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Selecting and incorporating multiple text and nextisources is an academic task that
has been identified as both commonplace and cluatigrior undergraduate students.
Although the terndigital nativesis frequently used to describe students of this
generation, the degree to which undergraduate stsigpeefer or effectively use digital as
compared to print sources has been relatively ueaddd. Additionally, although
individual differences such as knowledge have béentified as important for multiple
source use and comprehension, the role of motivalticariables has been under-
examined and has focused on source use withirgéesmmedium (i.e., digital or print).
This study investigated the role of two motivatibnariables, interest and curiosity. It
examined the degree to which the confluence okthastivational variables in
conjunction with knowledge predicted source setegtsource use, and task performance
when students were provided with multiple print angital sources. Undergraduate
students wore a head-mounted videocamera as threloged a PowerPoint presentation

on Alzheimer’s disease based on 16 available ressyB print and 8 digital). Follow-up



interviews were conducted to determine the degreehich interest and curiosity
influenced students’ selection and use of sourtésasures of topic knowledge, topic
interest, and epistemic trait curiosity were asseésspriori. A coding scheme for
capturing use of print and digital sources was higesl for the purpose of this study.
Differences across source medium and source tyge {extbook, image) were evident.
Although students exhibited preferences for setgcteveral types of sources in a digital
format, they spent twice as long using print sosyragcorporated more print sources into
their presentations, and developed more inferebassd on print sources. Students with
more knowledge, interest, and curiosity spent niane using print sources but less time
using digital sources. Further, students’ presemta revealed a tendency to replicate
material from sources rather than to draw inferenogake conclusions, or integrate
material across sources. Findings suggest theteydor undergraduate students to
focus their processes on the management of infesmedther source integration

particularly when using digital compared to priatisces.
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CHAPTER 1
INTRODUCTION
Statement of Problem

Positive motivations toward schools and schoolea®@ment have been shown to
be critical in supporting students’ momentum whearhing and completing academic
assignments (C6été & Levin, 2000; Guthrie et alQ2®immerman, Bandura, &
Martinez-Pons, 1992). Yet, there is evidence shadents often enter learning
environments academically unmotivated (Hidi & H&iawicz, 2000; Ryan & Deci,
2009). Further, it has been found that studentgivations toward academics generally
decline over the course of their educational caf@rderman & Maehr, 1994; Pan &
Gauvain, 2012; Wigdfield, Eccles, Schiefele, Roe&dbavis-Kean, 2006). In particular,
it Is important to consider the trajectories oknetst and curiosity, two motivations that
may have particular relevance for students engagiagademic tasks in today’s
information-rich environments (Bowler, 2010; Dick&p11). Interest and curiosity
experience both increases and decreases througgiadling and the lifespan
(Alexander, 2003; Gold & Henderson, 1990). Ats$haene time, both have been tied to
educational outcomes from preschool through collegg, Alexander, Jetton, &
Kulikowich, 1995; Fortner-Wood & Henderson, 199&h\ett et al., 2006).

Scientific discussions of interest and curiositijch extend over more than a
century (Dewey, 1910; James, 1890/1950), havewedencreasing attention within the
past few decades (e.g., Ainley, Hidi, & Berndof02; Bowler, 2010; Hidi & Renninger,
2006; Litman & Spielberger, 2003; Reio, Petroskaswéll, & Thongsukmag, 2006).

Throughout this document | refer concurrently tierast and curiosity with an



acknowledgment that their distinctiveness remapendo debate (Grossnickle, 2014).
In fact, some researchers have speculated tha¢st@nd curiosity may be inseparable
(Kashdan, 2004, Silvia, 2006). However, othersehdascribed interest as leading to
curiosity (Boscolo, Ariasi, Del Favero, & BallariaQ11), curiosity as leading to interest
(Dewey, 1910; Silvia, 2008), or have depicted tresmeciprocally related (Arnone,
Small, Chauncey, & McKenna, 2011; Engel & Rand2iQ9; Hidi, 2006; Renninger,
2000; Schmitt & Lahroodi, 2008). The overlap demelation between interest and
curiosity has not been reconciled, in part becéesestudies have included measures of
both constructs (for exceptions see: Boscolo eP@ll1; Connelly, 2011; Silvia 2005,
2008; Silvia, Henson, & Templin, 2009).

Additionally, empirical attention to these two matiional constructs within the
psychological literature has been uneven. Speadiyicwhile interest and curiosity have
both been implicated as factors related to stuldamhing (Alexander et al., 1995;
Neblett, Philip, Cogburn, & Sellers, 2006; WavoQ2}) interest has received
significantly more attention in the educationaddéture (e.g., Frenzel, Goetz, Pekrun, &
Watts, 2010; Hidi, 1990; Schiefele, 1996). Intéfress been defined as the “processes by
which the underlying needs or desires of learnexr®raergized” (Alexander, Murphy,
Woods, Duhon, & Parker, 1997, p. 128). Researshshggested that interest is a
positive motivator for learning in a wide rangecohtexts and domains (Kdéller, Baumert,
& Schnabel, 2001; Murphy & Alexander, 2002; Rotg&nSchmidt, 2011). There is also
evidence that interest is related to text recall @amprehension (Alexander et al., 1995;
Schiefele, 1999; Wade, Buxton, & Kelly, 1999), testformance and grades (Dennisen,

Zarrett, & Eccles, 2007; Marsh, Trautwein, LudtKéJler, & Baumert, 2005), and



strategic processing (Ainley & Ainley, 2011; Alexsr & Murphy, 1998; Braten &
Stremsg, 2006; Wade, Schraw, Buxton, & Hayes, 1988grest has been studied as an
individual characteristic that can develop overetiim relation to specific content and
domains (i.e., individual interest) or topics (i#@pic interest). Additionally,
examinations have investigated interest as a ganhstate that arises due to contextual
and task factors (i.e., situational interest).

Although less prevalent within the literature,iosity has also been regarded as a
potential motivator for learning (Arnone, Grabows&Rynd, 1994; Berlyne, 1954;
Dewey, 1910; Spielberger & Starr, 1994). Yet, spotential has not been extensively
empirically substantiated, although some invesgathave recently taken place
(Neblett et al., 2006; Smalls, White, Chavous, 8le3s, 2007; Wavo, 2004).
Theoretically, curiosity has been described as avatoonal drive (Berlyne, 1954;
Schmitt & Lahroodi, 2008) and a condition of optiraeousal (Berlyne, 1960;
Spielberger & Starr, 1994). Additionally, it hasdm depicted as a motivation to reduce
knowledge gaps (Bowler, 2010; Loewenstein, 1994)rantivator of exploration
(Kashdan, 2004; Koo & Choi, 2010; Litman & Spielper, 2003). Curiosity has been
examined both as an enduring disposition (i.eit, ¢taiosity) and as a momentary
experience (i.e., state curiosity). While the #jpescof these theoretical orientations
demand further exploration, they suggest that sugidhnas the potential to serve as an
impetus for learning.

Although there is a paucity of empirical researalcariosity in academic
contexts, a limited number of studies have suppdtteoretical beliefs that curiosity is a

positive motivator for academic performance (Nelgetl., 2006; Smalls et al., 2007,



Wavo, 2004). Since Dewey’s (1910) separation absity into physical, social, and
intellectual curiosity, research within educatiooahtexts has tended to focus on
intellectual curiosity. This is frequently termeiiherepistemic curiosityi.e., the need
for knowledge; Loewenstein, 1994),arademic curiosityi.e., the desire for knowledge,
information, or the exploration of learning envirsents; Kang et al., 2009; Litman &
Silvia, 2006).

More recently, examinations of curiosity have siggjge that as a motivational
construct it may be particularly relevant in teclogy-rich environments such as those
facing students today (Bowler, 2010; Dickey, 201%gholars have suggested that the
speed and ease of the current technological enwieoty which gives students the
potential to find information and learn new knowdedquickly and easily, is an optimal
time for the increase of empirical research onagity (Arnone et al., 2011). Indeed, the
technologically-based and information-rich envirants in which learners function offer
unique opportunities to investigate the role oérast and curiosity in task performance.

Tasks requiring the use of multiple sources haen lietegrated into school and
university curricula to an ever-increasing ext&@mrfimon Core State Standards, 2012).
Likewise, the research literature has examinedexoadtasks requiring students to
access and utilize diverse sources ranging front pgkts to online videos to graphical
representations and hypertexts (Lawless & Kulikdwi996; List, Grossnickle, &
Alexander, 2012, 2013; Scheiter & Gerjets, 2007n&Burg, 1991). The availability of a
wide range of sources accompanies the nearly ubugiuse of computers, handheld
devices, and Internet sources in the schools andeimlds of students today (Purcell,

Heaps, Buchanan, & Friedrich, 2013; Wells & Levi2806). These developments mean



that students are frequently tasked to identiflecdeand use multiple sources to
complete class assignments (Brand-Gruwel, Wopeteiermetten, 2005; Braten, Britt,
Stremsg, & Rouet, 2011; Rouet, 2006). These ta&skdre students to select which
sources to read or scrutinize for understandingptooborate and integrate information
across sources, and to evaluate both pictoriatextdal evidence (Britt & Aglinskas,
2002; Cerdan & Vidal-Abarca, 2008; Rouet, 2006; &tiarg, 1991).

Despite recent standards and curricula, such aSdhemon Core State Standards
(CCSS, 2012), recommending the implementation dfiph@ sources as a part of daily
academic assignments, the understanding and itieegcd multiple sources remains a
challenge for many students (Braten & Stremsg, 2B@& & Aglinskas, 2002; Rouet,
2006). Indeed, students are often unable to mdderehtiations between sources and
fail to corroborate information across sourcegigiad favoring texts that demonstrate
relevance to the task regardless of source qu@&@iyjets, Kammerer, & Werner, 2011,
List et al., 2012). Although providing studentgiwmultiple sources may hinder
comprehension as compared to presenting similarnmdtion as a single source (Wiley
& Voss, 1999), the use of multiple sources providesefits such as what Wiley and
Voss (1999) referred to as deeper-level understgn(die., a constructive, transformative
process and effortful engagement with multiple ses). This compares to surface-level
performance, which is associated with more supatfiepresentations and limited
effortful engagement with multiple sources (Scardian& Bereiter, 1987; Wiley &

Voss, 1999).
At the undergraduate level, students are expeotbd aible to identify, select, and

use multiple sources (Cerdan & Vidal-Abarca, 20@8psk that is often done



independently with little guidance from instructarsother specialists (Thompson, 2003).
However, students often fail to evaluate onlinersesi (Grimes & Boening, 2001) and
may overestimate the credibility of online sour@detzger, Flanagin, & Zwarun, 2003).
This can lead to students using single sourcetafits that are designed to involve the
integration and corroboration of multiple sourcésgham & Metaxes, 2003). Moreover,
there is a mismatch between the sources that atsteuexpect their students to use and
the sources that students actually use (Grimes &Byg, 2001). The well documented
challenges for students to do so successfully @rderguson, Anmarkrud, & Stramsg,
2013; Cerdan & Vidal-Abarca, 2008) suggest the faiMoeed to understand multiple
source use at the undergraduate level.

Given the frequency and importance of multiplersewse tasks in academic
assignments, it is necessary to consider factatsnight play a role in students’ source
use, namely knowledge and motivation (Braten & 188@, 2006; Rouet, 2006). While
knowledge and motivation have been extensively éxathand identified as critical
factors in studies of single texts (Fox, 2009)ythave been investigated within the
multiple source use literature to a more limiteteex Yet, certain trends can be
identified. First, differences in knowledge haweh examined at topic and domain
levels. For one, differences have been observidelea secondary students and experts
(Wineburg, 1991) and among individuals nearing eigein different disciplines
(Rouet, Favart, Britt, & Perfetti, 1997). At thapic level, greater topic knowledge (i.e.,
understanding of topics within a domain; Alexaneleal., 1995) has been associated with
more success in the integration of information asmnmultiple sources (Gil et al., 2010;

Stadtler & Bromme, 2008; Stramsg, Braten, & BA@10).



However, while knowledge may play a fundamenthd for single and multiple
source comprehension, Braten and colleagues (221@) argued that motivation may
play an even more critical role in multiple souasecompared to single text
comprehension due to the high level of cognitivgag®ment necessary to comprehend
multiple potentially conflicting documents. Althghi research in this area is in its early
stages, differences in motivation have been identis key factors across several
aspects of the multiple source use process, inwusiburce evaluation (Braasch, Braten,
Stremsg, Anmarkrud, & Ferguson, 2013) and sourogoeehension within as well as
across sources (Salmerén, Gil, Braten, & Strem@80:2Stramsg et al., 2010).

Although investigations surrounding multiple saiuse have proliferated in the
past decade (e.g., Braasch et al., 2009; BratemnSy, & Salmerén, 2011; Cerdan &
Vidal-Abarca, 2008; Kienhues, Stadtler, & Bromm@12; Le Bigot & Rouet, 2007),
several gaps exist in this line of research. Fiestearch on multiple source use has not
frequently examined the use of both print and digiburces. Rather, these studies have
typically focused on source characteristics (egthor or publication date) and have
implemented sources all within the same mediurngeiprint or digital (Stadtler &
Bromme, 2007; Stramsg & Braten, 2009). While clearig technology have provided
for greater access to digital sources and supptinetduse in classrooms, other more
traditional sources such as print books and phlysicaels have retained a place for use
in classrooms, often used alongside digital sou{lescell et al., 2012). As such,
understanding students’ selection and use of vaitigpes of sources, both print and
digital, is important for gaining a more accuratelerstanding of multiple source use in

the academic lives of students.



A second gap that this study addressed was stidesgt of sources when they are
freely able to select among multiple sources. Whilidies of multiple source use have
focused on source evaluation and trust (Braasah,&013; Braten, Stremsg, & Britt,
2009), less is known about how students selectssurStudies of multiple source use
have frequently implemented a methodology thatiregyarticipants to read all given
sources (e.g., Braten & Strgmsg, 2006; Britt, Rirfeandak, & Rouet, 1999; Wineburg,
1991) rather than allowing participants to selestibset of sources or to identify their
own sources to meet their academic needs. Strelieging students to read all given
sources gain useful information about students’m@mension of single and multiple
sources in addition to providing for comparisongeaftures across sources (e.g.,
trustworthiness, Braten et al., 2009). Howevds, thethodology does not necessarily
provide an accurate representation of studentsteause in typical academic tasks.
Thus, the current study examined students’ sowleeison when learners were presented
with an array of print and digital sources.

Third, research in multiple source use often lazksnections between source use
and the outcomes of academic tasks. For exanm@eask participants are instructed to
complete frequently differs in important ways froime actual task given as an outcome
measure (e.g., Braten et al., 2013). For instgreicipants are sometimes asked to read
texts in order to prepare a presentation, butrere asked to respond to essay questions
(Braten et al., 2013). Successful use of multjolerces cannot be determined without an
understanding of the intentions and goals behiedue (Rouet, 2006). Therefore, a

clear understanding of the context and the purpbseademic tasks is essential for



understanding whether individuals are demonstratorgpetence in their use and
integration of sources (Braten & Stramsg, 2010agditani, Fox, & Alexander, 2010).

Within academic contexts, the purpose of multiglerse use is frequently
prescribed for students in the form of an assigriroetask. Students are asked to select
and comprehend single and multiple sources toe@@atimmary, provide an argument,
or answer gquestions about the texts (Braten & Stmgr2006, 2010b; Braten, Stramsg, &
Samuelstuen, 2008; Cerdan & Vidal-Abarca, 2008thdugh multiple source use
studies have frequently provided students with erad tasks to guide their source use,
these studies at times have not measured studdatmpance on outcomes (e.g., Braten
& Stramsg, 2003). Moreover, participants haverofieen required to complete
memory-based tasks, such as identifying senteiSteanisg & Braten, 2009) or creating
essays from memory that integrate information fraaitiple sources (Braasch et al.,
2013). These tasks do not always adequately @afitarrange of tasks that students
engage in during typical academic activities. @opuently, these studies cannot examine
relations among source use, individual factors, @rfbrmance outcomes.

Fourth, although motivations have been implicate@n important factor within
models of multiple source use (Perfetti, Rouet, #&tB1999; Rouet, 2006), there has
been limited research in this area, and motivatiooastructs such as interest and
curiosity have been particularly underexaminedth@digh interest and curiosity have
been studied in relation to single-text procesgiigpbloch, Patzig, Mende, & Hastall,
2004; Shirey & Reynolds, 1988; Wade et al., 198®)se variables have not received the
same attention in the multiple source use litemtun fact, no studies of which | am

aware have explicitly examined curiosity as a fastanultiple source use, despite
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evidence that it may be critical for informatioraseh (Arnone et al., 2011; Zhao, Lin,
Wang, & Huang, 2011). By comparison, studies tf@ate included interest have
frequently used it as a control variable (StremsBréten, 2009), sometimes even
excluding it from analysis (Stadtler & Bromme, 20Q008). However, interest has been
identified as positively related to multiple soutmemprehension (Salmeron et al., 2010)
and has been reported by students as a justificiirosource usefulness (Braasch et al.,
2013).

Thus, as discussed, multiple source use tasksseqtra rich context in which
interest and curiosity may hold particular valuedaderstanding differences in multiple
source use processes and outcomes. In effecgatbastic of interest and curiosity is
the enactment of exploratory behaviors as a meaaddress one’s motivation
(Spielberger & Starr, 1994; Subbotsky, 2010). @itlee potential for selection of and
engagement with a variety of sources, multiple sewse provides a means by which
interest and curiosity have the potential to bectathin the form of exploration. In this
way, multiple source use has the potential totitate manifestations of these motivations
in academic contexts.

Purpose of the Study

The purpose of this study was to address thesermaps in the multiple source
use and motivation literatures and address theviatig five aims. First, this study
examined students’ use of multiple types of souncgsint and digital mediums as they
engaged in a multiple source use task. Althouglastbeen found that students are
required to use print resources in conjunction wlithital resources (Purcell et al., 2012),

there have been limited empirical investigatiorat target students’ use of the multiple
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sources that are available within both of theseiumesl. Building on prior research that
provided participants either multiple print or mpike digital sources (e.g., Braasch et al.,
2013; Stadtler & Bromme, 2008), the current studyvjaled students with a combination
of digital and print sources. Moreover, consistgith recent research examining
students’ selection of sources when provided whthiaes of whether or not to use
particular sources, the current study sought teetstdnd the number of sources and the
types of sources that students used when providddew open-ended academic task.

The second major aim of this study was to exarexpessions of interest and
curiosity and their relation to students’ sourcest#gons and use. A robust line of
research has indicated the importance of intenet&xt processing, with interest typically
serving as a positive motivational factor in thenpoehension of and memory for texts
(Alexander et al., 1995; Schiefele & Krapp, 1998 rticularly in relation to higher-level
processing tasks (Schiefele, 1996). Despite axteesurgence of research on the related
motivational factor of curiosity, there has beenited inquiry into the relation between
curiosity and text processing, with some notableegtons (e.g., Boscolo et al., 2011;
Knobloch Patzig, Mende, & Hastall, 2004). Morequke relation between interest,
curiosity, and the selection of multiple types ofisces within print and digital mediums
has not been investigated. This study examined togerest, trait curiosity, and post-
hoc expressions of interest and curiosity relabetthé task.

Third, this study investigated the degree of aygdnd unigueness between
interest and curiosity. This study attempted sedtangle these relations at the level of
individual interest and trait curiosity. The rébeis between these variables were

examined, as well as their unique relations to iplelsource use and task performance.
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No attempt was made to disentangle interest andsityrin their momentary
expressions, given the previously identified chajles (Grossnickle, 2014).

Fourth, in this investigation, knowledge was exadim relation to topic interest,
post-hoc expressions of interest and curiosity,ranlliple source use. Given the robust
association of knowledge and individual interesg.(eAlexander et al., 1995; Alexander
& Murphy, 1998), the relation between topic knovgedand topic interest was
investigated. Additionally, the association betwéapic knowledge and expressions of
curiosity and interest were examined to addressdlation between a priori topic
knowledge and expressions of interest and curiasttgulated following the completion
of a multiple source use task. Further, givenittgortance of knowledge in multiple
source use (Gil et al., 2010; Stadtler & Brommé&&0Nineburg, 1991), topic
knowledge was examined in relation to the numbdrtgpes of sources that students
used when completing the multiple source use task.

Finally, the current study examined students’ ganiance on the outcome of a
multiple source use task as it related to studentstiple source use processes as well as
their interest, curiosity, and knowledge. Investigns of students’ multiple source use
frequently examine source use processes, withokinga distinct connection to the
intended outcome, and often do not require studerntemplete an outcome measure.
Given the purpose of multiple source use as a meart®mpleting academic tasks, this
study provided students with a representative anadask (i.e., creating a PowerPoint
presentation), and examined the relations betweenumber and types of sources that

students selected. Additionally, it examined thlatton between a priori expressions of
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interest and curiosity, a@student’ a posteriori expressions of interest and curic

Figure 1 presents a conceptual model of the exahlations

Figure 1 Conceptual model of the stu

I-t.yp(.e Post hoc
Curiosity expressions of
interestand
curiosity
D-type
Curiosity
Task
Performance:

Topic Interest Surface Indicators

Topic
Knowledge

Task
Performance:
Deep Indicators

Know-Interest
Interaction

Multiple Source
Selectionsand
Use

Research Questions
To meet the described purpoconsistent with tb conceptual model provided
Figure 1, the followingsix research questions were addressed:

1. How many,what types of sourc (e.g., textbook and image), in what medil
(i.e.,digital and print/physici), and for what length of timéo students us
different types of sourcewhen completing an academic multiple source ude

2. How are studentssource selections and usgated to their performance on

academic task?
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3. What are the relations among students’ topic isteteait curiosity, and topic
knowledge?
4. How are students’ topic interest, trait curiosapd topic knowledge related to
their post-hoc expressions of interest and cuk@sit
5. To what extent are students’ source selectionsuaadelated to their topic
interest, trait curiosity, topic knowledge, andithmst-hoc expressions of interest
and curiosity?
6. How are students’ topic interest, trait curiosttpic knowledge, and their post-
hoc expressions of interest and curiosity relabetthéir performance on an
academic task?
Given interactive relations between knowledge amerest identified within the
empirical literature (Alexander et al., 1995; FBxmsmore, & Alexander, 2010;
Linnenbrink-Garcia, Pugh, Koskey, & Stewart, 200Rirphy & Alexander, 2002;
Toboada, Tonks, Wigfield, & Guthrie, 2009), foreasch questions 5 and 6 the data
were examined to determine whether an interactawden knowledge and interest was
present. The results from research questions 2 amd presented in Chapter 4, and the
results from questions 3-6 are presented in Ch&pté&hapter 6 provides conclusions
and a discussion related to all research questions.
Key Terms

Academic curiosity. A need or desire for knowledge, information, or the

exploration of academic environments (Kang et28lQ9; Litman, 2010; Litman & Silvia,

2006).
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Deep-level performance.Indicators demonstrating a constructive,
transformative process and effortful engagemertt mitiltiple sources (Scardamalia &
Bereiter, 1987; Wiley & Voss, 1999).

Epistemic curiosity. A need or desire for knowledge (Loewenstein, 1994

Individual interest. An enduring disposition toward and propensitygengage
with particular content or subjects (Ainley, Hidiad., 2002; Schiefele, 2009).

Multiple source use. The identification, selection, comprehension,/and
evaluation of more than one print or digital sousc@hysical or virtual resource
(Goldman, 2011; Rouet, 2006; Wineburg, 1991).

Situational interest. The momentary experience of interest triggened b
environmental features and characteristics or drbalgout through the enactment of
individual interest (Hidi, 1990; Schraw & Lehmar®().

Source characteristics. Explicit and implicit features of documents rethte
author characteristics and intentions, type, pitasiem format, and publication
information (Braasch et al., 2013; Britt & Aglingk&002).

Source medium.The format of a source, either in print or digital.

Source type. Overarching category or form of a source, deseghvhether it is a
newspaper, magazine, textbook, primary accountialfrecord, or other type
(Anmarkrud, Braten, & Stremsg, 2014, Britt & Aglkas, 2002), or describing whether it
is print or digital.

Surface-level performancelndicators of more superficial representations and
limited effortful engagement with multiple sourd@&ardamalia & Bereiter, 1987; Wiley

& Voss, 1999).
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State curiosity. The momentary experience of curiosity expresgeith®
individual in response to features of the environt{eoewenstein, 1994).

Topic interest. Form of individual interest that involves a relaty stable
propensity for increased attention and desire gaga in response to specific topics
(Schiefele, 1996).

Topic knowledge. Understanding of topics within a domain (Alexan@&&03;
Alexander et al., 1995).

Trait curiosity. An enduring dispositional tendency for individai&d experience
the desire for new knowledge or experiences ettiveugh frequent response to
environmental features sparking curiosity or thtoggeking out opportunities to be

curious (Kashdan, Rose, & Fincham, 2004; Litmanil&i& 2006).
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CHAPTER 2
REVIEW OF THE LITERATURE

In this chapter, the relations among constructiiwithe conceptual model
displayed in Figure 1 are explicated. Specificaltys literature review addresses three
main questions implicated in that conceptual modréist, this review scrutinizes the
literature on how students use multiple types oftiple sources, including print and
digital sources. To address this question, thealeind empirical research in multiple
source use is overviewed. Multiple source useégias the overarching framework
guiding this study because theories of multiplersewse consider both individual and
source characteristics—the central concepts fergtudy—as factors influencing source
use. Descriptions of empirical research focushemultiple source use literature related
to the selection and use of multiple types of sesiio association with source types and
characteristics. Individual differences within netslof source use are described
generally in this first section, with greater emgiaon the specific characteristics
important for this study (i.e., interest, curiosikpowledge) during the third section.

Second, this review examines how interest and siyibave been
conceptualized in the literature and how they ectatthe processing and products of
academic tasks. Given the paucity of researchudogity, particularly within
educational settings, curiosity as it pertainsdademic contexts is exhaustively
reviewed. By comparison, as interest has beemsixtey reviewed and examined as it
pertains to learning (for reviews see Ainley, 208&]i, 2006; Schiefele, 2009), that
literature is selectively sampled, with a particdtacus on the relations among interest

and text processing. Further, within discussidnaterest and curiosity, relations among
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individual or trait aspects of the constructs vaituational expressions (represented in
this study by post-hoc interview data) are congderAdditionally, the relations among
knowledge and interest and knowledge and curi@sgyaddressed.

Third, this review examines the relations amortamidual difference
characteristics and multiple source use processkepraducts. Specifically, this survey
of the literature focuses on interest, curiosityd &nowledge as they pertain to the
selection and use of multiple sources, as welbdbd outcomes from multiple source use
tasks.

Multiple Source Use

In order to address the first major question of therature review, how do
students use multiple sources and what is theofadeurce type in students’ source use,
an examination of the multiple source literatureswadertaken. This includes an
overview of theoretical models of multiple sourcse @nd empirical findings of the
relations between source characteristics and neiipurce use processes and products.
Given the influence of task specifications in npléisource use, the role of tasks and the
outcomes of multiple source use is discussed. ll¢jriae relation between knowledge
and multiple source use is described, and a rdegravided for its relations to multiple
source use variables in the present study.

Theoretical Accounts of Multiple Source Use

Although academics and students have historicallga on the use of multiple
sources to answer questions and engage in acathskg; research on the use of
multiple sources has only recently entered intoethecational psychology literature. A

combination of seminal studies by Wineburg, Rouwet athers (Rouet, Britt, Mason, &
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Perfetti, 1996; Wineburg, 1991), aligned with tldeent of new techonologies such as
the Internet that allow easy access to and resipititysfor the selection of online
resources, set the groundwork and became an imfoetties growing area of research.
The theoretical underpinnings of multiple source tesearch developed out of
theoretical models of reading (Kintsch, 1998, 2Réuet, 2006) and information search
(Guthrie & Kirsch, 1987; Dreher & Guthrie, 1990Pne model of multiple source use
that guides the theoretical framing for the cursgnty is the Multiple Documents Model
(MDM) put forward by Rouet, Britt, Perfetti, andhetrs (Britt et al., 1999; Perfetti et al.,
1999). The MDM was later expanded as the Multipdeuments Task-based Relevance
Assessment and Content Extraction (MD-TRACE) Mddedccount for the search for
multiple sources in relation to features of th&t@ouet, 2006). The MDM draws on
theoretical models of reading research, namelys€¢im& van Dijk’'s Construction
Integration model (Kintsch, 1988, 1998; Kintsch &wDijk, 1978). The Construction
Integration (C-1) model is based on the tenant teatling is an activity that involves a
reader, text, and the interactions between readktext. From this overarching
principle, the C-1 model posits that there is batfext-base and situation model formed
during the reading of a text (Kintsch, 1998, 200ble text-base includes the
information exclusively presented in the text, agfrs to the textual propositions. The
situation model is the interaction of the text-bard a reader’s prior knowledge to form
an integrated understanding of the content predenttne text (Kintsch, 1998). The
situation model includes inferences made within laggbnd the text as well as
elaborations (Kintsch, 1998). While a reader’'semthnding of the text-base involves

memory for the propositions included within thett@sintsch & van Dijk, 1978), the
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development of the situation model is associated deeper understanding and text
comprehension (Kintsch, 1988).

The Multiple Documents Model builds on the C-I rabdy accounting for the
development of a situation model across multipkésten addition to the development of
text-specific situation models (Perfetti et al.929Rouet, 2006). This accounts for
common content presented across several textgliicaadto material presented in a
single text or that contradicts across texts (Br&teal., 2013; Salmeroén et al., 2010).
Building this type of mental model supports studemitegration across texts as well as
their corroboration of evidence (Britt et al., 1998vo common multiple source use
tasks. By using multiple sources, students magded to weigh evidence, determine
the credibility of sources, or identify contradigtonformation (Anmarkrud et al., 2014;
Streamsg Braten, Britt, & Ferguson, 2013). Whilesthtasks are not uncommon when
using a single source, particularly within the tefional text literature (e.g., Broughton,
Sinatra, & Reynolds, 2010), their importance arftiadilty increases when using
multiple sources (Rouet, 2006). The creation sit@ation model that includes common
and distinct source material requires attentioartd memory for source information
(Braten et al., 2009).

The MD-TRACE model expanded upon the MDM and C-delido incorporate
theoretical and empirical research on search belsaas a means of explaining the task
of selecting multiple sources (Rouet, 2006). THe-WRACE model is a process-based
model that depicts individuals as progressing thhoa series of stages and decision rules
in their selection and use of sources. In addittodeveloping a documents model of

texts, which was important for the MDM, the MD-TREG@nodel includes an added step
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of evaluation. This is of particular importance fasks in which the sources are not
provided or for which use of all available sourogsy not be prudent, because
individuals need to evaluate their task model tieigeine whether selecting and using
additional sources is necessary to complete the tas

While accounting for the relation between the imtlinal and the text(s), the MD-
TRACE model also emphasizes task characteristidspeacifications (Rouet, 2006).
With regard to task specifications, the model aekiedges both the given task
conditions as well as individuals’ interpretatiarl representations of the task (Rouet,
2006). Included in this are the individuals’ mations and goals. Although motivations
and goals have been examined fairly extensivetii@oretical and empirical research on
single texts (Fox, 2009), some have argued thafoities on the goals of individuals
should be increased with tasks requiring multipkag (Braten et al., 2011). This
argument is based on the challenge of using melplrces and the idea that without a
specific goal, this activity would be too dauntinghe MD-TRACE model refers to the
determination of goals and purposes for multipl&rse use as the formation of the task
model (Rouet, 2006). The task model results frazorabination of external
specifications such as the given question and deardents provided, and the internal
characteristics of the individual completing thekiasuch as knowledge and motivations
(Rouet, 2006). Within the process of multiple seuselection and use, the task model is
not regarded as stagnant, rather the MD-TRACE maclaiowledges the
reconfiguration of the task model as an importamt pf the process (Rouet, 2006). Just
as individuals update and revise their intra- andritext situation models, so too do they

adjust their task model. The MDM and the MD-TRA®@I&dels were selected for use in
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this study because they explain multiple facethefsource use process (e.g., source
selection and use), and they highlight individuéfedences such as knowledge and
motivation as influential characteristics.
Source Characteristics and Multiple Source Use

Research in multiple source use has investigaedetations between source
characteristics and students’ source selectioruaadBraasch et al., 2009; Brem,
Russell, & Weems, 2001). These examinations hguedlly focused on characteristics
such as usefulness (Rouet et al., 1996) and trustiness (Braten et al., 2009;
Wineburg, 1991). Much of the multiple source us&ature, particularly research
surrounding source characteristics, has focuseérein digital sources (Naumann,
Wechsung, & Krems, 2009; Stadtler & Bromme, 20@Q8) or print sources (Braasch et
al., 2013; Stremsg & Braten, 2009; Stramsg e2@lLQ; Wineburg, 1991). What has not
been well examined in the literature is the sebectf digital versus print sources, and
how students select among these categories ofeand integrate information between
them when responding to academic tasks. The duwstedy directly addressed this gap
in the literature. While the literature uses thertssource featurege.g., Braasch et al.,
2013) andsource characteristicée.g., Britt & Aglinskas, 2002) to discuss aspexts
sources such as author, reliability, and usefulrtegsterm characteristic is
conceptualized more broadly, allowing for the cormgma of print versus digital sources.
As such, the termource characteristics used throughout the present review when
considering the collection of features and chareties more broadly. Source medium

is used to specify print versus digital sources.
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Within the empirical literature, the comparisonstidents’ selection and use of
sources in multiple mediums has received limitéeriton. Moreover, these studies have
emphasized source characteristics such as trusiwests, and differences in categories
of sources (e.g., primary vs. secondary; Rouel e1296; Wineburg, 1991) as opposed
to digital versus print presentations. Previousiych of the interest in print and digital
comparisons has focused on the usability of digwahpared to print sources (Rouet,
2006). Given the paucity of research comparingugeeof digital and print sources, this
review focuses on source characteristics and saypes broadly, providing applications
to differences in print and digital sources as aated.

The Multiple Documents Model suggests that in otddorm an accurate
documents model, characteristics of sources suphlagation date, author motivation,
and author credentials should be stored in conjometith the content of a particular
source (Britt & Aglinskas, 2002; Rouet, 2006). idiitaccounts of contradictory
historical documents, Rouet (2006) argued thatetlgses of source characteristics
provide necessary information for the selectiomieen conflicting accounts. The MDM
additionally suggests that while some source featare explicit (e.g., date of
publication) others such as author intent mustberried by the reader (Rouet, 2006).
Attention to source characteristics, explicit amgblicit, has been linked to the
characteristics of the individual engaging in npl#tisource use (Stremsg & Braten,
2009; Wineburg, 1991). Within the MDM, expertisghan a domain is one
characteristic of individuals that has been relateattention to source characteristics.

