective
ratings, made following task completion. As witligrocess measures, these
retrospective examinations of source evaluatioreliagused on students’ source
judgments rendered based on document information.

In examinations of source evaluation, students havst often been asked to
judge sources either according to predefined cii@e., rate, Braten et al., 2009) or in
relation to one another (i.e., rank, Wiley et 2009) and to justify these evaluations to
varying extents. For example, Braten, Stramsg Baitt(2009) examined students’
trustworthiness ratings after reading seven temtthe topic of climate change. Students
were first asked to rate the trustworthiness ofinfi@mation in each source; then, they
were asked to report the extent to which they baseti trustworthiness ratings on one of

six characteristics: (a) author, (b) publisher,d@)irce type, (d) content, (e) personal
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opinion, or (f) date of publication. The two soescstudents found to be most
trustworthy were from respected, research orgapizain Norway (i.e., CICERO,
NPCA); these sources were also deemed by researchiee the two most trustworthy
documents in the set. In terms of justifying thaistworthiness ratings, students most
often cited the content of the source, followedcbgsiderations of author and document
type. Such a methodology, asking students to remgstworthiness ratings and to
justify these based on document information, has laelopted in other studies as well
(e.g., Braten et al., 2011; Streamsg et al., 2011).

In addition to examining how students rate souatesg trustworthiness
dimensions, learners have been asked to rank soasceell as to consider additional
dimensions of source evaluation. Rouet, Britt, Masand Perfetti (1996) asked students
to rank sources with regard ttmistworthinesgi.e., “to the extent you trust what the
author says”) andsefulnesgi.e., “to the extent they helped you build upiiormed
opinion during the study period”). Students wdse® @sked to justify each source
ranking produced. For trustworthiness rankingsr fastification criteria were
identified. These were: (a) author-related jusdificns, (b) document type-based
justifications (e.g., textbook, newspaper), (c)teorbased justifications, referencing
specific information in the source, and (d) opinlmased justifications, stemming from
students’ personal views about a described isbisefulness rankings, referring to the
pragmatic value of texts for meeting task goalgewmt justified. Rouet et al. (1996)
found students’ trustworthiness and usefulnessingsko differ for different source
types, but to be consistent across these. Farnost students ranked the textbook source

as both the most trustworthy and the most useftiierdocument set.
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There are a number of limitations in the effica€¢gallecting post-hoc source
evaluations. First, these are retrospective aacktbre may draw not only on students’
evaluations of the specific text targeted, but alsstudents’ judgments of the other
texts, the task, or their performance (Goldman.ef812). Few studies provide students
with explicit instruction regarding which targetr@ferent to consider when evaluating
sources. As an exception, Wolfe and Goldman (2868k¢d students to evaluate the
similarity and difference in arguments between twoatradictory texts. However, in
most studies participants have not been expliditigcted to evaluate any particular
target. It is also unclear whether evaluation®regal constitute students’ initial
judgments, made during source use, or post-hociatrahs, rendered only when
prompted to do so. Further, post-hoc data cotlaatequires students to recall source
information, or remember each text and correctbpamte the information within it;
students have been found to be imperfect in theinory for sources (Stremsg, Braten,
& Britt, 2010).

In the present study, as in prior work (Rouet gt1l896; Rouet et al., 1997),
students were asked to rate sources along two dioes) one epistemic (i.e.,
trustworthiness) and one non-epistemic (i.e., usefis). Usefulness judgments reflected
students’ evaluations of texts in reference to thskwands. Anmarkrud et al. (2013)
suggest that usefulness evaluations are a predorfanther text processing.
Trustworthiness judgments are considered to bedbasevaluations of document
information (e.g., source type, author, publish&jaten et al. (2011) describe
trustworthiness evaluations asessential aspedf multiple source use, particularly

online. Jointly, these two evaluative dimensiogws to reduce the volume of
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information load students need to contend withg®8g et al., 2010). Students may
more easily dismiss information from sources deeloedn utility or in trustworthiness.
Further, judgments along these dimensions maytadkats in contextualizing and,
therefore, better processing text content. Usekgnudgments may serve as a filter,
helping students to process sources in task-refalevays. Trustworthiness judgments
are thought to reflect students’ attention to doeaninformation. Therefore, these imply
students considering text purpose and the contéxdw a source was created and
elaborating information based on document inforara{Stremsg et al., 2010; Wineburg,
1991). Given the dependency between studentstiatrahs of trustworthiness and
considerations of document information (e.g., B&ithglinskas, 2002; Britt et al., 1999;
Perfetti et al., 1999; Stramsg et al., 2010), afiteshal evaluation metric was examined
in this study: whether or not students electecctieas document information for each
source they used. Accessing of document informdtas been considered to underlie
expert-level multiple source use (Wineburg, 1993 pecifically, sourcing is considered
to be associated with text contextualization anth wiultiple source corroboration, or the
reconciliation of discrepant information acrosstse¥Vineburg, 1991) and to improve
multiple text comprehension (Stremsg et al., 2010).

Students were asked to rate each source usedaoadditional dimension,
interestingness. Despite the important role ofagegent in multiple source use (Perfetti
et al., 1996), interest has been examined in tHaplausource use literature only to a
limited extent (Hidi & Baird, 1986).

Interest has been distinguished as constitutifged sustained personal

preference toward a particular topic or domain,(iredividual interest) or as arising from
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the context surrounding a particular task or tmeefiestingness” of a situation (i.e.,
situational interest; Alexander, 1997; Hidi & Baikb86; Renninger, Hidi, & Krapp,
1992). When examined in the MSU literature, indefeas been most commonly assessed
at the topic level, prior to students’ task engagetnrather than as arising situationally
(e.g., Braten, Gil, Stramsg, & Vidal-Abarca, 2080gmsg, Braten, & Britt, 2010).

A form of interestfext-based interegir textinterestingnesshas been introduced
to reflect how aspects of topic or text may engstgeents’ situational interest during
source processing (Hidi & Anderson, 1992). Kint§t®80) has suggested that interest
may arise during text processing in two ways: tgfoangaging or surprising events
occurring in text (i.e.emotional interesf)more common in narrative compositions, and
through elements in text connecting with studeptsir knowledge (i.e.gognitive
interes). Likewise, Hidi and Baird (1988) have distinduesl between texts inspiring
knowledge-triggered interest and value-triggerddrast. Knowledge triggered interest
develops when information in text connects to stislgrior conceptions, experiences,
or schema. Value triggered interest arises waghdontent relates to readers’ “values,
desires, and preferences” (Hidi & Baird, 1988, g0}

Although text-based interest has been associatidt@xt recall and reading
comprehension (Hidi, 2001; Hidi & Baird, 1986; Km@d.999; Schiefele, 1999), Hidi and
Baird (1986) have discussed the difficulties oiiiiging which facets of expository text
may give rise to text-based interest. While Hial 8aird (1988) identified elements
associated with expository text interestingnesefementary school students (e.qg.,
novelty, salient elaborations of main points, entdgeti‘need for resolution”), work has

been more limited in identifying facets of textattimay inspire interest in older learners.
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Further, some efforts to make sources more engdging compromised learning. For
instance, the inclusion skductive detail§.e., irrelevant or extraneous information
included in texts to increase interest) in expaogiteriting has been found to interrupt
text coherence and to interfere with situation nhedastruction (Garner, Brown,
Sanders, & Menke, 1992; Garner, Gillingham, & Whit889; Harp & Mayer, 1998).
Likewise, Sanchez and Wiley (2006) found that federgraduate readers, the inclusion
of images alongside expository texts both increastedest and had a seductive effect
resulting in lower comprehension, particularly $tudents with low working memory.
Text interestingness has not yet been examinadytknowledge, in a multiple
text context. Nonetheless, text interestingnesglmeaa particularly important factor in
students’ multiple source use for a number of reasd-irst, when students are presented
with multiple text options, interestingness mayab@imension, alongside source
trustworthiness and usefulness, that learners gnipldiscriminating between sources
and in narrowing the scope of available informatiogy are required to consider.
Further, when students are presented with multgxdes, varying in interestingness, they
may be more liberal in navigating among text ogiand may more readily reject
sources low in interest, without concern for redgdihe volume of information they have
access to. Researchers have suggested that irsgeiness as a motivational variable,
particularly when students’ experience challengdagxt processing, or as a “mental
resources for learning” (Boscolo & Mason, 2003; btag& Boscolo, 2004).In multiple
text contexts, presenting greater cognitive conipleakan single text tasks (Braten &
Streamsg, 2006), interest may be especially impodsam driver of students’ engagement

with texts and as a motivational reserve availaldlen challenges arise.
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Motivational benefits of interest extend beyond@yrgreater persistence and
may enable students to gather a greater volumdaifmation, across texts.
Additionally, interest as a motivational factor Heesen found to allow for deeper text
engagement, such as that resulting in conceptaageh(Andre & Windschitl, 2003;
Dole & Sinatra, 1998). Hidi (2001; 2006) makes thse that interest engages a unique
type of cognitive processing, not available abgetetrest. This type of interest-based
processing is characterized by an exploratory tateon toward content, deeper and
more elaborative engagement with texts, and a psifyefor developing connections
between information and prior experience (Wade,tBux& Kelly, 1999). As multiple
source use is typically required for complex tashks,type of cognitive engagement
interest supports may be particularly facilitatiegperformance.

In this study, to capture text-based interest,esttslwere asked to rate the
interestingness of each source accessed. Studertsige rating of interestingness,
across all sources accessed, was considered anmeasearners’ motivational and
cognitive engagement during text processing. iorpvork, Mason and Boscolo (2004),
rather than assessing topic interest, likewiseg@skudents to rate text interestingness
during source use.

Students were asked to access document informatidmate texts during source
use rather than retrospectively, with these fumetibies embedding into the online

interface (e.g., Stadtler & Bromme, 2007, 2008).

Individual Difference Factors in Multiple Source Us
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In addition to considering the above described®®use behaviors (i.e., source
selection, source processing, and source eval)atioee learner characteristics were
examined as impacting multiple source use. Thé sention describes the role of prior
knowledge, attitudes, and domain general sourcki@ian behaviors in students’
multiple source use.

Prior Knowledge

More than any other learner characteristic, prioowledge has been most
extensively examined in relation to both single andtiple text processing (Alexander et
al., 1994; Alexander et al., 1991, Kerstetter & Ch@04). Indeed, prior knowledge has
been shown to effect all phases of the multiples®use process, including source
selection (e.g., Potelle & Rouet, 2003), sourcegssing (e.g., Rouet, 2003), and source
evaluation (e.g., Braten et al., 2011).

At the same time, the effects of prior knowledgeenbeen most commonly
investigated when students access and naviggiertextqe.g., Potelle & Rouet, 2003;
Salmeron, Kintsch, & Cads, 2006; Salmerdn et @lL02 or information nodes directly
linked to one another (Rouet, Levonen, Dillon, &r8p1996). In studies of multiple
source use, when texts are not explicitly linkethnknowledge has most commonly
been explored as a control variable (e.g., Streshaéi, 2010; Streamsg, Braten, &
Samuelstuen, 2008) despite evidence suggestinghteath multiple text contexts,
where sources are not explicitly connected, primvidedge may matter all the more
(Britt & Aglinskas, 2002; Rouet et al., 1997).

In the sections to follow, the role of prior know{ge in source selection,

processing, and evaluation is discussed, as inmgaatiimate task performance.
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Prior knowledge and source selectionln examining prior knowledge and
source selection, research has considered thetégtemich various source presentations
formats may benefit students with differing levetgrior knowledge. Generally
speaking, sources connected or explicitly linkedrie another have been found to be
preferable to alternate listings (e.g., alphabafigller & Muller-Kalthoff, 2000; Potelle
& Rouet, 2003; Shapiro, 1999). For instance, Fotatd Rouet (2003) examined the role
of prior knowledge in students’ accessing of sosifm@sented via three three types of
representation systems. Sources were displaysgdidents via a hierarchical map, a
network map, or an alphabetic list. The hierardheap linked texts progressively, from
those addressing most general to most specifieatniThe network map connected text
content (i.e., main ideas) with semantic links;iftance, the network map linked texts
that identified causes with those presenting edfetto explicit connections between
texts were offered in the alphabetic menu presiemtatt was determined that while for
high knowledge students’ performance did not differoss the three source presentation
conditions, for low knowledge students, the hienaral representation structure was
preferable to the other two conditions (Potelle &uit, 2003).

These findings suggest an interaction between éegirprior knowledge and
source selection. While high knowledge studentg pussess the requisite prior
knowledge and skills to conceptualized multiplerses in relation to one another,
students with low prior knowledge benefit from hayiconnections between multiple
texts made explicit. Low knowledge learners’ prefiee for source presentation in
structured ways has been found across studies (MalD@& Stevenson, 1998; Mdller &

Muller-Kalthoff, 2000; Potelle & Rouet, 2003; Shapi1999). However, an important

70



gualifier to these findings comes from a study mpfinan and van Oostendorp (1999).
Researchers presented texts to students eithelgtheconceptual map, identifying
relations between texts, or alphabetically. Theynd that for low knowledge students,
concept maps may be too complex a mode of soueseptation; they suggest that a
more basic content listing may be preferable.

Importantly, across studies, students’ prior knalgkein relation to sources
selecteper sehas not been examined. Rather, learners’ priomledge and mode of
text presentation have been considered as preslictdask performance (e.g., Potelle &
Rouet, 2003). In the present study, the relatemmvben prior knowledge and source
selection (i.e., number of sources accessed)esttirconsidered, as are their joint
effects on response quality.

Work by Salmerén, Kintch, and Kintch (2010) offemme initial insights into the
relation between prior knowledge and source seectSalmerdn et al. examined the
criteria students used to select the order in wthely accessed sections of a hypertext
(2010). Specifically, three criteria for sourcéestion were identifiedcoherence
interest anddefault screen positionCoherence refers to students’ decisions to selec
texts most similar to sections previously readenest refers to students’ decisions to
select most interesting texts first, while delaysadecting less interesting sections of text.
Finally, the default screen position criterion wasoked by students choosing sources
depending on their location or order of presentaitioa hyperlinked menu.

Of these three strategies, the coherence stratagyansidered to be the most
cognitively demanding, requiring students to irdenceptual relations between texts

(Salmerodn, Kintsch, & Canas, 2006; Salmerén eall0). Low knowledge students

71



benefitted most from adopting coherence criterigalecting hypertexts; however, there
were no performance differences across selectitarierfor students with average or
high levels of prior knowledge (Salmeroén et al.0@0Salmeron et al., 2010). This
suggests that low knowledge students may be the most in need of support to
conceptually connect multiple texts, whereas sttegdeith intermediate to high levels of
prior knowledge do so quite readily (Potelle & R#03; Salmerdn et al., 2006).
Relating multiple texts to one another may be festeither by menu arrangement or by
students adopting an orientation toward considagergselections in this way.

Although hypertext selection criteria were found#odifferentially adaptive for
students with varied levels of prior knowledge réheas been limited work associating
prior knowledge with the type of hyperlink selecticriteria students adopt. This may be
because there are challenges associated with tdeflgiclassifying students into a
particular group (e.g., coherence-based seleatoiis@cause learners have been found to
use a combination of criteria in navigating hypetidgSalmeron et al., 2006). In the
present study, the role of prior knowledge is exadias it relates to a more global,
behavioral measure of source selection, the nuef®vurces students elect to access.
Initial findings suggest that this is a promisingafor investigation; within hypertext
contexts, McDonald and Stevenson (1998) found kadgéable students to access more
nodes than non-knowledgeable students. Indeel Kmgwledge students’ abilities to
identify coherence between texts may facilitatértaecessing of a higher number of
sources.

Prior knowledge and text processing.Prior knowledge is generally considered

to underlie all text processing (Fincher-KieferQ80Langer, 1982; Soederberg Miller,
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2001). In Kintsch’s Construction Integration Mo@élcomprehension (Kintsch & van
Dijk, 1978) the situation model students genenateomprehending texts is not a direct
representation of information in a source. Ratther situation model constructed moves
beyond the text-based model, representing textidmepositions, to integrate
information in a source with students’ prior knodde. Potelle and Rouet (2003) make
the case for the universality of this integrationgess as all texts are written assuming
that readers have prior knowledge, not explicitlgsgented in texts, that they can draw on
in comprehending and generating inferences whidegssing sources.

Amadieu, Tricot, and Mariné (2009) refer to priookvledge as a cognitive
resource that can both aid students in text prowgssid reduce the processing demands
associated with multiple source use. Specificghgr knowledge may help students in
managing three types of text and task related médion: (a)intrinsic cognitive loagdor
the volume of information inherent in a text-basask, (b)extrinsic cognitive loador
instructional or environmental constraints that make the task more challenging, and
(c) germane cognitive loaar the cognitive effort required to learn fromite

In addition to its facilitative features, prior kntedge may help learners in
navigating challenges associated with multiple sewse. Among these is
disorientation defined as a difficulty in identifying one’s ptieh among texts and
knowing subsequent sources to visit (Amadieu e2809). Two types of disorientation
have been considerestructural disorientationreferring to challenges with multiple text
navigation, anadonceptual disorientatigrreferring to difficulties with the linking or
integration of multiple sources, interfering witkusition model construction. When

disorientation is experienced it contributes toessccognitive load and may impede
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successful text processing (Amadieu et al., 200k role of prior knowledge in
preventing disorientation is supported by finditiggt students with higher levels of prior
knowledge revisit texts previously read less freqlyethan do low knowledge students
(Symons & Pressley, 1993).

Schema-based theories of text comprehension hagetkred insights into the
mechanisms by which prior knowledge (i.e., concajptuformation stored in long-term
memory) may support text processing (Symons & Rrgs$993). Indeed, prior
knowledge may help in identifying relevant informoatin texts, drawing appropriate
inferences or conclusions from sources, understgnathen texts are confusing or
ambiguous, integrating texts, and in text recahins & Pressley, 1993).

Selecting relevant information. Prior knowledge schema may help learners to
select relevant information from texts that is kienlge consistent. It may be the case
that prior knowledge serves to direct studentgrdaibn to important and relevant
information when processing texts or that new imfation encountered is integrated into
gaps within prior schema (Symons & Pressley, 1983)or knowledge may also aid
students in determining what is task-relevant alecsing such information (Rouet,
2003).

Inference generation. Prior knowledge is considered to also supportrarfee
generation or students’ connecting informatioreixt with prior knowledge (Rouet,
2003). In studies of single text processing, readath higher levels of prior knowledge
have been found to compensate for a lack of exphiformation presented in text
(McNamara et al., 1996) and to use inferencingofzeceffectively with low coherence

sources. McNamara et al. (1996) found that whildents with low levels of prior
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knowledge better comprehended texts where infoonairesented was explicit (i.e.,
limited in prior knowledge demands), high knowledgiedents benefited from less
coherent texts that required them to activate fwéir knowledge to generate inferences
and therefore supported deeper text processinger@ky, students with more prior
knowledge to connect to textual information moradiby generate inferences in
constructing a situation model.

Reduced cognitive load. Prior knowledge may also reduce the cognitive load
associated with text processing (Guthrie, 1998; @& Pressley, 1993). The memory
related benefits of prior knowledge offer partied@nefits when solving multiple text
tasks. This is because in order to respond to agroblems (e.g., multiple source
tasks), students have to hold intermittent inforaragarnered from texts in memory
(Guthrie, 1998). Having high levels of prior kn@dfe supports this intermediate step,
as students are better able to integrate new irgbom into existing schema, thereby
retaining it in memory with greater ease.

Reduced cognitive load, resulting from easier sigfl@vel text processing, may
enable engagement in higher-level strategic praogssuch as generating inferences or
integrating multiple texts. Students with reducednitive load may further be better
able to attend to macro-level structural featufdexis, supporting source
comprehension and integration. Sweller (1994) satggsimply that complex multiple
text problems may be too cognitively demandingstodents low in prior knowledge.

Information integration. In addition to reduced cognitive load, prior kredge
confers astorage advantagerhereby new information is better integrated agtdined in

existing schema (Symons & Pressley, 1993). PassiteRouet (2003) argue that when
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students build a situation model of text comprel@nghey engage in theorganization
andrestructuringof text-based information according to prior knedde schema and
integrate new information into existing schematiderstandings. Better integration
results in better storage of information in stugeling-term memory and improved
recall of situation model elements (Amadieu et2009; McNamara et al., 1996; Rouet,
2002; Wiley, 2005). In multiple source use corgeprior knowledge may facilitate the
integration of relevant information both acros4 &ections and across texts (Afflerbach,
1990).

Text organization. High-knowledge learners may better integrate tbetsause
they are better able to organize information witana across sources during processing
(Amadieu et al., 2009; Rouet, 2003). Prior knowgkedhay promote “incidental learning”
of document structure during source engagementdfR@003, p. 14), as demonstrated
by studies in which students with greater topicifemity recall a greater number of text
headings. Additionally, students with higher lesvetf prior knowledge have been found
to devote a greater portion of source use timeaomening source presentation categories
and organizational indicators (e.g., table of cotgeDreher & Guthrie, 1990).

Prior knowledge may specifically help students vatbanizing or categorizing
multiple texts in relation to one another throulgé identification of task-relevant source
categories (Potelle & Rouet, 2003; Salmeron, KimtgcCaas, 2006). For example,
students with higher levels of prior knowledge rbaybetter able to isolate question
demands (e.g., causes of an illness), identifygoaies of texts presenting information
meeting such demands (i.e., texts presenting causesfocus on those sources from

among a document set. Indeed, multiple sources fagke been identified as distinct
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because of their reliance on analogical reasommggherate inferences about texts and
integrated information across sources. Thus, plalsource tasks may be more
dependent on prior knowledge (Guthrie & Kirsch, 1.98/enger & Payne, 1996), as
students with higher levels of prior knowledge rhaye a greater store of information to
draw on in identifying analogical structures witlaind across texts and in understanding
texts in relation to other texts (Le Bigot & Rou207).

Prior knowledge supporting multiple text organieatmay be all the more
important when students use multiple texts to reddo general (i.e., open-ended
guestions), as these offer less of a direct magthden task demands and source content
(Rouet, 2003). In open-ended question contexts tee present study, students may be
more challenged in categorizing and linking teptsnieet question demands—a process
supported by their prior knowledge.

Differences in text processing for students higt v in prior knowledge have
manifest in differences in time devoted to sourse (e.g9., Dreher & Guthrie, 1990;
Rouet, 2003). For example, Le Bigot and Rouet 72@Xamined students’ total reading
time, devoted to processing both the source meduexts themselves. Reading times
were significantly longer for low knowledge studgnvhen reading both texts and
menus, despite high knowledge students demongraétier performance. Le Bigot and
Rouet (2007) suggest that for students with higbrgmnowledge reading time is reduced
in part due to understandings of the global stmectd multiple texts (Hofman & van
Oostendorp, 1999; McDonald & Stevenson, 1998; RA{(43) or text organization.