Specifically, experts are presumably aided in thesation of more accurate document
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models by more developed schemas for types of esiecg., novels vs. official
documents; Rouet, 2006).

Consistent with the MDM and MD-TRACE models of nipie source use
(Rouet, 2006), empirical research has indicatetisfualents are sensitive to source
characteristics (Braten et al., 2009; Rouet etlbg). The characteristic of
trustworthiness of sources has been addressedtiplint and online sources (Braten et
al., 2009; Wineburg, 1991), and has implicatiorrsuiederstanding students’
comprehension of different source types (e.g., @arnindocuments vs. textbooks). For
instance, Wineburg (1991) examined students’ ape®s’ evaluations of print text and
pictorial sources when they were engaged in histbreasoning and measured their
relative judgments of trustworthiness of differgres of documents (e.g., textbook,
primary accounts). For this task, participantsengovided with a set of somewhat
contradictory documents related to the Battle ofibgton and were asked to think aloud
while reading or viewing the documents with thepgmse of understanding the events of
the battle. For students and experts, ratingaustworthiness differed across types of
sources. This was demonstrated more directlyfatl@v-up study by Rouet, Britt,
Mason, and Perfetti (1996), who identified diffetes in students’ average
trustworthiness ratings of historian essays, paditt accounts, textbooks, and primary
sources. Moreover, students’ reported justificeitor the trustworthiness of documents
varied according to document type (Rouet et abg)9

Recent studies have found differences in studeatisigs of trustworthiness by
source type in domains other than history (Anmatlaual., 2014; Braten et al., 2009;

Stadtler & Bromme, 2008). For instance, when neg@i set of texts on global warming,
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students rated a textbook and sources from governoanganizations as significantly
more trustworthy than newspaper and magazine se(Bréaten et al., 2009). Although
trustworthiness was not a characteristic of foouhé current study, prior studies in
trustworthiness imply that students differenti@kamine broad categories of source
types (e.g., magazines, textbooks, primary accpuidpecifically, these studies suggest
that both students and experts, when engagingpsiith or digital sources, are sensitive
to source type. The current study extends the gwdion of source type by ascertaining
whether individuals are sensitive to differencedigital as compared to print sources.

Although students vary in their ratings of souraesss source types, implying
that they differentiate source types based on icectaaracteristics, the question remains
whether they acknowledge features such as soupeeg @yithor, and publication
information in their justifications for such ratsig Findings suggest that the amount of
attention that students pay to source charactesigtiries across source types (Strgmsg et
al., 2013). For instance, undergraduates thinklngd while studying sources in order to
provide advice to a friend regarding a sciencectspontaneously noted source features
such as document type, publication venue, titlth@y and source citations (Stramsg et
al., 2013). Moreover, the extent to which studémtsised on particular source features
(e.g., publication venue vs. author) differed adowy to the type of source.

However, other studies have suggested that studentsot well attuned to source
information when reading and studying multiple doeumts. Such studies note that
students infrequently use source characteristievatuate information online (Britt &
Aglinskas, 2002; Walravin, Brand-Gruwel, & Boshuiz2009). In response to these

findings, interventions such as tS8eurcer’s Apprenticbave been developed (Britt &
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Aglinskas, 2002).This intervention is aimed at increasing studeatt®ntion to source
features such as author characteristics and irgabtication information such as date,
and source type. It has been found to improveestigtiattention and memory for source
features (Britt & Aglinskas, 2002).

Given the prevalence of digital in addition to pisources and resources, the
importance of selecting between and among printdagital sources is a common task
for students today (Brand-Gruwel et al., 2005; &n&tt al., 2011; Rouet, 2006). While
the literature has previously conceptualized sotypes (e.g., textbook, newspaper)
within a single medium (i.e., digital or print),isHimits the task of source selection
within the empirical literature. Broadening thenceptualization of the types of sources
to include both print and digital sources more elpsesembles the academic tasks in
which students engage. Expanding investigatiore&mine the types of text and non-
text sources available digital and in print fornhances understandings of how students
select sources and resources for their use.

Further, within the categories of digital and psources, sources can include text
as well as images. The inclusion of text and piat@ources stems from early studies on
multiple source use (Wiley & Voss, 1999; Winebut§91), yet these studies did not
explicitly address questions of comparative usgictbrial and text sources. For
example, participants in Wineburg’s (1991) studyistorical problem solving were
provided with primary and secondary sources an@ \&k0 asked to evaluate pictorial
depictions of the battle in terms of accuracy.haiigh both pictorial and text sources
were provided, the study was designed such thahtbemation presented in the text

sources was used to evaluate the pictorial imag#sr than the images serving as
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informational sources. Reasoning with the pictaneages was used as an outcome
measure and was analyzed separately from the tee¢gsing. Other studies have
integrated pictorial sources into the repositorynuiitiple sources available to
participants (Wiley & Voss, 1999). For instanceaddition to text sources, Wiley and
Voss (1999) included maps as sources availablematisource library. However, no
comparisons were made between the types of soavedable (i.e., pictorial vs. text).
Tasks and Outcomes of Multiple Source Use

Empirical findings have highlighted the importammfeconsidering the task in
relation to multiple source use processes and pedioace outcomes (Cerdan & Vidal-
Abarca, 2008; Le Bigot & Rouet, 2007; List et 2D13). While the MD-TRACE model
depicts the importance of considering an indivituiterpretation of the task (Rouet,
2006), empirical studies have focused on compatifigrences in task directions. Task
directions have been found to relate to the nurabsources that individuals use when
answering different types of questions (List et2012), the time spent on reading
relevant information (Cerdan & Vidal-Abarca, 2008)d the frequency of switching
between sources (Cerdan & Vidal-Abarca, 2008).

Variations in task have also been associateddifitbrences in outcomes
measures (Cerdan, Vidal-Abarca, Martinez, Gilal#&f®il, 2009; Le Bigot & Rouet,
2007). For instance, an influential study by Witsd Voss (1999) demonstrated that
subtle task differences while using multiple soarceuld influence students’
performance on various outcome measures. Whectidigestudents to use a set of
sources to develop a narrative, summary, explamadioargument, they found that

students instructed to produce an argument were hikaly than students in other



28

conditions to combine information from multiple texand incorporate outside
information, and they were less likely to simplgtage or paraphrase individual sources.
There were also differences in the number of cotiveewords and phrases. Taken
together, these results suggest that even minkdifisrences can result in changes in
students’ construction of meaning within and actesss.

Recently, researchers seeking to understand thgores among tasks and the
performance outcomes of multiple source use hatedrtbe necessity for considering
the type of outcome. For certain types of perfarogaoutcomes, the relation between
task and multiple source use seems to play a mgweriant role. Specifically, tasks
requiring verbatim recall and recognition demortstiass of a difference in response to
task instructions than more complex tasks requitt@gintegration of sources and the
application of source information to novel problef@grdan & Vidal-Abarca, 2008;
Cerdan et al., 2009; Le Bigot & Rouet, 2007; Wikyoss, 1999). For instance, in a
comparison of performance on recall and writingsgays, Cerdan and Vidal-Abarca
(2008) found differences among students instrutdedrite essays requiring the
integration of information across three texts (iteet condition) as compared to students
instructed to write essays based on questionsthédl be answered using the texts
independently (intratext condition). However, thi#erences only manifested on a
measure of deeper learning. Specifically, theriai condition participants
outperformed the intratext condition participantseotask requiring them to apply the
knowledge from the texts to a new yet related sitna These differences were not

manifest on a sentence verification task that measstudents’ text recall.
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Similar findings have been identified in other s&sgd where differences were
observed in the essays produced, but where comsieimeas measured by multiple-
choice tests did not reflect differences in muétipburce use task instructions (i.e., write
a summary vs. write an argument). Frequently,goerdnce has been measured
according to the source of information that induaés include in essay responses (van
Strien, Brand-Gruwel, & Boshuizen, 2014; Wiley &34 1996). In these studies,
participants’ responses were coded according tahehéhe information was taken
directly or paraphrased (i.e., borrowed), combiaess sources or made into inferences
and conclusions (i.e., transformed), or includednfroutside knowledge (i.e., added).
Borrowing and adding information were regarded asréace-level performance
indicators, and transforming information was regards a deep-level indicator
indicative of corroboration across texts and in&rd intra-text comprehension
(Naumann et al., 2009; Wiley & Voss, 1999). Tashdition (i.e., write a summary vs.
write an argument) and student attitudes have fmeerd to significantly impact the
number of borrows, additions, and transformatitrad students included in their essays
(Le Bigot & Rouet, 2007; von Strien et al., 2014il&y & Voss, 1999). Additional
outcomes such as teacher grading (Britt & AglinsR892), essay length (Le Bigot &
Rouet, 2007; Wiley & Voss, 1999), and the numbetetérences to sources (Britt &
Aglinskas, 2002; Le Bigot & Rouet, 2007; Naumanalet2009) have also been included
as measures of task performance.

Given the importance of task instructions andribed for outcome measures that
require a level of processing that can be capthyedifferences in multiple source use,

the purposeful selection of a multiple source as& was critical for the current study.
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Although the comparison of tasks in relation t@rest, curiosity, and multiple source
use provides an avenue for future research, itn@asa central question of this study, and
therefore holding the task constant across indalglwas necessary for addressing the
relations of interest. At the same time, it wapamiant that the task reflect
characteristics identified with interest and cutipée.g., novelty, relevance) such that
participants had the potential to experience istesiad curiosity while completing the
task. The explanation of the task choice is dbsdrin greater detail in Chapter 3.

In addition to source characteristics, the MDM #id-TRACE models also
implicate individual characteristics such as mdtoraand knowledge as critical factors
in the multiple source use process. However, leafeturning to these connections, it is
necessary to summarize the individual variablégeais, namely interest and curiosity.

Curiosity

Investigations into curiosity hearken back to JBlewvey’s (1910) description of
curiosity-inspiring instruction. In the mid ®@entury, empirical investigations of
curiosity began to emerge, with studies focusinghenidentification and measurement
of the construct (Day, 1971; Naylor, 1981; Spieffeer 1979) and its links with academic
achievement (Day, 1968; Maw & Maw, 1972). Concairreith recent changes in
technology, research on curiosity as it relatdedaoning has increased in recent years
(Kang et al., 2009; Kashdan & Yuen, 2007; Wavo,£00roday’s technology enables
students to investigate the objects of their cityiasith greater ease than previous
generations. For some scholars, this has manidf@sten increased emphasis on the
importance of curiosity for learning (Arnone et @011; Kang et al., 2009). At the same

time, much of the research on curiosity has beearttical and has been concentrated
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within the literature on psychological well-beingdapositive psychology (e.g., Gallagher
& Lopez, 2007; Kashdan & Steger, 2007). Althougis approach differs from the focus
on educational contexts, overarching findings amtterns remain applicable despite
divergent theoretical traditions.
Conceptualizations

A systematic review of the literature identifiedifcommon themes of curiosity
definitions within educational and psychometrica@sh in the past decade (Grossnickle,
2014). These give light to an understanding of lkeawosity is commonly characterized.
The first theme addresses curiosity as a neednimwledge or information. Within
education, curiosity as a need for knowletige been conceptualized as a defining
feature of curiosity in early empirical researcle(lgne, 1960) and later investigations
(Arnone et al., 2011; Litman, 2008; LoewensteirQ4)9 The gap in knowledge or
information is regarded as known by the individwaip has a conscious awareness of
what is not known (Litman, 2010) and may even smékopportunities to explore
knowledge gaps (Kashdan et al., 2009).

The second theme is curiosity as a motivator far@mactment of exploratory
behaviors. Exploration has frequently been includétin conceptualizations of
curiosity to describe the enactment of behaviorgtluce knowledge gaps (Koo & Choi,
2010; Litman, Hutchins, & Russon, 2005; Litman &8perger, 2003). In this manner,
curiosity is depicted as a motivator for action §ddan, 2004). Although exploration has
sometimes focused on non-academic sensation-seafkdhgovelty-seeking (Pearson,

1970; Zuckerman, 1979), exploration has also b&@amaed through question asking
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(Peters, 1978) or the examination of online souarekresources (Arnone et al., 2011,
Lowry & Johnson, 1981).

Another characterization of curiosity evidentte fiterature is its relation with
collative variables (e.g., novelty, complexity, enainty). This association stems back
to initial conceptualizations of the construct (Bee, 1960, 1978) that have centered
around curiosity as arising from conditions of noxecomplexity, ambiguity, challenge,
and uncertainty({avojova & Sollar, 2007; Kashdan et al., 2004; Kash& Yuen,
2007). These variables indicate the importanadisg#quilibria for curiosity.
Specifically, curiosity is regarded as occurringrenfsequently under conditions where
collative variables have drawn the attention ofrattividual to features such as novelty,
uncertainty and surprise (Subbotsky, 2010). Orother hand, those who regard
curiosity as a more stable trait that individuaisigp with them to the environment
describe a propensity for curious individuals tekseonditions of novelty, uncertainty,
and surprise across situations (Kashdan et al4;208shdan & Yuen, 2010).

Finally, curiosity has been characterized by dittpatterns of emotions and
arousal. For the most part, the emotions assalwité curiosity tend to be positive
(Gallagher & Lopez, 2007; Swan & Carmelli, 1996)owever, certain
conceptualizations consider potentially negative&ons associated with feelings of
ignorance surrounding a need to know (Litman & 3sugr, 2004). Nonetheless,
curiosity is typically depicted as an enjoyable exgnce, including enjoyment from
learning new knowledge or information or from resad unwanted gaps in knowledge
(Litman, 2010). Along the line of positive emotgrand associated with the

identification of collative variables is arousalaasomponent of curiosity. Within
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definitions of curiosity, arousal was included tingh the acknowledgment of curiosity as
a state of heightened awareness or attention (hitana Jimerson, 2004). Heightened
awareness and attention associated with curicsitygarded as initiated by the presence
or identification of collative variables. This am@ptualization stems back to James'’s
(1890/1950) argument for the co-occurrence of aityand fear in the presence of
environmental features such as novelty.
Types of Curiosity

Within research investigations, curiosity is typigaegarded as a multifaceted
construct (Ainley, 1987; Litman & Silvia, 2006; Lwenstein, 1994; Reio et al., 2006).
Perhaps the most common distinction is that ofosifiy as a trait versus curiosity as a
state (Arnone et al., 2011; Boyle, 1989; Reio &l&@n, 2004). This division has a
clear alignment with interest in its situationatlandividual forms (Alexander, 2003;
Schiefele, 2009), although there are differencasdhe considered in the discussion of
differentiating interest and curiosity. In itsitriorm, curiosity is viewed as an enduring
characteristic of individuals, which they bring withem from situation to situation
(Beswick & Tallmadge, 1971; Day, 1971, Litman &\&ad, 2006). Consistent with
research in personality traits, trait curiosityp&ieved to be a characteristic that is
relatively stable within an individual (Gold & Heabon, 1990; Mascherek & Zimprich,
2012; von Stumm & Deary, 2011).

Comparatively, state curiosity is the momentaryegignce of curiosity expressed
by the individual in response to features of theremment (Loewenstein, 1994). Much
of the early research in curiosity focused on emmental factors that support the

experience of state curiosity, referred to by Beely1960, 1978) as collative variables.
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These variables, such as novelty, complexity, $siqgness, and uncertainty, have been
found to trigger curiosity for both academic (Knodth et al., 2004; Lowry & Johnson,
1981) and non-academic tasks (Gilmore & Cuskelly,12 Harter & Zigler, 1974). Itis
important to note that trait curiosity and stateasity have been found to be highly
correlated (Boyle, 1989; Kashdan & Roberts, 200ipR Callahan, 2004). Individuals
who have higher levels of trait curiosity are bedid to be more sensitive and receptive to
situational factors triggering state curiosity, amd more likely to frequently experience
the state of curiosity (Kashdan et al., 2004; Ngyl881). In the current study, trait
curiosity was included as an a priori measure absity. Post-hoc expressions of
situational interest and state curiosity were cagatihrough a retrospective interview
following a multiple source use task, and the refabetween trait curiosity and these
post-hoc expressions were examined.

Curiosity has also been examined in terms of wdraths focused toward
physical objects or the experience of sensatioas fierceptual curiosity), the lives of
others (i.e., interpersonal curiosity), or knowledge., epistemic curiosity). This
differentiation stems from Dewey’s (1910) explaoatof the development of curiosity
from the physical to the intellectual, and Jamés&90/1950) differentiation of physical
and intellectual curiosity. For Dewey (1910), osity in children developed from
curiosity about the physical world (oneself and'sundings) to social curiosity (use of
language to ask questions) and ultimately to iettllal curiosity (generating problems
and seeking resolution to questions of interelstiellectual curiosity as conceived by
Dewey closely aligns with conceptualizations ofségrmic and academic curiosity

(Litman, 2010; Vidler & Rawan, 1974).
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The types of curiosity are not mutually exclusiather, they are frequently
conceptualized as hierarchical and nested. Oicpéat relevance for the present study is
the relation between trait curiosity and episteauidosity. Specifically, epistemic
curiosity is often regarded as a type of trait@sity, with I-type and D-type further
delineations of epistemic trait curiosity (Litm&908; Litman & Jimerson, 2004).
Dividing curiosity into state and trait forms camexist with dividing curiosity as
physical, perceptual, social, and epistemic. kan®le, the general object of curiosity
(e.g., perceptual, epistemic) has the potentiedsalt from the interaction of person and
object (i.e., state curiosity) or from a more emagidisposition or trait (i.e., trait
curiosity; Naylor, 1981; Reio et al., 2006; Spietwer, 1979).

Recent decades have brought a resurgence ofghterepistemic curiosity, with
the publication of several epistemic curiosity ssal Findings have suggested that
epistemic curiosity is related to performance ognitive and academic tasks (Kang et
al., 2009; Lin, Wong, & McBride-Chang, 2012; Masae& Zimprich, 2012; Smalls et
al., 2007; Wavo, 2004), as well as with attribuesgarded as conducive for learning
(Gilmore & Cuskelly, 2011; Neblett et al., 2006té€ts, 1978; Smalls et al., 2007). For
instance, Kang and colleagues (2009) found thavichgals were more likely to
remember facts after a delay and were more likegpend limited resources when
learning facts about which they were more curious.

Epistemic curiosity has additionally been subdeddo reflect whether the
orientation is toward gaining new knowledge or toivesolving oneself of the
unknown. These types are referred to as inteypstturiosity (I-type) and deprivation-

type (D-type) curiosity, respectively (Litman, 2Q01@&man, Crowson, & Kolinski, 2010;
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Litman & Jimerson, 2004). Interest-type curiosgyassociated with positive feelings
surrounding learning new information and the deirapproach disequilibrium with the
anticipation of gaining knowledge (Litman, 2008120 For I-type curiosity, the reward
is the gain of knowledge or information. In costidD-type curiosity is associated with
the desire to reduce uncertainty and feelings mdrignce (Litman & Jimerson, 2004).
The reward for D-type curiosity comes with the retthhn of tension created by feelings
of not knowing and an undesirable lack of inforrati This is associated with negative
feelings of uncertainty and concurrent feelingsadief after the knowledge gap has been
resolved. Given the differential associations attking information, I-type curiosity
has been associated positively with tolerance ridsiguity (i.e., acceptance of
uncertainty), whereas D-type curiosity has beeratiegly associated with tolerance for
ambiguity (Litman, 2010). This suggests that imdlinals differing in these types of
curiosity may have varied relations to collativeigbles as proposed by Berlyne (1960).
When examining I-type and D-type curiosity in redatto the experience of
curiosity as a state, Litman, Hutchins, and Rug2005) found that when participants
reported not knowing answers, I-type curiosity gigantly positively predicted
participants’ curiosity for learning answers twigi questions (i.e., state curiosity).
However, when participants reported that the ansvesron the tip of their tongue, D-
type curiosity significantly positively predictethge curiosity. There is evidence that I-
type and D-type curiosity are correlated, yet mestitlistinctly in the experience of
curiosity and stem from different motivations (Lam 2010; Litman et al., 2005; Litman

& Silvia, 2006).
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In the current study, I-type and D-type curiositgresrmeasured and examined as
they related to individuals’ use of multiple sowgctask outcomes, and expressed interest
and curiosity. As such, the tetnait curiosity will be used predominantly throughout the
document to refer to I-type and D-type curiosityonder to emphasize the comparison
between trait and state curiosity in the presarndyst Howevergpistemic curiosityvill
be used when there is a need to emphasize thetypeiosity is epistemic as compared
to social, perceptual, or sensation seeking.

Educational Implications

Although much of the recent research has focuseatdl@measurement of
curiosity (e.g., Kashdan et al., 2009; Litman & dmson, 2004; Reio et al., 2006),
empirical research has examined relations betwegasity and performance in a variety
of tasks relevant for education and learning (&getler, Zigler, & Kreitler, 1984; Maw
& Maw, 1972; Wavo, 2004). For one, curiosity haet examined in relation to overall
academic performance, including grades and staizdartests (Day, 1968; Kashdan &
Yuen, 2007; Wavo, 2004). Even though curiosity Ieesn positively related to
standardized achievement tests (Wavo, 2004) aridrpeance on individual learning
tasks (Arnone et al., 1994; Mittman & Terrell, 1964 has not been shown to be a
predictor of grades (Day, 1968). This may be @uan interaction between the
individual and the environment. For example, Kashdnd Yuen (2007) found that more
curious high-school students in Hong Kong receivigther grades than less curious
students only when studying in schools that th@gmred to be challenging. This
provides evidence of the importance of perceivdlhivee variables as supporting trait

curiosity in educational settings.
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To explicate the relation among curiosity and acaideutcomes such as grades
and standardized achievement tests, researchexekamined curiosity as a potential
influence on learning and learning strategies (Hodbet al., 2004; Reio & Wiswell,
2000). For example, in a study of workplace leagncuriosity positively predicted
socialization-related learning, which in turn pidd performance (Reio & Wiswell,
2000). Curiosity has also been identified as amiwl influence on the number of
verbalizations that undergraduates make in thasstboms (Peters, 1978) and the
learning strategies of first graders (Kreitler let 8984). Moreover, studies have shown
curiosity to be positively associated with converghinking, (Vidler & Rawan, 1974),
divergent thinking (Vidler & Karan, 1975), and thexognition of verbal absurdities
(Maw & Maw, 1972).

Curiosity has a history of being used synonymousti other terms, including
interest, wonder, need for cognition, and sensatemking (Bowler, 2010; Byman, 2005;
Grossnickle, 2014; Mussell, 2010; Schmitt & Lahrip@d08; Silvia, 2006). For those
desiring to understand motivations in educatiooaltexts, the entanglement of interest
and curiosity has presented itself as particulprbblematic (Grossnickle, 2014).
Although their distinctiveness remains open to telthe relations between interest and
curiosity are considered. Before this can be atd@, the literature on interest is
selectively summarized, with an emphasis on thepgecessing. Then, to provide some
clarity, as well as to acknowledge overlaps andti@hs among interest and curiosity,

potential relations among interest and curiosigy@nsidered.
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Interest

Within the educational psychology literature, ietgrhas been described as an
emotion (Silvia 2005, 2006; Silvia et al., 2009)etation between person and object
(Hidi, 2006; Krapp, 2005, 2007), and as a motivaiovariable integral to learning and
development (Alexander, 1997; Hidi & Renninger, @0Rrapp, 2002). Research has
suggested that interest includes both cognitiveeandtional components (Ainley, 2006;
Ainley, Hidi et al., 2002; Hidi, 2006; Krapp, 200Silvia, 2006), with theories of interest
differing in their focus on these attributes. Mwrer, the degree to which cognitive
versus emotional attributes come into play has laegned to vary according to the stage
of interest development (Hidi, 2006).
Conceptualization

Interest is defined in terms of features such asvkedge of, positive feelings
toward, and value for the object of interest (Hulée, Durik, Schweigert, &
Harackiewicz, 2008; Schiefele, 2009). As an emmtioterest is described as having a
positive valence (Silvia, 2006). It is charactedy liking and the desire to engage with
particular content (Krapp, 2002; Krapp & Prenz@12) and includes absorption in the
task at hand and feelings of being engrossed (H880, 2006). Research indicates that
a balance between perceived competence and petagwgplexity of the objects at hand
IS necessary to support interest (Silvia, 2005;i&it al., 2009; Silvia & Kashdan, 2009).
The positive valence arises when something is perdexs moderately complex, yet
comprehensible. However, in considering interes positive emotion (lzard, 1977;
Silvia, 2006), it is important to examine its reatto the associated emotion of

enjoyment, and to note that interest and enjoyraennot synonymous (Reeve, 1989).
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While enjoyment relates to the perception of susfteperformance, interest is
associated more closely with challenge and othkaitoee variables such as complexity
(Reeve, 1989; Silvia, 2005).

Theories of interest with more cognitive leaninggplasize attention as a
defining feature of interest (Hidi, 2006). The expnce of interest is typically described
as one of sustained attention, with individuals enwilling and able to direct attention to
the objects of their interest (Ainley, Hidi et &002; Ainley, Hillman, & Hidi, 2002).
However, the way in which theoretical relations agnmterest and attention are manifest
in observed relations among the constructs isdiess. While theories of interest
indicate that attention and subsequently time-gk-ould increase as a result of
increased interest, empirical research has founédniesults (Graham, Tisher, Ainley, &
Kennedy, 2008; Hidi, 1990, 1995). For instanceststent with theories of interest as a
means of increasing sustained attention and tim&sky a study by Ainley, Hillman,
and Hidi (2002) found that students selected tmdpaore time reading passages whose
titles they reported to be interesting. In cortirk&Daniel, Waddill, Finstad, and Bourg
(2000) examined the allocation of attention whdading passages for comprehension,
and found that for interesting stories, individuspent less time reading and had
decreased secondary task reaction time indicafide@eased attention to the reading
task. At the same time, participants recalled nodithe passages that they reported as
interesting. Studies that have reported decre@s®edon-task concurrent with increased
interest have hypothesized that the relation betvigterest and attention is such that
interest focuses the direction of attention ont#sk, thereby requiring less time (Hidi,

1995; McDaniel et al., 2000). Based on this reampmeading time does not necessarily
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represent an accurate measure of attention asdadlainterest, since interest may be
important in increasing the quality of attentiorhigh may in turn decrease the quantity.

Persistence has received more consistent suppetfgition to interest (Ainley,
Corrigan, & Richardson, 2005; Ainley, Hidi et &002). Specifically, operationalized as
the reading of additional text passages when diveroptions to stop or continue
reading, Ainley and colleagues found that individuaho reported greater interest
during a task were more likely to choose to reatitemhal text passages (Ainley et al.,
2005; Ainley, Hidi et al., 2002; Ainley, Hillman at., 2002; Graham et al., 2008).
Unlike studies of attention and reading where sttglare given a set of texts that they
are required to read (e.g., McDaniel et al., 20@0Ddhe current study, participants
selected the sources and determined the amoum@they spent on the task as a whole.
This is similar to the methodology of Ainley andleagues (e.g., Ainley, Hillman et al.,
2002; Graham et al., 2008). Therefore, persisteadetermined by the number of
sources selected and total time spent on thewsskanalyzed in relation to students a
priori and post-hoc expressions of interest andbsity.

An additional feature of cognitive-based theoriesterest is the relation
between interest and knowledge. For some theknealedge is a defining feature of
interest, whereas for others it is a variable thkttes to, but does not define, interest.
Renninger and others (Hidi & Renninger, 2006; Reger, 2000) have included
knowledge as a critical, defining component ofiiegt. In such cases, enduring interest
is posited to require a certain level of knowledm®] to be unable to exist without
requisite knowledge (Hidi & Renninger, 2006). Th& of knowledge is regarded as

critical in maintaining interest over time, anddeveloping stored value, an associated
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feature of interest (Hidi, 1990; Hidi & Renning@006). In this manner, value is
believed to stem from an understanding of the algémterest that is sustained over
time, an understanding that is only possible whd development of knowledge.
However, other theories of interest have indicaésiprocal or concurrent
relations between knowledge and interest. In tloeléllof Domain Learning (MDL),
Alexander (1997, 2003) indicated that the relaiorong interest and knowledge changes
over the course of individuals’ academic developtinamd varies according to whether
interest is momentary (i.e., situational interestgnduring (i.e., individual interest). The
MDL accounts for the increase in knowledge andwvitiial interest consistent with the
development of expertise in a domain (Alexanded.etl995; Alexander & Murphy,
1998). As individuals gain knowledge and experegticis posited that their individual
interest increases. Reciprocally, as individuaigedbp increased individual interest in a
domain, they are more motivated to develop theavkedge (Alexander, 2003). As
such, individual interest and domain knowledge Hasen found to concurrently increase
from the earliest stage of acclimation to the Iatages of competence and proficiency
(Alexander et al., 1995). A different relatiorpissited to exist for situational interest and
knowledge, such that as knowledge increases wittpetence and proficiency, the
reliance on situational interest decreases (Aleggri®97, 2003). Individuals in
acclimation, even from its earliest stages mayuesdly experience momentary interest
triggered by the environment (Alexander, 1997, 30@3ver time, with experience in a
domain, this triggered interest is believed to hidneepotential to develop into more

sustained and recurring individual interest, a ttgu@ent modeled by Alexander (2003)
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in her Model of Domain Learning as well as Hidi &enninger (2006) in their four-
phase model of interest development.
Types of Interest

Given these defining features of interest, it isgssary to characterize two types
of interest frequently depicted within the educadibliterature and mentioned briefly
within the discussion of the MDL: individual inteteand situational interest. Situational
interest and individual interest are regarded aligadistinct cognitive and affective
components (Ainley, 2006; Hidi, 2006; Krapp, 2003jtuational interest, the
momentary experience of interest triggered by emvirental features and characteristics,
is defined by feelings of enjoyment accompaniednoynentary arousal or attention
(Hidi, 1990; Schraw & Lehman, 2001). For situatibmterest, the environmental
triggers are often described as universal, inclyd@riables such as novelty, complexity,
and surprisingness, termed collative variableslgiaer 1960). Additional variables of
situational interest have been identified, inclgdooherence, comprehensibility, and
vividness (Schiefele, 2009; Schraw & Lehman, 2(llvia, 2005; Silvia et al., 2009).
As situational interest has a history of reseanctiné context of reading (e.g., Asher,
Hymel, & Wigfield, 1978; Shirey & Reynolds, 1988;a8k et al., 1993), many of the
additional factors identified as triggering sitoaial interest relate to text processing.

In contrast to situational interest, individualardgst is an enduring disposition
toward and propensity to reengage with particubemtent (Krapp, 2002; Silvia, 2006;
Renninger, 2000). The experience of individuatiest manifests many of the same
characteristics as situational interest, includiegghtened attention (Ainley, Hidi et al.,

2002; Lehman, Schraw, McCrudden, & Hartley, 200%) anjoyment (Hidi, 2006;



44

Schiefele, 2009; Silvia, 2006). Accordingly, iidrs decisions to participate in certain
activities or tasks in a predictable way; for im&t@, guiding decisions about college
major or choices to engage in behaviors and aetsvielated to the subject of individual
interest (Lapan, Shaughnessy, & Boggs, 1996).

Within academic contexts, the study of individugkrest typically depicts
individual interest at the domain level. Howevarstudies focusing on learning from
text, the relatively stable interest in certainitspwithin a domain, topic interest, has
been frequently examined (e.g., Alexander, Kulikdhwi& Schulze, 1994; Schiefele,
1996). Topic interest is considered a type ofvidlial interest that more narrowly
specifies the content of the individual interesthi®fele, 1996). Previous research has
indicated that topic interest tends to be relatedeeper-level learning, but less with
surface-level learning (Schiefele, 1992, 1996)e €arrent study examined relations
between topic interest and both surface and dekgaitors of task performance in order
to address the relation between interest and legiinia multiple source use task.

Measures of topic interest have typically taken farons. The first aligns with
many measures of individual interest, includingesal/dimensions regarded as central
for individual interest, such as value and feellBgscolo & Mason, 2003; Schiefele,
1996). However, rather than asking individualsatie agreement for the domain in
general, a specific topic from the domain is sel@ctThe second typical measure of
topic interest includes a set of sub-topics withilomain, with individuals asked to
report their level of interest in each of the sapits (Alexander & Murphy, 1998;
Murphy & Alexander, 2002). This method for the m@@ment of topic interest was

selected for the current study because it aligiis thie definition of topic interest put
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forth in this review. Namely, it provided an oviéevaluation of participants’ interest for
a range of topics within a domain.