Students’ with high levels of prior knowledge madsoahave greater experience with text
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and document formats within a particular domaiduceng processing time (Rouet et al.,
1997).

As in prior research, time on texts is used indresent study as a measure of text
processing. Although earlier work has found stuslenth higher knowledge to spend
less time on text processing, this has largely @@mined in the navigation of hypertext
menus (e.g., Le Bigot & Rouet, 2007; Rouet, 2008hile high knowledge students may
indeed spend less time on understanding text steieind organization, time on texts, in
this study, is used as a metric of text procesamjengagement during source access.
Similarly, other studies have classified time oxtseas a measure of cognitive effort
expanded (Braten et al., 2014) corresponding tthdefoprocessing.

Prior knowledge and source evaluationPrior knowledge has been most
extensively explored as impacting source evaluataond evaluative justifications across
a variety of tasks and assessment contexts (Bedtain 2011; Rouet et al., 1996; Rouet
et al., 1997). Indeed, starting with work compgraxpert and non-expert samples (e.g.,
Wineburg, 1991), prior knowledge has been foundifferentiate both the frequency and
the nature of students’ engagement in source eiv@atuaFor instance, Rouet et al. (1997)
in examining differences in the source evaluatwingraduate history students,
considered to be disciplinary experts, and gradsiaidents in psychology, considered to
be disciplinary novices, found a number of variasimot only in the source evaluations
history students generated but also in the typg@sstifications for source evaluation they
offered. History graduate students drew on a widege of justification criteria (i.e.,
those associated with content, source, and tagtdaamsiderations) than did psychology

students, who focused on content related justitioat in explaining their reasoning for
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source evaluation.

Despite the documented differences in the soewvakiations of novices and
experts, less is known about the effects of primvidedge on the source evaluations of
non-experts (i.e., the extent to which non-expeatrers, differing in prior knowledge,
show differential patterns or profiles of sourcalexation). This is a promising area for
examination given Braten, Stramsg, and Salmer@@31) critique that studies
examining prior knowledge have often contrasteceexgnd novice samples that
demonstrate extreme differences in prior knowledge.

Braten, Stramsg, and Salmerdn (2011) examinedxtkateto which evaluations
of source trustworthiness and the justificationstfi@se evaluations differed for
undergraduate students with varying levels of pkirmywledge (i.e., non-experts).
Limited differences in the trustworthiness ratimgstudents with low and high levels of
prior knowledge were found (Braten et al., 201th) particular these two groups differed
only in their evaluations of the least reliable e@uin the document set, a presentation
from an oil company on the topic of climate changeterms of the types of justification
criteria cited, students in both the high knowledgd low knowledge groups most
commonly reported determining source trustworthsri@ssed on content. However,
high-knowledge students seemed to distinguish kextviee various judgment criteria
more so than did low-knowledge students. Foraleknowledge students, there were
no significant differences in justification critarapplied, beyond the frequency of
judgments based on content. For high-knowledg#estis, trustworthiness ratings were
based significantly more on publisher and sourpe than they were on author and date

of publication.
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Despite Braten et al.’s (2011) somewhat limitedlifigs about differences in the
source evaluations of high and low knowledge sttgjehere is good reason to
investigate further. First, as Braten, Streamsd, ®almerén (2011) were interested in
person-centered analyses, they created high angriowknowledge groups via a
median split, potentially limiting some of the \amce in their sample’s prior knowledge
(Braten et al., 2011). Further, the finding thighhknowledge students better
distinguished between justification criteria, pautarly those that are document
information related (i.e., publisher, source tyjge9ignificant.

There are two potential reasons why students with kevels of prior knowledge
may be better able to engage in sourcing and threrééxt evaluation as compared their
low knowledge counterparts (Braten et al., 20JHi)st, it may be the case that students
with high prior knowledge are aided in their tegtrgprehension and therefore have
reduced cognitive load, allowing them to expendnitbge effort on evaluating the
trustworthiness of sources. An alternate explanatiay be that only those students high
in prior knowledge have the requisite skills to gahend texts in a way that allows
them to judge the trustworthiness of the informatiathin them. Further, learners with
high levels of domain knowledge may have greateudeent familiarity or knowledge of
domain-specific source types and source use peactibis knowledge may aid students
in attending to document information and in deveigsource evaluations based on said
information. Additional reasons why high and lomokvledge students differ in their
source evaluations may be that learners low irr pmowledge have difficulty
distinguishing the criteria along which to basdrtseurce evaluations or are easily

seduced by sources that seem trustworthy but indesedot (Braten et al., 2011).

80



Differences in the source evaluations of non-experth varying levels of prior
knowledge have been examined only to a limitedréxsich as in Braten, Stremsg, and
Salmerdn’s (2011) exploratory study. However, gitteat prior knowledge has been
theorized to be facilitative of source evaluatiorainumber of ways, it is assessed and
examined in the present study as both associatbdstuidents’ multiple source use
behaviors and as predictive of task performance.

Stance on Target Topic

As compared to prior knowledge, attitudes, hawenleExamined to a much more
limited extent in the multiple source use literatuAttitudes may be defined as
evaluative judgments about topics or objects (C&myislin, 2006 in Van Strien,
Brand-Gruwel, & Boshuizen, 2014, p. 101) and hasenbconceptualized as aligning
with one of two sides of an issue (eQ or anti capital punishment, Lord et al., 1979).
As such, information presented through multipladdias been classified as being either
belief consistentcorresponding to students’ pre-existing attitydebelief inconsistent
contrasting or conflicting with students’ prioriatties.

The belief consistency or inconsistency of infotiorahas been found to shape
students’ source selection, processing, and evaluaia mechanisms similar to those of
prior knowledge. First, students have been foungketselective in choosing texts,
preferring those sources they believe will confthrair prior attitudes (Van Strien et al.,
2014).

Further, as is the case with prior knowledg@rpattitudes function as a schema
in shaping the situation model learners constMitely, 2005). As learners integrate

new information into existing schema, resultingiaiton models have been found to be
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biased toward belief consistency (Maier & Rich013). This may be because
reconciling and integrating conflicting points oéw demands great cognitive load or
effort or because students experience cognitiveodence when information conflicts
with prior beliefs. Schema theory further suggéisésd students’ attitudes may function
as a type of “knowledge structure,” guiding theesgbn of information in texts, serving
as a lens through which new information is intetgaleand supporting information
integration (Pratkanis, 1989 in Maier & Richter02).

Moreover, students have demonstrated biased ei@isaif belief consistent
arguments, considering them to be more compelhag parallel arguments that are
belief inconsistent (Lord et al., 1979; Taber & bed 2006); this differential evaluation
has been termdaased assimilatioffKobayashi, 2010). Munro and Ditto (1997) have
found students’ positive evaluations of belief astet arguments to include judgments
of quality andconvincingness

In addition to students’ preferential selectiorgqassing, and evaluation of belief
consistent information, researchers have identdiedrrespondent skepticism toward
belief inconsistent information. First, in selagtisources, students may fail to attend to
belief inconsistent information (Fischer & Greiteyag 2010; Fischer, Jonas, Frey, &
Schulz-Hardt, 2005). For example, Brannon, Tagled Eagly (2007) asked students to
rate the extent to which they wanted to read &icn “allowing abortion on demand.”
Strength of attitudes was associated with wantngad attitude consistent information,
with students being less interested in readingebalconsistent information. Students
being more limited in their access to belief inastent information has been termed

selective exposur@rannon et al., 2007). Further, when procesbglgef inconsistent
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information, students have been found to be matiearand less accepting of arguments
conflicting with their views (Lord et al., 1979Y.his may be because learners accept
belief consistent information uncritically or besaubelief consistent argument
evaluations serve tanchorthe, then, negative evaluations of belief incaesis

arguments (Taber & Lodge, 2006).

Attitudes have also been associated with learnas&’ performance, typically on
text-recall tasks. As with prior knowledge, stutdemave been found to have better recall
of belief consistent, as compared to belief incetesit, information (Levine & Murphy,
1943; Wiley, 2005). Improved recall may stem fratiitudes directing students’
attention to particular information in texts orrindelief consistent information being
more readily integrated into existing schema (M&id&ichter, 2013). Improved belief
consistent information recall has been adopted/i@erce of theeongeniality hypothesis
(Eagly & Chaiken, 1993). The congeniality hypotkgsbstulates that students better
recall information that, “supports, confirms, oimferces their evaluations of social,
political, and personal issues” (p. 64) as compé&ambnflicting information (Eagly,
Chen, Chaiken, & Shaw-Barnes, 1999).

However, support for the congeniality hypothesisasabsolute. In a meta-
review of studies examining the congeniality hymsik, Eagly et al. (Eagly, Kulesa,
Chen, & Chaiken, 2001) found its effect to be gsiteall. Additionally, it has been
found that arguments that are incompatible witbmpattitudes, although rated lower in
guality, have also been subjected to longer soratimd have elicited more relevant
thoughts from students, particularly toward thefutation (Edwards & Smith, 1996).

This suggests the presence alisconfirmation bias.Disconfirmation bias refers to
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students’ tendency to allocate more attention anggphitive effort to information that is
belief inconsistent while quickly and uncriticaligcepting information that agrees with
their point of view (Taber & Lodge, 2006).

Thus longstanding findings offer conflicting viewsth regards to the role of
attitudes in text processing or at least text tecBhis may stem from a number of
limitations in the attitudes research. First, stigations of attitudes’ effects on source
use have most commonly examined students’ perfazenan text recall or memory
tasks. To the extent that students have been ftmudemonstrate greater cognitive
engagement with belief inconsistent informationgliat al., 2001; Taber & Lodge,
2006), recall tasks may be insufficient to reflgs depth of processing. Rather, task-
directed multiple source use, whereby studentsemy@red to consult multiple texts in
order to formulate a position on a given issue, Imatyer capture learners’ reasoning
about texts.

Further, in assessing attitudes, the issues pesséiatve been bipolar (i.e., pro or
con, Eagly et al., 1999) and typically, studentgehlaeen classified dichotomously as
supporting one position or another. As a reshét,éxtent to which individuals’ beliefs
align with a particular position has been conflatgth extremity of views (Judd &
Kulik, 1980). In other words, there has not beelséinction drawn between attitude
content (e.g., pro death penalty) and attitudengtte Generally, recall and text
processing favor extreme rather than more modetttades, suggesting the need to
look at attitudinal strength or valence rather thbeolute belief. Indeed, many of the
findings regarding attitudes and information preoeg are considered to result from

motivated processing toward attitude defense (T&dewdge, 2006). This is predicated
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on attitudinal strength (Eagly et al., 1999; EaglZhaiken, 1993; Krosnick & Petty,
1995) or investment in one’s beliefs.

As an example, Van Strien, Brand-Gruwel, and Basui(2012) separated
students into two groups, with one group holdirgkeptical attitude toward climate
change and the other group exhibiting a neutraud# toward the issue. However, these
groups were not balanced with regard to attitudoaiition. While students who were
classified as climate change skeptics may havedisddg beliefs on the issue, students
in the neutral group did not represent an oppogogition; rather these were students not
expressing strong beliefs. In the present studiefbealence rather than specific belief
content is examined as potentially associated mithiple source use.

It may be particularly important to investigatedguts’ attitudes within the
context of information use on the Internet. Inidilgcontexts, where students are freely
able to select among a multitude of texts (ShagiMiederhauser, 2004), there is an
increased probability that students will be ableasily access belief consistent
information and navigate away from attitude incetesit information while still having a
plethora of sources to choose from. As a resultdests may spend significantly more
time processing information consistent with theiopattitudes (Graf & Aday, 2008;
Knobloch-Westerwick & Meng, 2011) rather than beth@llenged by conflicting
viewpoints.

In this study, rather than examining attitudes,cilassume that students hold a
well-formed and consistent system of beliefs accamgd by schematic knowledge
(Wood et al. 1995), studentstanceon the target issue was considered. Chaiken {1980

distinguishes between two types of attitude-bastamation processingystemati@and
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heuristic. Systemic processing occurs when learners detddgreonsider and deeply
process persuasive arguments in light of theirtiegjsattitudes. Heuristic processing
occurs when students exert comparatively limiteghdove effort on judging message
content and rely on surface cues to evaluate irddon. While systematic processing is
comprehensive and detail-focused, heuristic pracgsses simple rules to make general
judgments when processing information (Chaiken0)9&iven the naiveté of students’
knowledge and attitudes regarding the Arab SpmnEgypt, examining learners’ stance
may best be described as considering their potdrgiaistic judgments of information
based on general views on the topic.

Much of the research on attitudes in text procgskas focused on systematic
belief change, whereby readers may deliberate peesuasive information in light of
existing attitudes, and, after reflection, may eigrece a change in attitudes (Buehl,
Alexander, Murphy, & Sperl, 2001; Chaiken, 1988}).the same time, work on MSU
suggests that when evaluating sources, learnass fiftm heuristic judgments and, in
part, may be forced to do so due to the cognitorapexity presented by multiple texts
(Brem et al., 2001; Gerjets et al., 2011). Thisspnts a seeming conflict between the
attitude-driven, deliberative evaluation expectédtodents and learners’ superficial
judgments of information. In light of this confijgarticularly in a sample expected to be
novice with regard to the topic, rather than exangrattitudes it seemed more
appropriate to examine stance, or students’ gepesationing with regard to the target
prompt.

Chaiken (1980) suggests that heuristic based psoaetakes hold when students

experience economic concerns regarding the amdwagmitive effort necessary to
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process texts in attitude-referent ways and to d¢eta@ task. Multiple source tasks may
push students’ economic concerns to the forefr@putecifically, using multiple texts to
understand a complex issue about which learners lraited knowledge may require a
great deal of cognitive effort. As a result, stutldemay be stingier in expending effort on
systematically scrutinizing information in light tifeir attitudes, particularly when these
are not well developed. More generally, multigetttasks have been defined as being
task driven (Rouet & Britt, 2011), as such, studenay be more focused on processing
sources in task-focused rather than attitude-refedevays. Thus, when presenting
learners with a complex multiple text task on ad@bout which students had limited
knowledge, assessing topic stance, rather thanddt, may be sufficient to examine
heuristic-based text processing.

To the extent that both prior knowledge and stanag lead to selective text
processing and evaluation, an additional individiiierence factor was considered,
students’ self-reported domain general source etialu behaviors.

Domain General Source Evaluation Behaviors

Contrary to the well-established role of domaionwiedge in multiple source use
(e.q., Britt & Aglinskas, 2002, Rouet et al., 198&juet et al., 1997; Wineburg, 1991),
studentsexperiencesvith multiple source use have not been fully coesed. At the
same time, there is initial support for examinifgdents’ multiple source use habits, in
general, and source evaluation behaviors, in pdatic

A wide variety of self-report measures have beatus examine students’
behaviors associated with multiple source use. |®\8ume work has examined students’

multiple source use experiences in a general matargeting a variety of skills and
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competencies associate with multiple source useKg&lyWeaver, & Cook, 1996; Mason
et al., 2010b; Walraven et al., 2009), the majasitgtudies examining self-reported
multiple source use behaviors have asked studeméeport their general practices with
regard to source evaluation. For instance, BuattmhChadwick (2000) surveyed college
students to identify the criteria they applied waleiating online sources and to identify
the type of instruction they had received regardiogrce evaluation. In reporting the
criteria important in evaluating both Internet dihdary sources used for writing research
papers, students prioritized source availabiligsesof location and understanding, and
up-to-datedness. At the same time, students cattedia related to author credentials,
publication reputation, and peer-review much lo{Barrton & Chadwick, 2000).

Further, Burton and Chadwick (2000) found learnieneport applying consistent source
evaluation criteria across various types of acadessignments.

Head and Eisenberg (2010), likewise using a sunvethodology, identified the
criteria students reported using for web conteatwation. Most commonly, students
considered source currency, author’s credentiadsUURL or website domain, and
interface design. Based on post-hoc interviewsd-ind Eisenberg (2010) concluded
that for most students source evaluation did nosttute a dedicated step in the multiple
source use process, rather students evaluatedesaumty to determine which
information to include in written assignments. d@tirse, such surveys provide limited
information about the actual amount of time andr¢f§tudents devote to source
evaluation. Although students’ domain general se@valuation behaviors have been
found to be an important descriptive characterstiondergraduate populations, limited

research has directly associated these reporteVioed with learners’ performance on
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multiple source tasks. In the present study, darganeral source evaluation behaviors
are examined as associated with source evaluatdpaformance on a multiple text
task.

While the importance of each of these three leatharacteristics (i.e., prior
knowledge, stance, and domain general source dwaiuaehaviors) for multiple source
use has been considered in prior research, a# thfrthese individual difference factors
have yet to be analyzed within a single model. élloeless a limited number of studies
have sought to adopt a more comprehensive apptoanbdeling multiple source use

and task performance.

Empirical Examinations of Models of Multiple SourceUse
The most comprehensive set of examinations of nsaafemultiple source use

have been carried out within the framework of thi@imation Problem Solving on the
Internet (IPS-1; Band-Gruwel, Wopereis, & Walrav2009) model of multiple source
use. In parallel with the MD-TRACE model, the IR®del identifies core source use
processes students perform when locating speafiocrnation to respond to discreet
gueries. This model examines students’ abilitiegerform three constituent skills:
searching for informatioyscanning informatiopandprocessing informatiofBrand-
Gruwel, Wopereis, & Vermetten, 2005). Although thejority of studies undertaken as
part of the IPS framework have focused on examiemgh of these three constituent
skills individually, some studies have considetse multiple source use process more
holistically.

For example, Walraven et al. (2009) investigatedftiti ISP model to determine
the amount of time students devoted to constitskitis (i.e., searching for, scanning,

and processing information) and the frequency witich they engaged in these
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behaviors. Across discrete questions in variousaos, students devoted the most time
to searching for information with the least timespon processing information. This
pattern also reflected the frequency with whiclséhskills were invoked: students most
often searched for information, then scanned in&diom, and used skills associated with
processing information with considerable less feetpy. While Walraven et al. (2009)
examined and compared each of these constitudlst tskone-another, these were not
jointly examined nor were they associated with stug’ performance. However, a
regression using select source use indicators fueber of sources accessed and
evaluation criteria cited) as predictors of perfanoe in responding to discrete questions
was found to be non-significant. Although the esgion model examined did not
include individual difference factors, students’ WW\Knowledge (i.e., academic
experience) was assessed via a questionnaire esenped descriptively.

More recently, Braten, Anmarkrud, Brandmo, and 88@ (2014) introduced a
model of individual difference factors, multipleusoe use behaviors, and task
performance. Citing the lack of a similarly contpeasive model, Braten et al. (2014)
examined both direct and indirect effects of leant@racteristics and source use
behaviors on task performance. Individual diffeefactors considered were prior
knowledge, individual interest, need for cognitiand an epistemic belief orientation
endorsing a justification for knowledge by multigleurces. Multiple source use
processing factors examined were effort (i.e., tatuglents devoted to source use),
students’ situational interest, and self-reportee of deeper level strategies indicative of
cross-text elaboration (i.e., the comparison, @stfrand integration of information

across multiple texts).
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Overall, Braten et al. (2014) determined that wpilecessing variables (i.e.,
effort, deep processing strategies) had a diréettedbn multiple text comprehension,
individual difference factors (e.g., prior knowledgeed for cognition) had only an
indirect effect and were mediated by processingabéas. In fact, prior knowledge was
the only individual difference factor that had eedt effect on multiple text
comprehension. While these models offer promigisgghts into the inter-relations
among individual difference factors, multiple saitse processing, and task
performance, more work is needed to better aligdesits’ demonstrated source use with

theoretical conceptions of this process. Suclslaitathe focus of the present research.
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CHAPTER 3: METHODOLOGY

This study had five primary goals. First, | watenested in describing the nature
of students’ multiple source use when respondirentopen-ended task. Second, this
study examined the role of multiple source use behsin predicting response quality.
Next, it considered the relation between individdiffierence factors and multiple source
use behaviors as well as the relation between ichai difference factors and task
performance. Finally, a full model of multiple soe use was examined, whereby
individual difference factors and multiple sours® uehaviors were used as predictors of
open-ended response quality.

This chapter begins with a discussion of participas well as efforts undertaken
to ensure adequate sample size. Next, this chdgseribes measures used to assess
individual difference factors, capture studentsltiple source use behaviors, and

evaluate response quality.

Participants

This study included data from 197 undergraduatéestts from a large mid-
Atlantic university. The sample was 65.48% fenmakel29) and 29.95% male (n=59).
Participants were on average, 20.47 years®p.08). The sample was 49.23% White
(n=97), 19.29% Asian (n=38), 16.24% African Amenda=32), and 3.55% Latino
(n=7). Two students reported their race/ethniagyOther” and 6.09% of students
(n=12) self-reported as either biracial or mixeckera

The sample included a range of class standing8224 of students were
freshman (n=42), 21.83% were sophomores (n=433124 were juniors (n=54), and

19.80% were seniors (n=39). Additionally, 5.08%stfdents (n=10) were taking
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courses beyond their senior year. Participantesgmted a variety of majors. Most
students, 56.06%, were majoring in the social sgerfn=111), 27.27% of students were
majoring in the natural sciences (n=54), 5.05%twdents were humanities majors
(n=10), and 6.60% of students had not declaredjarrra=13). Participants reported an
average GPA of 3.2660=0.53). Nine students did not report demograpffiarmation.

Undergraduate students were concurrently recrfictegarticipation using three
methods. First, students were recruited from czivgnere instructors were offering
extra credit for participation. Second, particifgsawere recruited using the SONA
Psychology Research system, wherein studentsectggdychology courses are required
to participate in research studies for course trefhird, the paid SONA system was
used. Participants signing up through the paid AG)tem received $10 for
participation. As such, the participants in thisdy were a convenience sample.
Sample Representativeness

The current sample was compared to the overallngnalduate student population
enrolled in Fall 2013 at the university where thelyg took place. Table 1 presents a
comparison of students in my sample to those extd @t university at large.

Chi-squared one variable tests were used to examwheéher the recruited sample
was proportionate to the overall population withal to gender, race/ethnicity, and
class standing. Females were significantly oveesgnted relative to male€(1) =
36.62,p<0.001. Race/ethnicity was dichotomized as migdrie., African American,
Asian, Hispanic/Latino, Mixed Race) or not (i.e.hiM¢). Racial categories were
collapsed in accordance with institutional repatamd to prevent violations of chi-

squared assumptions (i.e., 5 cases per cell). filyrsiudents were overrepresented
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relative to White student¥?(1)=4.17,p<0.05. Based on an examination of residuals,

seniors were underrepresented relative to frestandrspecial students were

overrepresente&(4) =10.54p<0.05.