In cases of situational and individual interesdeéining feature of the interest
experience is that it is directed toward specibgeots or content (Hidi, 2006; Krapp,
2007). Characterizing individuals as interestecessitates a description of the object of
their interest. The objects of interest are regaras being largely specific to the
individual, both in terms of enduring individuaténests and in terms of momentary
situational interest (Krapp, 2002). Even thoudbhational interest is depicted in large
part as resulting from environmental triggers, @ertndividual characteristics such as
knowledge have been found to relate to the expegiehsituational interest (Alexander
et al., 1994, Logtenberg, van Boxtel, & van Houtd#/s, 2011; Rotgans & Schmidt,
2011). For instance, Alexander, Kulikowich, andh@eze (1994) found that topic
knowledge related to reported interest for conpeasented in scientific texts. In light of
theoretical and empirical evidence to support #s@n-specific nature of situational
interest, research has frequently predeterminedhfexts of interest, such as identifying
certain texts as more or less interesting (e.gDafiel et al., 2000; Wade et al., 1993).
While such studies capitalize on the environmetnigders identified as related to
situational interest, they do not allow for indival differences in the particular objects
that individuals may find interesting, and repartyadifferences in outcomes related to
interest, rather than describing the interestfitsel
Educational Implications

Interest is depicted as both a means and an eratlémation. On the one hand, it

is frequently examined as a motivator for learrang academic performance (Ainley,
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Hidi et al., 2002; Alao & Guthrie, 1999; McDanidla., 2000; Shirey & Reynolds, 1988;
Rotgans & Schmidt, 2011). Interest has been faandlate to student performance for
short-term academic tasks such as the compreheofterts (Alexander et al., 1994,
Murphy & Alexander, 2002; Schiefele & Krapp, 1996hderstanding of course material
(Rotgans & Schmidt, 2011), and strategy use (Ala@uhrie, 1999; Alexander &
Murphy, 1998). On the other hand, interest hasnoliteen described as an inherent goal
of education over the past century (Dewey, 19101e$a1890/1950). From the early
writings of Dewey (1910) and James (1890/1950) gibed of developing students as
interested learners has prevailed as an under¢wfeducation, albeit a goal not as
readily apparent in today’s educational systengoads of knowledge acquisition or
higher order thinking (e.g., CCSS, 2012). Howetlsz,development of interest across
academic settings and the lifespan has receivedaning attention in the past decades
(Alexander, 2003; Hidi & Renninger, 2006; Krapp02).
Potential Relations between Curiosity and Interest

Interest and curiosity are often regarded as cohoicg or as related in a
directional or reciprocal manner. For instancesame theoretical discussions, curiosity
is identified as a potential cause of interest (Bgwl910; Schmitt & Lahroodi, 2008;
Silvia, 2008). For Schmitt and Lahroodi (2008)sttirectional relation is linked closely
to changes in one’s knowledge. They suggest thasity increases an individual’s
knowledge, which can support the development atviddal interests. Additionally,
reciprocal connections between interest and cuyibsive been proposed, with varied
explanations of the bi-directional nature (Arnohale 2011; Engel & Randall, 2009;

Hidi, 2006; Renninger, 2000). For one, interes Ibeen regarded as supporting the
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increase of knowledge that facilitates curiositgsfions, which then supports the
continuing development of interest (Hidi, 2006; Rieiger, 2000). Arnone and
colleagues (2011) put forward a similar conceptidren noting that, “it is curiosity’s
power to both trigger and be triggered throughdéeelopment and deepening of
interest” (p. 186). They implicate curiosity aghba motivator for and outcome of
interest.

In light of theoretical connections, only a fewdits have empirically examined
interest and curiosity through the inclusion of sweas of each construct (Boscolo et al.,
2011; Connelly, 2011; Silvia, 2005, 2008; Silvisakt 2009). With the exception of the
study by Boscolo and colleagues (2011), theseesdusinployed Silvia’s appraisal model
of interest as a means of examining the relatiomsray interest and curiosity. For
Boscolo and colleagues (2011), the focus was orethéon of topic interest and state
curiosity while reading multiple types of textsur@sity for specific text passages (rated
during reading) was significantly related to intdrie the topic of the passage (rated a
priori). Boscolo et al. (2011) described this asairectional relation among topic
interest and state curiosity.

In contrast, Silvia and others examined the refelietween trait curiosity and
situational interest (Connelly, 2011; Silvia 20@808; Silvia et al., 2009). Trait
curiosity was not related to interest in viewingtact art or complex polygons (Silvia,
2005). Rather, a more recent study of perceivddyato understand complex pictures
and poetry found perceived ability to mediate atpasrelation between trait curiosity

and reported situational interest in viewing arv&, 2008). The same relation did not
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hold for simple pictures or poetry, suggesting tiegorted interest and trait curiosity may
relate only when the stimuli are complex.

A particular challenge for distinguishing interasid curiosity is the similar
conditions and characteristics of the variableth@ir momentary forms, situational
interest and state curiosity. For both, collatregiables such as novelty and
surprisingness are implicated as triggers in thérenment (Berlyne, 196@ avojova &
Sollar, 2007; Kashdan & Yuen, 2007; Schiefele, 3009wever, situational interest has
been found to relate to additional environmenteldes such as concreteness and
vividness (Sadoski, Goetz, & Rodriguez, 2000; Selee 2009). Moreover, both
curiosity and interest are characterized by in@éadtention and persistence (Ainley,
Hidi et al., 2002; Bowler, 2010; Hidi, 1995; Wadeak, 1993) as well as positive
feelings (Kang et al., 2009; Litman et al., 2011vi&, 2006). Measures of these two
variables have perpetuated the tendency to ugeitims interchangeablynterest
frequently appears in measures of curiosity (€igman & Spielberger, 2003guriosity
appears in measures of interest (e.g., Silvia, R@0tl other measures assess interest and
curiosity as a unitary construct (e.g., Curiosittérest in the World Scale: Peterson &
Seligman, 2004).

For the purpose of the current study, interestamabsity were differentiated in
their enduring forms (i.e., topic interest andttaairiosity). This extended limited prior
research that examined both of these constru¢keinontext of a single study, and
allowed for topic interest and trait curiosity te independently examined in relation to
situational expressions of interest and curiosityvall as to indicators and outcomes of

multiple source use. However, given the challemg#sd with separating interest and
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curiosity in their situational forms (i.e., situatial interest and state curiosity), no attempt
was made in the current study to separate posekpiessions of interest and curiosity.
In the conceptual model, topic interest and traitasity were not hypothesized to be
related. In theoretical models indicating relasidr@tween interest and curiosity, these
relations exist between trait curiosity and sitoiadl interest (Hidi, 2006; Renninger,
2000) and individual interest and state curiositsnpne et al., 2011). Although interest
has been postulated to relate to the developmesgetfific individual interests (Arnone
et al., 2011), this relation is regarded as takilage over time. As such, interest in one
specific topic was not hypothesized to be relatetldit curiosity.
Knowledge, Interest, and Curiosity

For epistemic curiosity, defined as the need oirddsr knowledge, knowledge is
a defining factor.In contrast, for interest, knowledge does notroéippear as a
definitional factor, and enters as a central charatic only in certain theoretical
perspectives (e.g., Renninger, 2000; RenningernE&é asher, 2002). Rather, interest
and knowledge are typically regarded as two disttoastructs that are reciprocally
related (Alexander, 2003). For individual interéstowledge is identified as something
that is present and increases concurrently (Aleggri®97; Silvia, 2005). However,
consistent with the MDL, situational interest extsla somewhat inverse relation with
knowledge, indicating that with increased knowledge reliance on situational interest
decreases (Alexander, 1997, 2003).

In contrast to the positive relation of interestl &mowledge, curiosity, by
definition, is marked by the absence of specifiolkledge (Loewenstein, 1994). For

curiosity, research has centered on the optimueldesf knowledge that stimulate
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curiosity (Kang et al., 2009; Litman et al., 2009)eoretical and empirical research has
suggested that a moderate amount of knowledgenduoive to experiencing curiosity
(Kang et al., 2009; Loewenstein, 1994; Schmitt &taodi, 2008). If individuals are
confident that they know something or are unknogéable about something, they are
less likely to report feeling curious than if thegve a moderate level of knowledge
(Kang et al., 2009).

Research on levels of knowledge in relation toasity has been examined in the
context of curiosity for trivia questions and hasasured knowledge as participants’
confidence in whether they know the answer to goyeestions (Kang et al., 2009;
Litman et al., 2005). Couched in this contextomegd curiosity was highest for
guestions where moderate levels of knowledge weperted (Kang et al., 2009). Further
comparisons of I-type and D-type curiosity suggestat D-type trait curiosity produced
the strongest relation to state curiosity for quest associated with moderate levels of
knowledge, whereas I-type trait curiosity was lidketh curiosity for questions of lower
levels of knowledge (Litman et al., 2005). Thiggests that when individuals have
moderate levels of knowledge, operationalized aslgahe answer on the tip of one’s
tongue, there is a stronger sense that thereap angknowledge that needs to be resolved
to avoid ignorance (Litman et al., 2005). On th®eo hand, feeling confident that one
has limited knowledge and consequently much mokatav may be more closely
related to feeling curiosity as a growing and exgpamopportunity for learning and
exploration (Litman et al., 2005). It is importdatnote that these studies address a
relation among knowledge and state curiosity. Eh&tion between trait curiosity and

knowledge on a specific topic has not receivedrigtemal justification or empirical
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support. As such, trait curiosity and topic knosge are not hypothesized to be related
in the current study.

While much of the research examining the relalietween interest and
knowledge has measured knowledge through testsutingsity literature has focused
more on individuals’ perceptions of knowledge, meag the extent to which
individuals believe they have knowledge about @&gitopic or question (Murphy, 1998).
In the current study, the measurement of knowledgelation to curiosity helped to
facilitate understandings of whether the relatibesveen curiosity and knowledge
resemble the relation between interest and knowléaigmeasured rather than perceived
knowledge. The current study included a measutept knowledge that was examined
in relation to expressions of interest and cunosikopic knowledge was hypothesized to
be positively related to topic interest, but notreot curiosity. Therefore, no relation
between topic knowledge and trait curiosity wasuded in the conceptual model.
Further, while not distinguishing post-hoc expressiof situational interest and state
curiosity, topic knowledge was regarded as havipgstive relation with situational
interest. Additionally, given the interactive rates between knowledge and interest
identified in the literature (Alexander & Murphy9948; Taboada et al., 2009), the effect
of an interaction between knowledge and interestamce use and outcomes measures
was examined.

In addition to investigating the relations amonigrast, curiosity, and knowledge,
the current study examined I-type and D-type trartosity and topic interest in relation
to multiple source use processes (e.g., numbetygedof sources used) and products of

that source use (e.g., performance on an outcorasure). This allowed for the
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examination of interest and curiosity in their mereluring forms as they relate to the
selection and use of multiple sources, and to xipeessions of interest and curiosity
articulated following the multiple source use pgeThese relations are depicted in
Figure 1.

For the current study it was important to constuaw individuals’ interest,
curiosity, and knowledge might affect their usesofirces and outcomes of a multiple
source use task. To address the third major relsemrestion of this literature review, the
research relating multiple source use with inter@stosity, and knowledge is reviewed.
The role of individual characteristics within theiltiple source use process is explained
through the framework of multiple source use.

Interest, Curiosity, and Knowledge in Relation to Multiple Source Use

For the current study, the relations between reeld@racteristics and source use
are a central question. Specifically, the reatharacteristics of interest, curiosity, and
knowledge as related to multiple source use agginfary concern and reflect the third
major question addressed in this literature revi&wmowledge in relation to multiple
source use is summarized first. As this literatarextensive, seminal studies are
summarized, followed by an overview of more curiferdings. Then, the theoretical
and empirical findings within the multiple sourcgediterature that position interest and
curiosity as motivational variables giving risedifferences in source use are
exhaustively reviewed. Finally, the interest andasity literatures are examined to
provide an explanation for the selection of muétipburce use as a task in which interest

and curiosity are expected to be enacted.
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Knowledge and Multiple Source Use

As expertise has been associated with increasediddmowledge and individual
interest according to models of academic developsigch as the Model of Domain
Learning (Alexander, 1997, 2003), the relation leswknowledge and source selection
is of particular concern for the current studync®i the early work on multiple source use
comparing novices and experts in a domain, levelkperience in a domain has been
identified as a factor related to better understapend integration across sources (Rouet
et al., 1997; Wineburg, 1991). The MDM regardsattention of experts to source
features as one reader-text interaction that helpgplain this finding (Perfetti et al.,
1999). As readers are more attuned to sourcerésathey are better able to differentiate
sources, providing for the creation of situationdelg distinct for each source and
combined across documents (Strgmsg & Braten, 2009).

Similarly, in line with expert-novice differencesmultiple source use
(Wineburg, 1991), differences in topic and domaiwowledge have been identified as
contributing factors to the way in which individaaelect and use sources (Gil et al.,
2010; Rouet et al., 1997). Attempts have been rtagarse the contribution of
disciplinary knowledge from knowledge related toltiple source use for individuals
nearing expertise in fields that require the frequese of multiple sources (Rouet et al.,
1997). In an examination of the comprehensionevaduation of multiple sources in the
context of an historical controversy (i.e., the &aa Canal), Rouet, Farvart, Britt, and
Perfetti (1997) compared history and psychologylgate students. While the history
students demonstrated more history domain knowladge knowledge of the history of

the Panama Canal was similar across groups. Atnedsvo groups, students did not
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differ in the time or order spent reading the semeavided documents. However, the
groups differentially rated the usefulness of searand provided different types of
justifications for source utility.

For instance, compared to psychology graduateestadhistory graduate students
rated participant accounts as more useful sourdestory students also provided more
justifications of usefulness based on source feat(g.g., author) and relation of the
source to the task. Comparatively, the psychokiggents tended to focus their utility
evaluations on the content presented in the sourctheir essays based on the sources,
group differences were also manifest in the clgnesided and number of
contextualized statements, but not in the numbebpafce citations or corroborations.

In addition to overarching disciplinary or dom&mowledge, the role of topic
knowledge has been robustly examined within theiplalsource use literature (e.g., Gil
et al., 2010; Stadtler & Bromme, 2008; Stramsd.eP810). This has resulted in
investigations of topic knowledge as a direct abatory factor in multiple source use
processes, and frequently as a control variabdetount for the relations of task (e.g.,
task directions; Cerdan & Vidal-Abarca, 2008) andividual (e.g., self-efficacy; Braten
et al., 2013) to multiple source use. For theantrstudy, topic knowledge was
examined with regard to its direct contributionsgruoltiple source use.

Interest and Curiosity in Relation to Multiple Source Use

In addition to translating the concepts of texteband situation model from single
to multiple texts, the MDM and the MD-TRACE Modetain the focus of Kintsch’s
(1998) C-1 model on the interaction among readesk tand text, or in this case, reader,

task and multiple texts (Rouet, 2006). Examinatiohreader characteristics in multiple
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source use have focused almost exclusively on ieha@ls’ knowledge (e.g., Wineburg,
1991) and epistemic beliefs (e.g., Braten & Strar@®d0a). However, theoretical
models pose motivations as important charactesisticunderstanding differences in
source use (Rouet, 2006). Within this framewarkijted empirical research on the
relations between motivations and multiple sourse has begun to emerge (Braten et al.,
2013; Braten & Stremsg, 2006; Salmerdn et al., 281@msg & Braten, 2009; Stramsg
et al., 2010). While multiple source use reselia@hexamined interest, to the knowledge
of the author, no studies have examined curiosity eeader characteristic related to
multiple source use.

In a systematic review of motivation in relationniltimedia, hypermedia, and
hypertext learning and processes, Moos and Mamo@@i10) identified interest as the
most commonly researched motivation. The studiewed found mixed results in
relation to interest and learning within these eatd. However, this emerged in part
from a focus of some studies on interest in terheeductive details, which resulted in
negative relations between interesting texts amopcehension (e.g., Mayer, Griffith,
Jurkowitz, & Rothman, 2008). Additionally, thedadies often identified complex
relations among interest and knowledge, for insganoting that interest and
comprehension were positively related only for hkglowledge individuals (e.qg.,
Salmerdn, Kintsch, & Canfias, 2006). It is importantecognize that while research on
multimedia, hypermedia, and hypertext has the patieior examination in multiple
source contexts, most of the research identifiddigireview focused on interest in

relation to learning from a single source (e.gwless, Brown, Mills, & Mayall, 2003).
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Of research investigating multiple source use aterest, only a few studies have
examined measures of individual interest in refatmsource use or source
comprehension (Braten & Stremsg, 2006; Streamsgd&eRr 2009; Stramsg et al., 2010)
and one examined interest as a justification fors® utility (Braasch et al., 2013). Ina
study of Internet-based learning activities, Bréad Streamsg (2006) identified
individual interest in participants’ domain of syuals a positive predictor of online
communication about subject content, but as ureeltd reported identification and
evaluation of online sources. In a later study &xamined relations among knowledge,
epistemic beliefs, and multiple source use comprsiba, Stramsg and Braten (2009)
utilized topic interest as a control. Although tie¢ main focus of the study, topic
interest was significantly related to comprehensiSpecifically, topic interest positively
correlated with comprehension of individual texdsagell as across texts when measured
through a sentence verification task, a findindicaped in a similar study (Stremsg et
al., 2010). Finally, in an intervention study exaimg students’ justifications for source
usefulness, Braash and colleagues (2013) identiftedest as a reported justification.
However, it was not cited as frequently as soueaduires as a justification, perhaps given
the focus of the intervention on source featum$hough topic interest was included in
several other studies (Stadtler & Bromme, 2007 8200was examined as a covariate to
address group differences and was excluded frotysaisa The current study built on
these prior studies to examine interest as watba®sity as predictors of source use,
thereby examining the relations theoretically pain the MDM and the MD-TRACE

models.
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Multiple Source Use as a Manifestation of Interesand Curiosity

Multiple source use was selected as the task efest because it is believed to
provide students with opportunities to engage pl@ation, an indicator of both interest
and curiosity (Spielberger & Starr, 1994; Lowry &hson, 1981). For interest,
exploration of text has been examined when pagitpwere given the choice to read
additional sections of text or to quit reading.tHese studies, increased interest predicted
continued engagement (Ainley, Hidi et al., 2002718y, Hillman et al., 2002). For
curiosity, examining how it manifests within an demic task that allows for exploration
and choice is of particular importance given istdry of association with exploratory
behaviors (Spielberger & Starr, 1994). Althoughat not yet been empirically
examined in relation to multiple source use, tHedm®mn and use of multiple sources
provides an academic task that includes choicesapbbration.

With regard to exploration, some studies of cutjosave operationalized
curiosity in terms of behaviors such as inquirydéin& Randall, 2009; Lowry &
Johnson, 1981; Subbotsky, 2010), or linked culyasitasured via self-report
guestionnaires to behaviors such as question agRetgrs, 1978). Additionally, a line
of research into neurological and behavioral cates of curiosity has identified
curiosity as positively associated with the desirancover hidden answers and the
willingness to expend greater resources to do smgket al., 2009; Litman et al., 2005).
A study by Lowry and Johnson (1981) representsthey that most directly relates to
curiosity and multiple source use as a measurgmbgation. In that study, students in
two instructional conditions (i.e., controversy arah-controversy) were provided with

choices of materials to use (e.g., text and vidégther than separating curiosity and
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exploratory behaviors, the number of selectiondestts made and their willingness to
spend free time learning more about the subjectusad as the measure of curiosity.
The current study built on this by including a primeasures of curiosity. Additionally,
it included post-hoc reported interest and curyoag reasons for source selection in
relation to the number and types of sources seleateneasure of enactment similar to
exploration studied in prior research (Lowry & Jebn, 1981).

The open-ended nature of the task used in therdustedy provided students
with the opportunity to pursue source material$ tdagtured their interest or curiosity.
Alternatively, students had the opportunity to @spto the task and source selection in
ways that were not associated with their interesuoosity. The retrospective interview
probing students’ source selection was designédetatify the interest- and curiosity-
related reasons for students’ source selections.

Summary

This literature review identified several overanghconclusions regarding
interest, curiosity, students multiple source asg] the relations between interest,
curiosity, knowledge, and source use. With regardterest and curiosity, the
thoroughness of the literatures differed in theerkto which they addressed the relation
to learning and academic performance. While istenas an extended history of
research within education (e.g., Alexander etl®l94; Schiefele, 1996), curiosity has
recently emerged within the empirical literatureaagariable important for understanding
student learning (e.g., Neblett et al., 2004; W&@84). Within the research on

curiosity, several themes were identified: needkfaywledge, motivator for or enactment
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of exploratory behaviors, relation to collative iedtes, and emotions and arousal
(Grossnickle, 2014).

The literature on source characteristics identiiddcus on certain source
features over others. Characteristics such a®gythblication, and categories of
sources (e.g., newspaper, government report, tekjliave been examined in relation to
their effect on students’ source use (Braasch.e2@09; Brem et al., 2001; Stadtler &
Bromme, 2007). Moreover, studies of source ushkimwitistory have focused on the use
of primary sources as compared to secondary so(lRoeget et al., 1997; Wineburg,
1991). These types of source characteristics haga found to play an important role in
students’ source selection and use. Yet, otheactexistics remain underexamined.
Specifically, whether sources are digital or pphi/sical, have remained relatively
unaddressed, and no studies have explicitly cordpsttelents’ source use in digital vs.
print formats.

Finally, this literature review revealed that whiteoretical models of multiple
source use such as the MDM and MD-TRACE models éR&006) emphasize the
importance of a variety of individual differenceriadles in the understanding of
students’ source use, empirical examinations heiwedd to address the role of
knowledge to the exclusion of other factors. lesthstudies, topic and domain
knowledge have been found to impact source seleatial use (Gil et al., 2010; Rouet et
al., 1997). In comparison, multiple source uséistihave only addressed the role of
interest to a limited extent (e.qg., Braasch et24l1,3), and have not examined curiosity.
The studies that have examined interest foundastdo predict students’ performance

on multiple source use outcomes (Strgmsg and Br2@€9) and source evaluations
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(Braasch et al., 2013). Moreover, given exploraais a manifestation of interest and
curiosity, multiple source use tasks provide anoopmity ripe for examining interest
and curiosity. Taken together, theoretical andigogh evidence indicates the need for
further exploration of interest and curiosity ihatén to multiple source use for students
at the undergraduate level. Given these finditigscurrent study was designed to

address some of these gaps in the literature.
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CHAPTER 3
METHODOLOGY

The purpose of this study was to examine: (apdifices is students’ use of
digital versus print sources, (b) relations amaigients’ topic interest, trait curiosity,
and topic knowledge, (c) how students’ topic inggréait curiosity, and topic knowledge
relate to their source selections and performanca multiple source use task, and (d)
how students’ topic interest, trait curiosity, angic knowledge relate to their
expressions of interest and curiosity. To this,emdlergraduate students participated in
two sessions. In session one, participants coegblateasures of topic knowledge, topic
interest, and trait curiosity. In session twoytkempleted a multiple source use task in
which they were instructed to construct and preadhdwerPoint presentation on
Alzheimer’s Disease suitable for a high-school ande. To address the question of
students’ selection and use of multiple types ofses, participants were provided with
print sources (e.g., books, journals, images) apekdetermined set of digital resources
(e.g., PDFs, digital images). While completing ¢ineen task, participants’ source use
was videotaped with a head-mounted camera. Folptie multiple source use task, a
retrospective guided interview was conducted tceustdnd participants’ motivations for
source selection and use. During the interviewtj@pants were asked their rationale for
selecting each of the sources and their reasonsdiniding what they did in their
presentation.

Prior to collecting data for the purposed studyeépilot studies were conducted.
The first two pilot studies examined the relialiltf the individual difference measures

and addressed whether students enrolled in a hdematopment course would include
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an adequate amount of variability on the measufée third pilot study was conducted
to determine a suitable multiple source use taskdicern the amount of time that
participants took to complete the task.

Pilot Study 1
Participants

Participants in the first pilot study were 30 urgtaduate students enrolled in an
elective course in human development who compligtedtudy for extra credit. The
sample included 14 males (46.67%) and 16 fema®838S0). Participants were 19.03
(SD=0.89) years old on average, and all particgpardre native English speakers. The
sample included freshman (n=11), sophomores (nFl2iprs (n=5), and seniors (N=2).
Participants were 56.67% white, 16.67% Asian/Pad¢#lander, 13.33% Black, 6.67%

Hispanic, and 6.67% other.
Measures and Procedure

Participants completed the survey measures forlpafthe study, including the
topic interest, trait curiosity, and topic knowledgeasures. These measures were
completed online. As the measures are describgreater detail in the measures section
for the main study, they are only be summarizesflyrin this section. The topic interest
measure asked individuals to rate their interedOimeurodevelopmental disorders on a
100-point scale fromot at all interestedo very interested The possible scores for this
measure ranged from 0 to 1000, with lower scordgating lower interest. The trait
curiosity measure included five items measuringredt-type (I-type) curiosity and five

items measuring deprivation-type (D-type) curiosatigen from pre-existing measures
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(Litman, 2008; Litman & Jimerson, 2004; Litman &i€lperger, 2003). The items for
the two curiosity scales were alternated, and @pénts responded on a scale from 1 to
5, with possible scores for each scale ranging f5e25.

The topic knowledge measure consisted of 10 maekgploice items on the topic
of Alzheimer’s Disease developed for the purposthisfstudy. Each item had four
response options weighted on a graduated scaledooract (4 points), to Alzheimer’s
incorrect or neurological disorder distractor (2®), psychological disorder distractor
(1 point), and general disorder distractor (O m@)intThe items were selected from
material presented in the sources to be used isttity and were designed to capture a
range of aspects, including symptoms, treatmeit canses of Alzheimer’s Disease. A
content expert reviewed the measure to determoeevialidity and accuracy of the
guestions. Based on feedback, changes to wordithgesponse options were made prior
to administering the measure to the pilot samplee topic knowledge measure was
evaluated in the pilot sample for both the binaxyreng with possible scores from 0-10

and the graduated response scoring with possiblesérom 0-40.
Results

Findings from the pilot study revealed that studenthibited a range of topic
interest, I-type trait curiosity, D-type trait cosity, and topic knowledge. See Table 1

for a summary of the descriptive statistics forreatthe measures.
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Table 1

Summary of Pilot 1 Data for Individual Differenceebsures

Possible Range Mean (SD) Scale
score Reliability
Topic interest 0-1000 32-858 494.60 0=0.89
(184.50)

I-type trait curiosity 5-25 15-25 19.93 (3.19) «=0.70
D-type trait curiosity 5-25 10-25 17.40 (4.01) «=0.69
Topic knowledge 0-10 4-9 5.83(1.42) KRg=-.04
(binary)
Topic knowledge 0-40 21-38 28.00 (4.53) a=.06

(graduated response)

With regard to the reliability of the measure thpic interest, I-type trait
curiosity, and D-type trait curiosity measures hadeptable reliability as measured by
internal consistency. Alpha was .89 for scoreshertopic interest measure, .70 for
scores on the I-type curiosity measure, and .68dores on the D-type curiosity
measure. As such, these measures were deemegagigrand no changes were made
prior to administering them in the main study. Hwer, scores on the topic knowledge
measure did not have high internal consistencyhfergraduated responsse=(06)
scoring method and had a negative coefficientHerltinary scoring method (KR=-.04)
because the sum of the individual item variances gvaater than the total test variance.
Based on an evaluation of item statistics and itemelations, this was due in part to
negative correlations between some of the itemd@maorrelations among other items.
As such, the individual items were carefully sanized to determine if specific items
should be dropped or adjusted. The item diffiegliand discrimination for the 10 items
are included in Table 2, along with the percentaigearticipants receiving each of the

scores in the graduated scoring method.
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Table 2

Topic Knowledge Measure Pilot 1 Item Statistics

Graduated response score proportion

ltem Difficulty Discrimination 0 1 2 4
1 40 .16 .07 37 A7 40
2 A7 42 .33 10 .10 A7
3 37 .10 A7 A7 .30 37
4 A7 .28 A7 37 .00 A7
5 A7 42 37 .03 13 A7
6 .90 -.04 .00 .03 .07 .90
7 .70 42 .00 .07 .23 .70
8 40 .30 .03 .00 .57 40
9 73 .20 .03 .20 .03 73
10 .93 .02 .00 .00 .07 .93

Note: Graduated response score proportions do not atlal 1100 due to rounding.
Discrimination was calculated as the differencdifficulty between participants scoring
above the mean and below the mean based on thg Bow@ing method. Positive
discrimination indicates that the participants parfing above the mean were more
likely to get an item correct and suggests thaitdma is functioning as expected.
Based on the calculated difficulty scores, itenas@ 10 were determined to be
too easy, as at least 90% of participants correéeponded to these items. As such,
these items were adjusted to increase the vatiabpecifically, the content of item 6
was reworded for both the stem and response opioinsrease the nuance of the
guestion content to be tested. The content of t6rwas determined to be too simple for
the given sample and was replaced with a diffegelestion. Additionally, items with
low response rates on one or more of the distragtere revised. For instance, the
response options for item 4 were reworded to irsggrarallelism and for item 9 the
response options were reworded to increase theudtif of the question. In addition,

given concerns with reliability of the topic knowllge measure, and it was determined
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that an open-ended question would be includedamthin study to increase the potential
for reliably measuring topic knowledge. Despitea@&rns about item reliability, item-
level discrimination suggested that most of thengewith the exception of items 6 and
10, were functioning as expected, such that indiisl scoring above the mean were
more likely to respond correctly to the items tivadividuals scoring below the mean.
The changes to the test were made in conjunctitimavi expert in statistics and
measurement to prepare for a second pilot study.
Pilot Study 2

The second pilot study was conducted in ordevé&duate the revised knowledge
measure and to analyze reliability through testgeanalysis. For knowledge tests,
internal consistency can underestimate test réit\ahn part because internal consistency
assumes the unidimensionality of the items (Croékéigina, 1986). For the
knowledge test, although all of the items addresssidgle topic, they were designed to
address different aspects of the topic. For actkpowledge measure for Alzheimer’s
Disease to have content validity implies that treasure covers the breadth of the topic.
Accordingly, items addressed various aspects @adiss such as causes, symptoms, and
treatment, and included biophysical, genetic, aui$ aspects. Under these conditions,
test-retest reliability was determined to provideitional information about test
reliability. Therefore, a second pilot test waaawocted to examine consistency in scores

on the knowledge measure over time.
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Participants

Participants included 45 undergraduate students6¥%b male, 84.44% female),
recruited from a human development course thatasasmed to have a similar sample of
students compared to the target population. Raatits were 20.6750=1.30) years on
average and were 88.89% native English speakdrsy ificluded sophomores (n=10),
juniors (n=16), and seniors (n=19). Participangser8.94% white, 23.40%
Asian/Pacific Islander, 10.64% Hispanic, 6.38% R|aand 4.26% multiethnic or other.
Given the focus on test-retest reliability, onlyad&om participants who completed the

measures at both time points are reported forpitos study.
Measures and Procedure

Participants completed a revised version of théd-topic knowledge test at
two time points at least 2 weeks aparhe order of the items and responses were altered

from time 1 to time 2 and the measure was completdide.
Results

Participants’ scores for the 10-item knowledge masasare included in Table 3.
Table 3

Pilot 2 Topic Knowledge Test at Time 1 and Time 2

Time 1 Time 2
Possible Range Mean Range Mean
score (SD) (SD)
Topic knowledge 0-10 1-9 4.40 (1.70) 2-8 4.40 (1.63)
(binary)
Topic knowledge 0-40 9-31 20.18 7-28 19.93
(graduated (4.66) (4.24)

response)
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The performance of participants was significantiyrelated between Time 1 and
Time 2 for the binary scoring methad=(46,p<.01). However, this correlation is not as
high as was desired for test-retest reliabilityo¢ker & Algina, 1986). However, scores
for the knowledge test calculated through the gasehliresponse scoring method were
not significantly correlated€.22,p=.15). An examination of kappa)(for each of the
items between T1 and T2 identified problematic gerfror each item, the number of
individuals who received the same score across pinirgs was computed. The binary
scoring method producedvalues that were determined to be fair to moddrate4;
Shrout, 1998) for seven of the 10 items. This sstgd that for most of the items,
students identified the same correct or incoriechi The reliability of the three items
with low « values (items 6, 8, and 10) were therefore sam@thin the main study.

Pilot Study 3

The third pilot study was conducted to determirseigable multiple source use
task that would elicit variability in multiple saze use behaviors and performance, and
would allow participants’ interest and curiosityrt@nifest. Further, this pilot study
allowed for the refinement of task instructionglegermine whether participants
interpreted the task as intended. As the impoeari¢ask in source selection and use
has been well documented in the multiple sourcditesature (Cerdan & Vidal-Abarca,
2008; Le Biog & Rouet, 2007), this pilot study waesemed critical in identifying an
appropriate task for this study.

The third pilot study consisted of five participgnncluding four undergraduates
and one graduate student. Three variations abflewere implemented (a) creating a

PowerPoint presentation (n=1), (b) creating andgming a PowerPoint presentation
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(n=2), and (c) creating and presenting an outlie2). Only one individual was given
the instructions to create a PowerPoint but wasskéd to explain the slides. It was
evident that insufficient information about taskfpemance could be ascertained without
participants’ explanations of the points that thag included, and that many of the
points were ambiguous. Accordingly, having pap@its talk through their slides or
outline was included for the remainder of the pgatticipants.

The remaining four individuals were divided betweempleting the PowerPoint
or an outline using pencil and paper. Individwadse directed to create a presentation
(or outline) on any aspect of Alzheimer’s Diseds# they wanted, and that they would
be asked to explain their presentation or outlineeahey had completed it. Following
completion of the task, they were asked severadtoures to gauge the interpretability of
and their engagement with the task. When indivslueere asked what they thought the
task was asking them to do, they responded similaniggesting that they were supposed
to use sources, write some words or include pist(irethe case of the PowerPoint), and
then elaborate in their explanations. When | asied they could be prompted to
provide a more thorough explanation, the fourthip@ant suggested that | ask
individuals to talk through their presentation aellwhat they would say for each slide.
After implementing this for the final participantwas deemed an effective way of
eliciting participant elaborations and explanatiaihout causing undo performance
anxiety.

Finally, to decide between the PowerPoint andmeitl considered participants’
responses to a question regarding which of thesttsdy thought would be more

engaging. Specifically, they were asked whethey thought they would be more or less
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engaged if they were asked to create an outlineugeast PowerPoint presentation. All
participants indicated that they found or wouldé&wnd the PowerPoint presentation to
be more engaging as a task. Consequently, creatishgpresenting a PowerPoint was
selected as the final version of the task for tlaénnstudy.

Main Study
Participants

Participants for the study were 50 undergraduaesiited from a research
methods course in human development from a largeAtiantic university. The sample
consisted of 20.0% males and 80.0% females widvanage age of 20.54 years
(SD=1.18). Participants were 6.0% freshman, 16.0%eopres, 38.0% juniors, and
40.0% seniors, and they had an average GPA 0of(834.38). Most participants
(94.0%) were native English speakers. Participaet® 60.0% White, 14% Hispanic,
16.0% Black, and 10.0% Asian/Pacific Islander.

Participants completed an average of 2.44 coursdevielopmental psychology
or human development and 0.20 courses in neurapbygsi or neuroscience. As
participants were could also have learned aboutéirer’s Disease through personal
experiences, they were asked whether they hadyfan@mbers with Alzheimer’s
Disease or experience caring for or living withiuiduals with Alzheimer’s. Fifteen
participants (30.0%) reported having a family memdi¢h Alzheimer’s, and of these
individuals, two reported having lived with someaméh Alzheimer’s and two reported
living with and caring for someone with Alzheimer$his information was collected for

demographic purposes and were not analyzed inutierd study.
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Undergraduate students were chosen as the targelgtion for several reasons.
First, for undergraduate students, multiple souszetasks are prevalent in academic
contexts (Braten et al., 2009; Cerdan & Vidal-Alzar2008). In spite of this, there is
evidence that students at the undergraduate lez@ften unsuccessful in tasks requiring
multiple sources (Braten & Strgmsg, 2006; Britt §liaskas, 2002; Rouet, 2006).
Further, there are indications that motivationshsag interest play a critical role in
academic performance for students at this levelt@ret al., 2013; Salmerdn et al.,
2010). To address the research questions, it e@sssary to include participants with a
range of subject-matter knowledge, topic interast trait curiosity. As such,
participants for this study were sampled from éectourses in which students were
expected to have some interest and curiosity ingrudevelopment or neuroscience.
However, within these courses, the topic seleatedhis study, Alzheimer’s Disease,
was believed to hold varying degrees of interedt@miosity for participants, and to be a
topic for which participants would have varying éév of knowledge.