Table 1

Demographic Comparison of Sample to Overall UnigiBopulation

University Sample
(Fall 2013)
5 Male 53.4% (n=14223) 29.95% (n=59)
§ Female 46.6% (n=12435) 65.48% (n=129)
Average Age 21 20.43D=2.08
White 53.4% (n=14226) 49.24% (n=97)
Black/African American 12.5% (n=3,326) 16.24% (n¥32
g Asian 15.4% (n=4,117) 19.29% (n=38)
< Hispanic 8.8% (n=2335) 3.55% (n=7)
i  American Indian/ Pacific 0.2% (n=54) 0%
S Islander
o Two or More 3.6% (n=956) 6.09% (n=12)
Unknown 2.9% (n=785) 4.57% (n=9)
Minority Status 40.5% 46.19%
> Freshman 16.8% (n=4468) 21.32% (n=42)
S Sophomore 22.3% (n=5926) 21.83% (n=43)
& Junior 27.1% (n=7180) 27.41% (n=54)
@ Senior 30.0% (n=7966) 19.80% (n=39)
5 Post-Bac/Special 3.6% (n=947) 5.08% (n=10)
Undergraduate

While demographic factors were not of interestiis study and were not

included as part of the theoretical model guidingspnt work, these imbalances present
potential challenges to the generalizability ofifimys. Demographic factors were
statistically controlled for, with supplemental netslpresented in Appendix A, but not
included in focal analyses specific to each reseguestion, as this was considered to be
beyond the scope of the present study. Limithéogeneralizability of findings are

discussed in Chapter 5.
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The extent to which participants’ areas of studyenepresentative of the overall
university population could not be ascertainedjescriptive information regarding
students’ majors are not reported by the university
Sample Size Estimation

The target sample size for the present study wesmined by conducting a
priori power analyses (i.e., looking at the degmefefseedom required for various planned
analyses to detect effects of various sizes, Cdl@R). Target sample size was
computed using the software G*Power 3.1.9 (Faufdider, Buchner, & Lang, 2009;
Faul, Erdfelder, Lang, & Buchner, 2007). The nmtaging analyses in this study, in
terms of sample size, were multiple regression fsodghe full regression models
examined included 9 predictors (i.e., learner attarsstics: prior knowledge attitudes,
domain general source evaluation behaviors; antipteusource use behaviors: total
number of sources access, total time on texts sacggdocument information,
discrimination in trustworthiness ratings, averagarce usefulness ratings, average
source interestingness ratings).

In specifying desired effects size, prior literaturas examined. In the model
most closely resembling my own, learner charadtesignd source use behaviors were
found to explain 40% of variance in students’ tpskformance, described as a large
effect (Braten et al., 2014). However, the indiial effects of predictors in that study
were classified as small to medium. As | was prilpaoncerned with overall model fit,
a large effect size was expected. Yet, power aealyere run conservatively, based on
a medium effect size, to ensure adequate sam@e $z2 my knowledge, no other work

has been comparable to the present study in exagnanfull model of multiple source
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use, including both individual difference factorslanultiple source use behaviors as
predictors of response quality.

A multiple regression witle = 0.05 andt = 0.80, able to detect a medium effect
size (i.e.f* = 0.15), as recommended by Cohen (1992), wouldirea sample of 114
students. To account for possible attrition (covesvely estimated at 20%), the target
sample for this study was set at 137 participants.

This sample size estimation was consistent witbraber of heuristics that have
been proposed in prior research. For example 8$e§©96) recommends including 15
subjects per predictor for social science reseavbich would have resulted in a target
sample size of 135. Tabachnick and Fidell (20@&pmmend including 50 + 8k
participants, where k corresponds to the numberedictors in the model. With nine
predictors in the full model, this necessitatedagle size of 122 participants. The
number of participants in the recruited sample demmed sufficient to meet these
sample size demands.

A challenge in estimating necessary sample sizethasstudents in this study
were not required to access all of the sourcelsadibrary. As a result, participants did
not necessarily have evaluations correspondinge¢b source. Those students not
accessing a particular source appeared to havéngndata and would have been
removed from the regression model via listwise titabe This limitation was mitigated
in two ways. First, during data collection, pagants’ source access was monitored to
ensure that all of the sources were accessed bfficient number of students. Second,
rather than using source specific metrics as pt@di¢e.g., trustworthiness ratings of a

newspaper article), overall indices of source use, @iscrimination in trustworthiness
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ratings, average usefulness rating, average ititegegsss rating), based on those texts
that students did access, were computed.
Undergraduate Students as a Target Sample

This study examined multiple source use in a samipledergraduate students.
Undergraduates were the population of interesafeariety of reasons related to
students’ developmental stage, the academic expatalaced on college students, and
the context of today’s learners’ classroom expegen First, college has been considered
to be a formative academic experience for studamiistherefore has been targeted as a
period during which to examine learning, generélyhn, 1991; Perry, 1970, 1981), and
multiple source use, more specifically (Bratenlgt2D09; Braten et al., 2011; Rouet et
al., 1996). In college, students may be more comynexposed to controversial topics
that require them to engage with and evaluate ssustth conflicting points-of-view
(Rouet et al., 1996). Undergraduates also morexaamty engage with a wide variety of
academic sources (e.g., scholarly books, jourti@les) as compared to their high-
school counterparts, who may rely primarily on bextks (Rouet et al., 1996). Engaging
with different types of sources may require studeatexhibit greater facility in selecting,
processing, and evaluating this variety of textst(Bt al., 1999).

In general, in college, students are regarded aslalgmentally mature thinkers
capable of the higher-order cognitive processescested with multiple source use,
including the weighing of competing claims and thiécal examination of evidence
(Hofer & Pintrich, 2004; King & Kitchener, 2004; t€¢hener & King, 1981). At the same
time, recent investigations of college studentsidaenic behaviors, particularly when

conducting research on the Internet, have foundstib@ents are often not very skilled in
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multiple source use, particularly with regard torse evaluation (Metzger et al., 2003).
For example, Grimes and Boening (2001), examinmdeugraduates’ essays, determined
that students evaluated web resources only sujafiovhile Graham and Metaxas
(2003) reported that students seldom corroboratedmation found on websites with
additional sources.

These limitations in multiple source use manifégsha same time that university
curricula have placed an increased emphasis oargsskills (Metzger et al., 2003).
Indeed, students’ demonstrated multiple sourceskitls have been found to fall short of
faculty expectations (Grimes & Boening, 2001). |€gé constitutes a critical period in
which to examine students’ difficulties with mulpsource use not only because this is a
time when such deficiencies manifest but also b&eatudents’ abilities to engage with
multiple sources in complex ways may have real-vodnsequences (Kammerer,
Braten, Gerjets, & Stremsg, 2013; Kim & Millis, )0 For example, college-aged
learners may be called upon to engage in multiplece use to make choices based on
competing evidence when making political decisi@g., Kushin & Yamamoto, 2010)
and researching personal health information (Kignhues et al., 2011).

Finally, examining multiple source use in an undadgate sample served as a
valuable contribution to the research literatuBeaten, Stramsg, and Salmerén (2011)
highlight the examination of non-expert (e.g., wigdaduate students) source use as an
important direction for work on multiple source ws®l a departure from expert-novice
studies, extensively considered in prior reseagdlp (Rouet et al., 1997; Wineburg,

1991).
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Non-Expert Sample Status

Two facets of expertise may be considered inrd@ag the current sample.
Specifically, students’ expertise with regard te thpic as well as with regard to multiple
source use may be examined. Ericsson and Smigi)H&fineexpertsas, “outstanding
individuals in a domain” (p. 3), while AlexandetO@3) has defined experts as
individuals with broad and deep knowledge of a domado also contribute to the
development of new knowledge. It is reasonabksgume that the undergraduate
students in my sample were non-experts. Howewar-axperts are definitionally an
expansive and varied category of individuals, idoig students acclimating to a domain,
with limited and fragmented knowledge, and learmenmonstrating competency in a
given field, with a schematic stores of knowledgkexander, 2003). Undergraduate
students, who are non-experts, have been distimgdiaccording to their prior
knowledge. Braten et al. (2011) administered édm-prior topic knowledge
assessment to learners (i.e., with a maximum sufat€). Students scoring a mean of
5.52 points out of 17 were classifiedlas knowledgeand those students scoring a mean
of 9.00 points were classified hggh knowledgeaccording to a median split. The
students in the current sample had an averagelprawledge score of 2.35D=2.62)
on a 7-point scale. Using Braten et al.’s (20143sification guidelines, these students
may best be classified as a low knowledge sample.

To my knowledge, no work has defined what may tituie expertise with regard
to multiple source use. However, Rouet et al.39{) comparison of experts (i.e.,
graduate students) across domains, suggests thigtlensource use expertise has a

strong domain-specific component. While the sttslenthis sample reported engaging
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in domain general source evaluation behaviors mitlderate frequency=4.45,
SD=1.22 on a 7-point scale), particularly given tHemted prior knowledge, students

were likely not expert in topic-specific source use

Measures

The study was carried out over two data collectiessions. In Session 1,
demographics and learner characteristics (i.eoy griowledge, stance, source evaluation
behaviors) were collected. In Session 2, partidpaompleted a multiple source use
task on the topic of the Arab Spring in Egypt. tRRgrants completed Session 1, at a time
and location of their choosing, while Session 2 e@®pleted in a computer laboratory.
Session 1 and Session 2 were separated due taeemegarding the cognitive and time
demands associated with study completion. All eaee collected online via research
study websites.
Session 1: Learner Characteristics

Prior to engaging in the multiple source use tatkjents were asked to report
four metrics: (a) demographics, (b) prior knowled@g topic stance, and (d) frequency
of engaging in domain general source evaluatiomtiehs, assessed as part of an
academic behaviors questionnaire. A part of tlaglamic behaviors questionnaire, the
Credibility Assessment Scaleas of particular interest in this study as a snea of
domain general source evaluation behaviors.

Demographics. Students were asked to report demographic infeom#o aid in
describing the characteristics of the sample. Ogaguhics were not included in primary
analyses of students’ multiple source use, althdhgh are included as control variables

in models presented in Appendix A. Participantsensssked for commonly reported data
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about their academic and non-academic backgrouQdsstions addressing students’
academic backgrounds asked learners for their m@jeA, and class standing (e.qg.,
sophomore). Non-academic demographic questioredgskrticipants to report their
gender, age, and race/ethnicity. The demograpjuestionnaire is included in
Appendix B.

Prior knowledge. A seven-item identification measure was adminestéo
assess students’ prior topic-level knowledge ofAheb Spring in Egypt, the topic of the
MSU task. Specifically, students were specificalbked to, “Please tell me about,”
pertinent people (i.e., Mohamed Morsi, Hosni Mukaemnd General el-Sisi,), places
(i.e., Tahrir Square), and terms (i.e., Arab SprMgslim Brotherhood, and Tamarod)
associated with the uprisings in Egypt, drawn froews stories and reports of unfolding
events. The prior knowledge items were choseefteat the key terms students would
encounter in reading and interacting with the taxttuded in the MSU task. Definitions
were coded on a binary scale as correct or inchfficaca maximum prior knowledge
score of seven. Wineburg (1991) similarly useddantification of termsask as a
measure of prior knowledge. The seven-item pmmvidedge measure had a Cronbach’s
alpha of 0.91. Students’ mean prior knowledgeesarere 2.323D=2.62) on a 7-point
scale. The prior knowledge measure is includefipgsendix C.

Stance.Students’ stance with regard to the Arab Springggpt was assessed via
two items. Students were asked to report bothr #tance with regard to who should be
in power in Egypt (i.e., Morsi or el-Sisi) and hatvongly they identified with such a
position. The first asked participants to repttipw strongly do you feel about events

associated with the Arab Spring in Egypt” on a Tpaikert scale ranging from, “I have
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no opinion on the issue” to “I have very strongr@ns on the issue.” The second item
asked patrticipants, “Who should the US supporiold power in Egypt.” Students were
able to select from three answer choices: “MohaMetki and the Muslim
Brotherhood,” “General el-Sisi and the military”‘drdon’t know.” Further an “Other”
option was provided, wherein students were abspéaxify an alternate choice. This
second question paralleled the MSU task students asked to complete, providing a
justification for why the US should support MohanMdrsi, General el-Sisi, or another
alternative. The first question was used in aredyas a metric of students’ attitudinal
valence, while the second question was used désefipto identify students’ initial
stances on the task topic. The two items assestange are included as Appendix D.
A key limitation in this study is that stance wase@ssed via a single item rather
than a scale. The use of single item scales isrgy not recommended as it presents
limitations with regards to reliability (Churchill979). Additionally, assessing a
construct using only a single item introduces ado®tterns regarding order of item
presentation in relation to other measures adneir@dtand item wording (Dolbier,
Webster, McCalister, Mallon, & Steinhardt, 2004)pr instance ambiguity in phrasing or
a disconnect between intended item interpretatimhsaudents’ conceptions of a
particular questions may present serious validsyes. This limitation was assumed for
a number of reasons. In general, the literatureoltiple source use has assessed
attitudes only to a limited extent and no existatigtude measures associated with the
topic were identified. Those attitude measuresdon literature were associated with
attitude content (i.e., ascertaining a positiopr@sor con, such as pro death penalty)

rather than attitude valence or strength of bééed., Kobayashi, 2010; Van Strien et al.,
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2012), as was the focus in the present study.hBgyrin prior work, when students have
been presented with attitude scales these havepdreeaded by a paragraph providing
background information explaining the target iseatore assessing attitudes (e.qg.,
Kobayashi, 2010; Sparks, 2013). This methodologg avoided in the present study, as
| wanted all information about the Arab Spring ®delected by students from sources in
the library.

The single item measure of stance was therefoogepliland time constraints
associated with selecting a contemporary topicgmtad piloting a full attitude scale
(i.e., data had to be collected prior to a plangledtion in Egypt scheduled for May 26-
28, which would have altered task-relevant infoiorgt Further, single item attitude
assessments have been used in prior researchatgtgde extremity, Edwards & Smith,
1996) and may be appropriate when items explieily for reports of a single, concrete
attribute (e.qg., interest, Bergkvist & RossiterQ2) In this case, | was not interested in
multidimensional attitude components, rather jusingle metric of student stance. In
addition, single items may be appropriate to usemthey are unambiguous to
participants (Wanous, Reichers, & Hudy, 1997)this case, the item was explicit in
assessing general position on the topic. Singha ineasures have been used in prior
multiple source research to ascertain studentsalrattitudinal positions in relation to a
given task (e.g., Sparks, 2013).

Domain general source evaluation behaviorsTo capture students’ domain
general source evaluation behaviors, a nine-@eedibility Assessmei@calewas
administered to students as a part of a longereswedbehaviors questionnaire. The

credibility assessment scale asked students tatrépofrequency with which they
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engaged in nine evaluative behaviors, “when lookargnformation for schoolwork.”
These behaviors included, “check[ing] to see ifitifermation is current” and “seek[ing]
out other sources to validate the information” (¢itai et al., 2010, p. 477). Iltems were
presented in random order to participants. Stigderte asked to report the frequency
with which they engaged in each evaluative behawsang a scale ranging from one to
seven, with one corresponding to “never” and seaeresponding to “very often.”

The credibility assessment questionnaire was basdthrgittai et al.’s (2010)
eight-item measure. The Hargittai et al. (201@Qddvility assessment scale was selected
as the preferred measure for assessing studem&lidageneral source evaluation
behaviors as it has been used in large-scale suofediverse undergraduate populations
and validated with observations of students’ souse® Further, the scale was brief and
included items corresponding to source evaluateraiors about which data could be
collected during task completion (e.g., “checkée sho the author is”). A similar
credibility assessment scale, having one additideal, was found to have strong
reliability (alpha = 0.92, Metzger et al., 200§ample-specific scale reliability was
established at Cronbach’s alpha=0.86 for nine itefiige credibility assessment scale is
included as Appendix E.

Thecredibility assessmegtale was nested in a more general survey of disiden
academic behaviors to mask the purpose of the stlidg more general assessment of
students’ academic behaviors consisted of threeianal scales: (a) seven items
capturing students’ engagement in Internet-basauileg activities (Braten & Stramsag,
2006); (b) eight items asking participants to reéploe frequency with which they use

various information sources (e.g., books, websitdgn completing schoolwork

104



(Metzger et al., 2003); and (c) eight items asldhglents to rate the credibility of each of
these information sources (Metzger et al., 2003)e full behavioral assessment scale is
included as\ppendix F.

Session 2: Multiple Source Use

While participants were asked to report learnerattaristics prior to task
engagement, all subsequent measures of multipkeesose process and product were
assessed as students completed a multiple sosgicwvithin an online interface. Session
2 was completed by students online, in a compateorhtory at the university, with the
researcher present. First, the nature of the piell§iource use task is described. Next,
the specific assessments that were used to cagitidents’ multiple source use are
detailed.

Multiple source use task.The multiple source use task that participants were
asked to complete had two key parts: the resedrabgpand the response phase. During
theresearch phasestudents were provided with a prompt initiatiogii€e use and a
library of six texts, varying in source type. Stuts received the following instructions:
“Please answer as you would if assigned to wrlieef essay in response to this prompt
for an academic class. In responding to the promoptwill be asked to take a position
(i.e., in support of Mohamed Morsi or General edt®r an alternative) as well as to
provide specific evidence to support your positioRurther students were directed to
take notes while they researched and told thatweayd not be able to access any
sources in the library while composing their resggm Participants were able to use
their notes in writing their answers. Finally,d&¢unts were told that there was no time

limit for task completion. Appendix G includes@eenshot of directions provided as a
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part of the study interface. Once students detexththat they had sufficient information
necessary to reply to the prompt, completing tlseaech phase, they moved to the
response phaseThe response phase asked students to firstiggothemselves with
regard to the prompt (i.e., to designate whethey there in favor of Morsi, el-Sisi, or an
Other option), and then, to provide specific argata@nd evidence in support of their
position. Appendix H displays a screenshot ofrdsponse page.

Following the response phase, students were dekammplete an evaluation
task, ranking each of the sources they accesseplistifging these ranking. This
evaluation task was not examined as part of theentistudy as the focus in this research
was on students’ behaviors during source use autdtirgy task performance. Finally,
students completed a post-task engagement me#seiresults of which are presented
descriptively in Chapter 4.

The research and response phases were sepanated foimary reasons. First,
in much of the work on multiple source use studéaige been asked to compose
responses without referring to the source library.( Braten et al., 2011; Britt &
Aglinskas, 2002). In part, this may be due to aesleers’ interest in capturing students’
memory for sources when composing responses Gaglter & Bromme, 2007, 2008).
Second, separating the research and response ptesegended to encourage students
to engage in the source use process to a greatenare deliberative extent. The aim
was to draw students away from satisficing consiti@ns of what would be a “just
satisfactory” response or where the “right” answeary be located in text; goals that have
generally been found to be pronounced in studesois'ce use (Wallace, Kupperman,

Krajcik, & Soloway, 2000). Rather, asking studetiotengage in the research process in
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preparation for, but independent of, response caitipn, was intended to better
facilitate learners’ determinations that they hadndormation needthe motivation for
accessing sources, and decisions that their infimmaeeds had been met. More
singular attention to information need may havelted in more reflective or deliberate
source engagement.

Task topic. The prompt initiating students’ multiple source wsss: “Should the
United States support General el-Sisi and the amylitegime or Mohamed Morsi and the
Muslim Brotherhood?” While a great many investigas of students’ multiple source
use have been nested in the domain of history (Wéiel., 2009), referencing events in
Classical and Modern history, the topic selectedHe present study (i.e., the Arab
Spring in Egypt) constitutes a contemporary pditissue. Across time periods, students
have been asked to examine topics as histarargroversie®r to engage with
disagreeing or conflicting interpretations of et history (e.g., Perfetti, Britt, Rouet,
Georgi, & Mason, 1994; Rouet et al., 1997). Tomnzs/ be considered controversial
when events may be understood from a variety admally conflicting perspective
(Britt & Aglinskas, 2002) or when tasks prompt stath to consider differing
interpretations of events. The task selectedhierdtudy asked students to grapple with a
controversyas there is significant disagreement about homtsvie Egypt should be
interpreted and which course of action the Unitetes should pursue (e.g., Goodwin,
2011; Snider & Faris, 2011). Specifically, thektascluded a prompt asking students to
align themselves with one of two opposing viewslaissue based on texts presenting a
variety of perspectives on the Arab Spring in Egypt

Typical multiple source use studies addressinghjigopics have asked students
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to draw on a variety of source types, both prinergt secondary, written by both laymen
and experts (Rouet et al., 1996). Likewise, is #tudy, multiple source types, both
primary and secondary texts, from a variety of atglwere provided to support students’
reasoning about a contemporary event. Despitsithiarities between the chosen
contemporary political topic and more traditionatbry topics, some differences did
emerge, particularly in the nature of the sourbas ¢ould have been presented to
students as a part of each task, as evident ireTabl

Selecting a topic in contemporary politics allowedthe inclusion of more
contemporary source types in the digital librahy.particular, using an ongoing political
topic allowed for the inclusion of digital and Websed sources (i.e., sources created in
digital contexts for online consumption, like blagsWikipedia) in the source library, as
well as traditional print sources delivered elecically (e.g., newspaper). Web-based
sources require further examination in the reselitetature as they are both evocative of
their print-based predecessors (e.g., encyclopedrnasinclude new digital properties
(e.q., hyperlinks, Coiro, 2003b). The topic of thab Spring in Egypt was specifically
selected because it constitutes an event in whgitatisources (e.g., Twitter) have been
considered to play an especially important roleqidiker, 2011; Lotan, Graeff, Ananny,
Gaffney, & Pearce, 2011).

Moreover, selecting a topic addressing an ongoottigal issue allowed for the
opportunity to confront students with a complexX-earld issue of current importance.
It was expected that students would have some iyl with the topic of the task (i.e.,
the Arab Spring in Egypt) as it had been featurednmently in the news and public

discourse since 2011. At the same time, it wasghothat students would not
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necessarily have strong attitudes or beliefs attmutopic, as it concerns international,
rather than domestic, events in which the UnitedeSthas no direct involvement.
Selecting a topic about which students likely dod Inold strong beliefs and in which
learners likely had limited personal involvemeng(gunlike the wars in Afghanistan or
Iraq) was intended to encourage students to resjwotid prompt based on an evaluation
of information presented in sources rather thaedhas their feelings or opinions. As
expected, students did not report holding strorigiops on the issue(=2.05,SD=1.54,

on a 7-point scale).
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Table 2

Comparison of Traditional History Topics Used ind?rResearch and the Contemporary

Political Topic in the Current Investigatio

n

Traditional History Topics
Prior Studies

Gulf of Tonkin incident and Vietham War (Britt &
Aglinskas, 2002);
Construction of the Panama Canal (Rouet et al.,
1996);
Revolutionary War Battle of Lexington
(VanSledright, 2002; Wineburg, 1991)
Fall of the Roman Empire (Wolfe & Goldman,
2005)

Contemporary Political Topic
Current Study
Should the United States support General el-Sisi
the military regime or Mohamed Morsi and the
Muslim Brotherhood?

Similarities

Include sources authored by both

political, or cultural trends

Present multiple sources and source types, wifitten multiple viewpoints
Include bothprimary andsecondarysources

experts and nperex

Controversial- present differing explanations or interpretagioh events
Explain events in terms of both individual acti@msl broader societal, econom

Differences

Events transpired in the past

Events ongoing

Sources may be produced during a long
span of time (from the time of event to
contemporary historical writing)

eBoth participant accounts and expert
accounts produced contemporarily, prior
event resolution

to

Texts are traditional print-based material

s  Texayioe traditional print-based
materials or digital sources, created
digitally for online consumption (e.g.,

Twitter, blogs)

Students perceive events as resolved an
know a popular explanation of events, e
though there may be expert disagreeme

dSituation is unfolding and outcome
emknown; less commonly accepted story
nbe told

Events are resolved; secondary sources
may be written based on known outcome
and hindsight

Events still unfolding; both primary and

2secondary sources are writing without
known resolution, contemporaneously wi
events

h

Primary source material may be limited
and may be selected and verified by
historians

Great deal of un-culled primary source
material

Tertiary sources (e.g., textbooks) commg

bn  Terts@yrces may not be available

Task formulation. A task asking participants to use multiple textfimulating

arguments to support or oppose a controversial pr¢ne., a prompt proposing

1
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disagreeing or divergent interpretations of eveistypical of tasks used in prior
research (e.g., Britt & Aglinskas, 2002). Indestidies of multiple source use have
asked students to compose summaries, narratiggenants, explanations, and opinion
essays based on multiple texts (e.g., Gil et @lLp2a, 2010b; Wiley & Voss, 1999).
Across a variety of task conditions, composing [@ument-based essay, as compared to
a summary or narrative, has been found to resuleaper source engagement and better
performance on assessments of text comprehenstbessay quality (e.g., Wiley &

Voss, 1999). In the current task students weredask produce arguments in favor of or
in opposition to the target prompt.

Texts. Six sources were provided in the digital librapresenting a variety of
source types. A great variety of source types lb@en used in investigations of
students’ multiple source use both in the domaihistiory and beyond. These sources
have included participant accounts of events (digries), expert interpretations (i.e.,
historian’s essays), and period-specific officiatdments (e.g., treaties; Britt &
Aglinskas, 2002; Rouet et al., 1996; Wineburg, 199mhis variation in source types has
reflected differences in author expertise and imndeality (i.e., source purpose), as well
as in period of production or publication. Incldd®urces have been written
contemporarily or long after events have occurfougt et al., 1996; Wineburg, 1991).
The selection of a contemporary historical topi@antehat while source type, author
expertise, and intentionality varied across teatlssources were written within the same
general time period.

Stramsg, Braten, and Britt (2011) outline four dtds they applied when

selecting sources, guidelines that were adoptéuisrstudy. First, sources were selected
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to address a topic about which learners would lsawee, but not extensive, prior
knowledge. In the present study, this was accahet by selecting a contemporary
political issue currently in the news yet a todioat which participants were unlikely to
have extensive prior knowledge—a hypothesis upbelthe prior knowledge data.
While students may have had some prior exposutteettopic, it was expected that they
would have more limited engagement with it aoatroversial eventin the way set up
by the assigned task.

Second, researchers selected naturally occurrimgsanaterial, typical of what
learners would encounter through the course of wciimt research on a particular topic
(Stremsg et al., 2011). The importance of selgairch texts has been particularly
emphasized in history studies (Britt & Aglinska®02) where these documents serve as
historical evidence. In this study, texts seleatede similarly naturally occurring.
Selecting a contemporary political issue as a togsalted in the availability of a great
deal of naturally occurring source material, whstéinds in contrast to topics in the more
distant past about which primary source material belimited and culled over time by
historians. Third, Stramsg, Braten, and Britt (P0delected texts to represent a variety
of perspectives on a topic, and fourth, texts veetected to have strong social
implications and garner interest and engagement fearners. In the present study, both
the selected topic and the task formulation (eeplicitly asking participants to choose
between either Morsi or el-Sisi) ensured that aiaof conflicting viewpoints could be
introduced to students. Selecting a topic addngssicontemporary political issue, one

with real-world consequences, was intended to gdeaener interest and engagement.
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In addition to the above four guidelines a numideadualitional principles were
observed in selecting sources for the present stiagt, | ensured that all texts included
in the source library were relevant to the targetypt. Source relevance was held
constant in this study as it has been found to dévang consideration in students’
source use and evaluation (e.g., Anmarkrud e2@L3; Rouet & Britt, 2011) and the
purpose of this investigation was to examine sttelesource selections and judgments
along other, non-relevance based dimensions (eugtworthiness, interest). Source
relevance was confirmed by making sure that atstexcluded in the document set had
keywords and information pertinent to the promipformation from any of the included
texts could have been used in forming a view ortdhget issue and composing a
justified response.

Texts were also chosen to have a readability lapptopriate for undergraduate
students. Additionally, sources were selecte@poasent a variety of source types that
students might typically use to research the giw@mpt. Similar to typical studies in
the domain of history, texts represented varyingreles of authors’ expertise and
differed in intentionally, with some sources interglto present unbiased information
and other sources arguing a strong point-of-vidwxts also differed in their information
source, including participant accounts (i.e., pryrsources) and secondary summaries
and analyses (i.e., secondary sources). Whike#dcted texts included information
students could draw on in responding to the prothg,information differed in its
reliability and reputability. Across texts, infoation was complementary, allowing for
corroborationanddiscrepant, requiring reconciliation. It was esteel that students

would have to access multiple sources in ordeetelbp a comprehensive, elaborative,
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and well-reasoned response to the prompt. Taplesents document information about
each of the texts included as a part of the t@gkpendix | presents each of the six texts.

Text number. The number of sources presented to students ifestofimultiple
source use has varied, ranging from two (Wolfe &d@wn, 2005) to 15 texts (Stadtler
& Bromme, 2007). The majority of studies have pded students with six to eight
sources (e.g., Braten et al., 2011; Rouet et 2861Wiley et al., 2009). This number of
texts is considered to offer a balance betweenigiray students with a sufficient variety
of sources to draw on and including a manageabtaatof variation between sources
for researchers to analyze. In this study, sixcsiwere provided to students.

The lower bound of the six-to-eight range was detbbecause, while preserving
sufficient source variation, | was interested ioyding students with as few texts as
possible. This is because students were ablddotsehich sources to access and which
to skip, and they were not required to visit altlod sites. Providing students with fewer
texts potentially encouraged accessing of morecesy@as accessing each of the texts
during the research phase of the study became viadbyke as the number of potential
sources decreased. Although this methodology wBeviation from studies that require
students to access each source in a library @xdten et al., 2011; Rouet et al., 1996),
allowing for source selection and therefore stustemwn determinations of information
need was considered to be theoretically importacteating a multiple source task.

Indeed, source selection is considered to be thating step in the multiple
source use process and is tied to students’ detatimins of information need or their
reasons for accessing sources (Rouet, 2006; RoBeit&2011). Likewise, an

important step in the multiple source use processudents’ recognition that their
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information needs have been met, resulting in dssation of source use; such
determinations may have been compromised if leanvere required to access all
sources in the library. Allowing students to stdftermine when accessing additional
sources was no longer required was a necessargguaxto adopt as in this study
participants were asked to make a deliberate cltatoet when to move from the
research phase to the response phase.

Text length. The texts provided to students have been brighersource library
used by Braten, Stramsg, and Britt (2009) soureesaged 286 words; likewise, the
historical documents introduced as part of Winelsustudy (1991) were on average 251
words in length; in a study by Wiley et al. (200@)ts explaining a complex scientific
concept ranged in length from 300-500 words. Theees included in the present study
were shortened to fall within this range; all textsluded were under 500 words.

Text presentation. There has been a great deal of variation in theswlagt texts
have been presented to students and in the cotistrac source libraries. Modes of
presentation have ranged in complexity from foldectuding print versions of all texts
(e.g., Braten et al., 2011) to website interfages@nting sources to students via an
electronic library (Stadtler & Bromme, 2007). Fostance, Britt and Aglinskas (2002)
in constructing the Sourcer’s Apprentice, a digigalrning environment, presented each
text to students as if it were a book on a boolshel library. Sources were ordered
from most general to most specific, starting witiextbook source on the left and
specific historical documents positioned on thétig
The first two pages of each “book” contained doconeformation, such as what may

be found on the inside of a book-jacket (e.g., autihedentials, publisher). Other studies
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presenting texts digitally have created mock seargine results pages as libraries from
which students can access sources (e.g., Masdn 20H0b).

Neither of these models of digital source presematvas adopted in the present
study. A search engine-type interface was not beeduse when presenting sources as
search results students have been found to strdengby those presented at the top of the
hits list (i.e., appearing first, second, or thiahd consider them to be most relevant (e.g.,
Kammerer & Gerjets, 2012b; Mason et al., 2010bjamted students to consider all
sources in the library to an equal extent. Furttier library-type interface, as created by
Britt and Aglinskas (2002), was not favored; astthés | was presenting to students
were digital and so a more Web-based appearancdesasd.

Sources were presented to students as an arragierfé were able to access any
source by clicking on a hyperlinked button. Thoetiat of source presentation offered a
number of advantages. In particular, presentirtgtas an array removed any effects
arising from a list-based ordering. Kammerer ardjéts (2010) have found that
presenting sources via a grid, rather than adstpurages more deliberative source
selection. The buttons were arrayed in two rowslartton order was randomly arranged
for each participant. A hyperlinked array servedaniddle-ground between the source
presentation approaches introduced by Mason €@10b) and Britt and Aglinskas
(2002). Sources were presented to students vigitaldibrary, interrupting students’
conceptualization of the sources as search engsts, but were not formatted to

resemble a library per-se, preserving the digéal bf the task.
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Table 3

Document Information for Texts in the Multiple Source Use Task

Title Source Author/ Credentials Publisher Date Location of Parent Reading | Word
Type Editor Publication URL Level Count
El Sisi’s Islamist Analysis | Robert Professor of national security | Council on | July 28, Washington, | www.foreig | 36.7/13.4 497
Agenda For Egypt: Essay Springborg affairs at the Naval Postgradudté-oreign 2013 DC naffairs.co
The General's School Relations m/articles/
Radical Political
Vision
A Message to the | Blog Post | The Idealist I am just Egyptian girlwho | Wordpress| Posted July Alexandria, | https://theid | 53.1/9.6 399
Muslim lives in the present with the 27,2013 Egypt ealistll.wor
Brotherhood: glories of the past and hopes in dpress.com/
Enough Blood, a better future for herself and
Enough Lies for her country
Egypt Arrests 11 Newspaper | Maggie Associated Press Senior Associated| January 30, | Cairo, Egypt | http://bigsto | 36/13.1 489
Islamists for Article Michael Reporter, Cairo Bureau Press 2014 ry.ap.org/
Facebook Activity
Egyptian Attitudes Public Dr. James Dr. James Zogby is founder andZogby September, | Abu Dhabi, | www.zogby | 44.2/13.8 446
Opinion Zogby and president of the Arab Americar] Research | 2013 United Arab | researchser
Survey associates Institute, a Washington, D.C. | Services Emirates ices.com/eg
based organization, that serves for Arab yptian-
as the political and policy American attitudes-
research arm of the Arab Institute 2013/
American community.
N/A Twitter @Ilkhwanweb | Official English language Twitter February 14| London, UK | https://twitt | 34.4/11.9 352
Twitter account of the Muslim — February er.com/lkh
Brotherhood 17, 2014 wanweb
2013 Egyptian Wikipedia | Omar Othman| Omar Othman 95:; | am Omar | Wikipedia | Current N/A http://en.wi | 33.8/13.5 491
coup d’état Entry 95, Othman, an Egyptian high version kipedia.org/
GreysharkQ9, | school student from Cairo. modified:
and Alhanuty | GreyShark09: This user has February
created 182 articles. This user|is 19, 2014

Mediterranean.

Alhanuty: This user was born
and lives in the United States.
This user is of Egyptian

ancestry. This user is a membTr

of WikiProject Egypt.

Note: Reading level refers to Flesh-Kincaid Readabiliiggeh Grade Level
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Studies have also ranged in the type and amounfafation made available
about sources, prior to selection. In some stualiesf the sources have been directly
presented with no interceding digital library. @&sesult students have not been provided
with the opportunity to “select” sources (Braterakf 2011; Wineburg, 1991). Other
studies have allowed students to choose sourcesdndrary based on content (i.e.,
title, key-words, and brief description of site temt, Mason et al., 2010b) or basic
document information (i.e., author name and cradEntdocument type, and date, Rouet
et al., 1997). In this study, | was interestedotiecting behavioral data about whether or
not students elected to access document informétempnauthor, publisher, title, date and
location of publication, and URL) about each souhsy used. Consequently, only
limited information about each source was proviotetthe digital library, prior to
students selecting a text. Sources were listéderibrary only by source type (e.qg.,
newspaper article, blog), with no additional docuatriaformation offered. It was hoped
that requiring texts to be selected based on sdypeewould encourage students to
access additional document information about eaahce. Source type was considered
to be a salient document feature upon which stsdemild base their source selections,
as studies have shown students to evaluate tes¢sllman source-type based schema
(Braten et al., 2011). Further, source type wparticularly apt feature along which to
organize texts in the digital library as the tartshis study were, in part, selected to
present an incongruous mapping between sourcenéoraniation reliability. In other
words, given the study topic, source type was aquéarly interesting feature to use in

presenting texts to students, as source typesdamesi to be low in reliability could
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nonetheless provide accurate, first-person infaonatAppendix J includes a screenshot
of the source library.

As in other studies, texts were presented to stsddysent any hyperlinks to
sources external to the study interface. Sour@s wiade uniform in formatting without
any graphics or advertisements (e.g., Braten e2@11; Mason et al., 2010b; Wineburg,
1991).

Source use data.As students engaged in multiple source use—aocessts in
the library—log data were collected about whichrses they accessed and duration of
access. When sources were re-visited (i.e., aedensltiple times), time on texts was
added across source visits. Based on this infoomativo metrics of source use were
determined: the total number of sources studemtssaed, and the total time learners
devoted to source use.

Accessing document informationWhen students accessed sources from the
library, they were presented with just the texeath source. At the top of each source
page, there was a button, “Click here to learn natwaut this source.” Clicking the
button led students to document information abaghesource (i.e., title, author,
publisher, date and location of publication, URIhis document information was
consistent with information presented in other Eside.g., Braten et al., 2009; Braten, et
al., 2011; Rouet et al., 1996; Wineburg, 1991)teAding to document or source
information has been found to be associated witleregpert, epistemically oriented, and
metacognitively engaged source use (e.g., Brittgtinskas, 2002; Stadtler & Bromme,
2007, 2008; Wineburg, 1991). Whether or not sttglelected to access document

information for each source they used was recordiaicentage of document
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information accessed, computed as the ratio oftimeber of sources for which students
accessed document information to the total numbgsowrces they accessed, was used as
a behavior-based metric of sourcing in this stud¥hen students re-visited sources,
accessing document information on any of their s®wisits was counted as their having
accessed document information for that particudarce. Appendix K includes
screenshots of accessible document information.

Source evaluation. The bottom of each source page featured a butBagK to
Library,” that students could click to indicate thiaey have completed using a particular
source. When students clicked this button, afuetian window appeared. Students
were asked to rate each source accessed alondifoensionstrustworthiness
usefulness, interestingnessdinformation accuracy The final dimension (i.e.,
information accuracy) is not examined in the curstady as, given the sample’s limited
prior knowledge, it was difficult to ascertain thetent to which students may have been
able to judge information accuracy.

The trustworthiness dimension has been used widedyior research as the
general dimension along which students evaluateceslbased on document information
(e.g., author, publisher, Braten et al., 2009; &t al., 2011). As such, the
trustworthiness dimension was considered to bepastesnic dimension of source
evaluation. The usefulness dimension was incladea non-epistemic source evaluation
dimension representing the instrumental value swace for meeting task goals. Given
that the task or goal motivating source use has bmend to be key in the multiple
source use process (Rouet, 2006), this dimensigrthvemretically important to include

and reflected students’ assessments of differantee’ functionality in responding to
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the prompt. These two evaluative dimensions haea lused in prior work (Rouet et al.,
1996) and Afflerbach and Cho (2009) have identihedessments of text trustworthiness
and usefulness as important judgments for studentsake when engaged in multiple
text evaluation. These two dimensions are explorehis study, as they were associated
with learner characteristics and task performance.

Given the role that interest has been found to plasgudents’ multiple source use
(e.g., Braten & Stremsg, 2006) and in reading ngereerally (e.g., Alexander et al.,
1994; Hidi, 2001; Ozgungor & Guthrie, 2004; Schief& Krapp, 1996), students were
also asked to rate the interestingness of eachihtextaccessed. While prior research has
focused on assessing students’ general topic sttéBescolo & Mason, 2003; Braten &
Stremsg, 2006; Gil et al., 2010b), more recent viak examined situational interest
emerging during multiple source use (e.g., Brateal.e2014). Interest has been
described as an engagement factor particularly itapbto multiple source use as it
provides a motivational resource for students smwon when confronted with complex
tasks (e.g., multiple source use). More simpligrest may afford students tbegnitive
energyand support the attention and expending of effedessary to engage in the
complexity presented by multiple texts (e.g., Bné&&eStremsg, 2006; van Oostendorp &
de Mul, 1996). In the present study, students \asked to rate each text’s
interestingness following source use, accessingtsinal aspects of interest.

Students’ ratings of each source used were recordedrners were required to
evaluate each source accessed before they wertabklern to the library and proceed
with the study. Appendix L includes a screenshdhe source rating window students

saw after using each source.
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In analyses, indices based on students’ evaluatibeach source used were
computed. Source usefulness and interest ratiegs averaged across all of the sources
a particular student accessed. If students redisiources, their ratings across visits were
averaged. The use of an overall source usefubressource interest score was
considered to be an appropriate summative measstadents’ overall perceptions of
the instrumental utility of texts accessed in magtask demands and engagement with
sources. Because trustworthiness ratings arendieied based on document information
(Britt et al., 1999), these were considered todoetéxt-specific to be meaningfully
averaged. Ratherteustworthiness discriminatioscore was computed as the difference
between students’ ratings of the source they fdarzk most trustworthy and the source
they found to be least trustworthy. Discriminatiorratings has been used in prior
research as a summative score of students’ mufgalece evaluations (e.g., Braasch,
Braten, Stramsg, & Anmarkrud, 2014; Braasch e2809; Wiley et al., 2009) and
Goldman et al. (2012) have found students who lesre from multiple source tasks to
be more discriminant in their source evaluatio@$ven that, in this study, texts were
purposefully selected to vary in source type, augxpertise, and credibility,
trustworthiness discrimination was considered ta Iparticularly apt and task-specific
metric to adopt.

Summative measures of source evaluation, rathardixarustworthiness ratings,
six usefulness ratings, six interestingness ratfngs three corresponding to each source)
were used for several reasons. First, using seapeeific ratings would have added a
very large number of predictors to the model, tgpagample size, presenting issues of

multicolinearity, and offering challenges in intezfation. More importantly, due to
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listwise deletion in multiple regression, thosedstuts not accessing all six sources, and
therefore not having evaluation scores for textsagoessed, would have been deleted
from analyses. Removing students not using alssixces from the data set would have
presented validity issues associated with theictsti sample. Further the total number
of sources used as a predictor would have beenfhupes (i.e., all students would have
accessed six sources).

Response compositionOnce students determined that they had compleged th
research phase of the study, they were able tsadthe response page by clicking the,
“Click here to compose your response” button ingberce library. During the response
phase students were first asked to position theraseh reference to the prompt (i.e., in
support of either Mohamed Morsi or General el-Ssijl then to provide specific
arguments and evidence to support their posit®tudents also had the option of
designating their position as “Other.”

Response coding.Students’ responses consisted of their designafianposition
on the target issue (i.e., endorsement of Morsgi®l or an Other option) as well as
justifications for this position.

First, students’ responses were identified as attig a support for Mohamed
Morsi, General el-Sisi, or an Other option. Nesttidents’ justifications for their
positions were coded using four different indicatoBStudents’ open-ended responses
were coded based on (aprd count (b) number orgumentgenerated, (c3OLO
scores and (d) number dfitationsincluded.

Word count. Although word count was not a measure of responaéty per se,

response length has been used as an outcome mesptice research (Burstein,
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Chodorow, & Leacock, 2004; Wiley & Voss, 1999) amals included in this study as an
indicator of the elaborateness of students’ resggmng&urther, this measure was included,
since students have been found to self-evaluate-epded responses based on length.

Argument. The number oargumentsncluded was a count of the number of
distinct reasons participants provided in justifytheir position. An argument consisted
of a claim and a justification, or supporting evide or reasoning for said claim
(Brockriede, 1992; Rouet et al., 1996). For exanalsingle argument consisted of a
student who made the claim, “Morsi was ousted Isy i that Sisi could gain power,”
and provided the following evidence, “Although ially he [el-Sisi] stated that he was
not interested in holding political office, lateg Bhowed that he was interested in
becoming the leader and did not show much enthmsiasdemocracy.” Number of
arguments included is a common measure that hasuseel in the multiple source use
literature to assess students’ open-ended respfmgesRouet et al., 1997; Rouet et al.,
1996). Rouet et al. (1996) specify that argumargshe essay segmentation method to
use when students’ essays contain wide variatistatements including facts,
evaluations, and claims. Interrater agreementosagputed based on two rates scoring
20.81% of students’ responses (n=41) and high sporedence in the number of
arguments identified was found41)=0.89. Disagreements were resolved through
discussion and | coded the remainder of responses.