The desired sample size was determined basedveer pmalysis using of
overarching rules of thumb (e.g., Cohen, 1992; @il¥anVoorhis & Morgan, 2007)
and the statistical program G-Power 3.1.7 (Faudfdtder, Lang, & Buchner, 2007,
2009), taking pragmatic needs into account (Ha2081). The power analysis was
based on linear regression with five predictoes (i-type trait curiosity, D-type trait
curiosity, topic interest, topic knowledge, and wiexge-interest interaction) since this
was the most complex analysis to be conducted. débged power for the study was set

to n=.80 (Cohen, 1992) at=.05.
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For the purpose of this study, it was desirablestoture a mediunf’€.15) to
large (=.35) effect (Cohen, 1992). General rules of thdambinear regression suggest
that the number of participants should exceed 5s0A VanVoorhis & Morgan, 2007).
Using the G-Power 3.1.7 software with.80 andu=.05, it was determined that a sample
of 43 individuals would be needed to capture adafect *=.35) and 92 individuals
would be needed to capture a medium eff€st15), a finding reiterated by Cohen
(1992). Given the nature of recruiting particigattt complete two sessions and the
process of conducting interviews and coding vida@ada sample size of 92, necessary to
capture a medium effect, was deemed too large.g€&heral recommendation of 50
(Wilson VanVoorhis & Morgan, 2007) exceeds the ghited sample size to detect a
large effect. As such, the desired sample siZafas recruited. Based on the G-Power

analysis, this sample size allowed a moderatebeléw large effect to be captured.
Demographics Questionnaire

Participants completed a demographic questionmaindiich they reported
personal and educational background (see AppendixTAey were asked to report their
age, sex, race, and native English-speaker stétdditionally, participants were asked to
provide information about their year in school, arég) and minors (if applicable), grade
point average, and number of courses taken in huteaelopment or neuroscience.
They were asked indicate whether they had friemaslatives with Alzheimer’s Disease,
or whether they have lived or cared for someonk wizheimer’s Disease. Further,
participants were asked to rate the frequency witlth they typically used different

types of printed and digital sources when “doirgeegch for class” on a 100-point
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sliding scale. Demographic variables were coll@éte reporting purposes only, and
they were not examined in relation to other measure
Independent Measures

Topic Interest

Topic interest in neurological and developmentabdiers was measured using a
10-item topic interest questionnaire following en#ar format to those used in prior
studies (e.g., Grossnickle, Dinsmore, AlexandeLisk, 2009; Murphy & Alexander,
2002). All items were answered on 100-point shidscale frommot at all interestedo
very interested The topic interest questionnaire contained i1ffelegical and
developmental disorders for which students rated thterest (see Appendix B). This
measure was based on the conceptualization of itmjgiest put forward for use in this
study in which topic interest is defined as formrafividual interest that involves a
relatively stable propensity for increased attenind desire to engage in response to
specific topics (Schiefele, 1996). The measureroetdpic interest also aligned with the
theoretical conception of individual interest withhe Model of Domain Learning
(Murphy & Alexander, 2002), as well as other théiceg notions of interest (e.g.,
Schiefele, 1996). The psychometric characteristidhe questionnaire were investigated
through pilot testing of the instrument with an argtaduate sample, and an acceptable
level of reliability for the scores of the main dyusample was achieved=.89).
Epistemic Trait Curiosity

Epistemic trait curiosity was measured using twalesc capturing curiosity as a
feeling of interest and curiosity as a feeling epdvation. Specifically, the scales

included the Epistemic Curiosity Scale (EC scalemhin, 2008; Litman & Spielberger,
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2003) and the Curiosity as a Feeling of Deprivataale (CFD scale; Litman, 2008;
Litman & Jimerson, 2004). Each of the scales idetufive items (see Appendix C).
Both the I-type and D-type scales were focusedusiosity for epistemic topics and were
constructed as measures of trait rather than statesity. The EC scale aligned with I-
type trait curiosity and the CFD scale aligned vidttype trait curiosity. Prior research
on the factor structure of the combined EC and GE&e items found a two factor
structure to be the best fit for these items combpéo alternative models (Litman, 2008).
Specifically, the two factor model include the fiZ€ scale items loading together on an
I-type curiosity factor with loadings from .58-.78)d the CFD scale items loading
together on a D-type curiosity factor with loadirigsm .55-.76 (Litman, 2008). In this
previous study, the latent factors were correlate®, indicating that these scales
measure related, yet distinct constructs (Litm&eg).

The EC and CFD scales were selected for two masores. First, these scales
were designed to capture epistemic trait curicgdgcifically rather than trait curiosity
more generally. The focus on curiosity for knovgedvas of particular interest in the
current study. As many existing curiosity scatedude items more closely related to
general curiosity (e.g., Kashdan et al., 2004; Nigyi981; Peterson & Seligman, 2004)
and less relevant to the need or desire for knaydext information, the content of the
EC and CFD scales made them a good match for teeedad purposes of the study.
Second, the EC and CFD scales have well-establsyxhometric properties for use
with undergraduate populations, including relidpi(is>.7; Litman, 2008) and validity

(Litman, 2008; Litman & Jimerson, 2004; Litman &i8lperger, 2003). Scores on each
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of the scales were determined to be appropriagtigtie for the sample in the main
study (I-type:n=.70, D-type=.69).
Topic Knowledge
In order to measure prior knowledge of Alzheimelisease, participants

completed a topic knowledge measure including 1Qipherchoice items (see Appendix
D). The measure included items related to the iplggical and neurobiological aspects
of Alzheimer’s disease, etiological factors, soeatl emotional implications, and current
treatments. Questions were developed for the gerpbthis study, and an expert in
Alzheimer’s Disease determined the accuracy of &aah representativeness of content,
and appropriateness for the given sample. Digtrad¢or each of the multiple-choice
items were developed according to a graduatedregarodel (Alexander, Murphy, &
Kulikowich, 1998), which allows for a more nuanaddcrimination of individuals’
knowledge. For most items, of the four respond®ng, there were: (a) an Alzheimer’s
correct answer, (b) an Alzheimer’s incorrect ornoglevelopmental disease distractor, (c)
a psychological disease distractor, or (d) a gémenapsychological or
neurodevelopmental disease distractor. For instandhe following question, each of
the level of responses is noted:

Alzheimer’s Disease can be definitively diagnodaough
Psychological testing [Alzheimer’s incorrect dista; 2 points]
Behavioral observation [Psychological disorderrdistior; 1 point]

Brain autopsy [Alzheimer’s correct answer; 4 pdints
Genetic testing [General disease distractor; Otppin

apop

As described in the section on pilot tests, iterasewevised as a result of pilot testing
with undergraduate participants and through rewigilt a measurement expert.

Reuvision included the adjustment of response optibat were not selected frequently by
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participants and the adjustment of item stems asgdanse options for questions with
difficulties >.8, which indicated that most parpants were responding correctly.
Difficulties for current sample ranged from .18-&&d are included in Table 4.

Given the low reliability of the measure in theopitests, the items were
scrutinized to determine whether a subset of #gmastcould be used to achieve sufficient
reliability. Internal consistency for the 10-itemeasure was lower than desirable
(0=.27). ltems were analyzed for their impact onralleest reliability, and three items
with a negative correlation to the overall testrecmere excluded (items 1, 5, and 10).
The alpha for the revised measure was .47. Twaiaddl items (items 6 and 10) had
near-zero correlations with the total score, antevexcluded to reexamine the internal
consistency.

Table 4

Scores on Topic Knowledge Measure

Graduated response score proportion

ltem Difficulty 0 1 2 4
1 .34 .16 .32 .18 .34
2 .58 .16 .06 .20 .58
3 .70 .00 A2 .18 .70
4 .50 .06 .08 .36 .50
5 24 .02 46 .28 24
6 .60 .30 .02 .08 .60
7 .18 .10 .04 .68 .18
8 .52 .00 A4 .34 .52
9 .86 .04 .08 .02 .86
10 .28 22 .10 40 .28

With the exclusion of the five items with the lowesliability a=.61, which was
determined to be acceptable for a measure of topwledge. The five items retained

for analysis are marked in Appendix D.
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Dependent Measures
Source Selection and Use

The current study identified two mediums of souraed resources that students
encounter in their studies: digital and print. @ ety of types of sources across print and
digital mediums were provided for participants mder to understand students’ source
selection and use. Several factors guided soeteet®on: (a) the number of sources, (b)
variability and variety of type, (c) source releean(d) appropriateness for the target
sample, and (e) source features.

With regard to the total number of sources prodjage adequate number of
sources were desired so that participants woulbbeto engage in exploration related to
their interest and curiosity without being overwhet. Too few sources would not
allow for participants to select from among sourg®en the ease of reviewing all
sources. On the other hand, too many sources teaNé participants overwhelmed.
Previous studies of multiple source use that haweiged students with sources have
ranged in number from two sources (e.g., Wolfe &d@wan, 2005) to more than 10
sources (e.g., Wineburg, 1991). Studies requstadents to read all sources typically
include six to eight sources (e.g., Braten et24l1,3; Le Bigot & Rouet, 2007; Wiley &
Voss, 1999), although in his seminal study, Wingl(d®91) required students to review
eight text and three pictorial sources. Basedesd findings, it was determined that
eight sources would be used for each presentatiomat (i.e., eight digital and eight
print).

Second, the relevance of the sources was condid&aurces were selected if

information about Alzheimer’s Disease was featyreaminently as the topic of the
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source. While students are sometimes requiredléazisbetween relevant and irrelevant
information when selecting sources (e.qg., Listlgt2®13), the purpose of the current
study was not to understand students’ judgmentsle¥ance, rather to discern their
interest- and curiosity-driven motivations for steiselection and the effects on task
performance. As previous studies have shown thdests frequently make judgments
surrounding relevance (e.g., List et al., 2013jmed to ensure that students would find
all of the sources potentially relevant for comipigtthe academic task. However, the
sources were selected to vary such that some sofocesed more on brain and
neurological changes of Alzheimer’s Disease, otfamgsed on current research, and yet
others examined symptoms and treatment.

The third consideration was determining that tHected sources were
appropriate for the sample, namely, undergradwaltespotentially have some exposure
to the domain of neuroscience but who have nothehmore advanced levels of
academic development in the domain. To ensurehkeatadability level of materials
was suitable for undergraduates, Flesch-Kincaidgtavels (FKGL) were calculated for
digital and print text sources, with the exceptidriextbooks and tradebooks for which
the calculation of readability statistics was remdible given the source length. Only
sources that fell in the range appropriate for vgideluate samples (FKGIL2) were
considered for inclusion. Instructors teachingilsintourses from which students were
recruited examined the textbook, tradebook, andtarnsources for their suitability for
an undergraduate sample. The final sources wejwdgled to be suitable for the sample.

Finally, digital and print sources were matchedoading to source features.

Appendix E includes a brief description of eachitdigand print source, and Appendix F
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provides a summary of the audience and tone (griten for general medical/scientific
audience), credibility (e.g., peer-reviewed, inahasof scholarly references), length (e.g.,
single page image), and format (e.g., single grapbspage article). The print sources
were presented in their original format with a fexceptions. The maintain consistency
across mediums and reduce the need to search khsougces for relevant information,
the encyclopedia and textbook were bookmarked, mrighevant pages made
unviewable. The graph and image were printed ioramn 8.5 by 11 inch laminated
paper. The digital sources were linked to an eniinterface that can be accessed at:
drirlresearch.weebly.com.
Performance Outcomes

Students’ PowerPoint presentations and their vexkplanations of the
PowerPoint presentations were scored in termsrédcetlevel and deep-level indicators
of performance consistent with previous researah,(ke Bigot & Rouet, 2007; Wiley &
Voss, 1996, 1999). First, participants’ PowerPslittes and explanations were coded for
whether the content wa®rrowed(i.e., taken directly or paraphrased from a single
source)transformed(i.e., a combination of material from more thame source, a
conclusion or inference based on one or more ssyroeadded(i.e., containing novel
information that could not be inferred from the sims). Material that was borrowed or
added was considered a surface indicator of saigeewhile transformed material was a
deep indicator (Le Bigot & Rouet, 2007; Naumanalet2009; van Strien et al., 2014;
Wiley & Voss, 1999). The specific source of theormation (e.g., digital newspaper,

print encyclopedia) was also identified in ordealiow for comparisons across source
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types (Britt & Aglinskas, 2002). A detailed codiagheme with examples is described in
the section on coding task performance in this tgvagnd is provided as Appendix G.

Additional surface indicators included the numbiewords (Le Bigot & Rouet,
2007; Wiley & Voss, 1999). This was examined foe humber of words in the
PowerPoint, and the additional words included agpoken explanation beyond the
number written in the PowerPointsfhenn pp7). Similarly, whether at least one image
was included and the total number of images wamae as a surface indicator. In
terms of additional deep-level indicators, the prgéations were coded for integration,
including the number of sources used in the regpand the number of switches
between sources (Gil et al., 2010). Further, sttelsourcing was analyzed by counting
the number of different general and specific rafees participants included (Britt &
Aglinskas, 2002; Naumann et al., 2009). Referenmudaded specific in-text citations,
sources included in a reference list, referendbdaesources sheet (e.g., Desk Source 1),
naming an authors, or mentioning that informatiad home from a specific source or
the readings generally.

Separating the performance indicators into surfaoe-deep-level was done to
maintain consistency with previous research in ipleltsource use (Le Bigot & Rouet,
2007; Wiley & Voss, 1996, 1999). However, it igical to note that the separation
between surface and deep performance is not agyctiedineated as the present study
suggests. Specifically, there may be times whehpamticipants for whom deep-level
indicators are applied in a superficial way (Aledanet al., 2010). This separation is

acknowledged as a delimitation of the present study
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Procedure

Participants were recruited from human developroeatses at the University of
Maryland and were offered extra credit for partatipn. The study took place in two
sessions. The first session was completed ontioe fo participants coming in person
for session two. The first session lasted appratehy 30 minutes and the second
approximately one hour. In the online sessionigpents completed consent forms.
Consenting participants completed the demograghiestionnaire, topic interest
guestionnaire, trait curiosity questionnaires, topic knowledge measure. In the second
session participants were seated at a workstatitharxcomputer with Internet access
loaded with a marked webpage of digital sources Esgure 2), books, journal articles,
and charts (see Figure 3).

Participants received the following written instiioos:

You have been asked to create a 3- to 5-slide FRou@rpresentation on

Alzheimer's disease that you could deliver to dsghool health class. You may

choose to deal with one or more aspects of Alzhesaksease you believe are

suitable for a presentation to a high-school augierOnce you are finished | will
ask you to talk through your presentation. You msg any of the available
resources at this workstation to develop your priedgi®n (i.e., books, charts,
online resources, print articles). Please staliwithe resources or links
provided.

The instruction to create the presentation forghtschool health class was
designed to provide a meaningful task that woulsbémparticipants to pursue multiple
avenues of interest. As health classes can coegeptative, diagnostic, treatment, and
care for specific disorders, this was deemed twigeoa number of subtopics related to

Alzheimer’s Disease that participants could pursBarticipants were directed to a pre-

loaded PowerPoint template in which to create thegsentation. Providing a template
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was done to encourage participants to focus owsdh&ent rather than the design of their
presentation. As participants completed theirgmestion, their screen was recorded
using Camtasia screen-capture software. This geolva real-time video of participants’
computer screens, recording their use of digitatses as well as their construction of

the presentation.



Figure 2 Screenshot of the online interface
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Figure 3 Participant workstation.

Figure 4. GoPro camera.
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Additionally, participants were fitted with a GoReamera on their head in order
to record the books, models, and other physicalcesuhey used (see Figure 4). The
GoPro camera captured the direction in which pagdits were facing (e.g., textbook
page, PowerPoint) and allowed for the coding ofdinection of visual attention as well
as behaviors (e.g., typing, scrolling). The videcordings from the GoPro were used for
analysis, with the Camtasia screen capture reagsdiarving to clarify as needed.

Following the completion of the task, a guidedasprective interview was
conducted in order to assess participants’ retisfmeexpressions of their interest and
curiosity during the task. The sources remainedl@vle for participants to review as
they answered questions about source selectiom;esage, and construction of the
Powerpoint. Additionally, while participants coref#d the task, | remotely watched a
live video feed from the GoPro camera to identify sources that they used. First,
participants were asked to talk through their pnesgteon in detail. Then, for each
individual source, participants were asked theofelhg questions: (a) Why did you
choose to look at or use this source? and, (b) Hidwou use this source? These
guestions were intended to provide participants wie opportunity to describe interest-
or curiosity-driven reasons for source selectiowelt as non-motivational reasons for
source selection.

Participants were directed to one source at a tilihéhey used the source on
multiple occasions, they were only asked once athmusource. Participants were given
the opportunity to look at any of the sources thegd in order to recall their
justifications and use. After participants werkeababout the use of each source, they

were then asked to explain why they included whay did in their PowerPoint. Finally,
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participants were asked questions designed to révaalevel of interest or curiosity in
the task more generally, including “Now that youtk@ne this task, would you want to
learn more or read more about Alzheimer’s Diseas®me aspect of this topic?” and
“Are there particular aspects of the topic or tharses that drew you in?” Follow up
guestions asked participants whether this tasksiasgar to what they typically do in
their courses and how what they did was similatifferent from what they would have
done if this was assigned for a class. The compteerview protocol is included as
Appendix H. Interviews were transcribed verbatondoding. Only the questions
related to justifications for source selection,rsewse, or material included in
presentations were coded for instances of interestiriosity.
Coding Print and Digital Source Use

From the GoPro head camera recordings source aseaded according to (a)
source selection and (b) source use.
Source Selection

Source selections consisted of whether studerdiseclion or picked up a
particular source, whereas source use includedatwlis of how students used each
source. Source selection was a binary indicattverefore, students received a code for
whether they selected each of the 16 availablecesuas well as a score for the total
number of sources selected. This was calculatedatsl with possible values from O to
16. Source selection was operationalized for @nirces as whether students removed
the source completely from the bookshelf or raclesght was positioned and had some
of the content of the source in view. In the aafsgources in which the content was

obscured by a cover (i.e., textbook, trade bookyeopedia), the source was counted as
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selected only if the cover was opened. Digitalrseselection was operationalized as
whether the link for a source was clicked on andesof the content of the source was in
view. If students did not wait for a source toddeefore closing it or only viewed the
cover page in the case of the sources with a quage (i.e., textbook, tradebook), the
source was not counted as selected.

To establish interrater agreement for source selext10% of the videos (n=5)
were coded by two raters. The videos were dividagthirds (i.e., beginning, middle,
end) to include a full representation of sourcec#n across the task. Following
training, 10 video segments or 10% of each thiddiciever was larger, was coded by the
author and a second rater for whether or not easfte was selected. Perfect agreement
was 95.0%. Discrepancies were resolved and | cttaetemainder of the videos for
source selection.

Source Use Processes

Source use processes were coded according to meiduals were viewing and
acting on during the source use task, and foraghgth of time any given viewing or
acting took place. This coding was conductedtwaphase process. During the first
phase, videos were coded at a fine-grained leetlapplied a new code any time the
object in view (e.g., source, PowerPoint) or ac{eu., typing, putting source back on
shelf) changed. These codes ranged in length drmersecond to several minutes. The
second phase involved aggregating source codespghaise 1 to identify overarching
source use processes (e.g., switching betweenesyawitching between source and

PowerPoint).
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In phase 1, videos were coded according to whatmeigw and what action the
participant was engaging in at that time. The ahtime for codes was not fixed. Rather
a new code was applied when there was a changthar ehat was being viewed or the
action. Changes in what was being viewed resuttedediately in a new code for any
change lasting at least one second. Changesiamacere coded according to a three-
second rule such that a new action code was ndiedpmtil a participant had engaged in
the new action for at least three seconds. Ftameg, if a participant was typing while
viewing the PowerPoint, the code for typing wasli@olpuntil the participant had stopped
typing for three seconds. This three second detisile accounted for slight disruptions
in participant actions (e.g., glancing to the sidstretching), while identifying the main
action in which participants were engaged. Basethese decision rules, videos were
divided into units, and each unit received a vi@geand an action code. The end of the
video was marked at the point at which the paréistgook off the camera, stood up, or
signaled completion (e.g., thumbs up).

Given that digital and print source use has nenhkanalyzed in the existing
literature, a coding scheme for phase 1 was deedlfgr the purpose of this study.
Development of the coding scheme followed an iteeghrocess until the coding scheme
reached saturation and at any given time parti¢gdarews and actions could be
accounted for with a code if the views and actiese repeated across multiple
participants. The coding scheme was developedbdn & the videos before being
applied to all participants’ videos. The videosdi$or developing the coding scheme
were recoded as necessary to include additionascockated during the iterative

process. A complete coding scheme is providedmeeAdix .
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View codes View codes included separate codes for eacheo$durces, as well
as for the PowerPoint, directions, reference distine homepage, scanning of print
sources, and various combinations of these obj&lisen a single print or digital source
was in the center of the camera view, the view aoae applied for this source. For
example, if a participant set the printed fact slo@ethe desk and the camera was pointed
at the source with no other sources or other objecy., reference list) in view, then the
view code of PFS for printed fact sheet was appli®ohnilarly, if a participant clicked on
the link for the digital encyclopedia and faced thenera toward the computer screen
where this source was open, the view code of @5 applied (for digital encyclopedia).

If the source was not the only object in focus ticeuwas taken when applying
the view code for a single source. Certain indicatvere used as evidence that an
individual source was the focus of attention. &oe, if participants used their finger to
point at or follow along with a source, the viewdedor that single source was applied.
For example, if the printed news article was placedew on the desk next to the
directions sheet, but the participant used a fibgemderline the words in the news
article, then the view code of PN for printed neves applied. Second, proximity to the
camera was considered. For instance, if the grijoternal article was held by the
participant in front of the computer screen wher@pened source was visible from

around the sides of the printed journal articleieav code of PJ for printed journal article

! Digital sources were given codes of “O” famline rather than “D” fodigital because
the sources were initially conceived as being @diources. However, given that some
of the sources were scanned from print sourcesaiigigital format, the term digital was
determined to be more accurate and is therefor thseughout the document to
describe sources available on the computer.
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was applied given the proximity of the printed joalrarticle to the camera and the
obstruction of the digital source.

When multiple print sources were set out next thezther in view, with one
clearly in the center of the camera’s field anddtteer turned to the side or obscured, the
view code was applied for the source in the cenltecases where there was less clarity
in the source in the center of view and multiplarses were in view, a view code of
MUL for multiple sources was applied, unless theas additional evidence that a
specific source and only that source was receiviggal attention. For instance, if the
participant typed information into the PowerPoirggentation that was relevant only to
one source, then the view code for that specifics®was applied. An identical method
was used for coding viewing of the PowerPoint, cions sheet, reference list, and
online homepage, as well as typed or handwrittéasior the participants who chose to
include these. Similarly, the view code of SPdoanning print sources was applied
when participants were looking to the right or leffthe computer screen with the spines
of the sources or the magazine rack in view, bthaut any additional indicators (e.g.,
pointing) of the specific source to which they watiending.

Combination view codes were applied when a siaglece or object could not be
identified as what the participant was viewing. &illparticipants had a source and the
PowerPoint in view, they received a view code ofddBnline/PowerPoint combination)
if the source was digital and PPC (print/PowerPoarhbination) if the source was print.
For digital sources the code of OPC was appliedwthe size of the screens for the
PowerPoint and a source were adjusted so thatvierd simultaneously in view. For

print sources, PPC was applied if a portion ofgtieen with the Powerpoint and a
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portion of the print source were in view, or if tharticipant was quickly scanning back
and forth between the PowerPoint and a print source

An analogous view code was applied if the diredior reference list was in view
in addition to the PowerPoint (DRP) or if notes gver view in addition to the
PowerPoint (NPC). When more than one source waew, a view code for multiple
sources was applied (MUL). This could include npldt print, multiple digital, or a
combination of print and digital. Similarly, if tes were in view in addition to a source a
code for notes-source combination (NSC) was appligdally, codes of other were
applied for viewing objects unrelated to the stuglych as a cellphone, looking up at the
ceiling, or viewing a webpage outside of the preddource links. The code of other
was also applied when participants were adjustiedit of the camera during the study.

Action codes Action codes were applied to describe what padits were doing
while they were viewing a given source, PowerPanpbject. An action code of typing
(TYPE) was applied when participants were typirtg the PowerPoint presentation or
notes page. This code could be applied when theipant was viewing the
PowerPoint, any source or combination of sourcet®s) or PowerPoint and any
combination of sources. This included actionsteelao composing the PowerPoint,
including adding or deleting text, copying and pastext in the PowerPoint, and
moving or rearranging text. Indicators of the TY&dtle included changes in the text on
the screen or notes page as well as the movemenuad of the participants’ fingers on
the keyboard. When the size or color of the texertbox was changed, or the

PowerPoint background was changed, an action cod®BM (format) was applied.
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When a picture was inserted and formatted, or #neggpant was scrolling through and
selecting clip art, an action code for picture fatting (PIC) was applied.

When viewing the PowerPoint or any combination drede were no text,
formatting, or picture changes, the action was dadestationary (STAT). This included
remaining on a single slide, scrolling through shdes, or clicking on a different slide.
For print and digital sources, a stationary codeA’5 was applied when the participant
remained on a single page or flipped or scrolledugh the pages at a pace that words or
visuals could be read or comprehended. When paatits quickly flipped through the
pages of a print source or rapidly scrolled throtighdigital source at a pace that was not
conducive to making meaning of words or imagesa@ion code for scanning (SCAN)
was applied. Additionally, two print-specific ande digital-specific action codes were
included. For print sources, when participantsensacing a source back on the shelf or
rack, an action code of CLOSE was applied. Adddity, given that participants could
touch a print source without removing it from thel to view the content, a print-
specific code of TOUCH was applied to acknowledus they were attending the source
without selecting it. For digital sources, thetteximages could be resized (e.g.,
enlarged) or reformatted (e.g., rotated 90 degre€lgse actions were coded as RESIZE.

Interrater agreement for view codes and action €edes established on 10% of
the videos (n=5). The videos were separated h@diine units and the videos were
divided into thirds (i.e., beginning, middle, end)include a full representation of source
processes across the task. Following trainingyril% of the units, whichever was
larger, for each third were coded by myself and@sd rater for what individuals were

viewing and doing at each time. A high level diaieility was achieved for the view
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codes £=.79; 80.13% perfect agreement) and the action@ee80; 82.69% perfect
agreement). Discrepancies were resolved througgtusision and | coded the remainder
of the videos.

Aggregation of action and view codedn phase 2, the individual codes were
aggregated in order to determine the length of tmdeviduals spent viewing the source
in conjunction with composing or creating theirg@etation (referred to @mpositional
source usg and viewing only the source (referred td@sused source useTo do this,
units from phase 1 were grouped into sets of urkits. each participant, the first source
used was identified from the view codes from pHasdfter the first instance of viewing
the source, the immediately subsequent codes éwing that source, the PowerPoint,
notes, or combination codes that included thatcs®were coded ampositional
source usdor the first source. All action codes were im#d in the compositional
source use coding. Subsequent units were codesdiadsd to the first source until a unit
was reached that included viewing a different seucviewing something other than the
original source, PowerPoint, or notes. For exantpis included viewing the homepage,
scanning print sources, and codesditrer such as looking around the room. Following
cessation of codes related to the first sourcenéx¢ unit coded from phase 1 as viewing
a source (either the same as the first sourceldfesient source) started the second
aggregated coding set. Subsequent codes werdigtkiat related to a particular source
in the same manner as for the first source. Tiusgq@ure was followed for all of the
codes from phase 1. See Figure 5 for a sampl®saiftphase 1 and 2 codes for

Participant 34. Column | summarizes compositicaairce use.
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Figure 5 Sample phase 1 and phase 2 coding in Excel.

| A | € | b | E | F | G | MW | | K
1 Time TimeMin  ViewCode ActionCode Notes Partial Source Compositional  Focused
2 | 0:23 0.10 HP Stat
3 | 0:29 0.03 RD Stat
4 0:31 0.07 HP Stat
5 | 0:35 0.17 RD Stat
G | 0:45 3.58 OFS Stat OFS 3.58 3.58
7 | 4:20 0.13 HP Stat
8 | 4:28 0.85 ON Stat ON 112 0.85
9| 5:19 0.13 PPT Stat
10 | 5:27 0.12 PPT Type
11 | 5:34 0.02 PPT Stat
12 5:35 0.48 PB Stat PB 0.70 0.48
13 | 6:04 022 PPT Stat
a4 | 6:17 0.08 sP Stat Looking to left of computer screen
15| 6:22 0.25 DIR Stat
16 | 6:37 0.10 PPT Stat
17 | 6:43 2.98 PF5 Stat PFS 3.68 3.19
18 | 9:42 0.08 PPT Stat
19 | 9:47 0.07 PPT Type
20 | 9:51 0.23 5PC Type PFS 0.117
21| 10:05 0.10 PPT Stat
22 10:11 0.18 SPC Type PFS 0.092
23 | 10:22 0.03 PPT Stat
24 | 10:24 0.05 ON Stat ON 0.05 0.05

The final PowerPoint view code was not coded agedlto a specific source if
the action was STAT because most participants lbdkeugh all of their slides at the
end of the task, perhaps as a means of double idlgeakrehearsing the entire content of
their presentation. Compositional source use twag calculated for each aggregated set
of codes related to a source, and compositionateause time was summed separately
for each of the 16 possible sources. This accauioteparticipants’ use of the same
source multiple times throughout task completion.

After compositional source use was calculated|eghgth of time spent viewing
only the source was extracted from each coding B@te spent viewing only the
PowerPoint or notes was excluded from this calmnatFor combination PowerPoint
and source use view codes, and combination sooEsqMUL), the length of time

spent was divided by the number of items in vidwr instance, if the participant was
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viewing the PowerPoint and the encyclopedia fosd€onds, 5 seconds was included in
thefocused source usmlculated for the encyclopedia. Additionally)yowniew codes
that were accompanied by action codes of STAT dPHEYvere included in calculations
of focused source use. Action codes related tol §OUCH, CLOSE, and RESIZE
were excluded from counts of focused source usausecthey did not suggest that
participants were engaged with the content of thece, rather that they were moving
through the source, adjusting the source, or hagetpicked up the source. In figure 5,
column K depicts focused source use.

Coding Post-Hoc Expressions of Interest and Curiosi

Given the challenges of separating interest andsity in their momentary forms
of situational interest and state curiosity (Grodde, 2014; Kashdan, 2004), no
distinctions between interest and curiosity werelenahen coding the interview data.
As such, the expressions are referred timt@sest/curiosity Only the interview
guestions regarding reasons for source selectidrus®, and creation of the PowerPoint
presentation were included. These questions dignoonpt participations to think about
motivational reasons for source selection and arseé therefore these expressions were
considered unprompted.

The interview proceeded in a back-and-forth mategwveen the interviewer and
the participants. The unit of analysis for codivas the participant’s response to an
interview question. Given that expressions ofregg#curiosity sometimes extended
across several lines, this unit of analyses wamddanore useful than a further parsing
of the data into idea units. Each response urstfist coded for whether or not it

contained any expressions of interest/curiositpnsIstent with prior studies, response
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units were identified as reflective of interestariosity if they directly included the

words “interest” or “curiosity” or an iteration efther of these terms (e.g., Braasch et al.,
2013). Additionally, response units that reflectbdracteristics of the definitions of
interest and curiosity put forward in Chapter 1lreveegarded as indicative of
interest/curiosity.

Specifically, explanations noting a disposition &d/ or propensity to reengage
with particular content, or the desire to fostestsdispositions in the audience of the
presentation, were regarded as indicative of istéreriosity (Hidi & Renninger, 2006;
Schiefele, 2009). Consistent with the definitidracademic curiosity as a need for
knowledge, information, or exploration of acadeernwironments (Kang et al., 2009;
Litman, 2010; Litman & Silvia, 2006), the need @site for knowledge or information
was regarded as indicative of interest/curiosithis included wanting to see, learn,
know, or find out something during the course @ task. It did not include wanting to
do something or wanting to add something to thegmation. Additionally, consistent
with curiosity and interest as having catch andliméchanisms (Hidi & Renninger,
2006), statements where participants noted thaeong caught their attention was
regarded as indicative of interest/curiosity. Altlgh participants frequently talked about
“liking” a particular source or content, these coemts were not coded as
interest/curiosity. Given the general nature @ tiipe of comment, it could not be
discerned whether this was interest or whethersiniply reflected enjoyment, which has
been identified as similar, but not synonymous witkerest (Reeve, 1989). The coding

scheme is presented as Appendix J. Followingitrgjra second rater independently
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coded 14.3% of the interviews for whether or nahe@sponse unit included expressed
interest/curiosity. Perfect agreement was 94.87%.

Then, all units identified as containing an expi@s®f interest/curiosity were
categorized according to the target of the intézeabsity. Each unit could receive
multiple codes if it contained more than one taajenterest/curiosity. Development of
a coding scheme was based on bottom-up analythe afata, with a focus on themes
relevant for understanding interest/curiosity witthie context of the conceptual model
tested in this study. Additional codes were ada®d the coding scheme reached
saturation. The following three categories wesntdied: (a)interest/curiosity for
content (b) interest/curiosity for source featureand (c)interest/curiosity of the
audience A small number of expressions (n=5) could notllassified into one of these
categories because they did not include suffigigiormation as to the target of
interest/curiosity. For instance, Participant 4&,sd wanted to look at this.” It was
unclear from the transcript whether she wanted & bt the content or the type of
source. These expressions were classifiauthas, and were included in the overall total
number of expressions. Additionally, expressidrat included multiple targets of
interest/curiosity could be coded into more thae category.