SOL O taxonomy. In addition to counting the number of distinct arggnts
students included in their responses, participaetponses were assigned a score on a
modified Structure of the Observed Learning Outcéaxenomy (SOLO, Biggs & Collis

1982). The SOLO taxonomy considers not only thalmer of reasons students included
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in their responses, but also the quality of thespaonses and the level of sophistication in
reasoning they reflected. The SOLO taxonomy hasl&vels. A one on the SOLO
taxonomy corresponds touaistructuralresponse, containing only a single piece of
information. Meriting a two on the SOLO taxonongym@sponds to multistructural
response, wherein a number of reasons are idehéfd introduced; however, these
elements are not integrated. Responses scorimga oén the SOLO taxonomy may be
considered to beelational, or contain multiple elements or reasons thabie

connected to one another or integrated. Finalfguaon the SOLO taxonomy represents
a response marked lextended abstractiothat not only presents multiple, integrated
pieces of evidence but also generates generaliaecigles or extends responses beyond
the immediate context of the problem.

In my adaption of the SOLO taxonomy, responsesdbaluated competing
arguments in reference to one another before agiat a conclusion were also assigned
a four. Such evaluative or refutational responge® considered to map or apply
arguments in favor of one position onto anotherdsd-versa. For instance, responses
such as, “. therefore, neither side is completely to blametlierviolence. While the
Muslim Brotherhood should not have turned to vickem order to regain power for Ex-
President Morsi, General El-Sisi should not hawdkeord arrests and assaults for things
posted on social media’ was assigned a four on the SOLO taxonomy becsiuskents
were comparing and considering the positions ofdVland el-Sisi in reference to one
other and evaluating the merits of each beforeiagiat a conclusion. Put another way,
consistent with an extended abstraction respohssgtjustifications extended beyond

arguments for a single position to consider botispectives. Assigning evaluative
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responses a four on the SOLO taxonomy was necetssaeparate participants’ essays
that were integrated but only one sided (e.g.uppsrt of Morsi) from those that
considered both positions (i.e., both Morsi’s ah8isei’s). It should be noted that few
participants constructed generalized responsegoakl traditionally be assigned a 4 on
the SOLO taxonomy, thus the taxonomy was modifecetlect and differentiate the
range of responses participants produced. Gengratielational or evaluative response
was thought to reflect students’ engagement in,dogh-level multiple source use
processes (Britt et al., 1999; Rouet, 2006; RouBri&t, 2011). Specifically, while
developing a connected written response (SOLO stioneas considered indicative of
the integration of multiple texts, an evaluativepgense (SOLO score 4) was seen as
predicated on the corroboration and reconciliabmultiple texts.

The SOLO taxonomy was further modified by the isadn of half points to
allow a more graduated response scoring. Jusiditawere first assigned a score based
on the type of response participants were strifangnd reduced half a point if the
response did not adequately reflect that SOLO lei#el example, a response such as, “I
have come to the conclusion that General el Ssdmsewhat [sic.] of a tyrant who needs
to be stopped,” was assigned a 0.5 on the SOLOwawy. While this student was
trying to provide a single argument, correspondong unistructural response, this was
not fully articulated and therefore the SOLO sowmes reduced by half a point. Interrater
agreement was computed based on 13.20% of resprst®). Cronbach’s alpha was
0.96, considered to indicatery goodreliability (Cohen, 1960). Although perfect

agreement between rates was only 59.46%, deviatomssigned SOLO scores were
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small (i.e., discrepancie®1=0.26,SD=0.48) and were resolved through discussion. |
coded the remainder of responses.

Citation. The final metric used was the number of citatior@duded in students’
responses. Citations were any in-text or pareitthlaeference to sources in the library,
appearing in students’ written responses. Citationluded instances of source
identification based on any document informatioziuding source type, author, or title.
For instance, “according to an analysis essay yeR&pringborg [sic.]” and “(Zogby
and Associates, 2013)” were both considered tatagans. Citations have been
considered a great deal in scoring open-ended mesgpsince they indicate attendance to
document information and adherence to disciplimanywentions for writing (Britt &
Aglinskas, 2002; Rouet et al., 1996; Stremsg & &13a2014). Students were not
explicitly instructed to include citations in thegsponses, so the number of citations
included represents students’ spontaneous soui8ingmsga, Braten, Britt, & Ferguson,
2013). Strgmsg et al. (2013) point to the impartaof considering spontaneous
sourcing, previously examined only to a limitedestt as a more ecologically valid
examination of students’ engagement with docum@ntimation. In this study, citations
are considered to be a manifestation of learnexg’csng skills not only during text
processing but in writing as well. Further, stugéassociation of content in texts to
document information, as reflected in citation wgas considered to indicate document
model construction (Britt et al., 1999). Samplgp@nse codings are presented in
Appendix M.

Post task measuresAfter students completed their responses and dithe

“submit” button, they were taken to a final souesaluation page. Students were asked
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to rank those sources they accessed during tharobsghases with regard to their
trustworthinessusefulness, interestingnessd theaccuracy of the informatiothey
included. In ranking sources along each of th@seisions, students were further asked
to provide an open-ended justification for eachknagin a textbox. A screenshot of the
ranking and justification page is included as AppemN. However, students’ source
rankings were not considered in present analyses.

Following the evaluation task, learners were aske@port theitask
engagementA five item engagement scale was created, asitundents to report how
interested they were in completing the task as ashow difficult they considered the
task to be and how much effort they devoted to taskpletion. The task engagement
scale and item-specific reliability statistics areluded in Appendix O. Scale if item
deleted reliability analysis determined that tleentasking participants to report task
difficulty should be excluded. The four items sdaéel a Cronbach’s alpha of 0.81.

Students responded to each item on a seven pd&eitiscale.

Data Analysis Plan
Table 4 includes a listing of all variables exandims well as scale information.
In Session 1 of the study, three learner relatedbizs were assessed. Specifically,
learners reported their (a) prior topic knowleddpg,attitudes, and (c) domain general
source evaluation behaviors. In Session 2 oftilndys a variety of measures associated

with students’ multiple
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Table 4

Variables Examined

Number  Reliability Scoring Scale
of Items
Independent Variables
Learner Characteristics
Prior Knowledge 7 a=0.91 Binary: Correct/Incorrect 0-7
Stance 1 Rating Scale 1-7
Source Eval. 9 a=0.86 Rating Scale 1-7
Behaviors
Source Use Behaviors
Total Sources Summary of all sources 0-6
accessed

Total Time Sum of time ontte
Percent Doc Info Ratio of number of sources for  0-1.00
Accessed which doc. info was accessed to

all sources accessed
Trust Discrimination Difference between most 0-100

trustworthy and least

trustworthy source ratings
Avg. Usefulness Avg. usefulness ratings of all 0-100
sources accessed

Avg. Interestingness Avg. interestingness ratimigs ~ 0-100

all sources accessed

Dependent Variables
Word Count Totaling of words in response
Argument r=0.89 Count of arguments
SOLO Score a =0.96 Assigned a value of 0-4, with 0-4
half points
Citation Count of direct references
Post-Hoc Measures

Task Engagement 4 a=0.81 Rating Scale 1-7

Note Evaluation metrics were computed based only osdlsources students accessed.
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source use behaviors were collected. Specificllydata were used to determine (a) the
total number of sources learners access, (b) darafisource access, and (c) the
percentage of source for which document informatvas accessed. During source use,
learners were also asked to evaluate sourcesu&hia@ metrics included students’ (a)
discrimination in trustworthiness ratings as wellratings of (b) average source
usefulness and (c) average source interestingoasguted across all texts a particular
student accessed. These learner characteristianaltiple source use behavioral
variables were considered descriptively, in assimgavith one another, and as
predictors of open-ended response quality. Fourokicome variables were examined.
Specifically, students’ open-ended responses watedaccording to: (a) word count,
(b) number of arguments included, (c) SOLO scaed,(d) number of citations
provided.

To answer the first research question (i.e., Wh#te nature of students’ multiple
source use when responding to a multiple sourcéas&®), | examined descriptive
information of source use behaviors and responaktgu Further, one-way analysis of
variance was used to determine whether sourcealse/lors (e.g., time on text, source
evaluations) and task performance (e.g., word galiffered by source type. Chi-
squared tests were used to determine whetherwss@n association between source
type and whether or not students elected to actmzssment information about each text.
Finally, the post-hoc task engagement measure malgzed as associated with learner
characteristics, multiple source use behaviors,taskl performance.

In responding to the second research question Tioewhat extent do source use

behaviors predict response quality when studentgpbtetie a multiple source task?), |
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conducted four multiple regressions. Source ubsawers (i.e., number of sources, time
on texts, percentage of document information aeckstiscrimination in trustworthiness
ratings, average usefulness rating, average ititegegsss rating) were used to predict
each of the four target outcome variables assatiaih open-ended response quality
(i.e., word count, number of arguments, SOLO samuepber of citations).

Question three (i.e., What is the nature of the@asion between individual
difference factors and students’ manifest soureehehaviors?) was answered with a
series of correlations examining the bivariatetretes between individual difference
factors (i.e., prior knowledge, stance, and dongaimeral source evaluation behaviors)
and multiple source use behaviors (i.e., total nemalb sources access, total time on
texts, percentage of document information acceshsckimination in trustworthiness
ratings, as well as average usefulness and initegesss ratings).

To answer the fourth research question, (i.e., atvextent do individual
difference factors predict response quality whewents complete a multiple source
task?), | ran four multiple regressions. In eajression, learner characteristics (i.e.,
prior knowledge, topic stance, domain general soax@luation behaviors) were used to
predict each of the four response outcomes (i@.¢wount, number of arguments,
SOLO scores, and citations).

| addressed the fifth and final research questien To what extent do individual
difference factors) and multiple source use behapoedict response quality when
students complete a multiple source task?) by ngnfaur multiple regression models
with both learner characteristics (i.e., prior kiesge, topic stance, source evaluation

behaviors) and multiple source use behaviors {o&al number of sources access, total
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time on texts, percentage of document informatimoreased, discrimination in
trustworthiness ratings, as well as average use$sland interestingness ratings)
predicting each of the four target outcome varislfie., word count, number of
arguments, SOLO scores, citations). These findinfodels including learner
characteristics and multiple source use behavemedictive of open-ended response
guality were the central focus of this study.

Multiple Regression

The predictive models of open-ended response guadite tested using multiple
regression analysis. Multiple regression was tke#hod selected as it is a ubiquitous
analytic approach in the social sciences, widegdus predict a target outcome variable
based on a collection of independent predictordléi& Maxwell, 2010). In particular,
multiple regression has been praised for its fléikyand allowance for model
complexity (Cohen, Cohen, West, & Aiken, 2002; Taback & Fidell, 2001). A
particular benefit of multiple regression is thallows for the evaluation of the effects
of both a collection of predictors and of particutadependent variables on the
dependent variable, holding constant other predigtothe model.

Multiple regression is considered to be a procedppropriate for two types of
functions: it may be used either to predict a praticroutcome or to explain a
phenomenon (Cohen et al., 2002; Pedhazur, 198 helpresent study explanation was
the goal. In particular, | was interested in tikeeat to which students’ response quality
may be explained by learner characteristics anahiblijiple source use behaviors, rather
than in predicting students’ specific levels offpamance. In addition to the distinction

drawn between predictive and explanatory multipgression, multiple regression may
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also beconfirmatoryor exploratoryin nature (Kelley & Maxwell, 2010). A confirmator
approach, as is adopted in this study, is marketthéypresence of well-defined research
qguestions and theoretically justifiable variablelusion. An exploratory approach is
more diffuse, with less concrete research questaandsvariable definitions (Kelley &
Maxwell, 2010).

The analysis used in the present study wasarchicalin nature. In hierarchical
linear regression, in addition to having theory#dn, researcher specification of
variables, the researcher also selects the ordarwble entry into the model based on
theoretical considerations (Kelley & Maxwell, 2010)selected the order of variable
entry to correspond to the parameters of the MD-CTEAnodel. The MD-TRACE
model suggests that learners bring internal cognigsources to the multiple source task
(i.e., learner factors entered at Step 1), befogaging in MSU behaviors (i.e., multiple
source use behaviors entered at Step 2). In geafahierarchical regression, it is
recommended that the change fnke examined between nested models to ascertain
whether blocks of variables entered in later stagegide significant improvements in
terms of model fit relative to the more simple misddn analyses, tests of significance in
R? change were performed based on blocks of variasiesed, rather than based on
specific predictors; however, the effects of spe@fedictors in the model (e.qg., prior
knowledge, time on texts) were also be considered.

In the present study, multiple regression offgradicular benefits. Generally,
multiple regression is robust to violations of aasptions (Tabachnick & Fidell, 2001).
When assumptions are violated, estimates maybstillnbiased but relations attenuated.

Further, multiple regression makes no distributi@ssumptions with regards to the
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normality of either the predictors or the outconagiable (Kelley & Maxwell, 2010;
Tabacknick & Fidell, 2001). This is advantageosisreany of our predictors (e.g.,
number of sources) and outcomes variables wereeske®Rather, normality is only
considered with regard to the distribution of resid or standardized errors terms.
Further, violations of normality in the residualayrbe mitigated with increased sample
size (Tabachnick & Fidell, 2001).
Regression vis-a-vis Path Analysis

A form of multiple regression, measured variablth@nalysis, was considered as
an additional analysis strategy. An advantageatt pnalysis is that it allows for both
direct and indirect effects of predictor variabdesthe dependent variable to be modeled.
Findings from multiple regression were scrutinizedietermine whether further
exploration, potentially considering mediation peth analysis, was needed. As per the
theoretical framework, | was primarily interestedexamining the direct effects of
learner characteristics and multiple source usaviels on target outcome variables (i.e.,
multiple source use task performance), rather tdmaexamining potential relations
between independent variables and mediating pathwiyrther, correlation analyses
determined limited relations between individuafeliénce factors and multiple source
use behaviors suggesting a lack of mediation (B&&®nny, 1986). More generally, |
thought that my model could be most effectively affetiently modeled with

hierarchical multiple regression.
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CHAPTER 4: RESULTS

In answering the five research questions enconmgatise extent to which learner
characteristics (i.e., prior knowledge, stance, @mahain general source evaluation
behaviors) and multiple source use behaviors {o&| number of sources accessed, time
on texts, percent of document information accessisdrimination in trustworthiness
ratings, average source usefulness, and averagestihgness) are associated with one
another and predictive of response quality a wanéimethods were used. These
included descriptive statistics, ANOVA, chi-squatesdts, correlations, and multiple
regressions. Descriptive statistics, ANOVA, andsduared were used to determine the
extent to which students’ source use behaviorgmitf across source types accessed
(Research Question 1). Correlation analysis wed ts examine the relation between
individual difference factors and multiple sours®uehaviors (Research Question 3).

Multiple regression analyses were used to exanhireetsets of models. The first
set of regressions used multiple source use betahviariables to predict each of the
outcome variables (i.e., word count, number of arguts, SOLO scores, and number of
citations; Research Question 2). The second seigoéssion models used learner
characteristics to predict each of the open-endsplanse metrics (Research Question 4).
Finally, a set of joint models, using both learakaracteristics and multiple source use
behaviors to predict response outcomes, was rusedeh Question 5). Model
comparison was used to determine whether multilece use behaviors explained
variability in performance over and above that acded for by learner characteristics

alone.
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This chapter presents results specific to eaararel question, in order. Data
examination and assumption checking to determie@gpropriateness of using each
procedure are explained, as they pertain to eadareh question. Table 5 presents
descriptive information for each variable examiimedubsequent analyses.

Table 5

Descriptives of Variables Examined

Mean Standard
Deviation

Reported Range

Independent Variables

Learner Characteristics

Prior Knowledge 2.32 2.61 0-7
Stance 2.05 1.54 1-7
Source Evaluation Behaviors 4.45 1.22 1-7
Source Use Behaviors
Total Sources 4.68 1.54 0-6
Total Time 15.46min 9.22 min 0-78.46 min
Percent Doc Info Accessed 0.44 0.42 0-1.00
Trust Discrimination 54.16 26.77 0-100
Avg. Usefulness 60.64 15.50 4-100
Avg. Interestingness 58.67 17.55 0-93.33
Dependent Variables
Word Count 188.22 133.28 0-745
Argument 4.75 3.00 0-16
SOLO Score 2.75 1.12 0-4
Citation 1.46 1.74 0-7
Post-Hoc Measure
Task Engagement 4.25 1.63 1-7
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Descriptivcs of Multiple Source Use
Research Question 1. What is the nature of stutemiKiple source use when
responding to a multiple source use task?

In responding to the first question, descriptitagistics are presented in five
sections. First, descriptives of students’ soameess are introduced. Then, one-way
analysis of variance and chi-squared tests are tosexhmine whether source use
behavioral indicators (e.g., time on text) diffgrdource type. After that, descriptives of
students’ open-ended responses are presented amihexl as associated with type of
sources accessed. Finally, the associations betwderidual difference factors,
multiple source use behaviors, and performancesardents’ reported task engagement
IS presented.

Multiple Source Use Behaviors

Students’ used an average of 4.67 sour8&s1.54). Figure 4 displays the

percentage of students accessing each number i@iesou
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Figure 4.Frequency of each number of sources accessed.
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Table 6 presents descriptives regarding the freqyuesith which each source was used.
Table 6

Descriptives of Students’ Source Access

Source Percentage Use (N)
Blog 61.42% (n=121)
Essay 79.19% (n=156)
Newspaper 94.42% (n=186)
Public Opinion Survey 79.19% (n=156)
Twitter 76.65% (n=151)
Wikipedia 76.65% (n=151)

Students devoted an average of 15.46 minutes toesose overallID = 9.22)
and spent an average of 3.31 minufis2.63) per source. In terms of source
evaluations, students accessed document informitiat®.28% of sources accessed
(SD=0.42).
Multiple Source Use Behaviors By Source Type

Table 7 includes descriptive information of stugéntultiple source use, by
source accessed. One-way analysis of varianceisezkto examine whether duration of
access and source evaluations (i.e., trustworthinsefulness, and interestingness)
differed by source type. Chi-squared goodnesg ofds used to determine whether there
was an association between source type and stualesgssing document information for
each source.

Chi-squared determined that there was, indeeign#isant association between
source type and accessing document informa}g(s) = 11.54p<.05. Examining
standardized residuals (above 1.0) determinedathah accessing the analysis essay

students were significantly more likely to considcument information (53.85%).
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Conversely, when accessing twitter (40.40%) and¥fiepedia entry (39.74%) students

were less likely to consider document information.

Table 7

Descriptives of MSU by Source

Source Percent Avg. Time Percent Avg. Avg. Utility  Avg. Interest
Students Spentin Access Doc  Trustworthiness
Accessing  minutes Info
Blog 61.42% M=2.17 51.24% M=30.17 M=48.14 M=60.28
(n=121) SD=1.90 (n=62) SD=22.63 SD=28.62 SD=27.23
Essay 79.19% M=4.43 53.85% M=64.03 M=67.16 M=60.32
(n=156) SD=2.67 (n=84) SD=24.24 SD=22.84 SD=26.41
Newspaper 94.42% M=4.65 46.77% M=71.20 M=72.61 M=62.63
(n=186) SD=2.94 (n=87) SD=20.37 SD=19.48 SD=24.56
Public Opinion  79.19% M=2.74 52.56% M=64.53 M=60.62 M=55.33
Survey (n=156) SD=2.01 (n=82) SD=22.29 SD=25.97 SD=28.58
Twitter 76.65% M=1.60 40.40% M=31.40 M=43.29 M=57.86
(n=151) SD=1.37 (n=61) SD=23.42 SD=29.05 SD=28.44
Wikipedia 76.65% M=3.70 39.74% M=48.73 M=67.49 M=59.42
(n=151) SD=2.73 (n=60) SD=24.94 SD=23.30 SD=26.23
Total M=3.31 44.28% M=53.26 M=60.80 M=59.39
SD=2.63 SD=0.42 SD=27.96 SD=26.92 SD=26.89

One-way analysis of variance was used to examifereinces in behavioral

indicators of source use (i.e., time on text, timasthiness, usefulness, and interestingness

ratings) by source type. Although these behavimditators deviated from normality,

see Appendix P for Q-Q plots, ANOVA has been fotmte quite robust to violations of

univariate normality (Keselman, Algina, Lix, Wilcp& Deering, 2008; Schmider,

Ziegler, Danay, Beyer, & Buhner, 2010). Bonferémmethod for post-hoc comparisons

with unequal sample size was used. Alpha levelg wet at 0.05 and not adjusted for

family-wise error. Adjustments for multiple comsans have been critiqued as limiting
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power, inflating Type Il error, and as presentingbgguity with regard to what may be
classified as a “family” (Feise, 2002; O’Keefe, 200 When comparisons are planned
and theoretically justified, as in this case, alf@wels may not require adjustment
(Drachman, 2012; Keppel & Zedek, 1989).

Across source types, students differed in the amolutime devoted to using each
sourceF(5, 915) = 42.62p<0.0011?=0.19, corresponding to a moderate effect size.
Students spent significantly less time on the jidg2.17,SD=1.90) than on the
newspaper article=4.65,SD=2.94),p<.001, the essay=4.43SD=2.67),p<.001, and
Wikipedia M=3.70SD=2.73),p<.001. Further, students used twittelH1.60SD=2.63)
for significantly less time than they did the newaer articlep<.001, the essap<.001,
the public opinion surveyM=2.74SD=2.01),p<.001, and Wikipedi@<.001. The public
opinion poll was accessed for significantly lessdithan the newspaper artighe;,. 001,
the essayp<.001, and Wikipedigy<.01. Students examined the newspaper for
significantly more time than they did Wikipedjas.01.

Students differed significantly in their evaluatoof source trustworthineds(s,
915) = 90.19p<.001,1?=0.33, corresponding to a moderate-strong effeet sPost-hoc
analyses using Bonferonni’'s post-hoc analysesriegual groups determine that students
considered the blog=30.17,SD=22.63) to be significantly less trustworthy thae t
newspaper articlef=71.20,SD=20.37),p<.001, the essay=64.03,SD=24.24),
p<.001, the public opinion polM=64.53,SD=22.29),p<.001, and WikipediaM=48.73,
SD=29.94),p<.001. Likewise, twitterN1I=31.40,SD=23.42) was rated as significantly
less trustworthy than the newspaper artipteQ01, the essap<.001, the public opinion

poll, p<0.001, and Wikipedig<.001. Wikipedia was considered to be less trudtwo
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than the newspapgr<.001, the essap<.001, and the public opinion poli<.001. In
summary, participants considered the blog anddwit be significantly less trustworthy
than the other documents in the source set. Wilkdgp@as considered less trustworthy
than the analysis essay, public opinion survey,taadchewspaper.

One-way analysis of variance also determineddtitgrences in usefulness
ratings differed by source typg(5, 915) = 34.10p<.001,1°=0.16, corresponding to a
moderate effect size. The bldg£48.14,SD=28.62) was considered to be significantly
less useful than the newspaper artidle72.61,SD=19.48),p<.001, the essay=67.16,
SD=22.84),p<.001, the public opinion polM=60.62,SD=25.97),p<.01, and Wikipedia
(M=60.80,SD=26.92),p<.001. Likewise, twitterNI=43.29,SD=29.05) was considered
to be significantly less useful than the newspape01, the essap<.001, the public
opinion surveyp<.001, and Wikipedigp<.001. Finally, the newspaper article was
considered to be significantly more useful thanghblic opinion pollp<.001. No
significant differences across sources were foarstudents’ interestingness rating¢5,
915) = 1.42p=0.22.

Figure 5 presents the standardized values of tpaatsand evaluative ratings by source

type.
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Figure 5. Standardized time spent and source evaluatiorgsaby source type.

Task

Performance

In composing their responses, students were Bistdito report whether they

supported Mohamed Morsi, General el-Sisi, or arh&0toption. Mohamed Morsi was

supported by 28.43% of respondents (n=56), Gee&Sisi was supported by 37.06% of

respondents (n=73), and the Other option was stggbby 32.49% of students (n=64).

Students endorsing the other option most oftenrde=stthe limitations associated with

both leaders and advocated that neither of themldh® in power. As one student,

selec

ting the other option, explained:

“The United States should not support General &il 1&r Morsi and the

Muslim Brotherhood. This is because these two gsoumpose extreme

and opposite views on the public. General el Qisu$es on a military-

backed regime that strongly centers on Islamismthes end-all-be-

all...The Muslim Brotherhood resort to violence anggosefully cause

riots that result in the deaths or injuries of io@ot by-standers.”

A chi-squared test determined that there were gnufgiant differences in the proportion
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of students selecting each optiX?*(2) = 2.25,p=0.33.

Prior to task engagement, participants were sifgiksked to identify \nether
they supported Morsi, €bisi, and Other option, or whether they did notwnd he vast
majority of participants (91.67%, n=132) said tlogy not know who should be in pow:
with only 2.08% of students supportincorsi (n=3), 3.47% supporting-Sisi (n=5), and
2.78% endorsing an Other option (n=4). Remainagigpants did not dignate who
should hold power in Egypt, prior to task completidrhis suggests that multiple sou
use, at the least, was able to engender committoenposition from studen

Students spent an average of 7 minutes and 42 d&&composing respons
(SD=6.15 minutesYhe distribution of each of the outcome variables,(word count

number of arguments, SOLO scores, citati is presented in Figure 6.

Histagram

Maan =4 75
Srd Dev =3.001
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Histogram

1o Mean = 1.62
Std. Dev. = 1.941
N=197

Frequency

3.00 6.
Total Number of Citations

Figure 6 Histograms of each op-ended outcome variable, word count, numbe
argumerd, SOLO scores, and number of citati

Task Performance by Source Acce

Independent sampl-tests were used to examine the relation betweentes
types accessed (or not) and performance on the-ended multiple source use task.
instances when the assumption of homogeneity édvee across groups was violated
indicated by Levene’s test, adjusted degrees of freedem used. -test is robust t
violations of normality with large samples (i.eboae 80 according to Sawilowsky
Blair, 1992; above 50 according to Ratcliffe, 1968 pble 8 presents descriptives
source access and performar

Students accessing the blog had significantly @@L O scoresM=2.91,
SD=1.07) than students who did ncM=2.48,SD=1.44),1(195) = 2.69p<.01, Cohen’s
d=0.39. No significant differences in performancgécomes were found for studel
accessing the analysis essay or ts(195) = 0.07-1.43s > 0.15. Those studer
accessing the newspaper had a significantly higloed count M=192.76,SD=129.53),
t(195) = 1.98p<.05, Cohen’d=0.28, and significantly higher SOLO scorM=2.82

SD=1.07) than students who did not (WordcoiM=111.45,SD=175.72; SOLO
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M=1.50,SD=1.30),t(195) = 3.94p<.001, Cohen’sl=0.56. Using the public opinion
survey, as compared to not, was associated with-epded responses with significantly
higher word countg(195) = 2.72p<.01, Cohen’sl=0.39, number of argument$195)
=2.22,p<.05, Cohen’sl=0.32,SOLO scored(adj. 53.70) =3.56p=0.001, Cohen’s
d=0.97, and citations includet{195) = 2.53p=0.01, Cohen’'sl=0.36. Using twitter
corresponded to significantly more argumeMs4.99,SD=2.99) included in responses,
t(195) = 2.06p<.05, Cohen’sl=0.30, and significantly higher SOLO scordd=¢.85,
SD=1.05),t(adj. 65.20) = 2.19<.05, Cohen’sl=0.31, as compared to not accessing

twitter (ArgumentM=3.96,SD=2.94; SOLOM=2.40,SD=1.26).
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Table 8

Performance Descriptives by Source Type

Word Count Arguments SOLO Scores Citations
Not Used Accessed Not Used Accessed Not Used Aedess Not Used Accessed

Blog M=169.22 M=200.15 M=4.39 M=4.97 M=2.48** M=2.91** M=1.34 M=1.53
(n=121) SD=134.53 SD=131.64 SD=3.39 SD=2.72 SD=1.44 SD=1.07 SD=1.86 SD=1.67
Analysis M=173.93 M=191.97 M=4.37 M=4.85 M=2.52 M=2.80 M=1.44 M=1.46
Essay SD=149.49 SD=128.97 SD=3.37 SD=2.90 SD=1.16 SD=1.10 SD=2.04 SD=1.66
(n=156)
Newspaper M=111.45* M=192.76* M=3.36 M=4.83 M=1.50*** M=2.82*** M=0.73 M=1.50
(n=186) SD=175.72 SD=129.53 SD=4.27 SD=2.90 SD=1.30 SD=1.07 SD=2.10 SD=1.72
Public M=138.66** M=201.24** M=3.83* M=4.99* M=2.13** M=2.91** M=0.85* M=1.62*
Opinion SD=135.32 SD=130.06 SD=3.71 SD=2.75 SD=1.29 SD=1.01 SD=1.67 SD=1.73
(n=156)
Twitter M=165.61 M=195.11 M=3.96* M=4.99* M=2.40* M=2.85* M=1.37 M=1.48
(n=151) SD=141.79 SD=130.28 SD=2.94 SD=2.99 SD=1.26 SD=1.05 SD=1.78 SD=1.74
Wikipedia M=192.93 M=186.78 M=4.00* M=4.97* M=2.76 M=2.74 M=1.57 M=1.42
(n=151) SD=147.35 SD=129.18 SD=2.13 SD=2.19 SD=1.04 SD=1.14 SD=1.64 SD=1.78
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Those selecting Wikipedproduced significantly more argumenM=4.97,
SD=3.19) than students who did nM=4.00,SD=2.13),t(adj. 111.95) = 2.3¢p<.05,
Cohen’sd=0.45. Figure " displays performance on the opemded task by sourt
accessed. All response metrics were staiized (i.e., word count, arguments, SO

scores, citations).
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Figure 7.Performance by type of source acces
Figure 8presented the percentage of students accessingeaae as well as tt
proportion of those using each source accessingndect information and citing th
source in their respons

Chi-squared was used to determine whether there wassaiiation ktween
source type and citing a particular source, at lease, in a generated response. Ind
there was a significant associatiX?*(5)=71.21,p<0.001. Examining standardiz
residuals, determined that students were signitfigéess likely to cit the blog, twitter
and Wikipedia in their responses as well as maedylito cite the newspaper and -

analysis essay.
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Figure 8.Access, document information |, and citation by source tyy
Associations with Task Engagemel

Spearman’s rankrdercorrelation was used to examine the associatiomdsat
reported task engagement and learner charactsristidtiple source use behaviors, i
openended response performance. Spearman’s correlaisused as a measure
association due to violatio of normality in the distributions of many of theriables,
see Appendix P. Table 9 displays the relationwéen task engagement and individ
difference factors and multiple source use behavidiable 10 displays the relati

between task engagentemd task performanc
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Table 9

Correlation of Individual Difference Factors and ligevioral Variables and Task Engagement

1 2 3 4 5 6 7 8 9 10
1. Knowledge --
2. Attitudes 0.63** --
3. Source Evaluation 0.26**  0.29** --
4. Total Source -0.03 0.07 0.16* --
5. Total Time -0.02 0.00 0.06  0.49* --
6. Accessing Doc Info 0.00 0.03 0.14* 0.25**  0.41* -
7. Trust Discrim. 0.07 0.12 0.08 0.46** 0.22** 0.15* --
8. Avg. Usefulness 0.05 0.20*  0.07 0.01 0.17*  0.16* -0.09 --
9. Avg. Interestiness 0.14* 0.30** 0.18* 0.07 0.21** 0.11 -0.04  0.64* --
10. Engagement 0.19* 0.33** 0.16* 0.08 0.12 0.14 0.18 0.18* 0.41*
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Task engagement was signfiicantly associated veitih f the indivudal difference
factors: prior knowledgen(176)=0.19p<0.05, attitudesy(174)=0.33p<0.001, and
domain general source evaluation behavig(s75)=0.16p<0.05. Further, engagement
was signficantly associated with all of the sowrekuation dimensions: trustworthiness,
p(184)=0.18p<0.05, usefulnesp(181)=0.18p<0.05, and interestingnes#,181)=0.41,
p<0.001.

Table 10

Correlation of Response Metrics and Task Engagement

1 2 3 4 5
1. Word Count --
2. Arguments 0.74** --
3. SOLO Scores 0.70**0.73**  --
4. Citiations 0.63** 0.33** 0.43* --
5. Engagement 0.15 0.14 0.11 0.01 --

Students’ ratings of task engagement were notfgignily associated with response
metrics,rs(197) = 0.01 — 0.15s>0.05.

Prior to presenting results for Research Questj@ax@mining the relation
between multiple source use behaviors and openderedponse performance using
multiple regression, as well as research quesfmmsand five also using regression

analyses, the assumptions necessary for multiglession are examined.

Multiple Regression Assumption Checking
In multiple regression, while coefficient estimgten and of themselves, are not
based on any underlying assumptions, in orderdw dinferences from coefficient
estimates or to construct confidence intervals,dssumptions have to be satisfied.

Despite multiple regression being generally robostiolations of assumptions,
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particularly when sample size is greater than T2®échnick & Fidell, 2001), four
necessary assumptions were examined and corr@stasures undertaken, as needed.

There are four key assumptions associated withipreiregression. First,
observations and errors should be independent mewielated. Second, residuals (i.e.,
errors of prediction or the difference between Yexted and Y observed) should follow
a normal distribution. Third, there is an assumptf homoscedasticity or that error
variance is constant across all values of the digrgnvariable. Finally, there is an
assumption of linearity or that the relation betweeedictors and the outcome variable is
linear. Of these assumptions, the fourth, thegres of a linear relation between
combined predictors and the outcome variable, ik Bmong the most important and the
most overlooked (Gelman & Hill, 2007).

While the first assumption, independence of obgams, may be accomplished
through design, assumptions associated with notynalbmoscedasticity, and linearity
may all be ascertained by examining residual pbtsror terms against predicted
values. Analyses of residual plots as well astamtil assumption checking measures
are discussed as pertaining to each assumption.

Additionally, regression has been found to be gsutgceptible to outliers,
requiring the examination of case-based statifticefluence and leverage. As per
Tabachnick and Fidell (2001), cases with standaddresiduals beyond 3 standard
deviations may be considered to be outliers. Binal a multiple regression framework,
care must be taken to avoid multicolinearity, @uedancy in predictors explaining
common variance in the dependent variable. Staieth multicolinearity for each model

are considered.
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Normality

The normality assumption was investigated by examgithe normality
probability plot (i.e., p-p plot) for each of theodels. A p-p plot plots standardized
residuals against their theorized normal valuet) aiherence to a straight line
corresponding to a normal distribution of residuagpendix Q present residual p-p
plots for models of each of the four outcome vdaal§i.e., word count, arguments,
SOLO scores, and citations) predicted based onptaufource use behaviors (Research
Question 2), learner characteristics (Researchti@ue$), and the full model (Research
Question 5). As can be seen, residuals adequaelpximated a normal distribution,
with the exception of residuals for models predigtihe number of citations students
included in their responses. Histograms of redgiiom each model are presented in
Appendix R.

A recommended method for addressing violationsoomality is through variable
transformation (Tabachnick & Fidell, 2011). FurtHegarithmic transformation, in
particular, has been recommended for data thgi@s#ively skewed, as are the number
of citations (Bland & Altman, 1996a; Lawner, WeinpeAbramowitz, 2008), with the
added benefit of more ready interpretability as pared to other transformation types
(Bland & Altman, 1996b; Cleveland, 1984; Osborn@)2). The number of citations
students generated were transformed by a log(X®6yersion, with C=1. A histogram
and residual p-p plots of the transformed citatianable predicted based on multiple
source use behaviors, learner characteristicsthanfiill model are presented in
Appendix Q. The transformed citation variable sed in all subsequent analyses.

However this transformation, as well as other pmaeiransformations examined, did not
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resolve all limitations in normality, thus resustsould be interpreted cautiously, with
possible inflation of Type Il error. This is pauiarly true for the model using learner
characteristics to predict the number of citatim@duded in students’ responses
(Research Question 4), whose residuals deviated fimrmality to the greatest extent.
Homoscedasticity and Linearity

Assumptions of homoscedasticity (i.e., constaniawvere of error terms) and
linearity were investigated by examining residuatpfor each model. Residual plots
graph standardized predicted values on the depermdgable against standardized errors
of prediction. Homoscedasticity assumes constanance of error terms. In particular,
residual plots can be examined to determine whetfamidardized residuals are uniformly
distributed across value of the dependent varialflthe residuals appear to spread out
along the x-axis in a fan-like pattern, this magioate heteroscedasticity. Put another
way, for the assumptions of homoscedasticity ta hible band enclosing standardized
residuals should be of uniform width across vahliethe dependent variable (Tabachnick
& Fidell, 2001). As can be seen in Appendix Qdksumptions of homoscedasticity for
each of the outcome variables appear to be prasesspecially as Tabachnick and Fidell
(2001) suggest that slight heteroscedasticity inaigeld effects, with least squares
estimation remaining unbiased (Lattin, Carroll, &@n, 2003). Heteroscedasticity is of
concern when the widest spread of residuals i ttinges the spread of the narrowest
band. In this case, | considered the assumptidroofoscedasticity to be satisfied.

The linearity assumption requires a linear relabetween residuals and predicted
scores on the dependent variable (Tabachnick &IFR@1). To demonstrate linearity,

it is desirable for residuals to be randomly scattearound the O line, with no systematic
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pattern across values. If there is a curvilinedtgon to the dispersion of the residuals,
this may indicate a violation of linearity. Howeyeegression is relatively robust to
violations of linearity; estimates may simply beeatiated and relations underestimated
(Tabachnick & Fidell, 2001).

In examining the residual plots, violations of timearity assumption were of
concern. Therefore partial plots, displaying biass relations between residuals of the
outcome variable and each of the independent lasatthen regressed on the other
predictors in the model, were examined. Thesel@mayed in Appendix S. While
slight deviations from linearity may be acceptalite, residual plots suggested a more
substantial deviation from linearity. However,cas be seen by examining the partial
plots, while these do not demonstrate a clear tingation, they also fail to suggest an
alternative pattern. When there is difficulty ietermining the appropriate model, the
linear model may function as well as any other et StatGuide, 1997). In particular,
transformations introduced to compensate for Jviotet of linearity have focused on
modeling potential curvilinear relations, whichat$o not seem to be present (Nimon,
2012). Results from current analyses should lFpneted with caution as violations of
linearity may result in an underestimation of vada explained, increasing the risk of
Type Il error for those independent variables hg\amon-linear relationship with the
dependent variable and an increase in Type | erribre coefficient estimation of other
independent variables that do have a linear relahip with the outcome variable

(Tabachnick & Fidell, 2001).

154



Multicolinearity

To check for multicolinearity, two procedures waralertaken. First, a
correlation matrix of all independent variables veaamined to ensure that no variables
were correlated above0.70, as recommended by Tabachnick & Fidell (200G41)
correlations were found to be below this limit,desnonstrated in the correlation matrix
presented in Table 11. Further, tolerance anddhiance inflation factors for each of the
models were examined. Tolerance examines the teat@vhich the variability in
particular independent variables is not explaingdther variables included in the
model. A tolerance value below 0.10 is consideéoeiddicate potential multicolinearity.
The variance inflation factor (VIF) is the inverskthe tolerance and values above 10.00
are considered to indicate an issue with multieamty. As seen in Table 12, across the
three models there did not appear to be issuesmatemfrom multicolinearity. The final
multicolinearity statistic examined was the coratitindex that assesses the dependency
of predictors on one another. Condition indicesva30 indicate a serious problem with
colinearity. Across these indices no problems wwithiticolinearity were identified
Outliers

Although outliers may be identified by examiningaatterplot of residuals,
casewise diagnostics were used in the present.stbgcifically, cases with
standardized residuals greater than 3.0, as recadedeoy Field (2013), were
considered for removal. Across models, three cases repeatedly identified as
potential outliers. Cook’s distance, a score esgirgy the effects of one case on the
regression line as a whole, was used to checlesgloutliers were having an undue

influenceon the regression model; a value greater thanulditave been considered to
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be concerning (Cook & Weisberg, 1982). Howeverpss models, Cook’s distance for
these cases was below 1.0 (maximum: 0.09). As, sheke cases were retained and

believed not to have undue influence on models.
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Table 11
Correlation Matrix of Independent Variables

1 2 3 4 5 6 7 8 9
1. Knowledge --
2. Attitudes 0.58 --
3. Source Evaluation Behave 0.23 0.29 --
4. Total Source -0.02 -0.04 0.08 --
5. Total Time -0.04 0.03 0.110.47 --
6. Accessing Document Info 0.00 -0.01 0.1641 0.25 --
7. Trust Discrimmination 0.05 0.10 0.060.18 0.56 0.16 --
8. Avg. Usefulness 0.08 0.17 0.08.17 0.03 0.14 -0.08 --
9. Avg. Interestiness 0.16 0.26 0.1®.21 0.13 0.12 0.00 0.65 --

Table 12
Multicolinearity Statistics

Predictors Model 1: Learner Characteristics ModaV13U Behaviors Model 3: Learner Characteristics
and MSU Behaviors
Tolerance VIF Condition Tolerance  VIF Condition Tolerance VIF Condition
Index Index Index
Knowledge 0.66 1.52 2.81 0.65 1.54 3.49
Attitudes 0.63 1.58 4.50 0.60 1.68 4.69
Source Eval. Behaviors 0.91 1.10 10.23 0.89 1.13 6.66
Total Source 0.60 1.67 5.81 0.60 1.66 6.83
Total Time 0.69 1.45 3.93 0.69 1.45 7.48
Accessing Doc Info 0.82 1.23 6.09 0.79 1.27 21.0
Trust Discrimmination 0.71 1.40 11.39 0.71 1.41 13.87
Avg. Usefulness 0.56 1.77 14.56 0.54 1.86 17.84
Avg. Interestingess 0.57 1.76 17.06 0.52 1.92 821
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Based on validation of assumptions, multiple regjie@ was carried out using
learner characteristics, multiple source use bemgyvand their combination to predict
each of the four outcome variables (i.e., word ¢parguments, SOLO scores, and
number of citations). Models using multiple sounse behaviors to predict each of the
four outcome variables are presented in responResearch Question 2. Models using
learner characteristics to predict the target auepare presented for Research Question
4. Finally, the full model, including learner chateristic and multiple source use
behaviors, to predict open-ended response perfaenarpresented to answer Research

Question 5.

Multiple Source Use Behaviors Predicting Responseu@lity
Research Question 2: To what extent do source elsaviors predict response quality
when students complete a multiple source task?

The second research question asked: To whatteddesource use behaviors (i.e.,
number of sources selected, time on texts, acges$idocument information, and source
evaluation ratings) predict response quality whedents complete a multiple source
task? To answer this research question, multggeasssion was run predicting each of
the open-ended response metrics (i.e., word countper of arguments, SOLO score,
and number of citations) based on indicators oftiplel source use. Six predictors were
used in the model: total number of sources accesisesl on texts, proportion of sources
for which students accessed document informatiseyichination in trustworthiness
ratings, average usefulness ratings, and averégeatingness ratings.

The full regression model predicting word couisvoverall significant;-(6, 187)

= 5.20,p<.001, explaining 14.30% of the variance in wordrt corresponding to a
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medium effect sizeR = 0.14, Adj. B=0.12). Table 13 presents a summary of the
multiple regression model predicting word countccéssing document information and

students’ ratings of average source interestingwess both significant predictors in the

model.
Table 13
Multiple Source Use Behaviors Predicting Word Count
Variable B Std. p* t Sig. Correlations
Error B Zero  Partial Part
Total Source 1.58 7.94 0.02 0.20 0.84 0.18 001 100
Total Time 0.00 0.00 014 171 0.09 0.25 0.12 0.11

Access Doc. Info  52.29 2341 0.17 223 0.03* 0.25 0.16 0.15

Trustworthiness 0.37 0.40 0.07 0.92 0.36 0.13 0.07 0.06
Discrimination

Avg. Usefulness -1.15 0.76 -0.141.53 0.13 0.09 -0.11 -0.10
Avg. Interest 2.11 0.68 0.28 3.09 0.002**0.23 0.22 0.21

DV: Word CountR°=0.14,Adj. R°=0.12
*p<.05, **p<.01, ***p<.001

The model predicting the number of arguments stisdgenerated in their open-
ended responses based on multiple source use behas also significank(6,187) =
8.13,p<.001. The model explained 20.68% of the varianceimber of arguments
produced. Table 14 presents a summary of the mdded total time devoted to source
use, average source usefulness, and average saigrestingness were all significant
predictors in the model. Notably, students’ avereging of source usefulness was a
negative predictor.

The model predicting students’ SOLO scores was sifgnificant,F(6, 187) =
7.56,p<.001,explaining 19.53% of the variance in students’ epeded response SOLO
scores. The total time students devoted to saugsegaccessing of document

information, discrimination in trustworthiness rags, and average interestingness ratings
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were significant predictors. Table 15 presentedramary of the multiple regression

model predicting SOLO scores.