Interest/curiosity for content included expressioglated to the material
contained within sources or the desire to learruaboretrieve the information contained
within a source. This manifested in several wasst, this could include references to
finding particular information within a source te mteresting/curious. This included the
general content topics and specific details, as agelhe content of images within the

source. For example, Participant 16 identifiedihearest/curiosity in the fact that
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Alzheimer’s can only be definitively diagnosed thgh an autopsy, suggesting
interest/curiosity about a specific fact contaiirethe source. Participants also reported
that they were interested in or curious about agedantent more generally while
completing the task. For example, Participant 8#ad that she “wanted to know...if
there was a cause.” Second, interest/curiositigercontent included participants’ desires
to see something that was not currently visiblhéan, such as picking up the graph to
“see what was on the graph,” or wanting to chedkatiof the sources because “l was
curious to see what each one had to offer” (Pasiti 35). Additionally, the title served
to provide some information about whether the aoinitethe source would be
interesting. For example, Participant 32 saigust saw the BBC headline and was
curious what it was about.”

The second categorinterest/curiosity for source featurexluded expressions
that mentioned the type of source or the featuressource. For instance, Participant 18
noted that “the picture [on the cover] kind of drewe to that” and Participant 9 stated
that the print sources “immediately caught my ey@®thers were more specific about
interest/curiosity in the particular source. Feample, Participant 45 justified selecting
the BBC news article because, “I listen to BBC neasietimes, so | felt like, you know,
| have some interest in it.” Features that wesgble prior to selecting the source, such
as the image on the cover, were coded as intewesity for source features. In
contrast, images contained within the source weganded as the content of the source
and were therefore coded as interest/curiositgdotent.

The third category wasterest/curiosity of the audienc&his category included

expressions where participants reported (a) seitgitdo what the audience of their
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presentation would find interesting/curious, ordljesire to increase the
interest/curiosity of the audience. This was dion@vo main ways. First, some
participants described the content that the audiemght consider interesting/curious.
For example, Participant 1 noted that: “peopleraadly interested in knowing how
[Alzheimer’s] affects them.” In explaining how sheed the information from the news
article, Participant 2 said, “to make them thinkrenabout if they're interested in it.” In
this comment, she indicated a desire to increaseefinterest/curiosity of her audience.
Second, participants focused on the type of infoiongresented, such as statistics or
visuals. For instance, Participant 25 justifiethgsmages “to make it interesting.”

A second coder served to establish interrater aggaeon 14.3% of the
transcripts. After acceptable reliability was aslad (=.83, 87.50% perfect agreement),
disagreements were resolved through discussiothenauthor coded the remainder of
the transcripts.

Coding Task Performance

The PowerPoint presentations were coded accorditigetdegree to which the
information contained in the presentation was heea), added, or transformed (see
Appendix G). Transformed information was furthesidied according to whether the
transformation occurred within a source or acrossenthan one source. This coding
scheme was based on prior research and theomasltiple source use (Le Bigot &
Rouet, 2007; van Strien et al., 2014; Wiley & VaB396). It aligns with theories of
multiple source use that suggest that multiple smuse requires the inclusion of
intratext and intertext information (Perfetti et, d1999). Therefore, participants’

PowerPoint presentations were expected to inchiidemation contained within a single
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source (i.e., borrowed and within source transfaionga) as well as information
combined across multiple sources (i.e., multipleree transformations). Additionally,
given the alignment of theories of multiple sousse with Kintsch’s (1998) construction
integration model, it was anticipated that studevdsld include information at both the
text-base and situation model levels. Specificatiformation that was borrowed was
considered to be at the text-base level, and irdtion that was transformed within or
across sources was considered to be at the situatdel level. Although it was not
anticipated that all students would include infotioraat both levels, these levels were
expected to be present across the range of panticpyesentations.

The PowerPoint slides and the verbal presentafitimeoPowerPoint were coded
in conjunction. First, the PowerPoint presentatiasere compared with the transcripts of
participants’ explanations to identify statemehtst tvere not included in the PowerPoint.
In order to be counted as a novel statement, thealreed statement needed to include
more than a simple restating or rephrasing of wizst typed in the PowerPoint. It was
included if it presented a new idea or elaboratethe PowerPoint content. The
presentation was then broken into units based @ndkural separation of units indicative
of PowerPoint presentations (i.e., bullets). Hawglet was coded as a unit. If the bullet
contained multiple sentences separated by sen&lieg punctuation (e.g., period,
guestion mark), then these were separated intapteulinits. The novel statements in
the verbal explanation were broken into units atlével of a sentence or phrase. Units
that were spoken to the researcher were not indludtéhe coding. These include
statements justifying what was included in the gnéstion (e.g., “just to give them an

idea of why that disease matters to the currentifadipn”). Additionally, when
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participants summarized what they were going tggmenext or said something to
transition between ideas, these units were codé@uasitional summariesThese
included units describing what was going to beestaiext, such as, “so we’re going to
learn about Alzheimer’s Disease.” The title offeattde was coded as a transitional
summary unit. These were not included in the aslyParticipants’ PowerPoints and
verbal presentations contained an average of Z8289.63) units, ranging from 13-65
units.

Presentations were coded using triangulated infoom&om the PowerPoint,
transcript of the verbal explanation, and the GoRdeos of source use. As needed, the
interview transcript and Camtasia videos of sousewere used to supplement the
coding in order to correctly identify the sourcetlod information. In conjunction with
the PowerPoint and transcript of the explanatibe,GoPro videos served as the main
source of information. They were followed in chotogical order to determine at what
point during source use participants developed batibt point of their presentation.

Units were coded dsorrowedif they directly copied or paraphrased information
presented within a single source. This informatioald come from a single sentence or
multiple sentences in the source, but did not regine participant to make any
inferences or to reconceptualize the informatioang way. Borrowed information
frequently included slight modifications to thettesuch as substituting synonymous
words or omitting words in a sentence. When thages or the graphs were included in
the presentation, this was categorized as borrawirgs included copying and pasting
digital images into the PowerPoint or physicallydiwog up the print image during the

verbal explanation. In verbal explanations of iegghe explanation of the image was
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considered borrowed if it only included informatidinectly available in the image
without requiring any inferences. For example,ghated graph was a bar graph that
included the Alzheimer’s death rates for males,dies, and total individuals of different
ethnicities. It was coded as borrowed if the paréint stated that the average death rate
was 25, as this value was clearly visible frommgla bar on the graph. However, it was
not be considered borrowed if the participant maeéeconclusion that across all
ethnicities, females were more likely than malekawe Alzheimer’s, since the
participant had to aggregate multiple pieces aflewce to reach this conclusion.

When patrticipants created a sequence of multiplagals or words from the text
that did not change the basic meaning of the tegbdoeyond the words as presented in
the text this was also considered borrowing. Kangle, the printed fact sheet included
a paragraph on the neurological markers of Alzhésrigisease. Specifically, it states:

After [the patient] died, [Alois Alzheimer] examiader brain and found many

abnormal clumps (now called amyloid plagues) andl&d bundles of fibers

(now called neurofibrillary tangles). Plaques #muyles in the brain are two of

the main features of Alzheimer’s disease. Thaltlsithe loss of connections

between nerve cells (neurons) in the brain.
From this information, one participant wrote a bufoint stating, “three features of
Alzheimer’s are amyloid plaques, neurofibrillarmgdes, and loss of connections
between cells.” In this example, the participadtrtbt change the information in any
way, and combined it in the same way in which is\wtated in the source (i.e., the source
explicitly stated that there are three main feause the participant did not need to make

this inference).
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Units were coded asansformedf the participant made conclusions or inferences
across one or more of the sources. Transformatiems$ beyond repeating or rephrasing
the information as presented in the text or imagather, transformations required
making an inference or combining material in novals. This could occur within a
source Within source transformatigror by combining material across sourcesiitiple
source transformation Within source transformations involved eithealimg an
inference or combining information from within teeurce that was not originally
reported as related. For instance, one particiipdetred from the printed journal article
that Alzheimer’s is “diagnosed using MRI which sisotle loss of brain cells associated
with the disease.” Although there were statemeittsin the journal referring to the use
of MRI as a diagnostic tool, the participant weaydnd this information to draw a
conclusion about how this was used. To be consitlartransformation, combining
information within a source needed to go beyondeacting things already listed as
related within the text. For instance, in her \a®@xplanation one participant stated, “it
also helps to test different clinical trials orantentions, because since the disease is
irreversible, any information they learn...can helgtime.” All of this information
was included within the printed fact sheet, butas not included together. Although she
was summarizing information about clinical triglse participant made the connection
that these trials were important due to the irrsipde nature of the disease, a point that
was stated earlier in the text.

For images, units were coded as transformed if ilneylved the interpretation of
the image. For instance, when describing the entimage of a side by side comparison

of an Alzheimer’s and non-Alzheimer’s brain, onetiggpant said: “You can see that
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there’s a significant difference in impairment e torain and in the center ventricle and
with the sulcus and gyrus. Everything kind of |8t&inks or deteriorates away.” Both of
these sentences were coded as within source traretfons because the participant had
to interpret these changes. However, if the ppdrm read about the shrinking of the
brain in Alzheimer’'s and then applied this to thege, the second sentence in this
example would have been coded as a multiple sdtansformation.

Multiple source transformations were similar tohit source transformations,
although they involved the combination of relatéecps of information from different
sources. For example, one participant typed irPlmeverpoint: “Most common cause of
dementia (deterioration of mental functions).” $ised information from the online
encyclopedia to compose the first part of thisdiydoint, and used the online fact sheet
to provide the information in parentheses. Addidilly, some participants initially typed
information into their PowerPoint from a single s but then revised the information
when encountering a second source. For instamegparticipant used the printed
textbook to note that Alzheimer’s is “a brain disedhat leads to memory impairment.”
Then, at a later point during the task, he encaoradtaformation in the printed fact sheet
that indicated that Alzheimer’s also affects thimkcapabilities. He then revised his
bullet point to state that it is “a brain disedsatieads to memory impairment and loss of
thinking capabilities.” Since this information wesmbined across more than one
source, it was regarded as a multiple source tamsition.

Units were coded asddedwhen they did not come from any of the sources
accessed or when the information could not beiefkefrom any of the sources viewed

by the participant. Added information was regardeariginating with participants’
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prior knowledge or experiences; however, unlikegfarmations, prior knowledge was
not used to assist in the formation of inferencather it allowed the participant to
provide additional information. Particular consiéon was given to the specific sources
each participant accessed, and to the specificspagearts of the source that they
viewed. If the information contained in a partep's presentation was available in one
of the sources, it was considered borrowed if gr¢ig@pant viewed that source, but was
considered added if the participant did not vieavsburce with that information. For
example, if a participant viewed the page in thatgradebook or the online fact sheet
containing information about exercise as a potetreatment for Alzheimer’s disease,
the information would be counted as borrowed. Hawgef the participant did not view
this page or any other page in any of the soureetaming information about exercise as
treatment, then the inclusion of a similar statetwesuld be counted as added given that
the participant included this information basedpoinr knowledge. Additions could also
refer to information specific to the participanich as “my grandmother has
Alzheimer’s” or to the general idea of what thaidaence might experience, such as, “I
know that some of you may have an aunt, uncleramdparent who suffers from
Alzheimer’s.”

Units that were borrowed or transformed were atsted for the specific source
where the information came from (borrowed) or wérairce(s) led to the inference or
conclusion that was drawn (transformed). The nurob&mes that participants switched
sources in their presentation was tallied. A sdamter served to establish interrater
agreement on 10% of the presentations. An acceptalbility was achieved for

whether information was borrowed, added, or tramséal =.72, 78.79% perfect
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agreement) and for the specific source used faolar and transformationg=£.92,
92.11% perfect agreement). Disagreements wererésetved through discussion and
the author coded the remainder of the presentations
Summary

The current study was designed to address savajal gaps in the multiple
source use and interest and curiosity literatufasst, it addressed the relations among
students’ interest, curiosity, knowledge, and npldtisource use when they were
provided with the opportunity to engage with pand digital sources. In this way, it
built on prior literature examining differencessaurce use by source type and
characteristics, to explicitly compare students’ ofsprint and digital sources to complete
an open-ended task. The current study providetksts with a common open-ended
academic task, creating a PowerPoint presentatiader to examine their multiple
source use processes and to compare the proceshesoutcomes of the task. Although
multiple source use theories have posited a reldtéiween motivational variables and
multiple source use, this relation has been undamened with regard to interest and
unexamined with regard to curiosity. Moreoverliasted studies have examined
interest and curiosity by including measures ohlmminstructs in relation to processes
and performance on academic tasks, the presemt atlaiiessed this gap. Moreover,
interest and curiosity were examined in both emduforms (i.e., topic interest and trait
curiosity) and situational forms (i.e., situatiomaerest and state curiosity) to explicate
relations between these motivation constructs. eXaenination of topic knowledge
allowed for the investigation of knowledge in redatto multiple source use, as well as

the relation among knowledge and expressions efast and curiosity.
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CHAPTER 4
RESULTS: MULTIPLE SOURCE SELECTION, USE, AND OUTCOM ES

Within the framework of multiple source use mod@stt et al., 1999; Perfetti et
al., 1999; Rouet, 2006), this study compared stisdiselection and use of multiple types
of print and digital sources. Further, it examimedv source selections and use related to
knowledge, interest, curiosity, and task perforneanthis chapter summarizes the
results of students’ source selection, sourcears#task performance, and the relations
between these variables. Specifically, this chgptesents the results for the following
two research questions:

1. How many, what types of sources (e.g., textbookiaradje), in what mediums
(i.e., digital and print/physical), and for whahggh of time do students use
different types of sources when completing an ataclenultiple source use task?

2. How are students’ source selections and use refatiéebir performance on an
academic task?

For research question 1, descriptive results farsoselection and use are
summarized by source medium (i.e., print, digi#ad)l source type (e.g., newspaper,
textbook). Chi-square analységests, and ANOVAs were used to assess differemges
source type across print and digital sources. résgarch question 2, descriptive analyses
related to surface and deep indicators of perfoo@amne summarized. Then, results
from correlation analyses are presented to deterthi@ degree to which source selection
and use related to surface and deep indicatorerédnmance. Finally, the degree to
which students incorporated information from pgampared to digital mediums into

their presentations is summarized, &telsts are presented to compare differences by
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medium. For all statistical tests, alpha was sdd@with corrections for increased
experiment-wise error made as applicable.

Research Question 1
How many, what types of sources (e.g., textbookraade), in what mediums (i.e.,
digital and print/physical), and for what lengthtohe do students use different types of
sources when completing an academic multiple souseetask?

To address the first research question, the videordings were coded for what
participants were viewing (e.g., print news arti€®ewerPoint) and their actions (e.g.,
typing, scanning; see Chapter 3 and Appendix &foomplete description). Videos were
coded for whether each of the 16 sources weretedlec viewed, whether they were
used in composing the PowerPoint, and the lengtimaf each of the sources was used.
Additionally, the number of times participants sshiéd between sources was examined
as an indicator of source selection use. See Hatdea summary of the source selection
and use variables.

First, t-tests were used to examine whether the numbeustss selected
differed for print and digital sources. Then, shjuare analyses were used to examine
whether there were differences by source type, (eegvspaper, textbook) in terms of
whether the sources were selected and used in gigital, both, or neither medium.
Next, descriptive statistics were calculated fordispent on: (a) overall source use, (b)
print source use, (c) digital source use, and ¢e)per source, as well as (e) the number
and proportion of source switches. Differencesseisource medium and type were
calculated through the use of ANOVAs ansts. Finally, correlations were calculated

to address relations between print and digital @®use indicators.
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Source Selection

Students selected a total of 7.@D€3.71) sources on average, ranging from 1-14
of the 16 available sources. This included anayeselection of 3.1&D=2.25) print
sources and 3.8%D=2.24) digital sources. There were no statistycsilfjnificant
differences in the total number of print or diggalurces that students selected,
t(49)=1.96, p=.06. Rather, there was a signifigensitive correlation between the
number of print sources and the number digital sesithat students selected.@37,
p=.009), indicating that participants who used nymiet sources were also more likely to
use more digital sources. Further, 78.26% of gigdnts used at least one print source
and 89.13% of participants used at least one digtarce.

The total number of participants selecting eacthefl6 sources (8 print and 8
digital) is presented in Table 6. Given that ggpants were able to use print and digital
versions of each source type, the frequenciesifiitatisource use and print source use
were dependent. Therefore, the McNeg®atest, which is designed to compare
frequencies across dependent groups (Fay, 2014emelN 1947), was conducted to
compare whether there were differences in the gequdigital compared to print
sources were selected for each source type. Tbwseal for an examination of

differences in selecting each of the other sowped (e.g., textbook) across medium.
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Table 5

Summary of Source Selection and Use Variables

Separation of Data

Description By Medium By Source
Source Selection
Total Sources Count of the number of sources Possible range Possible score
Selected used; possible range from 0-16 from 0-8 for each  of 0 or 1 for
print and digital each of 16
sources
Source Use
Total Minutes spent viewing a source, Time for print  Time calculated
Compositional working on PowerPoint and digital for each source
Source Use immediately following source sources separately
viewing, or switching between calculated
viewing PowerPoint and source separately
Per Source Total compositional source use Average time for Average time
Compositional divided by total sources selected; print and digital  calculated for
Source Use Average time spent composing sources each source
with all selected sources calculated separately
separately
Total Focused Minutes spent viewing a source Time for print Time calculated
Source Use and digital for each source
sources separately
calculated
separately
Per Source Total focused source use dividedAverage time for Average time
Focused Source by Total sources selected; print and digital calculated
Use Average time spent composing sources separately for
with all selected sources calculated each source
separately

Source Selection and Use

Total Source Total number of times switched n/a n/a
Switches between sources
Proportional Total source switches divided by n/a n/a

Source Switches Total sources selected
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Table 6

Comparison of Source Selection by Medium

Frequency Source

Selected
Print Digital McNemar y2 p-value Favored
Medium

Textbook* 7 17 4.50 .02 Digital
Tradebook* 22 31 3.05 .04 Digital
Journal Article* 24 12 6.05 .007 Print
Newspaper 17 16 0 .50 --
Encyclopedia entry* 7 19 6.05 .007 Digital
Fact Sheet* 40 47 2.77 .05 Digital
Graph 24 25 0 .50 --
Image* 18 27 3.76 .03 Digital

Note:N=50; df=1, p-values based on 1-tailed tegb<*05.

Significant differences were identified in six bkteight types of sources, and
revealed a general preference for digital sour&secifically, participants were more
likely to access the textbook, tradebook, encydapentry, fact sheet, and image in the
digital format. In contrast, they were more likébyaccess the journal in the print as
compared to the digital format.

Source selections were further broken down to charae relations among
source type and source medium for students’ s@eleetions. For each source type,
source selection was separated according to théewuaf individuals who used only the
print version of the source, only the digital verspf the source, both the print and
digital versions, or neither version. Table 7 pdeg a complete breakdown of source
selection by source type and source medium. Stdizéa residuals >|1| were examined
for indications of the categories that were ovamepnted (residuals >1) or

underrepresented (residuals < -1).
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Table 7

Frequency of Source Selection by Source Type awmiiLite

Digital Only Print Only Both Neither
Textbook 14 4 3 29"
Tradebook 15 6 16 13
Journal Article 4 16 8 22
Newspaper 9 10 7 24"
Encyclopedia entry 16 4 3 27"
Fact Sheet 10 3 37 0}
Graph 9 8 16 17
Image 13 4 14 19

Note:N=50; superscripts represent standardized resithaisre >1 (designated by “+”
or <-1 (designated by “-").

An omnibus chi-square test of independence indicttat source type and
medium were significantly relategd=127.10df=21, p<.01], suggesting that selection of
source type is not independent of medium. A furth@mination of the standardized
residuals indicated patterns that differed fromwthkeies expected given the data for all
source types except the graph. For the textbamticgpants were unlikely to access this
type of source in either medium, and fewer thareetgd accessed it in print or in both
mediums. Similarly, for the newspaper, compar#fitew participants accessed this
source compared to other source types, and ifditego they were more likely to access
it only in print. In contrast, for the fact sheall, participants accessed it in at least one
medium, and more participants than expected aatésiseboth mediums. The
tradebook was also accessed by most participadtfasored in the digital medium. For
the encyclopedia entry, participants were mordyike access it digitally or not at all.

Comparatively, for the journal article, participsupreferred the print format, and were
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more likely to access it in this medium and lekslli than expected to access it digital or
in both formats. Finally, the image was particiylamlikely to be accessed only in print.
Source Use

Source use was calculated in terms of the amouhefparticipants spent (a)
viewing a source and composing in the PowerPorggntation directly following source
viewing (i.e.,compositional source uggb) viewing a source in a focused way (i.e.,
focused source ugeand (c) the number of times participants switchetween sources
during the task (i.esource switchgs Time was calculated in minutes. The data for
participants with incomplete source use data dwed®o recording errors (N=7) were
excluded from this analysis. These data were asgdumbe missing at random given that
they were due to technical errors with the camem (freezing of the video resulting in
loss of data) that were deemed to be unrelatedrtcjpants.

Time was calculated for compositional and focusadee use in two ways. First,
time was calculated only for individuals who usegtesource, as designated by having a
time greater than zero for compositional source Udeese data addressed the question:
If participants used a source, what was the avesagrint of time they spent engaged in
compositional and focused source use? Table 8 suizes time spent on compositional
source use and Table 9 summarizes time spent asddcsource use for participants who
used each source for any time >0 minutes. It gontant to note that some of the
focused source use times are zero because pant€ipeay have used a source in ways
that were included in compositional source usenmre not included in focused source

use (e.g., scanning a source).
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Time Spent on Compositional Source Use by Sounpe diyd Medium for Participants Using Each Source
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Compositional Source Use

Print Digital

N Range Average $D) N Range Average $D)
Textbook 7 .15-25.09 8.10 (9.98) 15 23-11.12 23/96)
Book 20 .27-29.90 7.11 (8.36) 27 .15-28.08 4.543y
Journal Article 23 .03-2.80 .86 (.79) 9 .13-4.46 571(1.62)
Newspaper 18 .02-9.44 1.70 (2.45) 12 .12-13.60 5 @®D3)
Encyclopedia 6 .29-16.90 5.90-5.94 13 .08-9.52 54 22.96)
Fact Sheet 35 .08-46.75 16.51 (10.08) 40 .56-26.97 7.14 (6.13)
Graph 20 .07-2.10 48 (.51) 21 .05-4.17 1.15 (1.28
Image 14 .07-2.40 .59 (.78) 23 .13-3.63 1.38 (.39)
Total 36 2.12-61.17 24.45 (12.09) 41 .56-37.92 3248.88)
Average per source 36 2.12-39.70 8.57 (8.04) 41 6-1547 4.38 (3.61)

Note:Only times >0 for compositional source use weréuthed in the calculations; time is reported in n@su



Table 9

Time Spent on Focused Source Use by Source Typdedhidm for Participants Using Each Source
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Focused Source Use

Print Digital

N Range Average D) N Range Average $D)
Textbook 7 0-8.39 3.34 (3.22) 15 0-5.23 1.27 (.55
Book 20 .22-20.33 4.62 (5.35) 27 0-15.77 2.520B.9
Journal Article 23 0-2.40 .66 (.70) 9 0-3.46 .807)
Newspaper 18 0-5.57 .94 (1.39) 12 .06-8.85 1.547)2
Encyclopedia 6 .12-5.98 2.70 (2.31) 13 0-3.60 611124)
Fact Sheet 35 0-24.47 9.42 (6.08) 40 .56-13.03 2 @52)
Graph 20 .05-1.33 .38 (.38) 21 .05-1.58 .38 (.36)
Image 14 .05-.81 .25 (.27) 23 .05-1.82 41 (.39)
Total 36 1.22-38.98 14.02 (7.67) 41 .56-18.93 %490)
Average per source 36 1.22-24.47 4.95 (4.86) 41 1-8.35 2.15 (1.79)

Note:Only times >0 were included in the calculationsidiis reported in minutes.
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For the sources selected, the average time patitsgspent on compositional
source use was 24.4S[P=12.09) minutes for print sources and 14.8P%8.88) minutes
for digital sources. In terms of focused source fas the sources participants selected,
they spent an average of 14.@&D€7.67) minutes using print sources and 6.99
(SD=4.50) minutes using digital sources.

Second, time was calculated across all participamtiiding times equal to O (see
Table 10). For example, print compositional sowse was calculated as:

Y. Print Compositional Source Use

Total Number of Print Sources Selected

Per source time could only be calculated for indlinails who used at least one source in
the medium under consideration. This was becabss walculating print sources,
participants who did not use any print sourcesdaadlue of zero as the denominator.
Therefore, print and digital per source use is regabonly for participants who selected
at least one source in each of the respective mediu

Including zero values, the time participants sggmtompositional source use
averaged 20.4750=14.33) minutes for print sources and 13.88%9.19) minutes for
digital sources. The 36 participants who usddast one print source spent an average
of 8.57 §D=8.04) minutes on per print source compositionalte® use. In comparison,
the 41 participants who used at least one digitate spent an average of 4.38
(SD=3.61) minutes on per digital source compositiamalrce use. For focused source
use including zero times, participants spent amamesof 11.743D=8.74) minutes using
print sources and 6.66D=4.63) minutes using digital sources. The 36 pgnts who

used at least one print source spent an averagy®oiSD=4.86) minutes on per print
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source focused source use. In comparison, tharitipants who used at least one
digital source spent an average of 2.15 minud&1.79) on per source digital focused
source use.

Table 10

Time Spent on Source Use by Source Type and Méaaluding Zero Values

Compositional Source Use Focused Source Use
Print Digital Print Digital

Textbook 1.32 (4.84) .97 (2.36) .54 (1.74) 449).0
Book 3.31 (6.67) 2.85 (6.02) 2.15 (4.29) 1.58 (3.31
Journal Article 46 (.72) .33 (.96) .35 (.61) .183)
Newspaper 71 (1.77) .79 (2.39) .39 (1.00) 449014
Encyclopedia .82 (2.91) 77 (1.97) .38 (1.24) (-85)
Fact Sheet 13.43 (11.16) 6.65 (6.19) 7.67 (6.61) 28 R.77)
Graph 22 (.42) .56 (1.06) .18 (.32) .18 (.31)
Image .19 (.52) .74 (.98) .08 (.19) .22 (.35)
Total 20.47 (14.33) 13.66 (9.19) 11.74 (8.74) §463)

Note:N=43; time presented in minutes; all times, inchgdiimes of 0, were included in
the calculations.

A 2 (source medium) by 8 (source type) within sat§eANOVA was conducted
based on all values, including zero values. Fommuositional source use, there were
significant main effects for source mediuR{(], 42)=5.37p=.025,¢?>=.11] and source
type [F(7, 36)=29.19p<.001,¢°=.85]. Follow upt-tests were conducted to examine
differences across medium for each source typdmid¢1979) method to correct for
increased experiment-wise error resulting from ipldttests was applied. Holm’s
method uses a sequential Bonferroni procedure inohnthe calculateg-values are
ordered from smallest to largest and are sequbntiampared to newly calculated
critical values. This procedure has been deteriade more powerful than the

standard Bonferroni procedure and more appropwatn there are more than five tests
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(Bender & Lange, 2001). Specifically, the newical values are calculated—as—n_f_l,

wheren is the number of tests and the order of the-value from lowestiEl) to

highest {(=i,). For instance, given the eight comparisonscttieoff value for alpha for

the firstp-value was .05/8, or .0063 and the second was d@50071. For

compositional source use, participants spent sggmifly longer using the print as
compared to the digital fact sheg2)=-3.61,p=.001, but significantly longer using the
digital as compared to the print imag¢@_2)=3.42,p=.001. For focused source use, there
were significant main effects for source mediufil] 42)=9.29p=.004,%=.18] and
source type(7, 294)=57.99p<.001,¢?=.82]. Follow up tests accounting for Holm’s
sequential Bonferroni correction found that papigeits spent significantly longer using
the print as compared to the digital fact sh&€éf)=-3.00=.005.

Additionally, in order to examine relations amoripand digital source use,
bivariate correlations were calculated among tedalrce use and per source use for print
and digital sources. The results for compositiGoairce use are presented in Table 11
and the results for focused source use are presenieable 12. Total compositional
source use values were calculated based on tharti@ipants with complete data. Per
source calculations were based on 34 participahtswged at least one of each print and
digital sources.

Time spent engaged in CSU for print and digitalrses was inversely related.
Digital CSU was negatively correlated with print C8=-.31,p=.04) and per source
print CSU ¢=-.39,p=.02). These results suggest that participantsevigaged in more
compositional source use with digital sources sfes® time using print sources. Next,

bivariate correlations for focused source use waleulated. These are presented in
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Table 12. Results for focused source use werdagitoi compositional source use.
Specifically, digital FSU was negatively relatedotint per source FSU£-.34,p=.004),
indicating that individuals who engaged in longsused source use with digital sources
spent less time in focused use per source with pouarces.

Table 11

Bivariate Correlations Between Compositional Soudse Indicators

1 2 3
1. Print CSU Total 1
2. Print Per source CSU 55 1
3. Digital CSU Total -.31 -.39 1
4. Digital per source CSU -.29 -.06 54

Note:N=34 for per source categories and N=43 for alegtip<.05; **p<.01;
*** p<.001; CSU=Compositional Source Use.

Table 12

Bivariate Correlations Between Focused Source ddechtors

1 2 3
1. Print FSU Total 1
2. Print Per source FSU 56 1
3. Digital FSU Total -.26 -34 1
4. Digital per source FSU -.29 .009 59

Note:N=34 for per source categories and N=43 for alegthp<.05; **p<.01;
*** p<.001; FSU=Focused Source Use.
Relations Between Source Selection and Use

To gain a more holistic understanding of how stislemgaged in the multiple
source use task, relations between source seletidmise were examined. Of interest as
an indicator related to both source selection a®was the number of times participants
switched between sources. While completing thie pasticipants switched between

sources an average of 17.32 tim&B<£14.60) ranging from 1 to 75 switches. Given that
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the number of switches might be contingent upomtimaber of sources selected, a
proportional value was calculated by dividing thenber of switches by the total number
of sources selected. The average number of swifolesource was 2.43[0=1.34).
Proportional source switches were determined tmbee informative than total switches
for examining relations among source selectionsusmadbecause it was not contingent
upon the number of sources selected.

Bivariate correlations among source selection,@awitches, compositional
source use, and focused source use were calctitaitpdnt sources (Table 13) and
digital sources (Table 14). Students who selegtetke sources tended to spend more
time total engaged in using those sources, buttdpentime working with each source
individually. Specifically, for print and digitalources, the total number of sources
selected within the medium was positively relatetbtal CSU (printr=.51,p<.001;
digital: r=.43,p<.001) and total FSU (print=.45,p=.002; digital:r=.38,p=.01),
indicating that participants who selected more sesitvere more likely to spend more
time working with sources. In contrast, there \wasegative relation between time spent
per source on CSU (print=-.53,p<.001; digital:r=-.38,p=.02) and FSU (print.=-.51,
p<.001; digital:r=-.38,p=.02), indicating that individuals who used morerses spent
less time on average per source.

The proportion of source switches was not signifilyerelated to either the
number sources selected for print.(2,p=.42) or digital sources$.22,p=.16).
However, the proportion of source switches wasiagmtly related to indicators of total
source use. Specifically, for print sources, totahpositional and focused source use

were positively related to the proportion of sousegtches (compositional=.35,p=.02;
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focusedr=.42,p=.02). For digital sources, total focused sourse was positively
related to the proportion of source switches34, p=.03). This suggested that
individuals engaged in source use for a longer spent more time moving back and
forth between sources.

Table 13

Bivariate Correlations Between Indicators of Pridurce Selections and Use

1 2 3 4 5
1. Total Print Selected 1
2. Proportion Source Switches 12 1
3. Print CSU Total 51 .35
4. Print Per source CSU -53 .14 55" 1
5. Print FSU Total 45 42" 95" 527 1
6. Print Per source FSU -52 .19 53" 99" 56

Note:N=50 for source selection; N=44 for source switciiNe=43 for total use; N=36 for
per source usep¥.05; **p<.01; *** p<.001; CSU=Compositional Source Use;
FSU=Focused Source Use.

Table 14

Bivariate Correlations Between Indicators of Didi&ource Selections and Use

1 2 3 4 5
1. Total Digital Sources 1
Selected
2. Proportion Source Switches 22 1
3. Digital CSU Total 43 27 1
4. Per source Digital CSU -38  -.14 54 1
5. Digital FSU Total .38 34 94" 51 1
6. Per source Digital FSU -38  -.14 51 95~ 59"

Note:N=50 for source selection; N=44 for source switciiNe=43 for total use; N=41 for

per source usep¥.05; **p<.01; *** p<.001; CSU=Compositional Source Use;
FSU=Focused Source Use.
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Research Question 2
How are students’ source selections and use relteleir performance on an academic
task?

To address the second research question, studRaw&rPoint presentations and
verbal explanations were scored in terms of susfacel and deep-level indicators of
performance. Then, the relations among performarieators were calculated. Next,
the relations between indicators of task perforreaartd indicators of source selection
and use as described in the results for researstiqn 1 were calculated. Finally, task
performance was compared across digital and pounice use, and the inclusion of
digital and print sources in the presentation.

Overview of Task Performance

Surface-level indicators included: the number ofdgan the PowerPoint and
explanation; whether images were included; andhtheunt of borrowed and added
information. The number of words in the explanatizas calculated as the difference
between the total number of words in the explamadiod the number of words in the
PowerPoint. Deep-level indicators included how ynaierences or citations were
included, source integration (i.e., number of sesnncorporated in the PowerPoint and
the number of switches between sources), and tloaiginof transformed information.

Average scores on each of the performance indeat@ summarized in Table 15.
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Table 15

Summary of Performance Indicators

Type of Indicator N Range MeanGD)
PowerPoint Word Count Surface 50 67-632 222.98.688)5
Explanation Word Count Surface 50 206-1407 52226%.03)
References Deep 50 0-9 1.00 (1.75)
Images Surface 50 0-9 1.04 (1.55)
Transformed Information Deep 48 0-15 4.79 (3.70)
Borrowed Information Surface 48 6-46 20.83 (7.81)
Added Information Surface 48 0-15 3.63 (4.07)
Number of Sources Deep 48 0-9 3.68 (2.01)
Incorporated
Number of Source Switches Deep 48 0-17 5.85 (3.85)

Data were available for all 50 participants for BeverPoint word count,
explanation word count, and the number of refereace images. Due to technical
difficulties with the video camera, the informationpresentations for two individuals
could not be classified according to the degreshizh information was transformed,
borrowed, or added, or the number of sources ante®witches in their presentations.
The average proportion of borrowed information Wi (@SD=.18). Added information
(M=.12,SD=.12) and transformed informatiomM€.16,SD=.11) made up relatively small
proportions of the presentation.