Table 14
Multiple Source Use Behaviors Predicting NumbeA@fuments
Variable B Std. p* t Sig. Correlations
Error B Zero  Partial Part

Total Source -0.11 0.18 -0.05-0.64 0.52 0.17 -0.05 -0.04

Total Time 0.00 0.00 0.33 4.15 0.00*** .35 0.29 0.27

Access Doc. Info  0.49 0.52 0.07 0.94 0.35 0.20 0.07 0.06

Trustworthiness  0.01 0.01 0.11 1.35 0.18 0.14 0.10 0.09

Discrimination

Avg. Usefulness -0.06 0.02 -0.30:3.48 0.00* _0.04 -0.25 -0.23

Avg. Interest 0.06 0.02 0.33 3.76 0.00*** p0.19 0.26 0.24

DV: No. of ArgumentsR°=0.21,Adj. R°=0.18

*p<.05, **p<.01, **p<.001

Table 15

Multiple Source Use Behaviors Predicting SOLO Sgore

Variable B Std. p* t Sig. Correlations
Error B Zero  Partial Part

Total Source -0.01 0.07 -0.01-0.10 0.92 0.24 -0.01 -0.01

Total Time 0.00 0.00 0.20 2.57 0.01* 031 0.18 0.17
*

Access Doc. Info  0.38 0.20 0.14 1.96 0.05 027 014 013

Trustworthiness  0.01 0.00 0.20 259 0.01*

Discrimination 0.25 0.19 0.17

Avg. Usefulness -0.01 0.01 -0.121.34 0.18 0.08 -0.10 -0.09

Avg. Interest 0.02 0.01 0.25 290 0.00™* (.22 0.21 0.19

DV: SOLO scoresR’=0.20,Adj. R°=0.17
*p<.05, **p<.01, ***p<.001

The model predicting the total number of citatishsdents spontaneously

included in their open-ended responses based atipfeigource use behaviors was

overall significantf(6, 187) = 3.93p<.01, explaining 11.2% of variance. Only the
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proportion of sources for which document informatwas accessed was a significant

predictor in the model. A multiple regression suanyrtable is presented in Table 16.

Table 16
Multiple Source Use Behaviors Predicting NumbeGétions
Variable B Std. p* t Sig. Correlations
Error B Zero  Partial Part
Total Source 000 002 -001 -0.11 0091 0.13 -001 -0.01
Total Time 0.00  0.00 002 021 084 0.16 0.02 0.01

Access Doc. Info .19 0.06 0.26 3.43  0.00*** 0.30 0.24 0.24

Trustworthiness .00 0.00 0.11 1.37 0.17 0.14 0.10
Discrimination

Avg. Usefulness  0.00 0.00 -0.01 -0.09 0093 0.10 -0.01
Avg. Interest 0.00 0.00 0.12 1.33 0.19 0.15 0.10

0.09

-0.01
0.09

DV: No. of citations R=0.09,Ad]j. R°*=0.06
*p<.05, **p<.01, ***p<.001

Individual Difference Factors and MSU Behaviors

Research Question 3: What is the nature of thecason between individual difference
factors and students’ manifest source use beha¥iors

Prior to running Pearson’s correlation the bivariabrmality assumption was
evaluated by ascertaining the normality of eaclhawée in the model. The Shapiro-Wilk
test for normality, considered to be a less corses® test than the Kolmogorov-
Smirnov, was used to determine normality. Alltod individual difference factors and
multiple source use behavioral variables, withagkeeption of students’ average
usefulness ratings, indicated non-normality (pe<0.05). Table 17 presents results for
the Shapiro-Wilk test for normality as well as skess and kurtosis metrics that confirm
these results. While there are no firm guidelifoeskewness and kurtosis, often values

greater than 1 or less than -1 are considered tmiheerning (Osborne, 2010). Visual
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representations of variable distributions (i.exfdots, Normality Q-Q plots) likewise

confirmed normality concerns, see Appendix P.

Table 17
Normality Statistics for Predictor Variables
Variable Shapiro-Wilk Skewness Kurtosis
Statistic Sig. StatisticSB Statistic 8B

Prior Knowledge 0.80 0.00 0.780=0.18) -1.01$D=0.35)
Attitudes 0.72 0.00 1.330=0.18) 0.68 $D=0.35)
Source Eval Behaviors 0.98 0.04 1.9D€0.17) 10.30$D=0.35)
Total Sources 0.81 0.00 -0.950:0.17) 0.06 $D=0.35)
Total Time 0.87 0.00 0.155p=0.18) -1.67 $D=0.35)
Access Doc Info 0.81 0.00 -0.25[0=0.18) 0.63$D=0.35)
Trust Discrimination 0.97 0.00 -0.66[0=0.18) 0.64 $D=0.35)
Avg. Usefulness 0.99 0.29 -0.510=0.18) 0.44 $D=0.35)
Avg. Interestingness 0.97 0.00 -0.8DE0.17)  -0.74 $D=0.35)

Due to violations of normality, rather than usigarson’s correlation coefficient,
Spearman’s rank-order correlation, a non-paramtdsicof associating was used
(Bishara & Hittner, 2012; Gauthier, 2001). Speartmaho may be a more powerful test
for bivariate non-normal associations than Peassooirelation for transformed data
(Fowler, 1987; Gauthier, 2001), while data transfations may present challenges for
interpretation (Osborne, 2002; Tabacknick & Fid2i07). Indeed, Spearman’s rho may
be considered to be a data transformation in-antself, as all values are assigned a rank
that definitionally have a uniform shape acrossaldes (Bishara & Hittner, 2012).

Table 18 has a correlation matrix for the relatietween individual difference
factors and multiple source use behaviors. Ststlestf-reported source evaluation
behaviors were found to be associated with totallver of texts useg,(188)=0.16,
p<.05, and with the percentage of sources for whmtument information was accessed,

p(186)=0.14p=0.05. Further, students’ attitudes were founddgositively associated
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with average ratings of source usefulne$$85)=0.20p<0.01. Finally, each of the three
individual difference factors was found to be agsed with students’ average ratings of
source interestingness. Specifically, student&iga of source interestingness were
found to be significantly associated with prior lwedge,p(187)=0.14p<.05, attitudes,
p(185)=0.30p<.001, and reported domain general source evalubgbaviors,
p(186)=0.18p<0.05. All of these associations correspondedhtallsto moderate

effects.

Learner Characteristics Predicting Response Quality
Research Question 4: To what extent do individiféér@nce factors predict response
quality when students complete a multiple sours&2a

The fourth research question asked: To what extemdividual difference
factors (i.e., prior knowledge, stance, and dongaimeral source evaluation behaviors)
predict response quality when students completeltpie source task?

Multiple regression analysis was used. Individliierences factors (i.e., prior
knowledge, stance, and domain general source dgi@iuzehaviors) were used to predict
the four measures of response quality. Separaltgpheuegression models were run for
each outcome variable (i.e., word count, numbeargéiments, SOLO score, and number
of citations).

The regression model predicting word count basel@amer characteristics was
significant,F(3, 183) = 5.17p<.01, with an® of 0.08. Students’ attitudes were a

significant predictor of word count. Table 19 mets a model summary.
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Table 18

Spearman’s Correlation Matrix for Individual Diffence Factors and Source Use Behaviors

1 2 3 4 5 6 7 8 9
1. Knowledge --
2. Attitudes 0.63*** --
3. Source Eval Behaviors 0.26** 0.29** --
4. Total Source -0.03 0.07 0.16%* --
5. Total Time -0.02 -0.00 0.06 0.49** --
6. Access Document Info 0.00 0.03 0.14* 0.25** oM41 -
7. Trust Discrimmination 0.07 0.12 0.08 0.46** 022 0.15* --
8. Avg. Usefulness 0.05 0.20** 0.07 0.01 0.17* 0.16 -0.09 --
9. Avg. Interestiness 0.14* 0.30**  0.18f 0.07 0.21* 0.11 -0.04  0.64** --
Table 19

Learner Characteristics Predicting Word Count

Variable B Std. B t Sig. Correlations
Error B Zero Partial Part
Prior Knowledge 3.34 4.48 0.07 0.75 0.46 0.18 0.06 0.05
Attitudes 21.42 7.78 0.25 2.76 0.01**0.24 0.20 0.20
Source Eval -15.30 8.45 -0.14 -1.81 0.07 -0.05 -0.13 -0.13
Behaviors

DV: Word countR=0.08,Adj. R°*=0.06
*p<.05, **p<.01, ***p<.001
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The model predicting the number of arguments predweas also significari(3,
183)=4.10p<.01, withR?=0.06. Prior knowledge was a significant predictbnumber

of arguments produced. Table 20 presents a meitggression summary table.

Table 20
Learner Characteristics Predicting Arguments
Variable B Std. B t Sig. Correlations
Error Zero Partial Part
B
Prior Knowledge 028 0.10 0.25 285 0.01* 025 10.2 0.20
Attitudes -0.00 0.17 0.00 -0.00 1.00 0.15 0.00 0.00
Source Eval 0.01 0.19 0.00 0.02 0.98 0.06 0.00 0.00
Behaviors

DV: Arguments R°=0.06,Adj. R°=0.05
*p<.05, **p<.01, ***p<.001

Learner characteristics were not significant priedecof students’ SOLO scores,
F(3, 183) = 1.91p=0.13, nor of the number of citations includedtudents’

compositionsF(3, 183) = 0.30p=0.82.

Learner Characteristics and Multiple Source Use Beaviors Predicting Response
Quality

Research Question 5: To what extent do individifédr@nce factors and multiple source
use behaviors predict response quality when stedsomhplete a multiple source task?

The final research question was: to what extenhdiwvidual difference factors
(i.e., prior knowledge, stance, and domain gersatce evaluation behaviors) and
multiple source use behaviors (i.e., number of segiselected, time on source use,
accessing document information, and source ratimgs)ict response quality when
students complete a multiple source task?

In order to answer the third research questiomcastep multiple regression was

run predicting each of the four open-ended resporetecs (i.e., word count, number of



arguments, SOLO score, and number of citationsgydasa learner characteristics (i.e.,
prior knowledge, stance, and domain general sawakiation behaviors), entered in
Step 1, and multiple source use behaviors, (ilanber of sources selected, time on
source use, accessing document information, andsaoatings) entered in Step 2. All
information presented in regression summary tableased on full models, with both
learner characteristics and multiple source useaviels entered as predictors.

The model predicting word count based on learnarastteristics and multiple
source use behaviors was signific&(®, 175) = 4.68p<.001, explaining 19.40% of the
variance in word count. Attitudes, domain gensmlrce evaluation behaviors,
accessing document information, and average irttegeess ratings were all found to be
significant predictors in the model. The varialdlemain general source evaluation
behaviors, was a negative predictor. Table 21gmtssa summary of the multiple
regression model. The model including both leaomaracteristics and multiple source
use behaviorsR=0.19), offered a significant improvement in fitampredicting word
count via learner characteristics aloR&=0.07),AR*=0.12,AF(6,175) =4.46p<0.001.

Likewise, the model for number of arguments produeas significantF(9, 175)
=5.71,p<.001, explaining 22.71% of the variance in nunmifearguments included in
students’ responses. Prior knowledge, time orsiextd average ratings of source
usefulness, and source interestingness were alfisent predictors in the model.
Source usefulness was negatively associated wittbauof arguments produced. The
joint model R%=0.23), offered a significant improvement in fitampredicting arguments
via learner characteristics alori®£0.06),AR’=0.17,AF(6,175) =6.29p<0.001. Table

22 has a model summary of the full multiple regassodel.
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Table 21

Learner Characteristics and Multiple Source Use &gbrs Predicting Word Count

Variable B Std. B t Sig. Correlations
Error B Zero Partial Part

Step 1: Learner Characteristics

Prior Knowledge 3.76 4.19 0.08 0.89 0.37 0.17 0.070.06

Attitudes 16.67 7.48 0.20 2.23 0.03* 0.23 0.17 0.15
Source Eval -21.52 7.95 -0.20 -2.71 0.01* -0.06 -0.20 -0.18
Behaviors

Step 2: Multiple Source Use Behaviors

Total Source 3.55 7.97 0.04 0.45 0.66 0.17 0.03 30.0
Total Time 0.00 0.00 0.12 152 0.13 0.22 0.11 0.10

Access Doc. Info  56.27 24.07 0.18 234 0.02* 0.23 .170 0.16

Trustworthiness 0.27 0.41 0.05 0.67 0.51 0.14 0.05 0.05
Discrimination

Avg. Usefulness -1.15 0.77 -0.14 -1.49 0.14 0.10 .10 -0.10
Avg. Interest 1.85 0.72 0.24 257 0.01* 0.23 0.19 .180

DV: Word countR=0.19,Adj. R°=0.15;*p<.05, **p<.01, ***p<.001

Table 22

Learner Characteristics and Multiple Source Use &8gbrs Predicting Number Of
Arguments

Variable B Std. B t Sig. Correlations
Error B Zero Partial Part

Step 1: Learner Characteristics
Prior Knowledge  0.27 0.09 0.24 290 0.00*0.25 0.21 0.19
Attitudes -0.02 0.17 -0.01 -0.15 0.88 0.14 -0.01  .010
Source Eval -0.14 0.18 -0.06 -0.79 043 0.05 -0.06 -0.05
Behaviors
Step 2: Multiple Source Use Behaviors
Total Source -0.04 0.18 -0.02 -0.21 084 0.16 -0.02 -0.01
Total Time 0.00 0.00 0.28 3.52 0.00**0.31 0.26 0.23
Access Doc. Info  0.51 0.54 0.07 096 034 0.18 0.07 0.06
Trustworthiness  0.01 0.01 0.08 0.99 0.32 0.14 0.08 0.07
Discrimination
Avg. Usefulness -0.05 0.02 -0.29 -3.16 0.00*0.02 -0.23 -0.21
Avg. Interest 0.05 0.02 0.30 3.26 0.00*0.20 0.24 0.22

DV: No. of ArgumentsR‘=0.23,Ad]j. R°*=0.19;*p<.05, **p<.01, ***p<.001
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The full modeling predicting students’ open-end€lLO scores based on learner
characteristics and multiple source use behaviasssignificantF(9, 175) = 5.33,
p<.001, explaining 21.53% of variance. While indival difference factors were not
significant predictors in the model, total time d&ad to source use, discrimination in
trustworthiness ratings, and average ratings efastingness were all significant
predictors. The model including both learner chimastics and multiple source use
behaviors R?=0.22), offered a significant improvement in fitasypredicting word count
via learner characteristics alori€£0.03),AR?*=0.19,AF(6, 175)=6.95p<0.001. The

multiple regression summary is presented in TaBle 2

Table 23
Learner Characteristics and Multiple Source Use &gbrs Predicting SOLO Scores
Variable B Std. B t Sig. Correlations

Error B Zero Partial Part

Step 1: Learner Characteristics

Prior Knowledge  0.03 0.04 0.08 090 0.37 0.13 0.070.06

Attitudes 0.06 0.06 0.09 101 0.32 0.15 0.08 0.07
Source Eval -0.12 0.07 -0.12 -1.70 0.09 -0.01 -0.13 -0.11
Behaviors

Step 2: Multiple Source Use Behaviors

Total Source 0.02 0.07 0.02 0.23 0.82 0.24 0.02 20.0
Total Time 0.00 0.00 021 260 0.01* 031 0.19 0.17

Access Doc. Info  0.37 0.21 0.14 1.79 0.08 0.25 0.13 0.12

Trustworthiness  0.01 0.00 0.18 2.30 0.02* 0.25 0.17 0.15

Discrimination

Avg. Usefulness -0.01 0.01 -0.12 -1.32 0.19 0.09 .160 -0.09
Avg. Interest 0.02 0.01 024 253 0.01* 0.22 0.19 .170

DV: SOLO scoresR’=0.22,Adj. R°=0.18
*p<.05, **p<.01, ***p<.001

A model predicting the total number of citationsstudents’ responses based on

learner characteristics and multiple source useaviels was significan&(9, 175) =

2.43,p<0.05, with arR?=0.11. The only significant predictor in the models the
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proportion of document information accessed. A ehedmmary is presented in Table

24.
Table 24
Learner Characteristics and Multiple Source Use &8gabrs Predicting Number of
Citations
Variable B Std. B t Sig. Correlations

Error B Zero Partial Part

Step 1: Learner Characteristics

Prior Knowledge  0.01 0.01 0.06 0.68 0.50 0.06 0.050.05

Attitudes 0.00 0.02 -0.01 -0.15 0.88 0.03 -0.01 020.
Source Eval -0.02 0.02 -0.09 -117 024 -0.02 -0.09 -0.08
Behaviors

Step 2: Multiple Source Use Behaviors

Total Source 0.00 0.02 0.01 0.05 0.96 0.14 0.00 00.0
Total Time 0.00 0.00 0.04 044 0.66 0.17 0.03 0.03

Access Doc. Info 0.18 0.06 0.24 2.98 0.00** 0.28 0.22 0.21

Trustworthiness  0.00 0.00 0.11 1.34 0.18 0.16 0.10 0.10
Discrimination

Avg. Usefulness 0.00 0.00 -0.02 -0.22 0.82 0.09 020. -0.02
Avg. Interest 0.00 0.00 0.12 1.26 0.21 0.13 0.09 090.

DV: Citations,R°=0.11,Adj. R°=0.07
*p<.05, **p<.01, ***p<.001
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CHAPTER 5: DISCUSSION

Multiple source use or the selection, processing,evaluation of multiple
information sources to meet task goals (Gil et2811,0b) has been identified as a crucial
competency for today’s students (Goldman & Scardian2013a) and correspondingly,
has become an increasingly prominent part of unddrgate curricula (Metzger et al.,
2003). At the same time, undergraduate students b@en found to have limited skills
with regard to multiple source use (Grimes & Bogni?001) perhaps because of how
few students report receiving formal training ifin@ source use and evaluation (Burton
& Chadwick, 2000).

Theoretical models of multiple source use may mtewnsights into
understanding the challenges that learners mayiexjge with text engagement. Such
models have conceptualized the multiple sourceouseess as unfolding through a series
of iterative steps involving source selection, seysrocessing, and source evaluation
(Rouet & Britt, 2011). While each of these steps heen previously examined
independently in the empirical literature (e.gyrees selection: Kammerer et al., 2009;
source evaluation: Braten et al., 2009), limitedkuas considered a joint model
involving all three of these processes impactingmended response quality. Further,
while learner characteristics (i.e., individual ngiye resources that students bring with
them to a MSU task, Rouet & Britt, 2011) have b#erorized as important to students’
subsequent text engagement, these have been exaomiyeo a limited extent.

The purpose of the present study was to address tiaps in the literature. First,
this study sought to employ multiple source useabinal indicators in a comprehensive

model predicting open-ended response quality. 1®kdbis study examined the effects



of individual difference factors on open-ended cese quality, both by themselves and
in conjunction with multiple source use behavioFsirther, this study examined
associations between individual difference factord multiple source use behaviors.
Individual difference factors and multiple sours®uehaviors were examined in the
context of students completing an open-ended tiagktaa contemporary political issue
using both traditional (e.g., newspapers) and mokel sources (e.g., blog, Twitter,
Wikipedia).

This chapter begins with a discussion and integpicat of findings associated
with each of five research questions empiricallyestigated. Next synthesis of research
findings and general conclusions will be presenpedticularly as they inform
understandings of multiple source use as put farthe MD-TRACE model (Rouet,
2006) and the conceptual model guiding this stpdgsented in Chapter 1. Finally,

study limitations and future directions are disewdkss

Conclusions and Implications
Research Question 1

The first research question was concerned withridesg students’ multiple
source use process and product. Overall, studestsed fairly engaged or effortful in
their source use, accessing the majority of soumresubstantial periods of time. As
expected, students rated sources high in relighjgitg., analysis essay, public opinion
survey) as most trustworthy. Conversely, twitted she blog post were rated as
significantly less reliable, despite providing dretground information and first-hand
witness accounts about the Arab Spring in Egypthistory tasks, students have
generally found primary sources to be more relifiide secondary accounts (Stahl et al.,

1996). However, ratings may have been impactedky; digital source types having a
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reputation of being low in reliability (Lim, 2009)¥urther, the twitter account and the
blog were clearly biased: the twitter account weesdfficial English language account of
the Muslim Brotherhood, while the blog strongly da&d el-Sisi. At the same time, the
analysis essay, rated high in trustworthiness,c@agparably biased against General el-
Sisi, perhaps due to the author who is regardech asuthoritative source. This
demonstrates the complexity of trustworthinessgagtias contingent on students’
judgments of source type, bias, authors’ perspectind expertise. Results seem to
suggest that students evaluate texts primarilydbaseconsiderations of source type,
consistent with prior research suggesting thatesttgdrely on source type-based schema
in forming trustworthiness evaluations (Bratenlgt2011). The newspaper article,
intended to be a source moderate in reliabilitys veded most trustworthy. This was
unexpected as newspapers may present ambiguoualougsreliability to readers
(Armstrong & Collins, 2009). Also, in prior workewspapers have been rated lower in
trustworthiness than more authoritative texts entby experts (Streamsg et al., 2011).
However, the topic of the task may have led stuglentonsider the newspaper to be a
discipline-specific and therefore particularly twsrthy source. This may indicate that
in addition to using source-type based heuristigadging sources (Brem et al., 2001)
students may also use discipline-specific heugsticevaluating texts. Stremsg et al.
(2011) suggest that newspapers may be considergtvorthy because they are easily
comprehensible, enabling students to evaluatertblility of their content.
Trustworthiness ratings seemed to be associatédsivitlents’ source selections.
The newspaper, rated as the most trustworthy spwaalso the text selected most

often. Conversely, the blog post was visited left&n and considered to be a source low
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in trustworthiness. This correspondence providégl support for the hypothesis that
students generate heuristic, source type-basdsvbtibiness judgments prior to text
selection and that these then serve as the filteugh which texts are processed (Brem
et al., 2001). Students’ heuristic-based souredu@tions are concerning given the
limited frequency with which students accessed dwnt information. Indeed, students
considered author and publication information &wsl than half of sources accessed.
Moreover, students were less likely to access decuimformation for digital source
types (i.e., Wikipedia, twitter), which may havetpgaularly ambiguous authorship (Britt
& Gabrys, 2002) and therefore require more thoraeagluation (Coiro, 2003b).
Students rated these sources as lowest in trustivesss, which they appeared to be.

As in prior research (Rouet et al., 1997) studesigluations of source
trustworthiness largely corresponded to their gatiof source usefulness as well as to the
amount of time they devoted to source use. There o deviations from this pattern.
Students found Wikipedia to be a useful sourcending considerable time on it, despite
rating it as one of the less trustworthy textsm (R009) found similar results, explaining
that students’ familiarity with and positive feamtoward Wikipedia were responsible
for its use, despite students not considering litet@ particularly trustworthy source.
Conversely, despite rating the public opinion pallquite trustworthy, students did not
consider it to be particularly useful and did nevdte much time to its use. This may be
because the public opinion poll contained quamganformation, which has been found
to be difficult for students to process (Shah, MageHegarty, 1999). More generally,
this may suggest, first, that, indeed, usefulnidssrelevance, is defined not only in

relation to task but also by appropriateness tmka’ skill level (McCrudden & Schraw,
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2007). Second, usefulness may be the decidingrfacthe amount of time learners
devote to source use. Curiously, interest wagawotd to differ by source type. This
may suggest that interest was functioning at a rgereral level of topic or task.

In examining the association between source a@ebsesponse quality, across
source types, accessing texts was associated keiditeg response elaboration (i.e.,
number of arguments produced). This is perhapausecwith each additional source
accessed, students gained more information to piocate into their responses.
Accessing the newspaper article and the publiciopisurvey, in particular, served not
only to increase the number of arguments producgedlbo students’ SOLO scores or
response integrativeness and evaluativeness. égpaper article was a relatively
balanced source of information, providing critiqeé®oth Morsi and el-Sisi. This may
have encouraged greater response integration arelttiuation of both sides of the
issue. Meanwhile the public opinion poll providsgEmingly objective data that may
have helped students in generating more evaluags@onses when comparing Morsi and
el-Sisi.

Overall, students seemed to be generating quakyanses. Measures of word
count and the number of arguments produced sufggsitudents’ reasoning was
elaborated and that learners were providing a nuijestifications in support of their
positions. Further, the majority of SOLO scordkifgo the three-to-four range,
indicating that students were integrating informatirom multiple sources and
evaluating conflicting information across textsowéver, spontaneous sourcing was

limited, with almost half of students not referergthe origin of information included in
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their responses at all. This outcome reinforcexems about students’ use of document
information (Britt & Aglinskas, 2002; Perfetti eft,al999).

In examining the frequency with which various s@utgpes were cited, digital
source types, rated as lower in trustworthinegg,(blog, Wikipedia, twitter), were cited
less often, while students cited sources considereéeé more trustworthy (e.qg.,
newspaper, analysis essay) to a greater extefier@ices in citation rates across
sources were not uniformly proportionate to the bhanof students using texts or
accessing document information. This may inditiaé¢ while students do use sources
they rate as low in trustworthiness in the rese@rocess and in composing their
responses, they resist formally citing such textead and Eisenberg (2010), in a survey
of undergraduates’ Wikipedia use, similarly fouhdttalthough undergraduates
commonly use Wikipedia, they rarely cite it in thecademic work due to professors’
cautions against using Wikipedia as a source.

Research Question 2

The second research question examined the extartioh multiple source use
behaviors were predictive of task performance. tidid regression analyses determined
that a number of source use behavioral metrics we@ictive of response quality
measures. All four regression models based onpreitource use behaviors were
significant, explaining between 9.19% of varianté¢he number of spontaneous citations
included to 20.68% of variance in the number otiargnts generated. Accessing
document information and average text interestingmatings were predictive of word
count. Total time on texts, and students’ averatjags of source usefulness and source

interestingness, were associated with the numbargeiments produced. Finally SOLO
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scores, considered to be the open-ended resporisesmeost reflective of high-level
engagement in multiple source use (i.e., with goassigned for information integration
and the evaluation of conflicting positions) weoerid to correspond to a variety
multiple source use behavioral indicators. Speally, total time on texts, accessing
document information, discrimination in trustwortess ratings, and average
interestingness ratings all predicted SOLO scohegarticular, the two metrics
associated with an epistemic orientation towardause (i.e., accessing document
information and trustworthiness discrimination) vassociated with learners’ SOLO
scores. Accessing document information was the sighificant predictor of number of
citations produced. Table 25 presents a summasigofficant predictors in each model.

Students’ average rating of source interestingnesspredictive of all open-
ended response quality metrics, with the excepifarumber of citations included. This
variable was a significant predictor of elaboratigsponse metrics, word count, and
number of arguments produced, as well as of SOldBesc This outcome underlines the
importance of interest not only in source engagerenalso in task outcome (Braten &
Stremsg, 2006).

Evaluations of source trustworthiness and usefglsesmed to impact students’
responses in somewhat different ways. Accessicgrdent information and
discrimination in trustworthiness ratings were basisociated with SOLO scores,
corresponding to the extent to which students’temiproducts reflected multiple text
integration and information evaluation. Usefulnegggs were associated with the
number of arguments produced or the elaborativenfestsidents’ responses. This

suggests that while task-directed source evaluaiion, usefulness) may be involved in
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generating responses, more epistemic, or textiduezvaluations (i.e., trustworthiness)
are needed to truly engage in the higher level itiwgrprocesses associated with
multiple source use (Britt et al., 1999; Rouet, @00In particular, as suggested by the
Documents Model of Multiple Source Use, accessimguchent information was
associated with greater integration and evaluaifaonflicting information (Perfetti et
al., 1999), as reflected in students’ SOLO scores.

In particular, attending to author and publicatieformation during source use
(i.e., accessing document information) is belieteedupport students’ linking of
information across sources in their responses veviéduating competing claims put
forward across texts (Britt et al., 1999). Likesyibetter distinguishing between sources
high and low in reliability (i.e., discriminatiom itrustworthiness ratings) resulted in
higher SOLO scores, potentially by promoting ther@ooration of conflicting
information. Trustworthiness discrimination scomedicated that, at the least, students
were sensitive to differences between texts; tlag have resulted in their comparison of
sources offering competing evidence. In other woteixts may be useful when they help
students aggregate enough information to formwalagefficiently elaborated open-ended
response. However, to integrate and evaluaterrdton, students must consider
document information and further evaluate trustiMogss across texts.

While not a significant predictor of SOLO scords aiverage rating of source
usefulness, was a negative predictor of the nurobarguments generated. This finding
seemed counterintuitive. It was expected thatesits would determine usefulness
ratings based on their perceptions of sources giayiinformation closely connected to

task demands (Rouet & Britt, 2011). Students gasiources as more useful may have
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based such judgments on being able to locate &elant arguments in texts with ease,
potentially including a greater number of argumentdheir responses as a result. In fact,
the opposite effect was found. One possible exgbian for the negative association
between usefulness ratings and number of argungenesrated comes from McNamara
et al.’'s (1996) work. Specifically, McNamara et(@996) found that for high-

knowledge students, texts requiring inferencingeper processing were better
comprehended than easier texts. Likewise, in thsgmt study, if students found sources
to be less useful (i.e., providing less task-raiwaformation) they may have been
driven to think more deeply about the informatiortexts or to draw on prior knowledge
to a greater extent. Despite finding sourcesuss$ul in explicitly providing task-
relevant arguments, these students may have, redesshgenerated a greater number of
arguments in their responses. While McNamara. €18986) found only high knowledge
students to benefit from less comprehensible téeds, useful sources were more widely
beneficial in our sample. It may be the case shadents in our sample were sufficiently
experienced with multiple source tasks to capiatim implicit arguments presented in
texts, even when they considered sources to iméd usefulness (i.e., providing few
explicit task-relevant arguments).

Time on texts was a significant predictor of bdth humber of arguments
produced and students’ SOLO scores. Howeverntkisic may be interpreted in a
number of ways. Time on texts may parallel inteassa measure of engagement or may
simply reflect the volume of information studentsrerable to gather from sources

accessed. Alternately, time on texts has beere@ameasure of effort expenditure
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(Braten et al., 2014) and may correspond to thaitizg effort students applied during
source use and depth of processing.

Despite a hypothesized association, the numbevwtss selected was not a
significant predictor of any of the four outcomeaseres in this study. There are at least
three possible explanations for this missing asdimei. First, it may be the case that
number of sources accessed is not an effective stinerscore of students’ source
selection. More individualized metrics of whetloemot students accessed each specific
text may need to be used. Alternately, since thpmty of students in this study
accessed the majority of sources (i.e., more tham 4&verage), this predictor may have
had insufficient variability. Given findings thatuch of situation model construction
happens once students access two sources, withlimdezl model developmental
occurring after accessing of a third source (Stalal., 1996), it may be that the specific
number of texts students accessed after the therd,four, five, or six, was not as
important. Finally, as all of the sources avatsata students in the library were selected
to be relevant (i.e., to provide information thaultl be used in formulating a response),
it may be that source selection was not a driveespponse quality in this study. Indeed,
it has been hypothesized that source selectioremsattost in ascertaining relevance

(Anmarkrud et al., 2013; Rouet & Britt, 2011).
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Table 25

Summary of Predictors

Predictors Word Count Arguments SOLO Citations
Learner Characteristics
Prior Model 2
Knowledge Model 3
Attitudes Model 2
Model 3
Source Model 3
Evaluation
Behaviors
Multiple Source Use Behaviors
Total Sources
Total Time Model 1 Model 1
Model 3 Model 3
Access Model 1 Model 1 Model 1
Document Model 3
Information
Trustworthiness Model 1
Discrimination Model 3
Avg. Model 1
Usefulness Model 3
Avg. Interest Model 1 Model 1 Model 1
Model 3 Model 3 Model 3

" Note Model 1: Multiple source use behaviors predictiagponse quality; Model 2: Learner characteristics
predicting multiple source use behaviors; Moddl&arner characteristics and multiple source use

behaviors predicting response quality

Research Question 3

The third research question examined the assosghbietween individual

difference characteristics and students’ multiplerse use behaviors. In general,

relations were modest. As expected, students’ dogeneral source evaluation

behaviors had a small association with the totatloer of sources students accessed as
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well as with the percentage of sources for whictutieent information was accessed.
This was expected as these two behavioral indisab@pped on to scale items.
Specifically, students’ reports of the frequencyhwvhich they corroborated sources may
have manifested in their accessing more textsndtasking students about the frequency
with which they verified author credentials may éawanifest in the percentage of
sources for which students accessed document iatmm However, reported source
evaluation behaviors were not associated with msoation in trustworthiness ratings,
suggesting the limitations in correspondence batweported and demonstrated source
evaluations (Hargittai et al., 2010).

Prior knowledge and attitudes were not associatddmany of the source use
behavioral indicators (e.g., total number of sosr@ecessed, total time on texts).
However, all three individual difference factorsrevéound to be associated with average
interestingness. As the students in our sample generally limited in prior knowledge
and did not hold particularly strong attitudes todvthe Arab Spring, it is reasonable to
suppose that the examined individual differencéof@owere not sufficiently pronounced
such as to manifest in multiple source use behsviRather, it seems that prior
knowledge and stance only served to promote getasialengagement, as expressed in
ratings of source interestingness.

The relation between attitudes and source usefsiimay reflect the ease which
students were able to find information relevangitber position (i.e., in favor of Morsi or
el-Sisi). The sources included in the library offt a variety of perspectives on the target

prompt, such that students holding stronger attgugith regard to the Arab Spring in

181



Egypt would have been able to easily access attitodsistent information. This type of
motivated source use has been documented in psearch (Nickerson, 1998).
Research Question 4

The fourth research question examined the extewhtoh individual difference
factors were associated with performance on the-epeled multiple source use task.
However, only limited relations were identifiedtaBce was associated with word count,
whereas prior knowledge was associated with thebeurof arguments students
produced. Models predicting SOLO scores and tmebau of citations included in
students’ responses were not significant. Botthefoutcome measures that individual
difference factors predicted were elaborative rstfi.e., word count and number of
arguments produced). This may suggest that pnowkedge and stance support
information aggregation but not necessarily higeeel processing, as would have been
reflected in students’ SOLO scores. More preciseiyay be the case that the students
in our sample did not have a sufficient level oblhedge or attitudinal strength to
support deeper level processing, such as informatiegration. In fact, Britt et al.
(1999) have suggested that document model constnicir the integration and
reconciliation of information across multiple texssnot the predominant comprehension
approach favored by students. Typically, learaeesmore likely to simply engage in
information gathering. Nonetheless, many studeetgonses did reflect information
integration and an evaluative approach but this haaye stemmed from source use
behaviors rather than from internal cognitive reses.

Alternately, there may be a measurement limitatiBnor knowledge and

attitudes have been said to function as schemiétersffor students’ interactions with
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texts. The measures used to assess prior knowéetthattitudes in this study may not
have been sufficiently complex to capture studesthematic understanding or
organizational structure for information. For erste, the identification of terms prior
knowledge assessment can be said to best assesydeéamiliarity with the topic rather
than a comprehensive knowledge framewpsl, se

Research Question 5

Research question five investigated a full modhluding individual difference
factors and multiple source use behaviors, as girediof the open-ended response
metrics. This paralleled models examined for redequestions two and four. In this
case, individual difference factors can be considéo be control variables. Controlling
for individual difference factors (i.e., prior kntadge, stance, and domain general source
evaluation behaviors), multiple source use behawiare nonetheless predictive of
open-ended response performance. Additionallynéxag partial correlations for
predictors in each of the full models allowed foe identification of factors driving
variance explained in each outcome metric.

In predicting word count, in the full model, stuti€mreported domain general
source evaluation behaviors had a negative relatidtnword count. Further, examining
partial correlations, determined that studentsoreggl domain general source evaluation
behaviors were the strongest predictor in the modiblis relation is difficult to interpret,
in part because it was not a significant predietben only learner characteristics were
included in the model. One possibility is that bieariate relation between students’
domain general source evaluation behaviors anchgeanrtings of source usefulness, a

negative but not significant predictor of word cgumas affecting the role of source
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evaluations behaviors as a predictor in the madl&drnately, it may be the case that
students who are more disposed toward expendingtoggeffort on source evaluation
may not have had sufficient cognitive bandwidth ¢efer to generate elaborative
responses. However, source evaluation behaviamws nat negatively associated with the
other outcome variables, lessening the plausillitthis explanation. Another
explanation may be that students who were moreezard with source evaluation were
also less verbose. Certainly such a conclusisapported by the semi-partial correlation
between source evaluation behaviors and word coemipving the effects of other
factors from both.

In the model predicting of number of arguments gateel, total time on texts and
average ratings of source interestingness wersttbegest predictors in the model.
Among the individual difference factors, only priarowledge was a significant
predictor. All three of these variables may haa@litated the volume of information
students were able to gather, resulting in a greatmber of arguments produced. For
instance, students having more time to spend orces@and being more immersed in
texts, as reflected by average ratings of sourteeastingness, may have simply been
more able and motivated to accumulate informatoevaerd formulating a response.

SOLO scores were predicted only by multiple sourse behaviors, specifically,
time on texts, trustworthiness discrimination, ahetents’ average ratings of source
interestingness. As with the number of argumerddyced, time on texts and
interestingness were the two strongest predictotise model. This likely reflects scores
zero to two on the SOLO taxonomy being contingenth@ number of reasons or

arguments students produce in favor of their pmsitiThen, students’ discrimination in
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trustworthiness ratings and proportion of sourcesvhich document information was
accessed were the strongest predictors in the m&oeept for time on texts, these two
sourcing-related metrics had the highest zero-ardeelations with SOLO scores. The
importance of these variables’ association with 8GQlcores may reflect the SOLO
taxonomy assigning higher scores for integratigpoases and those including
information evaluation.

As with other models, students’ average ratingafrce interestingness was a
significant predictor of SOLO scores, while priordwledge and attitudes were not
significant in the model. A prior study examinimglividual difference factors as part of
a model of multiple source use found somewhat differesults. Specifically, Braten et
al. (2014) examined both the direct and indirefgct$ of prior knowledge and situational
interest on multiple source use. They found pkiywledge to have a direct effect on
multiple text comprehension but not on behavioealables (i.e., time on texts and
situational interest). Situational interest hatiy@n indirect effect on multiple text
comprehension via students’ reported deep stratsgy More work is needed to
disentangle the direct and indirect effects ofvidiial difference factors on multiple text
engagement and comprehension.

Only accessing document information was associatédthe number of citations
students included in their open-ended responsbks rélation seems straightforward in
that students concerned with evaluating documdatrration when engaged in source
use then also referenced this information whenngit Pragmatically, accessing
document information (e.g., author) provided stuslevith the information they needed

to generate citations. Of course, it is possibé students were only accessing document
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information for citation purposes, to meet writiognventions, rather than to evaluate
sources.

In addition to examining each research questioividdally, conclusions may be
drawn across analyses, particularly with regarthéoextent to which findings from this

study align with the MD-TRACE model, the guidinginework for this study.

MD-TRACE Model

The MD-TRACE model is a behaviorally focused conuaeafization of multiple
source use that also acknowledges the role oféeaimaracteristics in impacting source
engagement. Based on the models examined inttldg, shere seems to be initial
support for a behavioral focus on multiple sourse.uln fact, in models jointly
considering learner characteristics and behavfacabrs as predictive of performance, it
was source use behaviors that dominated. The tarpoe of source use behaviors was
particularly evident in models predicting SOLO sothat evaluated students’ responses
based on their integrativeness and evaluativeness.

The MD-TRACE model focuses on three specific sieps (i.e., source selection,
processing, and evaluation in the service of irgteégn) that define students’ interactions
with texts (Rouet & Britt, 2011). In current ansédyg, there was support for the effects of
source processing and evaluation on task perforejavith the role of source selection
being more tenuous. It may be the case that s@eteetion is less important when all
texts available to students are task-relevant aectfore that source selection functions
as a screening for relevance (Rouet & Britt, 201IMijne on texts proved to be both an
efficient metric of processing and a strong pregictf a variety of outcome measures.

Students’ source evaluation was of particular ggem this study and all three of the
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evaluation dimensions students were asked to cein§id., trustworthiness, usefulness,
and interestingness) proved to be differently gyrtiiEcantly associated with response
quality. However, there is remaining concern rdgay the extent to which students
readily engage in source evaluation, given thetéichpercentage of sources for which
students accessed document information.

Across models, students’ average ratings of santeeestingness was the most
consistent predictor, significantly contributinguariance explained in word count,
number of arguments produced, and SOLO scoreshefdame time, interest ratings did
not differ across source type, suggesting thatestaatings may have functioned as
more general measures of task or topic engagenidms.is consistent with prior
research (Braten & Strgmsg, 2006; Wigfield & Gugh#000), which has highlighted the
importance of interest and engagement to performancomplex tasks. Findings from
the present study certainly point to the possibdeithof including interest as a component
in the MD-TRACE model. More work is needed to det@e whether interest is best
examined as a cognitive resource promoting stutdpatformance or as a situational
factor, arising from task affordances. In MD-TRA@#Ems, more research is needed to
ascertain whether interest constitutes a transaopermanent cognitive resource (Rouet
& Britt, 2011).

Wade, Buxton, and Kelly (1999) have used the teeader-text interesto
signify learners’ motivation for text engagemeiftiey identify this kind of interest as
arising from learnerghdividual interestandcognitive interest Individual interest may
be considered to be learners’ long-term, persaligposition toward a topic (Hidi,

Renninger, & Krapp, 2004; Schiefele, 1991). Cageitinterest has been defined as the
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amount of learning a passage induces, with learcomgidered to be a motivating
experience in-and-of itself (Kintsch, 1980). B&dhms of interest may need to be further
incorporated into models of multiple source use.

Most surprising in our analyses was the limitelé af individual difference
factors in task performance. These findings magxXpained in a number of ways
through the lens of the MD-TRACE model. Firstnihdy be the case that the MD-
TRACE model is best considered to be a representafinovice source use. When prior
knowledge and attitudes are limited, task perforteanay indeed be more behaviorally
driven. It may only be with greater expertise tindividual difference factors shape the
nature of text engagement. For instance, priokvais found disciplinary experts to be
distinct in their source evaluation (Wineburg, 1p8td Rouet et al. (1997) have found
source use to differ between graduate studentgtexpe target domain and graduate
students who were experts but in a different disep

It may also be the case that, while individualed#nce factors do affect the
multiple source use process, the quality of lea’'neritten responses is behaviorally
determined. Certainly the MD-TRACE model suggés#s students’ written products
are developed primarily in reference to task dermarather than based on background
factors. This explanation is partially supportgdsbudents’ post-hoc ratings of task
engagement being associated with both individuémdince factors and learners’ text
evaluations, but not with response quality metrics.

Additionally, it may be that learner charactedstneed to be assessed in more
task-specific ways. Just as in the present stoidyast was assessed as specific to texts,

rather than as general topic interest, it may beghor knowledge and attitudes likewise
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need to be assessed in more text-focused waysdirealy embedded in students’ text
processing. In this study, students were placedmultiple text context and instructed to
use sources in formulating their responses (eveugtn not all of them elected to do so).
Perhaps either these instructors or the volumafofmation in sources, as compared to
their more limited knowledge and attitudinal valencaused behavioral factors to have a

more pronounced effect.

Conceptual Model

The conceptual model, introduced in Chapter hagtiding framework for this
study, posits that individual difference factore (i prior knowledge, stance on the target
issue, and domain general source evaluation betsyaod multiple source use behaviors
(i.e., source selection, source processing, ancteayaluation) jointly predict multiple
text task performance. There seems to be atpeasal support for the proposed
conceptual model.

Considering the role of learner characteristicgsk performance determined that
learners’ prior knowledge, stance, and domain gérseurce evaluation behaviors were
all significant predictors. In particular, stanoe students’ strength of commitment to a
position with regard to the target issue was rdladethe number of words produced.
Students holding stronger feelings for or a greadenmitment toward a specific position
may have produced more elaborated or expressipemsss; however, these may not
necessarily have been of higher quality. Streonfjgtance was neither associated with
the number of arguments produced nor with respomiegrativeness or evaluativeness,
as reflected in SOLO scores. Such a responsdgméy have resulted from students

with strong stances on the target issue engagingsa-building, or development of one
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sided argumentation accompanied by a dismissalropeting evidence (Alexander et
al., 1998; Nickerson, 1998). For instance, ondesttis response was:

My family is Egyptian and this is an issue thasldtose to home. | believe
that General El Sisi should remain in power ti#t tountry is back in
order...In the newspaper article, it stated that Garid Sisi helped
capture 11 Muslim Brotherhood members becausevileey trying to
‘incited violence against policeAlthough the US response was of terror
that the Egyptian people are running out of theiit dghts, | believe we
take just as much precaution as they do. Recemtiyr] on twitter tweeted
that she was part of a terrorist group and wilsdmething big in June,
America Airlines forwarded her name to the FBI ahé was going to be
investigated because she posed a threat to oonaitecurity. This is a
similar situation. The Muslim Brotherhood is a @ot extremist terrorist
group who is willing to do anything to get theiripibacross. The possible
hint t