First, bivariate correlations were calculated taraie the relations between
surface-level indicators (see Table 16) and deeg-iadicators (see Table 17). For
surface indicators, there was a significant positelation between the number of words
in the explanation and the amount of borrowed miaiion ¢(=.29,p=.04) and added
information ¢=.70,p<.001). The amount of borrowed information wa® atdated to the

number of words in the PowerPoint(36,p=.01). For deep indicators, the number of
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source switches was positively related to the nurobsources incorporated=84,
p<.001) and the amount of transformed information44,p=.002).
Table 16

Bivariate Correlations Between Surface-Level Inthca

1 2 3 4 5
1. PowerPoint Word Count 1
2. Explanation Word Count -.19 1

3. Images -.12 .}2 1
4. Borrowed Information 36 .29 -.10 1
5. Added Information 20 70 .05 -14 1

Note:N=50 for word counts and images; N=48 for borrowaad added information;
correlations between images and other indicatore wa&culated as point biserial
correlations; all other correlations were calcudaas Pearson product moment
correlations; p<.05; **p<.01; *** p<.001.

Table 17

Bivariate Correlations Between Deep-Level Indicator

1 2 3 4
1. References 1
2. Transformed Information -.18 1
3. Number of Sources Incorporated 24 .26 1
4. Source Switches 11 44 847 1

Note:N=50 for references; N=48 for other indicatorgs05; **p<.01; *** p<.001.

Further, the theoretical model predicted that srfand deep indicators of
performance would be related. First, a canoniocgletation was calculated in order to
determine whether the set of surface indicatorssigrsficantly related to the set of deep
indicators. For the set of five surface and foeemlindicators, four sets of canonical
variates were estimated; however, only the firgt was significant (Wilk’s lambda=.39,
p=.005), which explained 76.63% of the variancehefrelation between the sets of

indicators. The canonical correlation for thisrgdivariates was .70, with an effect
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size of R?=.49, suggesting that there was a moderately stelagon between the sets
of surface and deep indicators.

Additionally, follow-up correlations between suréa@nd deep-level performance
indicators were calculated to explicate the indraildrelations (see Table 18). Holms’
(1979) method was used to adjust for increasedrarpat-wise error. Given that there
were five correlations for each deep indicator,dtdpisted cut-off values for the lowest
to highest p-values were .01, .013, .017, .025,.@hd
Table 18

Bivariate Correlations Between Surface-Level an@eevel Performance Indicators

Surface Indicators

Deep Indicators PowerPoint Explanation Images Borrowed Added
Word Word Information Information
Count Count

References .23 -.07 .16 -.02 -.16

Transformed .08 58" 11 -.10 53

Information

Number of .04 .10 58 -.02 .04

Sources

Number Source .04 18 50" .01 .08

Switches

Note:N=48; correlations between images and other indisatere calculated as point
biserial correlations; all other correlations weadculated as Pearson product moment
correlations; ***p<.001.

The number of words in participants’ explanatioraswositively correlated with
the amount of transformed information in the préston ¢=.58,p<.001). The inclusion
of images was positively correlated with the nundifesources incorporated<.58,

p<.001) and the number of times participants swiddbetween sources in their

presentationr€.50,p<.001). There was also a positive relation betwtberamount of
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added information and the amount of transformedrmation (=.53,p<.001).
Borrowed information was not significantly relatedany of the deep-level indicators.
Task Performance in Relation to Multiple Source Use

Bivariate correlations were calculated to examimedegree to which
performance indicators were related to source seteand use (surface: see Table 19;
deep: see Table 20). For surface indicators, stadeho spent more time engaging with
print sources included significantly more wordgsheir PowerPoint presentations and
included more borrowed information. Specifica®gwerPoint word count was
positively related to total print CSWH.54,p<.001), total print FSUr€E.44,p=.003), per
source print CSUrg.50,p=.002), and per source print FSt+{48,p=.003). The amount
of borrowed information was significantly positiyeklated to total time spent on print
FSU ¢=.31,p=.04), but not with total digital FSU=%-.09,p=.59).

Source selection and use was also related to thesion of an image. Whether
participants included at least one image was pesytirelated to the number of print
sources selected<.38,p=.006) and the number of digital sources seleate®$,
p<.001). However, including an image was negativelgted to per source print CSU
(r=-.39,p=.02) and digital per source CSk¥{.34,p=.03). The number of sources
selected was related to each of the deep-levebymeaince indicators in at least one
source medium. The number of references was pelsitielated to the number of print
(r=.83,p<.001) and digital sources«.83,p<.001). Similarly, the number of source
switches was positively related to the total nunddgsrint sources selected (r=.50,
p<.001) and digital sources selected (r=.62, p.0@Hdditionally, the number of sources

used was positively related to total source saadt=.59,p<.001) and print source
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selection (=.75,p<.001). The amount of transformed information &B® positively
related to the number of print sources seleated(, p=.03).

In terms of compositional and focused source usegests who spent more time
engaged with print sources and less time with aligiburces used a greater number of
sources in the creation of their presentation. flmaber of sources used in the
presentation was significantly positively relatedhe total time spent on print CSU
(r=.63,p<.001) and print FSWr£.59,p<.001), but was negatively related to the time
spent per digital source<-.33,p=.04). However, switching between sources exhibite
an opposite pattern. The number of source switalasspositively related to the total
time spent on digital CSU%£.35,p=.02). The number of source switches was negativel
related to per source print CSt¥{.48,p=.003), per source print FSW=.46,p=.005),
and per source digital FSW=.33,p=.04).

Source Use and Task Performance Across Mediums

The number of sources incorporated in the presentdiorrowed information,
and transformed information were separated accgrinvhether they originated from
print or digital sources. For the purpose of ttemparison, the transformations only
included within source transformations that coudakiributed to a specific source and
did include across source transformations. Transitions across multiple sources were
not included. These performance indicators werspared across mediums using paired
sampled-tests (see Table 21). Although there were n®gfices in the overall
selection of print and digital sources (see resequestion 1), students tended to use

more digital sources in composing their PowerPprasentationst(47)=-3.30,p=.002].
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However, transformed information was more likelyctame from print sources than
digital sourcest(47)=2.38,p=.02).

Next, the degree to which students incorporatedtheces they selected to view
was examined across print and digital sourcesdoh source type (see Table 22 and
Figure 6). This addressed the question of: To wlbgtee were the print and digital
sources that students viewed incorporated int@ firesentations? Although students
more frequently selected the digital versions eftéxtbook and the tradebook, a greater
proportion incorporated print versions of thesersesl into their presentations (textbook:
z=3.52,p<.001; tradebookz=1.96,p=.05). Compared to the print versions, a larger
proportion of students who viewed the digital segrtcorporated them into their
presentations for the journal article={2.30,p=.02), graph£=-4.08,p<.001), and image
(z=-6.17,p<.001). For the graph and the image, only a fewB]rstudents incorporated

the printed versions into their presentations.



Table 19

Bivariate Correlations for Surface-Level Indicat@sd Source Selections and Use
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N PowerPoint Explanation Images Borrowed Added
Word Count Word Count Information Information
Sources Selected
Print 50 .20 .20 .38 12 .10
Digital 50 -13 17 68 -.09 .10
Compositional Source Use
Print Total 43 54 17 .01 34 .07
Digital Total 43 -.005 -.27 21 -.13 -11
Print per Source 36 50 -.04 -.39 26 -.06
Digital per Source 41 -.01 -.24 -34 .10 -.16
Focused Source Use
Print Total 43 44 13 .04 31 .04
Digital Total 43 <.001 -.26 27 -.09 -.15
Print per Source 36 48 -.06 -.28 24 -.08
Digital per Source 41 -.006 -.25 -.15 A1 -.18

Note: Correlations between images and other indicators w&culated as point biserial correlations; #ileo correlations were

calculated as Pearson product moment correlatfqs5; **p<.01; *** p<.001.
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Table 20

Bivariate Correlations for Deep-Level Indicatorsl&@ource Selections and Use

N References Transformed Number of Sources Number of Source
Information Used Switches

Sources Selected

Print 50 8% 37 75 50

Digital 50 83" 14 22 62"
Compositional Source Use

Print Total 43 .04 27 .63 11

Digital Total 43 -.004 -.03 -.07 35

Print per Source 36 -.25 -.06 -.21 748

Digital per Source 41 -.07 -.22 -.27 -.28
Focused Source Use

Print Total 43 .01 .26 59 15

Digital Total 43 -.09 -.07 -11 .29

Print per Source 36 -.24 -.05 -21 Z46

Digital per Source 41 -.16 -.24 -33 -33

Note: *p<.05; **p<.01; *** p<.001.



Table 21

Comparison of the Origin of Performance Indicatacsoss Print and Digital Sources

Print Average Digital Average t p Favored
Medium
Sources Incorporated 1.580=1.07) 2.31%D=1.43) -3.30 .002 Digital
Borrowed Information 12.2550=10.03) 8.31%$D=7.00) 1.77 .08 -
Transformed Information 2.460=3.05) 1.336D=1.34) 2.38 .02 Print
Note:N=48.
Table 22

Frequency and Proportion of Sources Incorporateth Presentation Compared to Sources Selected
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Print Digital Comparison of
Proportion
Incorporated
Frequency Frequency Proportion  Frequency Frequency Proportion z p Favored
Selected Incorporated Incorporated Selected Incorporated Incorporated Medium

Textbook 7 5 0.71 17 6 0.35 3.52 <.001Print
Tradebook 21 12 0.57 30 11 0.37 196 .05 Print
Journal Article 23 2 0.09 11 3 0.27 -2.30 .02 Digital
Newspaper 16 6 0.38 14 5 0.36 .20 .84 --
Encyclopedia 6 5 0.83 17 13 0.76 .85 40 -
Fact Sheet 38 36 0.95 45 40 0.89 1.08 .28 --
Graph 23 3 0.13 23 12 0.52 -4.08 <.00Digital
Image 17 3 0.18 26 21 0.81 -6.17 <.00Digital

Note:N=48. Based only on participants with data for seuncorporation.
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Figure 6 Percentage of print and digital sources seldaygplrticipants that wel

Print
m Digital

m_

:m

___L____L____L____L_-_______r_______ﬁ E____________.

i

_______r__________r__________ﬁ

m
m

100

incorporated intahe presentatio

:
© O O

o N~

pajelodiodu] Jusdiad

1 [ | [ |
L B I N B |
O O 0O OO O o
© ;O < MmN A




133

CHAPTER 5
RESULTS: INDIVIDUAL DIFFERENCE VARIABLES AND MULTIP LE
SOURCE USE

This chapter addresses the degree to which individifferences in motivational
and cognitive variables interplay in multiple saitse processes and performance, as
implicated in models of multiple source use (Pérgdtal, 1999; Rouet, 2006).
Specifically, the individual differences investigdtwere interest, curiosity, and
knowledge. First, this chapter summarizes theekegy which interest and curiosity
were expressed a priori, as individual differenagables, and as post-hoc expressions
related to the multiple source use task. In desmgelations among interest and curiosity
were examined. Topic knowledge was also includegkamine its relation to a priori
and post-hoc expressions of interest and curioditythis end, the following research
guestions were addressed:

3. What are the relations among students’ topic isteteait curiosity, and topic
knowledge?
4. How are students’ topic interest, trait curioséapd topic knowledge related to

their post-hoc expressions of interest and cuk@sit

The second goal of this chapter is to examine dgeek to which interest and
curiosity were enacted during multiple source uBkat is, to what degree were interest,
curiosity, and knowledge related to source sela¢cgource use, and task performance in
the context of a multiple source use task? Todht research questions 5 and 6 were

addressed:
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5. To what extent are students’ source selectionsuaadelated to their topic
interest, trait curiosity, topic knowledge, andithmost-hoc expressions of interest
and curiosity?

6. How are students’ topic interest, trait curiosttpic knowledge, and their post-
hoc expressions of interest and curiosity relabetthé¢ir performance on an
academic task?

To address these questions, descriptive datagaoa topic interest, trait
curiosity, and topic knowledge are summarized.aBate correlations were calculated to
examine the extent to which these individual défere variables were related (research
qguestion 3). Then, the post-hoc expressions efest/curiosity identified in the
interview data are presented. Post-hoc expressiongerest/curiosity are presented
descriptively by theme, including the frequencyerpressions and their interrelations.
The frequency of post-hoc expressions of interegtsity was then correlated with topic
knowledge, topic interest, and trait curiosity gasch question 4). Next, multiple linear
regression analyses were used to examine the diegndech topic knowledge, topic
interest, and trait curiosity predicted multipleisze selection and use (research question
5) and task performance (research question 6).

Research Question 3
What are the relations among students’ topic irgereait curiosity, and topic
knowledge?

This research question was addressed by examiméngorrrelation coefficients
between each of the variables for the 50 parti¢gpamthe main portion of the study.

Prior to analyzing the relations among the varigbtiescriptive statistics for the



135

individual difference measures (i.e., topic intérésype curiosity, D-type curiosity, and
topic knowledge) were calculated (see Table 28pré&s on the individual difference
measures supported findings from the pilot stuthasstudents in the sample exhibited a
wide range of interest and knowledge about Alzhesrgisease, and had variance in trait
curiosity. To address the research question, lateacorrelations were calculated
between the variables (see Table 24).

Table 23

Summary of Individual Difference Measures

Possible Score Range MeargD)
Topic knowledge 0-20 3-18 12.36 (3.70)
Topic interest 0-1000 29-1000 480.80 (223.25)
I-type trait curiosity 5-25 13-25 18.58 (3.07)
D-type trait curiosity 5-25 7-25 16.16 (3.34)

Note: Topic knowledge was calculated using graduatedoresgpscoring.

Table 24

Bivariate Correlations Between Individual Differen?ariables

1 2 3
1. Topic Interest 1
2. |-type Curiosity 27 1
3. D-type Curiosity 27 45 1
4. Topic Knowledge .23 .001 .04

Note: *p<.05;*** p<.001

Consistent with previous literature (Litman, 20L@man et al., 2005; Litman &
Silvia, 2006), a significant positive relation wdentified between I-type curiosity and
D-type curiosity (=.45,p<.001). The strength of this relation is similaprevious
research, which has identified correlations in siludamples ranging from .48 (Litman,

2010) to .70 (Litman et al., 2005). Consistentweikpectations, topic knowledge was
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not significantly associated with either type ofiogity. However, despite findings in
the literature supporting positive relations amtoc knowledge and topic interest
(Alexander et al., 1995; Garner & Gillingham, 19919 significant relation was
identified in the present study. In contrast toipliterature that provided no theoretical
justifications for a relation between topic inté¢rasd curiosity, a significant positive
relation was identified between topic interest &type curiosity (=.27,p=.05). D-type
curiosity had a similar relation to topic interést.27,p=.06), although due to rounding
this was not significant at<.05.

Research Question 4
How are students’ topic interest, trait curiosignd topic knowledge related to their
post-hoc expressions of interest and curiosity?

Prior to analyzing the correlations between indralddifference variables and
post-hoc expressions of interest/curiosity, deseepanalyses of the post-hoc
expressions are summarized. One participant wasimgi a complete interview due to
time constraints. Therefore, the data for postérqaressions of interest/curiosity were
based on 49 participants with complete intervieWke average number of post-hoc
expressions were 2.28[0P=2.38), and 40 participants (81.60%) had at least o
expression of interest/curiosity. As describe@€hapter 3 and Appendix J, post-hoc
expressions of interest/curiosity were divided icéitegories based on the focus of the
interest/curiosity. Three overarching themes eexdrterest/curiosity (a) in the
content, (b) in the source features, and (c) feratidience of the presentation. The
means and proportion for each of the three categafi interest/curiosity expressions is

presented as Table 25.
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Table 25

Summary of Post-Hoc Expressions of Interest/Cugiosi

Average Range Percent with at
least one
expression
Content 1.59%D=1.66) 0-7 75.51
Source Features .230=.59) 0-3 16.33
Audience A41%D=.76) 0-4 30.61
Overall 2.28 §D=2.38) 0-12 81.60

Note:N=49.
Interest/Curiosity for Content

During the retrospective interviews 75.51% of gapants (N=37) mentioned at
least one instance of interest/curiosity in thetenhh For example, when asked why she
chose to look at the digital grapRyblic’s perception of Common Symptoms of
Alzheimer’s DiseageParticipant 2 said, “I just wanted to see how plublic views it;
views the whole idea of Alzheimer's.” She demaaigtd interest/curiosity for the
content presented within the source. Interestidosity in the content did not
necessarily manifest in the likelihood that papi#its would incorporate the source into
their presentation. For instance, Participant &kad that “it was kind of interesting that
they were trying to use visual or retina whatewehnelp predict [Alzheimer’s], but |
didn’t think | really needed to include it in mytiate because it's not official yet.”
Similarly, when asked about reasons for selectiegdigital graph, Participant 7 noted, “I
thought it was interesting. It didn’t have anytpito do with my presentation necessarily
but it was just interesting to look at.”

Other participants described interest or curiostsited to more specific details of
the content. This manifested either in termsmdifig content that sparked interest or

curiosity, or in terms of identifying something tlme was interested in or curious to
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know and then seeking content to address thaestieuriosity. Speaking about what
she noticed in the content, Participant 8 saithéught it was interesting that [the printed
graph] looked at the instances of which sex hasdimer’'s and thought it was
interesting how it was mostly females, becausé@enbieginning | thought it would be
males for some reason.” In this, she notes thainbterest arose from a discrepancy
between her prior expectations and the presentewico Similarly, when explaining her
rationale for including content related to diagngsAlzheimer’s in her presentation,
Participant 16 said:

| thought it was interesting that it can’t be défirely diagnosed until an autopsy,

but the fact there are possible measures theyawedakind of diagnose it as

much as they can | thought was interesting and itapbbecause, | mean, it's
strange they have no way of knowing until you'radi®ut the fact they can
figure out close enough, like, oh yeah, this isopldy Alzheimer’s.

Other participants reported identifying somethihgnterest/curiosity and then
seeking information about that content. Alternaltyy some participants reported finding
a source interesting/curious because it includémnmation related to an initial
interest/curiosity. For example, Participant Qomeed including information about
treatment in his presentation because he “thougiduld be interesting how doctors
diagnose the disease and prescribe medicationsdatisease.” Participant 34 reported
that the printed book was interesting becausesokliation to her prior interests. She
noted that “it had more causes | was interestelikim gender.”

The titles of sources also provided informatioratedl to content that some
participants reported as a source of their intevestriosity. Participant 15 noted several

instances where titles were important. When sielgthe printed articleAlzheimer’'s

Breakthrough Hailed as a ‘Turning Poifht'she noted that the “headline caught my eye.”
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Similarly, regarding the digital journabfudy Neuron Networks to Tackle Alzheinjer’s
she stated that she accessed this source bechadél& was interesting.” She further
explained that the interest in the title was beedualready mentioned neurons...|
thought it would shed more light.” Here, she dixsx its relation to information she had
already included in her presentation. For othéestitle generated a question about the
content that they sought to answer using the souPegticipant 20, when describing why
she looked at the digital graphhe Public’'s Perception of Common Symptosasd, “this
was just kind of more curiosity, | was kind of wamnthg what people did think of the
common symptoms.”

Additionally, some participants noted an interasturiosity to uncover hidden
content. Rather than expressing a specific intémdsarning about the content, they
reported a desire to look at or open somethingusecthey wanted to know what was
there. When asked why she selected to look gtriheed picture, Participant 7
indicated: “I couldn’t see what it was so | pickédp to see what it was.” Similar
sentiments were reported for digital content, saglParticipant 13 who noted that she
looked at the digital graph because she “just whtdesee what the graph was.” Other
participants reported similar desires to pick upphinted graph or image in order to see
what was printed on them. When justifying her ogasfor picking up the printed image,
Participant 10 said, “I was just kind of curioussee what it was.” Upon identifying the
content, her curiosity continued. She noted, “tosah | looked at it and it reminded me
of my anatomy class with all the neurons and ewangtso | was just curious.” For
Participant 10, what was originally a desire toavlee the unknown became curiosity for

the content contained within the source. For oflaticipants, this general interest or
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curiosity to know what was contained in each sosmeed as the rationale for selecting
more sources, and for selecting a large numbeswfes. For instance, Participant 35
said, “l guess | was curious to see what each adadoffer.”
Interest/Curiosity for Source Features

Compared to 75.51% of participants who expresstedast/curiosity in the
content, only 16.33% of participants (N=8) desalibeerest/curiosity related to the
features of a given source. Typically, this ing¢m@ curiosity led participants to select
the source because it caught their attention.irfstance, Participant 18 noted that “the
picture kind of drew me to that, and | was jusingpio see what was inside.” Although
the participant later acknowledged that she didusetthe information in the source in
her presentation, she selected the source basadriggered interest or curiosity.
Participant 19 expressed a similar response, gtabiout the print fact sheet that, “it just
caught my eye initially because it's a fact sheet.”
Interest/Curiosity of the Audience

Finally, 30.61% of participants (N=15) noted tHa¢y made decisions about the
sources they selected or the content of their ptaien because they thought it would
increase the level of interest or curiosity for uglience of their presentation. There
were two main ways that participants reflected @atng their presentation to spark
interest or curiosity for the audience. The fwsis the general types of information (e.g.,
statistics, visuals) presented. For example, @patnt 15 explained her use of an image
in the PowerPoint. She said that she includedntthe first slide, kind of like bang, here
it is kind of thing, and hopefully it would sparkiosity about what it is.” Additionally,

for Participant 25, including images was notednagdrtant for making the presentation
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interesting. He noted that he included imagesi&ke it interesting.” He further
elaborated: “if you have a slide completely, onfywrds, at some point it's going to
look boring, no matter how interesting the topicsis...| threw in pictures to balance it
out, the information, and make it a little bit furin contrast to Participant 15 who
included a picture of the brain to stimulate cutyo®or the topic, Participant 25 was
focused on including pictures more generally asg of increasing general interest.
Similarly, when Participant 9 explained why shduded what she did in the
presentation, she noted that she included “somgtoikeep their interest, just like a
statistics slide, like facts and interesting stuff.

The second way participants referred to increasudience interest or curiosity
was through deciding to focus on specific contdfdr example, when Participant 1 was
asked why he chose the digital news arti€flarf We Predict Alzheimer’'s a Decade
Before Symptom§7he explained that “people are really interestekihowing how it
affects them.” Similarly, Participant 21 saidrélally wanted [to talk about] what
Alzheimer’s was, because | think it's big to staut with that because a lot of people
could be wondering what it really is.” This sugigeisthat the participants were taking
the interest and curiosity of their audience intoaunt when deciding what material to
include in their presentations.

Relations Between A Priori and Post-Hoc Expressions

Correlations were inspected for general patterhwden individual difference
variables and overall expressions of interest/sitfo There were no significant relations
between interest/curiosity expressions and topawkedge (=-.02,p=.89), topic interest

(r=.24,p=.10), I-type curiosityr=.20,p=.16), or D-type curiosityr€.14,p=.34).
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Research Question 5
To what extent are students’ source selectionsusedelated to their topic interest, trait
curiosity, topic knowledge, and their post-hoc egsions of interest/curiosity?

The fifth research question was examined in twaspdaFirst, the relation among
individual difference variables (i.e., knowledgaterest, curiosity) and source selection
and use was addressed through correlation andpleulgression analyses. Second, the
relation between post-hoc expressions of intenaist/sity and indicators of source
selection and use was addressed through correkatiayses.

Individual Difference Variables and Multiple Source Selection and Use

To address the first part of the question, a sefiésvariate correlation and
multiple regression analyses were conducted. 8palty topic knowledge, topic
interest, I-type trait curiosity, and D-type traitriosity scores were correlated with
indicators of source selection and use. Sour@zseh and use indictors were calculated
for total selection and use as well as separatelprint and digital sources. Then, topic
knowledge, topic interest, I-type curiosity, D-typariosity, and a knowledge-interest
interaction were analyzed as predictors for eadh@fndicators of source selection and
use through multiple regression analyses.

For all regression analyses, simultaneous multggeession was determined to
be the preferred analysis for several reasonst, [given that research on multiple source
use suggests that cognitive and motivational véegaimfluence the source use process
(Rouet, 2006; Wineburg, 1991), multiple regressi@s desired for its potential to use a
set of predictor variables to explain an outcor8econd, multiple regression is a flexible

framework that addresses the independent and tie#ezffects of more than one
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predictive factor in explaining an outcome (Coh@onhen, Aiken, & West, 2003). For
understanding the role of individual differencesnualtiple source use within the
framework of MD-TRACE model (Rouet, 2006), the teda impact of cognitive and
motivational variables was of particular intereddditionally, given the paucity of
research that includes studies of both interestandsity (Grossnickle, 2014), the
degree to which interest and curiosity serve agpeddent predictors for source selection
and use was of importance, and could be addrebsaagh multiple regression.

Simultaneous multiple regression was chosen ovardypes of regression
because there was no theoretical rationale fodohgithe individual difference variables
into separate sets (Cohen et al., 2003). Theatetiodels of multiple source use
(Perfetti et al., 1999; Rouet, 2006) forward thagritive and motivational variables play
a role in source selection and use. However, ttiesgies do not prioritize certain
individual differences over others (Rouet, 2008) fact, research on academic
development suggests that there is a complexaalagtween cognitive and motivational
variables, and that they should be consideredmjuocation (Alexander, 2003;
Linnenbrink-Garcia et al., 2012). This complexat&n was further enabled within
multiple regression through the inclusion of int#i@n terms. Specifically, given
evidence of the complex relation between knowlegiginterest (Alexander & Murphy,
2002; Hidi & Renninger, 2006; Toboada et al., 20@®)interaction term for knowledge
and interest was added to the model.

Prior to conducting regression analyses, data @esenined for evidence of
multicolinearity and to ensure that the assumptfonsnultiple linear regression were

met. First, multicolinearity was assessed via fi@ta correlations among the predictor
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variables (Cohen et al., 2003). As noted in thayasis for research question 2, there was
a significant correlation between I-type and D-tgpeosity {=.45) and between I-type
curiosity and topic interest£.27). To determine whether this presented areifsu
multicolinearity, tolerance (148 was examined for values less than .10 (Coheh,et a
2003). For all regression analyses, tolerancedch of the predictor variables remained
greater than .10, indicating that multicolineaxitgs not an issue and that all of the
individual difference variables could be includedpaedictors in the model.

When considering deviations to the required assiom@tnamely normality,
linearity, and homogeneity of variance, it was imaot to carefully weigh evidence prior
to making adjustments within the data such as idgl@utliers or transforming the data
(Cohen et al., 2003). To examine normality ofibsiduals, Q-Q plots of the
standardized residuals were examined for the pceseininearity. For all of the
variables except for topic knowledge, the Q-Q pjotsvided strong evidence of
normality. Topic knowledge suggested the posgbésence of a non-linear function at
the extreme scores. Although logistic transfororatvas considered to alleviate this
issue, such a transformation would make the redtftsult to interpret. Given that a
cursory examination of the relations between taedformed prior knowledge scores
with other variables produced results that followedilar trends to the original scores,
the original scores were retained. Next, to exanimearity, a plot of the unstandardized
residuals across all predicted values was examiResiduals between -2 and +2
centered around a mean of y=0 indicate linearigh@ et al., 2003). For all of the
regression analyses, strong evidence of linearéty supported. Then, to examine

whether the assumption for homogeneity of variamas met, a plot of by ¥ was
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examined for whether the residuals averaged argaidCohen et al., 2003). In all
cases, there was evidence that the homogeneitgraince assumption was met.
Additionally, data were screened for outliers imts of discrepancy, leverage,
and influence (Belsley, Kuh, & Welsch, 2004). Deggancy was examined by
calculating studentized residuals. A cutoff vabiee2 is commonly suggested for the
identification of discrepant values (Cohen et2003). However, this value has been
found to identify approximately 5% of the data @&crepant, which was undesirable
given the relatively small sample size. As subb,#2 cutoff value was not regarded as
absolute. Only slight deviations were observeaigrethan +2 and less than -2, and it
was desirable to retain these cases since thayodicepresent extreme values. For
leverage, values that were greater than 3 timeavwbege were carefully examined
(Belsley et al., 2004). These were individualdwaktreme scores on the individual
difference variables. Leverage values that exap#ue threshold were further examined
for whether there was a large gap in the leverad@gevfor these cases as compared to
others (Cohen et al., 2003). In doing so, the psepvas to identify a limited number of
cases with potentially substantial leverage, butdso with caution (Cohen et al., 2003).
Given that the cases with leverage values threestitine average did not appear upon
visual inspection to have a large gap from othéwes and given that the purpose of the
study was to examine the role of individual diffece variables across a range of values,
these individuals were retained. Finally, to exaainfluence, values for Cook’s D were
examined (Cook, 1977). Values for D>1 are regaatepotentially influential (Stevens,

1984). In the present study, all values of D wete
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Review of the studentized residuals suggested?adicipant 38 might have been
an outlier with regard to total compositional andused source use, and print
compositional and focused source use. Specifictily participant had above average
values on each of these indices. The data weraiard for errors in the research
procedure, measurement, calculation, and datadicpras well as participant fatigue
and inattention (Cohen et al., 2003; Stevens, 198¥pection of the numerical data as
well as the video recording provided no evideneg #my of these reasons explained the
extreme values for this participant. Given theiast in variability within the sample of
students, it was not desirable to delete casesveMer, in order to examine whether
removing Participant 38 from the sample affectedrésults of the analyses, the
regressions were run twice, first with Participa@tretained in the data set, and then
when deleting Participant 38 from the data set: alaegression analyses, excluding
Participant 38 did not result in any changes intiweresults were significant, and only
slight differences in beta values were observedreldver, removal of Participant 38
resulted in additional potential outlying cases—abpem that often occurs with the
removal of data points (Cohen et al., 2003). Tioeeg the decision was made to retain
Participant 38 in the data set.

Zero-order (bivariate) correlations and regressioalyses were examined
separately for print and digital sources (see Table Topic knowledge was positively
related to the number of digital sources seleate®{,p=.05), indicating that students
with greater topic knowledge selected more digitalrces. However, topic knowledge
was negatively related to the time spent per soeingaged in compositional source use

with digital sourcesrE-.46,p=.002) and in focused source use with digital sesifc=-
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49,p=.001). This indicated that individuals who wezed knowledgeable about the
topic spent more time using digital sources, amddviduals who were more
knowledgeable about the topic spent less time udigital sources. No other bivariate
correlations between individual difference varighbdad indicators of print or digital
source selection or use were significant. Regoessnalyses were only examined for
criterion variables with at least one significaglation to a predictor variable (i.e., digital
source selection, per source digital compositiamal focused source use).

The individual difference variables were then exsadias predictors of source
selection and use for print and digital sourceBe ®mnibus multiple linear regression
analysis for individual differences as indicatofsligital source selection was not
significant (see Table 27). The models were §icamt for predicting digital
compositional per source ud&(p, 35)=8.59, p<.01R°=.55,adj R=.48] and digital

focused per source usg(p, 35)-7.46, p<.001R?=.52,adj R’=.45].
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Table 26

Bivariate Correlations Between Individual Differen@ariables and Source Selection
and Use Separated by Print and Digital Sources

N Topic Topic I-type D-type
Knowledge Interest Trait Trait
Curiosity Curiosity

Print Sources Selected 50 .20 .23 .09 A7
Print CSU Total 43 .18 A2 22 27
Print CSU Per Source 36 .07 -11 .09 .08
Print FSU Total 43 15 .01 A5 16
Print FSU Per Source 36 .06 -.14 .07 .07
Digital Sources Selected 50 .27 .01 .07 -.09
Digital CSU Total 43 -.08 -.002 -.08 -.13
Digital CSU Per Source 41 -.46 -.19 -.26 -.16
Digital FSU Total 43 -11 -.001 -.09 -.10
Digital FSU Per Source 41  -49 -.18 -.24 -13

Note:*p<.05; **;p<.01; CSU=Compositional Source Use; FSU=Focusedcgduse

Table 27

Beta Coefficients for Individual Difference Fact@s Predictors of Digital Source
Selections

Selection of Digital Sources

Intercept fo) -.98
Topic Knowledge .36
I-type Trait Curiosity .005
D-type Trait Curiosity .09
Topic Interest -.06
Knowledge-Interest Interaction <.01
F 1.31
p .28
R 13

Note: Beta coefficients are unstandardized.
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Table 28

Individual Difference Factors as Predictors of Tipent Using Digital Sources

Per Source Compositional  Per Source Focused

Use Use
Intercept 28.05 13.15
Topic Knowledge -1.35 -.64"
Topic Interest -.03 -.01"
I-type Trait Curiosity -12 -.07
D-type Trait Curiosity -.30 -12
Knowledge-Interest .002 001"
Interaction
F 8.59 7.46
p p<.01 p<.001
R? 55 52

Note:Beta coefficients are unstandardized.

For digital compositional source use, predictorslaxed 55.09% of the overall
variance. Within the model, topic knowledged-1.35,t(39)=-5.96, p<.001], topic
interest p =-.03,1(39)=-4.43, p<.001], D-type trait curiosity E-.30,t(39)=-2.02, p=05],
and the knowledge-interest interactighH.002,t(39)=4.68, p<.001] were significant
predictors of students’ per source digital composél source use. The part and partial
correlations presented in Table 29 indicate evideisuppression (Tzelgov & Henik,
1991). Suppression occurs when the predictorp@sitively correlated with other
predictors, but the predictors are negatively dateel with the criterion variable.
Specifically, in terms of the main effects, topiwkvledge, topic interest, and D-type
curiosity were positively correlated with each athmit negatively predicted the amount
of time students spent per source composing wghalisources. Therefore, when
accounting for the variance from each of the ofiredictors, there were strong negative

relations of compositional source use per digibairse with topic knowledge



150

(ry¢rk.mLic.oc)=-.68) and topic interesty(f tk.ic.oc)=-.50), and a moderate negative
relation to D-type curiosity {{oc.t«.t1.ic)=-.23).

For per source digital focused source use, prediexplained 51.66% of the
overall variance. Within the model, topic knowledg =-.64,t(39)=-5.51, p<.001),
topic interestf =-.01,t(39)=-3.87, p<.001), and the knowledge-interesranttion (
=.001,t(39)=4.11, p<.001) were significant predictors toidents’ per source digital
focused source use (see Table 30).

Table 29

Individual Difference Factors as Predictors of DajiCompositional Use Per Source

Correlations
p SEB) p* t p Zero-  Partial Part

order

Topic Knowledge -1.35 .23 -1.43 -5.96 <.001 -.46 -71 -.68
Topic Interest -03 .006 -1.83 -4.43 <.001 -.19 -.60 -.50
I-type Curiosity -12 .16 -10 -76 .45 -.26 -.13 -.09
D-type Curiosity -.30 15 -28 -202 .05 -.16 -.32 -.23
Knowledge-Interest 002 <.001 237 4.68 <.001 -.22 .62 53
Interaction

Table 30

Individual Difference Factors as Predictors of DajiFocused Use Per Source

Correlations

p SE(B) fp* t p Zero- Partial Part
order
Topic Knowledge -.64 12 -1.38 -5.51 <.001 -49 -.68 -.65
Topic Interest -.01 .003 -1.66 -3.87 <.001 -.18 -.55 -.46
I-type Curiosity -.07 .08 -11 -.79 .43 -.24 -.13 -.09
D-type Curiosity -12 .08 -.23 -1.58 12 -13 -.26 -.19
Knowledge-Interest  .001 <.001 2.16 411 <.001-23 57 48

Interaction
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However, in addition to main effects, there waggaificant interaction between
knowledge and interest for per source digital C&U jer source digital FSU. Figure 7
depicts the relation between knowledge and timetspe per source digital
compositional source use for low and moderate $eokinterest, with I-type and D-type
curiosity held constant. High interest is not dégul in this graph because the estimated
values were negative for certain levels of knowtedgor individuals with low and
moderate interest, the amount of time spent engageer source digital compositional
source use was highest at low levels of knowledgd,lowest at high levels of
knowledge. However, the slope was steeper fortdgrest individuals, indicating that
time spent per source on digital CSU was moreedl#d topic knowledge than for
individuals with moderate interest.

Similar to digital per source compositional souse, topic knowledge and topic
interest negatively predicted time spent in percs®in focused source use. In other
words, individuals with high knowledge and higheirgist spent less time engaged per
source with digital sources. Neither I-type notype curiosity were significant
predictors in the model. As with compositional m@uuse, there was evidence of
suppression due to the positive relation betweemdadge and interest, and the negative
relation between each of these predictor variadhestime spent per source on digital
focused source use. Additionally, there was aifsogmt interaction between knowledge
and interest, which is depicted in Figure 8. ov hnd moderate levels of interest, there
was a negative relation between knowledge and sppeat per source on digital focused
source use. As with compositional source use région was stronger for low interest

individuals. However, for high interest individeathere was a positive relation between
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knowledge and time spent on per source digitaluse. The model depicted
individuals with low knowledge and high interestspending relatively limited time per
digital source. Comparatively, individuals witlghiknowledge and high interest were
estimated to spend more time per digital source thdividuals with low or moderate

interest.
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Figure 7. Interaction of knowledge and interest on per sewligital compositional
source use across low and moderate levels of sttesith I-type and D-type curiosity

held constant.
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Post-Hoc Expressions and Multiple Source Selecticand Use

Next, the relation between post-hoc interest/citsiasxpressions and source
selections were examined separately for digital@nt sources (see Table 31).
Correlations were calculated based on the totaloeuraf expressions. Given the
reciprocal nature between source selection andndgost-hoc expressions, correlation
analyses were used rather than regression anallRessilts indicated that students who
reported more total interest/curiosity expressgpent less time per source on digital
compositional source use=£.56,p<.001) and less time per source on digital focused
source userg-.49,p=.001). There were no significant relations betvexal
interest/curiosity expressions and any of the mirce use indicators.
Table 31
Bivariate Correlations Between Post-Hoc Expressadriaterest/Curiosity and Print vs.

Digital Source Selection and Use

N Total Interest/Curiosity Expressions

Selection of Print Sources 49 .04
Print CSU Total 42 .10
Print CSU Per Source 35 -.004
Print FSU Total 42 .09
Print FSU Per Source 35 -.008
Selection of Digital Sources49 A7
Digital CSU Total 42 -.18
Digital CSU Per Source 40 -.56"
Digital FSU Total 43 -.13
Digital FSU Per Source 40 -49"

Note: *p<.05; **p<.01; CSU=Compositional Source Use; FSU=Focusedcgduse
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Research Question 6

How are students’ topic interest, trait curiositgpic knowledge, and their post-hoc
expressions of interest and curiosity related &irtberformance on an academic task?

Research question 6 was examined in two partst, fiire correlations and
regressions between the individual difference \demand task performance were
calculated. This enabled examination of the detwreehich topic interest, trait curiosity,
and topic knowledge were related to and prediativeurface- and deep-level
performance indicators. Second, correlations walteulated between the frequency of
interest/curiosity expressions and performancectods to examine the reciprocal
relation between reports of interest/curiosity elgeed during the task and task
performance.
A Priori Indicators and Task Performance

Of the individual difference variables, only toficowledge was significantly
related to task performance (see Table 32). Spaltyf, topic knowledge was positively
related to whether participants included an image35,p=.01) and the number of times
participants switched between sources in theirgmagion (=.35,p=.02). Regression
analyses were then conducted for the indicators svgignificant relation to at least one
individual difference variable; that is, images @&odirce switches. These indicators were
regressed on topic interest, trait curiosity, tdpiowledge, and a knowledge-interest
interaction in a simultaneous multiple regressidnogistic regression was conducted
for whether or not an image was included (Table 33)r number of source switches, a

linear regression was conducted (Table 34).
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Bivariate Correlations Between Performance and Widlial Difference Variables

Topic Topic I-type D-type

Knowledge Interest Curiosity Curiosity
Surface Indicators
PowerPoint word Count .08 -.07 .16 .18
Explanation Word Count .23 -.18 -.05 .06
Images 35 15 -.04 -11
Borrowed Information .05 -.20 .07 .10
Added Information 21 .04 .01 .03
Deep indicators
References A2 -.04 -11 -.04
Sources Integrated 13 .16 -.07 -.01
Source Switches .35 11 -.13 -.13
Transformed Information 21 -12 -.01 27

Note: Correlations between images and other indicators walculated as point biserial

correlations; N=50; *p.05; **p<.01.

Table 33

Individual Difference Factors as Predictors of lasion of an Image

B SE(B) Exp(B) Wald p
Topic Knowledge .28 .23 1.32 1.50 22
Topic Interest .003 .006 1.00 32 57
I-type Trait Curiosity -.006 A2 1.00 .003 .96
D-type Trait Curiosity -.10 A2 91 .68 41
Knowledge-Interest Interaction <.001 <.001 1.00 12 72

Table 34

Individual Difference Factors as Predictors of Nuanbf Presentation Source Switches

Correlations

p SE(B) p* t p Zero- Partial Part
order
Topic Knowledge 75 .32 g1 236 .02 .35 34 .33
Topic Interest .007 .009 43 .86 39 -.11 13 A2
I-type Trait Curiosity — -.12 21 -.09 -57 .57 -.13 -.09 -.08
D-type Trait Curiosity .008 .20 .007 .04 97 -.13 .007 .006
Knowledge-Interest -.001 .001 -.76 -1.23 .22 .02 -.19 -17

Interaction
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When all individual difference variables were sitankeously entered into a
logistic regression to predict the inclusion ofiarage, the overall model was not
significant °=8.25,df=5, p=.14, Rnagelerks=-20) and there were no significant
predictors. Similarly, the overall model predigtisource switches was not significant
[F(5, 42)=2.06p=.09,R?=.20,adj. R°=.10]. However, topic knowledge was still a
significant predictorf =.75,1(46)=2.36,p=.02]. When accounting for the variance
associated with interest and curiosity, the pametation between topic knowledge and
the number of source switches was .33. This sugdiest even when accounting for
motivation, increases in topic knowledge was gtilited to increases in the number of
source switches in the presentation.

Post-Hoc Expressions and Task Performance

Finally, given the theorized reciprocal nature o$ihoc expressions of interest
and curiosity and performance, total post-hoc esgioms of interest and curiosity were
correlated with each of the surface-level and deegl indicators (see Table 35).
Inclusion of an image was the only performanceaattir significantly related to

expressions of interest/curiosify=37,p=.008).
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Table 35

Bivariate Correlations Between Post-hoc Expressmnsiterest/Curiosity and
Performance Indicators

Total Interest/Curiosity Expressions

Surface Indicators

PowerPoint word Count -.16
Explanation Word Count 13
Images 37
Borrowed Information -17
Added Information .08
Deep indicators

References .10
Sources Integrated .20
Source Switches .08
Transformed Information .03

Note:N=49; **p<.01.
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CHAPTER 6
CONCLUSION AND DISCUSSION

Theoretical and empirical research has sugges&dnitividual and source
characteristics shape students’ engagement withipteusources (Perfetti et al., 1999;
Rouet, 2006). Yet, the multiple source use lite@has been fairly limited in the
specific characteristics that have been studiegseRrchers have considered individual
differences in knowledge and experience with dos&il et al., 2010; Stadtler &
Bromme, 2008; Wineburg, 1991) and have focusedarce characteristics such as
source type and trustworthiness (Brem et al., 28@Limann et al., 2009). Other
individual characteristics such as motivation hbgen examined to a more limited extent
(Braasch et al., 2013; Braten & Stremsg, 2006;n%m@& Braten, 2009). However,
within this limited literature certain motivatiofe.g., interest) have been emphasized
over other relevant constructs (e.g., curiosififie lack of research on curiosity within
multiple source use has persisted despite evid#ateuriosity may be particularly
important for shaping academic behavior in techggloch environments and during
information search (Arnone et al., 2011; Zhao gt24l11). Further, although source type
has been identified as a source characteristiavdageof attention in the literature
(Braten et al., 2009; Stremsg et al., 2013), studfenultiple source use have constrained
source use to the use of print or digital mediuatkar than examine how students use
different types of sources across mediums.

The present study sought to address the limitezhreh related to the role of
interest and curiosity in multiple source use asqmsnt and digital mediums. Further,

this study aimed to extend previous empirical drabtetical research on the
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interrelations between interest and curiosity (Gnickle, 2014; Hidi, 2006; Renninger,
2000; Schmitt & Lahroodi, 2008). In doing so, thiady examined how students used
both print and digital sources of varying types whigey had the ability to select among
sources. Understanding how students select sostaeds in contrast to prior research
that has required students to use all sources Bréten & Stramsg, 2006; Britt et al.,
2009). Within these overarching aims, the prestmty also sought to extend research
on the role of prior knowledge in relation to mplé source use, interest, and curiosity.
Moreover, this study addressed previous reseaatthtds been inconsistent in measuring
the outcomes of multiple source use (e.g., Bratest&msg, 2003). As such, the present
study tasked students with the creation of a PowiatPpresentation and then measured
their performance on that specific task.

This chapter examines key findings related tosikenajor research questions
explicated in Chapters 4 and 5. The key findingsag@ldressed through the examination
of five central themes that cut across the reseguelstions. Specifically, this chapter
summarizes how students navigated within the laaqusof digital and print sources, and
the importance of considering source medium intiaiao source type. Moreover, it
examines the extent to which knowledge and motwatinfluenced and were influenced
by students’ engagement in a multiple source use tBased on key findings, the
implications, limitations, delimitations, futurerdctions, and conclusions are discussed.

Key Findings
Based on the results of the present study, foyomtleemes emerged. These

were: (a) multiple source use as management verggration, (b) interaction of source
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type and medium, (c) the role of individual diffeces in multiple source use, and (d) the
experience of interest and curiosity.
Multiple Source Use as Management versus Integratio

Engagement with multiple sources is a challenggsf, even for undergraduates
who may be expected to identify, select, and uskipleisources throughout their
coursework (Braten et al., 2013; Cerdan & Vidal-Aiaa 2008). Previous research has
suggested that students tend to limit their usargle sources, even when tasks imply
that multiple sources are necessary for integraimhcorroboration (Graham &
Metaxes, 2003). For undergraduates, limited engagéwith multiple sources may take
the form ofinformation managemenmather tharknowledge buildingAlexander, 2012;
Scardamalia & Bereiter, 1987). Information managetmefers to the short-term recall
and surface-level manipulation of information (Adexer, 2012; Alexander & the
Disciplined Reading and Learning Research Laboyaffi12). Students engaging in
information management do so for the purpose ofesetting in the task at hand, with
limited concern for or desire to gain lasting knedge or conceptual change (Alexander,
2012). In contrast, knowledge building requirdemtful engagement in order to develop
deep understanding (Scardamalia & Bereiter, 198Vhile there is some evidence of
knowledge building in the present study, studemisitiple source use and task
performance suggested that students were frequemgigging in information
management. Evidence of students’ engagementawlkdge building is presented
prior to considering evidence of their engagemattt mformation management.

In the present study, students spent a substamti@alint of time working with

multiple sources. Even though their performance wegraded, students spent an
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average of 37.34 minutes working on the task, averal students produced
explanations for their presentations that exced®®® words, or approximately the
length of a 3-page essay. This high level of ergant was accompanied by the
selection of a substantial proportion of the avdé@asources and by switching between
sources with relative frequency. Of the 16 avddawurces, students selected more than
seven sources on average. Compared to previodiestinat have limited multiple
source use to six or eight sources (Braten e2@l.3; Le Bigot & Rouet, 2007; Wiley &
Voss, 1999), more than 25% of students in the ptegady selected ten or more sources.

Additionally, students switched sources an avedde’.32 times, making an
average of 2-3 switches per source. Studentstemelection behaviors resembled
patterns of source navigation presented in modetsudtiple source use (Rouet, 2006).
Students typically spent time with one source aseblunformation from that source,
before deciding to switch to another source. Agwecting the next source students
either used this source to incorporate informatna their PowerPoint or selected a
different source, presumably to meet their infoipraheeds (Rouet, 2006). This pattern
repeated for the average of seven sources andifichew/that students made during the
task. This suggested that students were makingeraum iterations through the steps of
the MD-TRACE (Rouet, 2006). By selecting multigleurces and spending a sufficient
amount of time engaging with them, students hagtitential to use the multiple sources
for collaboration and corroboration (Graham & Metsx2003).

Using multiple sources has been found to suppé&otnmation corroboration
(Voss & Wiley, 1997; Wiley & Voss, 1996). Althoughe number of sources selected

and the total time on task suggested that studegris actively engaged in using multiple
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sources, other evidence suggested that studetiits present study infrequently exhibited
the types of behaviors manifest by those well \@eisea domain (Wineburg, 1991).
Perhaps most striking was the prevalent use ofdttesheets. The use of the fact sheets
was concerning both in the degree that studengsteel this source type and the
frequency that they integrated it into their preagan. Notably, all participants selected
to use a fact sheet in at least one medium, andugt both the print and digital fact
sheet.

Preference for the fact sheets was also cleaeitiitie that students spent using
these sources. Considering the averages for jpantits who selected each given source,
time spent using the printed fact sheet was mare tWo times the second longest time
for a print source (i.e., the print textbook), dimde spent using the digital fact sheet was
1.5 times the second longest time for a digitatsei.e., the digital tradebook). These
selection and use behaviors translated into theapgace of material from the fact sheets
in students’ presentations. Of participants salgahe fact sheets, 95% incorporated at
least some information from the digital fact shedheir presentation and 89%
incorporated the print fact sheet. In the retrofipe interviews, students noted the
desirability of this source in relation to the tagkhand, frequently noting that they
selected the fact sheets because they were lo@kirigcts or simple information. For
example, Participant 31 said:

| think [the fact sheet] was the most [desiralilejasn't, like versus the textbook

ones that were really long and filled with wordsgstwas kind of simple and to

the point. And when | was making my Powerpointainted it to be simple. So

this one was kind of easy to read and easier tenstehd than when | looked at

the [book] that was like...really, really long, anpli$t, it was like 200 pages, so |
didn't want to go through all that.
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Although students chose to view a fairly substamiismber of sources, they spent
limited time on most sources and integrated fewtr iheir presentation. Despite the
average of seven sources viewed, material from loalfyof these sources was ultimately
included in their presentations. A similar pattesas identified for the frequency of
switching between sources. Although patterns af@®selection indicated that students
were moving back and forth between sources witltiked frequency, this did not
translate into a similar level of integration irethPowerPoint presentations. In fact, task
performance suggested that the majority of paditig presentations constituted
material borrowed from the sources, with only 160material transformed within or
across sources. Further, participants engagea average of three source switches
during their search for every one source switcth@ir presentation. The average
number of switches in the presentation was 5.8%hwtorresponds roughly to switching
sources once for every one of the five PowerPditi:s created.

Although students who selected more sources spgmeader amount of time
using sources and switched more frequently betwearces, the selection of more
sources was negatively related to time spent pgceo That is, the engagement with a
larger number of sources corresponded with a bBriedunt of time spent on each source.
Students seemed to move quickly between sourcesfterdpaused their search with the
fact sheet—where most time was spent—to really ldpvbeir presentation.

Interaction of Source Type and Medium

Results of the present study suggested that havests engage with multiple

sources across print and digital formats may digtersiderably from how students

engage multiple sources within a single mediumt, Msearch on multiple source use
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has focused on the degree to which source seleatidruse differs across source types
within a single medium (Anmarkrud et al., in preBgaten et al., 2009; Stremsg et al.,
2013). As a whole, the literature on multiple s®uuse has examined both print (e.qg.,
Braasch et al., 2013; Wineburg, 1991) and digidakses (e.g., Naumann et al., 2009;
Stadtler & Bromme, 2007; Wiley & Voss, 1999). Hoee to the knowledge of the
author, no studies of multiple source use haveaidesd a combination of both print and
digital sources. This lack of research exists tiegnflicting ideas regarding the degree
to which students engage with digital comparedrtat gources. On the one hand,
students report using both print and digital sosifoe completing academic tasks
(Purcell et al., 2013). On the other, the prevedeof the terndigital natives(e.g.,
Prensky, 2013; Thomas, 2011), and the increaseagengent of today’s students with
digital compared to print media (Rideout, FoehiR&berts, 2010) suggests the
importance of examining student behavior acros# pnd digital mediums.
Accordingly, understanding the selection and usgriot and digital sources was a gap in
the literature that the present study sought toessd

Although research and popular culture would condidese students digital
natives (Prensky, 2001, 2011), students in theepitestudy did not exhibit differences in
their overall frequency of selecting print as congpiato digital sources. Students who
selected more sources in one medium also tendseléot more sources in the other
medium, suggesting a more general tendency tovededtsng more sources (or not)
rather than a preference for a particular medittowever, there were certain trends
within source type that indicated a preferencelfgital sources. In fact, for five of the

eight source types (i.e., textbook, tradebook, elopedia, fact sheet, image) students
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more frequently selected the digital version ofsbarce. Additionally, students
incorporated more digital than print sources i@t presentations and spent more time
using the digital compared to the print image.

Yet, the present study suggests that these digitales still engage with print
sources, even to the extent of preferring to us# pources. Indeed, certain preferences
for and deeper engagement with print sources wiaemvamong these students. For
one, the peer-reviewed journal article was selecteck frequently in print than digitally.
Additionally, perhaps one of the most notable fingdi of the study was that despite
certain preferences for digital compared to prourses students spent almost twice as
long working with print sources. Focused sourcewgh print sources averaged more
than 14 minutes, compared to less than seven nsifteligital sources. When broken
down by source type, this difference was perhap®udiby the increased time spent
using the print as compared to digital fact shéettask performance, the tendency to
engage more deeply with print sources was trartslate a greater number of within
source transformations from print as compared gagalisources.

Differential patterns of source selection and seuntegration across medium
also highlight the importance of examining sousgeetacross print and digital formats.
Specifically, preferences for selecting and usimgyses in a particular medium did not
necessarily extend to the tendency to incorpom@ieces from this medium into the
presentation. There were some overall tendenaissléct digital sources more
frequently and to spend more time with print sosrcelowever, the extent that sources
were integrated in the presentation differed bys®tiype. Differences in source

integration were particularly prevalent for the geaand graph. For instance, despite
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selecting the print and digital graphs at simiktes, there was a large disparity in the
degree to which students incorporated the gragach medium into their presentations.
In fact, only 13% of those who selected the priaipdp incorporated it into the
presentation compared to 52% students who seldutedigital graph. In contrast,
participants demonstrated a clear preference fectg the printed journal article (23
print vs. 11 digital). Yet, when deciding whatinclude in their presentation a similarly
limited number of students actually included infatron from a journal article in either
the print or digital form (2 print vs. 3 digital).

Further, with each medium, selecting and usingsuiwas positively related to
the number of borrows and transformations. Fongta, using more digital sources and
spending more time on digital source use was as®utwith including more borrowed
and transformed information from digital sourcésross mediums, there were negative
relations between source selection and use in @ttum (e.g., digital) and the amount
of borrows and transformations from the other med{e.g., print). This may suggest
that using sources in one format takes away tim fusing sources in the other. For
instance, spending time using digital sources redat the exclusion of print sources.
Overall, these results demonstrate an intercondeess of medium and source type, and
suggest that students are sensitive not only tacedype, which has been examined in
prior studies (Stadtler & Bromme, 2008; Stremsal ¢22013), but also to the medium in
which they were choosing these sources.

Role of Individual Differences in Multiple Source Wse
One of the major aims of the current study wasxtend previous research on

multiple source use to examine the role of motoratn multiple source use processes
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and performance. The multiple source use liteeasuiggests that motivation may be
particularly important for multiple source use dog¢he increased demands of source
corroboration and integration (Braten et al., 2013)milarly, models of multiple source
use indicate the potential role for motivationadtéas in addition to cognitive factors to
impact the various stages of multiple source usef€Ri et al., 1999; Rouet, 2006).
From the motivational literature, interest and asity were selected for examination in
the present study because prior research has lthleeadl to factors important for multiple
source use. Specifically, interest and curiosétyenbeen identified as particularly
relevant for engagement in technology-rich envirenta (Bowler, 2010; Dickey, 2011)
and have been associated with exploration andspensie (Ainley, Hidi et al., 2002;
Lowry & Johnson, 1981; Subbotsky, 2010). Yet, lssiiom the present study identified
limited relations between motivation and multipteisce use. With certain exceptions,
students for the most part were able to persevettas task regardless of interest or
curiosity.

Rather, topic knowledge frequently served as angigppredictor. As an
individual difference factor, topic knowledge islivestablished in the multiple source
use literature as influential (Gil et al., 2010a&ter & Bromme, 2008; Stramsg et al.,
2010). In the current study, individual differerfeetors were related to source selection
and use for digital sources, but not for print.e@fically, topic knowledge and
motivation negatively related to digital source ase accounted for approximately 50%
of the variance in digital per source use. Comgb&oeprior research that has found
positive relations between knowledge and sourcenaseators (Gil et al.,2010; Stadtler

& Bromme, 2008; Wineburg, 1991), the relation beswéopic knowledge and source
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use in the present study was negative. This mibansndividuals with more knowledge
spent less time engaging in digital source usainflar pattern was identified for
motivational factors. For example, topic knowledgpic interest, and D-type curiosity
negatively predicted per source digital composdl@ource use; a similar pattern was
identified for focused source use.

In this sense, it was not only the more knowledtgehbt also the more motivated
students who spent less time using digital sourdéss finding stands contrary to
previous research on multiple source use as wélleatext processing literature more
generally, which strongly supports a positive ielabetween knowledge and
performance (Fox, 2009; Rouet et al., 1997; Wingpi®91). This finding can be
understood in terms of how participants with vagylevels of knowledge and interest
were selecting sources and allocating their timegusources in different mediums. For
the MD-TRACE, source use is an iterative, decisimaking process in which individuals
must decide when to they need additional sourcesett the demands of the task (Rouet,
2006). Tasks vary in the degree to which theyirecgtudents to use additional sources,
and there is evidence that greater competenceraessmply equate to selecting a
greater number of sources (Grossnickle, Alexargéist, 2014). However, in the
present study, knowledge was positively relatethéooverall number of sources and
number of digital sources selected. More knowlatigestudents tended to select a
larger number of sources, and therefore, the tpeatsper source decreased as they
divided their time across more sources. In conhtlass knowledgeable students selected
fewer digital sources, which increased the caledldéime spent per source. For example,

Participant 33 relied on a single digital sourbe, digital fact sheet, and spent 8.47
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minutes engaged in focused source use with thatsouParticipant 24 spent an average
of 8.17 minutes per digital source in focused uSke spent .57 minutes with the online
fact sheet before switching to the online bookpersl 15.77 minutes in focused source
use to complete the task.

However, selecting more sources was not the orplaeation for why
knowledge and interest were negatively relateddiad per source use. Rather, there
were differences in how participants of varied lsv&d knowledge and interest were
spending their time across digital and print mediumio better understand this relation,
separate linear regressions were run to predicisted source use for print and digital
sources (see Tables 36 and 37). In addition ta toppwledge, individual interest, I-type
and D-type curiosity, and the knowledge-interetgriaction, the number of sources
selected was also included as a predictor. Theaveodel was significant for digital
focused source us€(B, 34)=7.67, p<.01R?=.58,adj R’=.50] and for print focused
source usef(6, 29)=5.01, p=.001=.51,adj R=.41]. However, different patterns
between knowledge and source use emerged forgrthtigital sources when
controlling for the total number of sources seldct&pecifically, consistent with the
findings reported in Chapter 4, topic knowledge wigsificantly negatively correlated
with time spent per source on digital focused sewse. In contrast, topic knowledge
significantly positively predicted time spent penp source on focused source use. This
analysis suggests that when controlling for the loemof sources used, more
knowledgeable students allocate more time for @aich as compared to each digital

source. Students with less knowledge and motimatiay be selecting the path of least
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resistance, which in the case of creating a digit@sentation, was the use of digital

sources that provided for quickly scanning and aogpynaterial.

Table 36

Predictors of Digital Focused Use Per Source

Correlations

p SE(B) p t p Zero- Partial Part
order
Topic Knowledge -.55 A2 -1.19 473 <.001 -.49 -63  -53
Topic Interest -01 .003 -150 -3.62 .001 -.18 -.53 -.40
I-type Curiosity -07 078 -12 -88 .39 -.24 -15 -10
D-type Curiosity -10 .074 -18 -131 .20 -.13 -.22 -.15
Knowledge-Interest .001 <.001 197 3.89 <001 -.23 .56 43
Interaction
Number of Sources -.14 .07 -27 -2.18 .04 -.50 -.35 -.24
Selected
Table 37
Predictors of Print Focused Use Per Source
Correlations
p SE(B) p* t p Zero- Partial Part
order
Topic Knowledge 1.21 A7 .86 2.57 .02 .06 43 .33
Topic Interest .02 .01 .84 1.47 15 -.14 .26 .19
I-type Curiosity 14 .26 .09 .55 .59 .07 10 .07
D-type Curiosity 31 .23 23 1.36 .18 .07 .25 .18
Knowledge-Interest -.002 .001 -1.35 -1.92 .07 -.12 -34 -25
Interaction
Number of Sources -.96 19 -67 -493 <001 -59 -68 -.64
Selected

Consistent with prior research, there were imparitaeractions between the

individual difference factors (Linnenbrink-Garciead., 2012; Toboada et al., 2009).

Indeed, some of the counterintuitive relation betwknowledge, interest, and digital

source use seemed due to an interaction betweeavidaige and interest. Specifically,
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for per source digital compositional and focusearse use, the relation between
knowledge and source use differed across levalg@fest. For individuals with low
interest, the relation between topic knowledge tamé spent per digital source was
negative. However, for individuals with high knadbe, the relation between topic
knowledge and time spent per digital source wagipes For low interest individuals,
when a low level of motivation was paired with ghilevel of knowledge, they did not
spend much time per source to complete the taskhaPs this was because their
knowledge satisfied much of the requirement, aed fbw level of interest made it
undesirable to engage. For highly interested iddiads, the positive relation between
knowledge and time on task mirrors previous resedtramsg & Braten, 2009;
Wineburg, 1991).

Individual differences had limited power to explg@rformance on the multiple
source use task. Only two of the indicators, améase (i.e., the inclusion of an image)
and one deep (i.e., source switches), were predist&knowledge, interest, or curiosity.
Specifically, inclusion of at least one image wasipvely related to topic knowledge
and to post-hoc expressions of interest/curiositycbntent and source features; more
knowledgeable participants were more likely to unld an image. Perhaps this was due
in part to the complexity of the images provided #me need to have background
knowledge in order to be able to explain the imag@ part of the presentation. In terms
of post-hoc interest/curiosity, it is possible thatividuals found the image more
interesting, so the decision to include the imageked interest or curiosity.
Alternatively, individuals with a greater propeysid experience interest or curiosity

may have sought out images because this type ofesaas deemed interesting or
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curious. In terms of deep-level performance intics topic knowledge was positively
related to the proportion of switches made per@during the task. That is, more
knowledgeable participants switched more frequdmgtyveen sources when creating
their presentation. However, this positive relatbd not hold for the number of source
switches included in the PowerPoint presentation.
The Experience of Interest and Curiosity during Mutiple Source Use

Prior research has frequently focused solely teré@st and curiosity as individual
difference factors (i.e., individual interest analttcuriosity). Moreover, when interest
and curiosity have been examined in their more nmdamg forms (i.e., situational
interest, state curiosity), the focus of the inse@ curiosity has typically either been
specified by the researcher or examined as a gtabag (Ainley, Hidi et al., 2002;
McDaniel et al., 2000; Kang et al., 2009). Forrap&, research on state curiosity has
asked participants to provide ratings of curiofaiya series of trivia questions selected
by the researcher (Kang et al., 2009; Litman e8&l05), and research on situational
interest has asked participants to rate how intedetkey feel at certain points while
reading a text (Ainley, Hidi et al., 2002). Thesearch has provided informative insights
into the degree to which individuals find varietliations or probes interesting, and has
identified specific factors (e.g., surprise, noyglelated to interest and curiosity.
However, the specific part of a task that partinigdind interesting or curious, and the
degree to which interest or curiosity serve as vatitonal factor for decision making
during a multiple source use task have been undermed.

The present study sought to create a task thalow@ve the potential for

participants to experience interest or curiositptigh the use of varied types of materials
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for participants to feel interested in or curiob®at. Through post hoc interviews, three
different targets of interest/curiosity were idéetl: interest/curiosity in the content,
source features, and for the audience. Of thesg@cipants were most likely to express
interest/curiosity for the content contained witeources or to express interest or
curiosity in the content more generally. Indeedrerthan three quarters of participants
expressed content-related interest/curiosity. réstécuriosity for the audience was
expressed by approximately 30% of participants,aschaller number of participants
(16%) expressed interest or curiosity in relatiothie specific features of sources.

In addition to the frequency of having at least erpression of interest/curiosity
(81.6% of participants), follow up interview quests suggested that most participants
were interested/curious at least to some degradiciPants frequently expressed that
they were interested in the task and that thelle¥interest or curiosity tended to stay
stable or increase during the task. Some parttspaven reported that they were
surprised to find themselves interested becausethioeight this was going to be a boring
task. The degree to which participants exploredsthurces and the time spent engaging
with the task provides some indication of inte@sturiosity, although more research is
needed to directly assess whether intrinsic motwadr other factors such as
performance orientated goals led participants gaga to a high degree despite the lack
of external incentives for performance.

Finally, it is worth noting that I-type and D-typeriosity were positively related,
yet had a certain unique capacity as predictoraufiple source use and post-hoc
interest/curiosity. The positive relation betwelease forms of trait curiosity has been

well-established in the literature, and the prestudy identified a similar relation to
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previous studies (Litman, 2010; Litman et al., 2008nan & Silvia, 2006). Further,
consistent with prior studies that have examinedd#gree to which I-type and D-type
curiosity are differentially related to outcomeiahtes, in the present study they also
differed in the degree to which they served asiptexs for multiple source use and the
experience of interest/curiosity.
Implications for Theory, Research, and Practice

Given these key findings and considering the @iéliterature, certain
implications for theory, research, and practice rg®@@. Implications for theory and
research are discussed first, focusing on theatatiodels of multiple source use,
research on interest and curiosity, and the relatietween these literatures.
Methodological implications are also discusseder ipotential implications of this
research for educators are examined. These irclh@eneed to aid students in using
sources that support building inter- and intra-testlels and the potential for capitalizing
on the varied targets of students’ interest antsity during multiple source use tasks.
Implications for Theory and Research

Findings from the present study support the needfidels of multiple source
use and empirical research to consider source meiwaddition to source type. This
extends previous research that has establishedestyyre and source characteristics (e.qg.,
trustworthiness, author credentials) as influentiahultiple source use (Braasch et al.,
2013; Brem et al., 2001). Although prior resedrab examined both print and digital
sources in separate studies (e.g., Naumann €080, Britt & Aglinskas, 2002), findings
from the present study highlight the importancexdmining print and digital source use

within the context of the same study. Indeed, seuise may look different when
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students use sources in a single medium compangten they use sources both
digitally and in print. Moreover, it is importatd examine the impact of source medium
as it plays out not only in the selection and ussoarces, but also in task performance.
In the present study preferences in medium forcaselection did not always
correspond to preferences in the application addtsources to the task.

Additionally, the inclusion of visual as well axtesources provided valuable
information regarding how students engage withverdie number of sources. Prior
studies on multiple source use have infrequentijusted images as sources. Moreover,
when images have been included, comparisons asoosse types have not been
examined (Wiley & Voss, 1999), or pictures haverbeeluded as part of the outcome
measure rather than as a resource (Wineburg, 1991he present study, engagement
with the image and graph were particularly variecbas medium. Therefore, the
inclusion of images in addition to the availabildf/sources in varied mediums was
important for theoretical and empirical researchmaritiple source use.

Although models of multiple source use generailtjicate that individual
differences influence the source use process ahkdorformance (Rouet, 2006), these
models may benefit from more specific explanatiofihese relations. For instance,
when provided with both print and digital sourdi relation of individual difference
variables to task processing and performance nfégr dicross source medium compared
to source use in a single medium. The surprisegative relation between topic
knowledge, topic interest, and D-type curiosityhndiigital source use counters previous
research that suggests that knowledge and motivatareases engagement (Perfetti et

al., 1999; Streamsg & Braten, 2009). Thus, theeenged to understand persistence and
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attention related to motivation as necessarily ddpet upon the broader context and the
available resources provided. Indeed, rather thereasing persistence or time on task,
increased knowledge and motivation may allow sttglenengage with sources in a
more expeditious or superficial manner as a meawmsrdying what is already known.
This returns to questions of whether interest iases or decreases attention to and
persistence with sources (Graham et al., 2008;, H&BO0, 1995; McDaniel et al., 2000).

It suggests that that the specific nature of tek tand the sources provided might be one
means for further understanding this complex issue.

Examining the specific outcome measure for whiattigpants are instructed to
use multiple sources is also important for undeditey how students integrate multiple
sources to complete academic tasks. Although there certain contradictions within
the sources, the available sources served mostgraplementary rather than
contradictory. Within this task, the developmehtext-base and situation models may
depend on source medium. Significantly more tr@amsétions were made with print
compared to digital sources. The present studyalbbesto identify these connections
because the multiple source use task was alsoassé® outcome measure. Although
understanding incidental learning of source infdioraor developing intratext and
intertext models is important, the present studygests that using the multiple source
use task for the outcome measure provided valuafdanation about how students used
different types of sources across mediums.

Despite research indicating that curiosity mayasicularly relevant for
understanding students’ academic exploration withfiormation-rich environments

(Arnone et al., 2011; Bowler, 2010; Koo & Choi, 201owry & Johnson, 1981), the
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present study indicated that curiosity was limisda predictor of source selection,
source use, and task performance. Further, Daypesity emerged as a negative
predictor of digital source use, indicating thattluis type of task, within technology-rich
environments greater curiosity was associated sypgnding less time using digital
sources. Similar to multiple source use reseavbich highlights how tasks change
behavior and performance, it may be importantlierduriosity literature to temper
arguments related to the role of curiosity in acaideexploration. Rather than providing
global statements of the importance of curiositydioline information search, more
specific characteristics of the tasks may be ingydrto consider when understanding
curiosity in relation to academic performance. Tdrge number of sources and open-
ended nature of the task in the present study wisvied to provide ample opportunities
for students to engage in information-seeking beravwndicative of curiosity. Yet,
students seemed to engage in such behaviors regamfi reported curiosity. This may
have been because students did not perceive theotaslude the conditions supporting
curiosity (e.g., ambiguity, uncertainty; Berlyn®6D; Kashdan et al., 2009).
Additionally, consistent with the previous litereguthe current study assessed curiosity
as a trait. It may be important for future reshadmexamine whether topic-specific
curiosity is present and whether measuring cusiagithe level of topics rather than as a
personality variable might be more informative timderstanding academic performance.
Further, for certain groups of students, interest euriosity in their stable forms
may be related. This suggests that researcheusdsinore carefully examine the
interrelations between interest and curiosity. ifiddally, differential relations to

processing and performance suggest the need ftiestaf interest and curiosity to
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include multiple indicators of performance. Moreowvhe present study provided further
evidence for the importance of examining cogniawel motivational variables in
conjunction. Specifically, the interaction betweeterest and knowledge provided
insights into how students use digital sources.

The present study built on previous methodologiesxamine multiple source use
across mediums. Specifically, two aspects of thétipte source use task methodology
provide a means for future researchers to examurgpie source use with a
combination of print and digital sources. Firkg use of a head camera to capture source
use across mediums was novel. Participants werergiy comfortable wearing the
camera. It served as a large grain means of agkifng, and enabled observations of the
general focus of students’ source use with a siogeera. Since the camera was
attached to the participants’ head, discerningsfieific focus of participants’ attention
was more manageable than through the triangulafidiata from multiple cameras.
Although eye tracking would have provided a morecdjz account of what participants
are viewing at any given time, certain challengéh wye tracking (e.g., designed for
viewing digital items, challenges with calibratirgl)pported an alternative technology.
Additionally, the streaming function of the GoPamnera allowed for the researcher to
make notes of participants’ actions as they coredléte task, and to tailor the interviews
based on these observations.

Second, the present study involved the developwieamtoding scheme to
capture source selection and use in digital amtt psrmats. Previous research has only
focused on sources in a single medium and has oétgnred participants to view all

sources rather than to select from between an afrayailable sources (Braten &
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Stramsg, 2006; Braten et al., 2009; Britt et #99). Therefore, no coding scheme was
available to meet the needs of the present stilithg. separation of coding into viewing
and action provides a flexible framework for apptyihis coding scheme to studies with
different numbers and types of sources. Moredhercodes can be aggregated at
various levels, as well as examined on an indivitweel. Although the focus of the
present study was on larger grain analyses suttmasspent using sources, data coded in
this way have the potential to be broken down mtwe specific actions associated with
different sources.

Implications for Practice

Although there were certain indicators that sugggestudents were engaging in
thorough ways with multiple sources, other indicatsuggested that they were doing so
only superficially. Perhaps the most concerningentbe proportion of borrowed
information, the limited degree to which studemisorporated the sources they selected
into their presentation, and the relative infrequyeaf switching between sources in the
presentation. The reliance on borrowed informatsoconcerning for educators who
want their students to develop lasting knowleddgted to the material. Based on the
findings in this study, there are several suggestedns by which educators can increase
engagement within and across sources.

For one, educators could capitalize on the diffetargets of interest expressed in
the interviews. Students reported a number oébfit ways in which the content of the
sources, source features, and the audience fortdséi served to motivate them. In
addition to interest or curiosity in specific camtea number of students reported more

general interest/curiosity to know what was corgdiwithin a source. Although
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interest/curiosity for source features has not le=tablished in the literature as a
common source of interest or curiosity, it couldabgotential avenue for educators
seeking to capitalize on student motivation. Yesearch on seductive details suggests
that simply including features of interest thatrad support conceptual understandings
can reduce text comprehension (Lehman et al., 20@yer et al., 2008). Therefore, care
should be taken when attempting to modify the aanteorder to increase interest or
curiosity. Rather, given that more than 80% otipgrants expressed at least one target
of interest related to the task, effort could lestato capitalize on such pre-existing
interest or curiosity.

Second, students engaged with print sources wlegnwbkre readily available,
and they often did so with indicators suggestingpee-level engagement (e.g., time
spent on source use, inclusion of transformatiolY&t, in academic coursework,
students are frequently not provided specific sesifor research assignments such as
creating a PowerPoint presentation. In the follgninterviews, participants made
comments that the print sources were readily avigile them for this task, but noted
that this would not be the case in their everydaadamic tasks. When asked what they
would have done differently if they were assignad for a class, some participants
noted that they would not have had the printeduess available and would have
therefore focused on sources that they could a@tessonically. These sentiments
aligned with the demographic questionnaire, whari@pants responded that they were
more likely to use digital as compared to printrses when completing academic

assignments (see Table 38). This suggests that iha need for educators to support
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students in their identification of print sourcgssen that this step in the source use
process may be deemed difficult and undesirabladyy students.
Table 38

Average Reported Use of Print and Online Materilisen Doing Research For Class

Print Online t p
Books 34.56 $D=28.84) 60.89%D=35.70) -4.10 <.001
Articles 35.93 §D=31.00) 88.80%D=17.84) -9.96 <.001
Images or 31.32 6D0=30.32) 73.05%$D=26.41) -8.11 <.001
Diagrams

Note:Meanprint and online use reported on a 100 point I0wvéry infrequently,
100=very frequently, paired samplestest withn=45 for books and articles ang¢44 for
images and diagrams.
Limitations, Delimitations, and Future Directions

Finally, limitations and delimitations of the cuntestudy are considered, along
with future directions that arose from these lititgas and delimitations. The discussion
centers around six central aspects: (a) generdliyalb) challenges related to the large
grain and descriptive metrics of source use, (a)lehges related to assessing interest
and curiosity, (d) separation of surface- and deegp} performance indicators, (e)
inability to discern the uniqueness of interest endosity, and (f) the video recording
method.
Generalizability

In the present study, there are certain concetatereto the generalizability of
the task and the generalizability of the samplke Tsk was constrained in order to
address specific research questions; however,ingdm, the task may not have reflected
the typical practices of undergraduate students.irfStance, in order to compare the

likelihood of selecting and using sources in eaediomm, the ease at which these sources
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could be accessed was held constant. Althouglestsianight prefer digital sources for
the ease of access in their typical academic wsek [Table 38), in the present study total
source selection did not differ across source nmdalthough there were some
differences within source types. Rather than ngjyon digital sources in the present
study students may have used print sources mayadrely because they were pre-
selected and as easily available as the digitatesu Students were not required to go to
the library, nor were they required to do an onBearch for digital sources. Providing
print sources and a library of digital sources mathave reflected the typical research-
based tasks that undergraduate students compiededdemic courses. Despite this
delimitation, the inclusion of multiple print andgdal sources was more comparable to
participants’ typical academic assignments givext ithdid not require students to read

all sources and provided them with the freedonetect from among a large number of
sources across mediums.

Additionally, given the interest of the presentdston direct comparisons
between print and digital sources of various tyjtesas necessary to include only source
types that were available in both formats. Thismehat more traditional digital
formats such as websites or videos could not daded in the present study. As such,
the present study provided findings related taratéd number of source types. Future
research should examine a greater variety of sdypas across mediums, and examine
the degree to which ease of access to sourcegemui#is multiple source use. In doing so,
future research could aid in understanding whyesttelreported relatively infrequent use
of print sources in their typical academic reseayei spent more time with and

frequently relied on print sources more in creatlmgr presentations in the present study.
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Another concern for task generalizability is th@me to which creating a
PowerPoint presentation is a typical task for ugtetuate students. Given that research
has identified the task as particularly importamtduiding multiple source use (Cerdan
& Vidal-Abarca, 2008; Le Bigot & Rouet, 2007), thpecific task of creating a
PowerPoint presentation was a necessary delimtaflthe PowerPoint presentation was
selected over other tasks such as writing an esseympleting a recall measure because
it was determined in the pilot studies to havepbeential to be more interesting for
participants. When completing the task, participatd not appear to have difficulty
with creating a PowerPoint. The only point at whicieeded to provide some guidance
was pasting images from the digital source lib@mto a slide. Even then, most
participants who attempted this were able to deittmout any support. Moreover, when
asked during the post-hoc interview, “how typicasahis of a task you might receive in
an academic class,” most participants reportedthiegt frequently had to create
PowerPoint presentations for their classes. AsHme time, there could be significant
variability in terms of participants’ experiencethwthis task, and so future research
should consider a measure of task familiarity pstantial control variable.

The generalizability of the sample was also a atioh. Students self-selected to
participate from the recruited research methodssasufor extra credit. Of 90 enrolled
recruited students, 50 agreed to participate irptesent study. These students may have
been differentially motivated for participationorFinstance, low-performing students
who wanted to improve their grade might have pgdited more frequently compared to
students who were satisfied with their current gredthe course. Moreover, the focus of

the present study on internal motivations sucheesest and curiosity contrasted with the
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external motivator of participating in exchange foints for a class. Although the extra
credit was not contingent upon performance in dsearch study, this is still a potential
limitation given the focus of the study on motiweti

Focus on Large Grain and Descriptive Metrics of Soce Use

Next, it is important to note that this study foedsn larger grain and descriptive
metrics of source selection and use. Due to tkerg#ive nature of this study and
consequently large number of concurrent analybese twas the potential for increased
Type | error rate. Efforts to address this coneectuded conducting omnibus tests and
adjusting critical values using a sequential Bamierprocedure (Holm, 1979). At the
same time, the results should be interpreted vethion given the large number of
significance tests conducted in the present study.

The descriptive focus of the study was on largamgmetrics of source selection
and use. Source codes were aggregated to progudi@mmary of source use, and
estimates of the total time that participants spemg each of the 16 sources were
provided. Future research could compare the npeific actions that students engage
in during tasks (e.g., typing while viewing a s@);and the degree to which these more
specific actions vary across sources. Althougkdldata were available in the present
study, such analyses extended beyond the scope sfx specified research questions.
Similarly, the decision to examine overarching aadors of source selection and use
necessarily limited the focus on how students natiegl information across mediums.
Future research could examine the degree to whiclests move between print and

digital formats, and how they use these sourcesimjunction to create their responses.
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In other words, do students tend to work with @ilggources for a length of time and then
move to print sources, or do they frequently dftween mediums?

Additionally, other features specific to sourceg(grustworthiness, usefulness)
could be compared across print and digital sourcégure studies. While this was
beyond scope of the present study, this would expeior research examining these
features in sources within a single medium (Bréteal., 2009; Britt & Aglinskas, 2002;
Rouet et al., 1996; Stadtler & Bromme, 2009). @itleat students infrequently use
source characteristics to evaluate informationnen(Britt & Aglinskas, 2002; Walravin
et al., 2009), building on the current researcexamine the degree to which source
medium explicitly influences source use decisi@a step for future research.

Future research should also examine multiple sausedasks with print and
digital sources that provide conflicting informatioThe present study focused on
corroboration across sources rather than partitspariegration of conflicting sources.
The MD-TRACE model of multiple source use and edaémpirical research (Cerdan &
Vidal-Abarca, 2008; Cerdan et al., 2009; List et2012; Rouet, 2006) support the
importance of the task in shaping multiple sourse lbehaviors and outcomes.
Therefore, given the findings of the present stutdg, necessary to see whether the
behaviors are replicated across different tasksireg print and digital sources.

Additionally, given that much of the information sveepeated in different
sources, it was challenging to discern whethei@pants engaged in verification of
information across sources. At times this was@wvidsuch as when participants used a
second source to modify information that they hgud in their PowerPoint presentation

based on an earlier source. However, in cases theanformation was identical across
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sources, it was not possible to infer whether pigints used a second source to verify
information from the first. In this sense, theamrhe measure may have underestimated
the degree to which participants integrated acsossces through verification.
Additionally, future studies could examine the tiela between individual differences
and source use behaviors with measures of moraiagdinowledge building. In the
present study, participants engaged in immediat@lreand the availability of the
information written in their PowerPoint enabledrth present the information without
much recall beyond the text or images they recardadure studies might examine to
what degree participants recall information aftéerayth of time, and to what degree they
can apply the knowledge to novel tasks.
Assessment of Interest and Curiosity

There were two main limitations to the assessmeimterest and curiosity in the
present study. First, the I-type and D-type cutyasieasures, while established in the
literature (Litman, 2008; Litman & Jimerson, 200&man & Spielberger, 2003), are
problematic in the degree to which they capturéosityy as compared to other related
constructs. For instance, the items on the D-typ®sity scale present some overlap
with conceptualizations of anxiety. Specificaitgms include, “I can spend hours on a
single problem because | just can’t rest withoetahswer” and “I brood for a long time
to solve a problem” (Litman & Jimerson, 2003, pOL5To one end, these items map on
to the definition of academic or epistemic curipsis a need or desire for knowledge,
information, or the exploration of academic envimants (Kang et al., 2009; Litman,
2010; Litman & Silvia, 2006). However, they regasan anxiety- or frustration-driven

need to resolve a particular knowledge gap anetber do not align with other common
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aspects of curiosity such as positive emotionslé@her & Lopez, 2007; Swan &
Carmelli, 1996).

Additionally, it cannot be discerned whether theghtened attention
characteristic of curiosity is due to curiositytoranxiety. Similar challenges can be
identified in the I-type scale. In this scale iteens may reflect enjoyment rather than
curiosity. For instance, items such as “I finéagcinating to learning new information”
(Litman & Spielberger, 2003, p. 79) focus on thsipee emotions surrounding curiosity
and allude to collative variables such as nove{the same time, this item does not
reflect a need or desire for knowledge or informatihat defines academic and epistemic
curiosity (Kang et al., 2009; Litman, 2010; Litm&rSilvia, 2006). Instead, the focus is
on the enjoyment of learning something new, whiak toncerning overlap with interest.
Future research should consider whether these @ehisve sufficient validity for
inclusion in studies of education, and efforts $tidne made to develop measures of
epistemic trait curiosity that more closely refleonceptual definitions.

Second, retrospective interviews provided somelrisnto students’
motivationally related justifications for sourcesusHowever, future studies should also
examine in-time measures in addition to retrospedrccounts. In-time measurement
was determined to be unfeasible in the presenystiden the disruption that this would
cause during the task and the challenge of detemgpoints during the task to probe
students. Previous research that has lookedtahemeasures of interest and curiosity
has done so either through digital prompts (e.mlek et al., 2009) or through think
aloud protocols (see Fox, 2009). Given the predemt of print and digital sources,

digital prompts were not determined to be adequBtether, thinking aloud while
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creating a presentation might have been too tasimgyorking memory. Additionally,
the inability to tease interest and curiosity ajpathe post-hoc interviews limited the
insights gained. Although valuable informatioratet to the target of the interest or
curiosity was gained, there was no way to determinether participants were
experiencing interest, curiosity, or both during task. Moreover, it was not possible to
examine whether the targets differed between istened curiosity. Future research
should identify other possible ways to separatafyture situational interest and state
curiosity.
Separation of Surface and Deep Indicators

Fourth, the separation of task performance int@da®l surface indicators was
both a delimitation and limitation of the presetitdy. The decision to categorize
indicators as either deep or surface was made iatanaconsistency with previous
studies of multiple source use (Le Bigot & Rou®)?2, Wiley & Voss, 1996). However,
despite the practice of dividing performance ittese categories in the multiple source
use and educational psychology literatures (Alerard al., 2010; Wiley & Voss, 1996),
this is an artificial separation. In the presdntsy, it was anticipated that within category
indicators (e.qg., surface-surface) would be moghllyicorrelated compared to cross
category indicators (e.g, surface-deep). This thgms was not supported, as there were
only three significant correlations between surfles! indicators and two significant
correlations between deep-level indicators. Adddily, a moderately strong correlation
between the sets of surface- and deep-level irigatggested that this division was not

as clear as originally suggested.
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Although certain indicators such as making tramagttions can be well justified
as a deeper-level indicator, this classificationasas clear for other indicators. For
instance, on the one hand, references, categaizadieep-level indicator, might be
added as a result of building a more specific smunodel for each text. On the other
hand, including references may have been donéabitual action that students simply
regarded as a component required for PowerPoiseptations. Future research should
approach performance indicators as falling alosgrainuum or as representing a range
of surface and deep indicators. Additionally, feteesearch should examine overall
ratings of performance. This could be done throgigtdles assigned by teachers, or
ratings provided by students. Providing an ovegraiformance rating would take into
account both surface- and deep-level indicatorsweoudd provide an additional
meaningful evaluation of task performance.

Inability to Discern Uniqueness and Overlap of Inteest and Curiosity

Despite theoretical accounts of the potential layeand relations between interest
and curiosity, a limited number of studies havduded measures of both variables
(Boscolo et al., 2011; Connelly, 2011, Silvia, 202608). Thus, there is little empirical
evidence regarding the degree to which interestcandsity are overlapping or related.
Although the present study included measures efast and curiosity, the sample size
and data collected did allow for statistical anelys this question. Future research
should recruit a larger sample size in order tdyafgetor analysis as a means of
determining the degree to which interest and cityi@se overlapping or unique. As
measures of individual interest and trait curiositg structured in different ways, this

analysis would need to account for measuremerdreifices.
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Although the degree of overlap or uniqueness coatde discerned in the
present study, the relation between interest andgity in their enduring forms was
examined. However, the relations between the bisaconflicted with the hypothesized
relations and differed between the main study alod $tudy data. It was hypothesized
that interest and curiosity would not be relatetheir enduring forms of topic interest
and trait curiosity. Although it has been suggeshat individuals who are more curious
have the tendency to be interested in a greatestyanf topics, there was no particular
reason to hypothesize that increased trait cuyiegituld be related to interest in
Alzheimer’s disease and other neurodevelopmensakders. Yet, for participants in the
main study, topic interest was significantly rethte I-type curiosity at a moderate level
(r=.27). Interest was also related to D-type cutyogi=.27), that while not significant at
the .05 alpha level, was similar. The presentysgx@mined topic interest for only one
topic, neurodevelopmental disorders, and therafasenot known whether this relation
would extend to interest in a more diverse rangeoits.

However, the relation between topic interest aai turiosity was not present in
the pilot data. Aggregating the data from pilaidst 1 with the time 1 data for pilot study
2 (n=75), topic interest did not relate to I-typeiosity (=-.003,p=.98) or to D-type
curiosity ¢=-.02,p=.88).

Table 39

Summary of Interest and Curiosity for the Main $tadd Pilot Studies

Main Study Combined Pilot Studies
Range Mean ED) Range Mean 8D)
Topic interest 29-1000  480.80 (223.25) 32-1000 518223.11)
I-type trait curiosity 13-25 18.58 (3.07) 11-25 49(2.83)

D-type trait curiosity 7-25 16.16 (3.34) 5-25 16(2101)
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An examination of the descriptive statistics fog tmain study and the combined
pilot studies suggests that participants in thenrstudy were similar to the pilot study
participants in their overall levels of interestlaruriosity (see Table 39). However, it is
worth noting that individuals in the pilot studiegported slightly higher topic interest
than the participants in the main study,(d513.57, Mhai—=480.80). Given the
relations among the variables, it seems that fdigyaants in the pilot studies, the
increased interest in neurodegenerative disordassnet accompanied by a similar
increase in either type of trait curiosity, thueatiating the relation in the pilot studies.

The students in the pilot studies, although reeduftom courses in the same
department as the main study, were enrolled ir#fit courses than the main study
participants. Participants in pilot study 1 wesgeruited from a human development
course in creativity, and participants in pilotdstt2 were recruited from a course on
human development and societal institutions. tassible that the motivational
characteristics of students in the main study wkeevenrolled in a research methods
course differed from students enrolled in the otlective courses. More diverse
participant selection is needed to better undedstia@ relations among these
motivational variables.

Nonetheless, despite the relation between topécest and trait curiosity in the
main study, topic interest, I-type curiosity, andype curiosity exhibited differential
relations to multiple source use variables. Speadlf, for digital compositional source
use, topic interest and D-type curiosity emergedrague predictors even when
controlling for each of the other variables. Toipiterest was also a significant unique

predictor of digital focused source use. Futuseaech combining factor and regression
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analyses has the potential to further explicateotrezlap and relations between interest
and curiosity.
Video Recording Method

Finally, the novel recording method served asengfth and weakness of this
study. On the one hand, it allowed for capturimg data in a way that was not
particularly obtrusive to participants. With thailay for the researcher to view
participants’ in-time actions, the retrospectiveemiews were linked to participants’
multiple source use decisions. This was criticaldrompting participants to reflect on
their specific reasons for using each of the sauticey selected. However, it is possible
that the laboratory setting and the awarenesghbatbehavior was being remotely
observed encouraged participants to be more dtligieth to expend more effort than they
typically would have done. Although the head caamaay have been unobtrusive
compared to other ways of capturing the data (digect observation by a researcher),
this is still a potential limitation. However, wihasked what they would have done
differently if they were doing this for a classyfpapants frequently mentioned that they
would have spent more time on the task. Althougthé present study students were
consistently on task perhaps due to the senseig bbserved and the lack of
distractions, future research should consider hodents engage in multiple source use
in more typical settings selected by participants.

Given the technological needs of this study, theaie a portion of data that were
lost data due to equipment malfunction or to errelated to the technology. For
example, although the GoPro camera has a batfergflseveral hours and participants

were scheduled in two hour blocks, one particigpeint an above average time
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completing the task (more than 100 minutes), whidhnot allow for the battery to be
completely charged before the start of the nextigpant, therefore resulting in lost data.
This challenge was unexpected, and was resolveddhrpurchase of an additional
battery. Other technical malfunctions arose dudémeed to reformat the memory disk
for unknown reasons.
Conclusion

This investigation sought to understand how sttslenthe 21 century engage
with print and digital sources and the degree talwimotivation matters. It uncovered
patterns across print and digital sources of varigpes, suggesting that for students
today, navigating multiple sources is a processahgages their understandings of print
and digital texts. Moreover, this study suggested despite tendencies of students to
engage with digital sources, when provided withdpportunity to use print sources,
students frequently still prefer to do so, and gegaith printed sources for a more
extended period. Although the relations betweetivatbon and multiple source use
processes and outcomes were limited and somewdegibinting for researchers and
teachers hoping to understand how to support saseethere was evidence that
students were engaged in multiple source use,hatdhiey experienced some interest
and curiosity along the way. As research movesdoi and the desire to support
students in engaging in the challenging task oflkadge building, it will be important

to increase our understanding of what variableardbdo not influence source use.
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Appendix A: Demographic Questionnaire

1. Age:

2. Sex: Male Female Other

3. Race:

— Non-Hispanic White

— Hispanic

— Black

— America Indian

— Asian/Pacific Islander
— Other (Please specify):

4. Native English-speaker: Yes No

5. Year in School:
— Freshman

— Sophomore

— Junior

— Senior

— Other:

Major(s):
Minor(s):
Overall GPA:

How many college-level courses in developmentatpsipogy or human development
have you taken?

If any, please list course name and/or UMD coursaler(s):

© 00N

10.How many college-level courses in neurosciencesaraphysiology have you taken?
If any, please list course name and/or Wdirse number(s):



196

11.How frequently do you use the following materialsem doing research for class? Please
slide the bar to the appropriate position:

Printed books
Very infrequentiy-----------m-mm oo | Very
frequently

Printed articles
Very infrequentiy-----------m-mm oo | Very
frequently

Printed pictures or diagrams
Very infrequentiy-----------mmmm oo | Very
frequently

Online or electronic books
Very infrequentiy-----------m-mm oo | Very
frequently

Online articles
Very infrequentiy-----------m-mm oo | Very
frequently

Online pictures of diagrams
Very infrequentiy-----------m-mm oo | Very
frequently
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Appendix B: Topic Interest Questionnaire

Please rate each of the following topics by malkdragrresponding slash on the line:
1. Down’s Syndrome

Not at all interestegh------=---==-=menmmrmmeromem e | Very interested
2. Parkinson’s Disease

Not at all interesteqh------------------- - e | Very interested
3. Alzheimer’s Disease

Not at all interestegh------==--==-==enmmremermmem e e e | Very interested
4. Tourette’'s Syndrome

Not at all interestegh------=---==r=menmmremeromem e e | Very interested

5. Multiple Sclerosis

Not at all interesteqh------------=-==-mmm oo | Very interested
6. Autism

Not at all interesteqh--------=-===mmm e e | Very interested
7. Epilepsy

Not at all interesteqh------------=—=-mmm oo | Very interested
8. Dementia

Not at all interesteqh--------=-===mmm e s | Very interested

9. Huntington’s Disease
Not at all interesteqh---------=-===-=emmeermmeer oo | Very interested
10. Cerebal Palsy

Not at all interesteqh------------=-==-mmm oo | Very interested
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Appendix C: Trait Curiosity Questionnaire
Instructions: Respond to each of the following statements acogrti how you
generally feel

Instructions: Respond to each of the following statements acogrth how you
generally feel

Almost Almost
never always
| nterest-Type Epistemic Trait Curiosity
1. | enjoy exploring new ideas 1 2 3 4 5
2. lfind it fascinating to learn new 1 2 3 4 5
information
3. | enjoy learning about subjects that are 1 2 3 4 5
unfamiliar to me
4. | enjoy discussing abstract concepts 1 2 3 4
5. When | learn something new, I liketo 1 2 3 4 5
find out more about it
Deprivation-Type Epistemic Trait Curiosity
6. | can spend hours on a single problem 1 2 3 4 5
because | just can’t rest without the
answer
7. |1 brood for a long time to solve a 1 2 3 4 5
problem
8. Conceptual problems keep me awake 1 2 3 4 5
thinking
9. | become frustrated if | can’t figure out 1 2 3 4 5
the problem, so | work harder
10.1 work like a fiend at problems that | 1 2 3 4 5

feel must be solved
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Appendix D: Topic Knowledge Measure
Items marked with a * were retained for analysithie main study.
Select the best response to each of the followegtepns:

1. Alzheimer’s Disease can be definitively diagnodaough
a. Psychological testing
b. Behavioral observation
c. Brain autopsy
d. Genetic testing

2. *Which of the following genes has been identifiedaarisk factor for late onset
Alzheimer’s disease:
a. APOE
b. CFTR
c. SOD1
d. SAPAPS3

3. *For individuals in the early stages of Alzheimedisease, which of the
following is most affected?
a. Short-term memory
b. Long-term memory
c. Mobility
d. Personality

4. *Alzheimer’s disease is associated with abnormag|ie of:
Glutamate

Myelination

Hemoglobin

Beta-amyloid plaques

apop

5. The presence of which of the following in the brhas been associated with
Alzheimer’s Disease?
a. Dopamine abnormalities
b. Prion abnormalities
c. Vascular abnormalities
d. Insulin abnormalities

6. Early onset Alzheimer’s disease is diagnosed asrdog prior to which of the
following ages?
a. 25
b. 40
c. 60
d. 75
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7. *Which of the following accurately describes thé&t®n between “Alzheimer’s”
and “dementia”?:
a. Alzheimer’s causes dementia
b. Alzheimer’'s and dementia are synonyms
c. Dementia causes Alzheimer’s
d. Alzheimer’s is a severe type of dementia

8. *Which of the following symptoms often appears tloe first timein the late
stages of Alzheimer’s disease?
a. Swollen joints
b. Hallucinations
c. Convulsions
d. Memory difficulty

9. Which of the following is symptom of Alzheimer’'ss#iase and is not a typical
sign of aging?
a. Forgetting what day of the week it is
b. Losing keys from time to time
c. Forgetting how to use a pencil
d. Difficulty balancing a checkbook

10. Which of the following is not a change in the brassociated with Alzheimer’'s
disease:
a. Neuronal proliferation
b. Increased ventricles
c. Decreased hippocampus
d. Shrunken cerebral cortex
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Appendix E: Source List

Printed Sources

Source Citation Description

Textbook Berger, K. S. (2011)he Section of a developmental
developing person through thepsychology textbook on
life span.New York: Worth.  Alzheimer’s Disease

Book Ali, N. (2012).Understanding Book covering topics related to
Alzheimer'sNew York: Alzheimer’s Disease
Rowman & Littlefield.

Encyclopedia American Medical Association. Entry from a medical encyclopedia
(2006).Concise medical on Alzheimer’s Disease
encyclopediaNew York:

Random House.

Graph National Vital Statistics System  Bar graph depicting frequency of
(2010).Age-adjusted death ~ death rates for Alzheimer’s Disease
rates for Alzheimer’s disease across races and ethnicities
Retrieved from:
http://www.cdc.gov/nchs/data/
databriefs/db116.htm

Image InTech Science. (n.dNeuron Contrasting pictures of neurons in
comparison imageRetreived  brains with and without
from Alzheimer’s Disease
http://www.intechopen.com/bo
oks/neurodegenerative-

diseases/therapeutic-
interventions-in-alzheimer-

disease
Fact sheet Alzheimer's Disease Education &Printed informational handout on
Referral Center (2011). Alzheimer’s Disease

Alzheimer's disease fact sheet
[Brochure]. Bethesda, MD:
National Institute on Aging.

Journal Williams, S. C. P. (2013). MappingArticle in a journal on how brain
article the brain’s declineNature, imaging provides insights into
502,584-S85. Alzheimer’s Disease

News article  Gallagher, J. (2013, October 10). News article on a brain chemical
Alzheimer’s breakthrough that may prevent death of cells
hailed as ‘turning pointBBC  affected by Alzheimer’s Disease

News.
Digital Sources
Source Citation Description
Textbook Dunn, W. L., & Craig, G. J. (2013)Pages from a developmental
Understanding human psychology textbook on
development3™. ed.) New Alzheimer’s Disease

York: Pearson.
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Book Draper, B. (2013Understanding Book covering topics related to
Alzheimer’s disease and otherAlzheimer’s Disease
dementias[Kindle version].

Retrieved from Amazon.

Encyclopedia University of Rochester Medical Entry on Alzheimer’s Disease from
Center (2014). Health an online health encyclopedia
encyclopedia. Retrieved from
http://www.urmc.rochester.edu
/Encyclopedia

Graph Harvard School of Public Health Bar graph comparing perception of
(2011).Public’s perception of whether common symptoms are
common symptoms of associated with Alzheimer’s
Alzheimer’'s diseasgsraph].  Disease
Retrieved from alzheimer-

europe.org
Image Malonie Health. (n.d Brain Contrasting pictures of a brain with
comparison imag@mage]. and without Alzheimer’s Disease

Retrieved from
www.malonie.com
Fact sheet UCSF Memory and Aging CenterOnline informational handout on
(2014).Alzheimer’s disease. Alzheimer’s Disease
Retrieved from
http://memory.ucsf.edu/educati
on/diseases/alzheimer

Journal Kosik, K. S. (2013). Study neuron Article in journal on how

article networks to tackle monitoring collections of neurons
Alzheimer’'s.Nature, 50331- provides clues to Alzheimer’s
32. Disease

News article  Gupta, S. (2013, August 18). CanOnline news article on novel
we predict Alzheimer’s a methods to identify factors related

decade before symptoms?  to Alzheimer’s Disease
CNN Health Retrieved from
http://www.cnn.com/2013/08/1
7/health/alzheimers-test-eye/
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Appendix F: Source Comparability

Source type

Tone and Audience

Credibility Length ad Format

Textbook

Book

Encyclopedia

Graph

Image

Fact sheet

Journal article

News article

Textbook for

undergraduate course inprofessors with

human development

Popular press book

written for patients and

caregivers; includes
technical terminology

General medical
encyclopedia for

general, non-technical

audience

Graph to accompany

news brief or website
for general audience

Image to accompany

website for general
audience

Brochure written for
general audience of

patients and caregivers
Technical article writtenPeer-reviewed
for general scientific or journal article

research audience

Popular press article
written for general
audience

Written by university Print: 4-page segment
Digital: 4-page
expertise in segment
psychology and
development;
includes scholarly
references

Written by medical
doctor (print) or
dementia researcher
(digital); reference
scholarly research
Edited by established Print: 467 words
medical Digital: 456 words
organizations

Print: 367 pages
Digital: 223 pages

Created by respected Print: 1 page, bar

governmental chart with 4
organizations categories
Digital: 1 page, bar
chart with 5
categories
Limited source Print: 1 page, picture
information included of 2 brains
Digital: 1 page,

picture of 2 neurons
Created by respected Print: 2740 words
health organizations Digital: 2003 words

Print: 1738 words
Digital: 1404 words
summarizing
scholarly research
with citations
Articles by
correspondents for
popular press news
outlets; reference to
scholarly studies

Print; 613 words
Digital: 638 words
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Appendix G: Coding Scheme for PowerPoint

Category

Abbreviation Description

Borrowed

Added

Within Source
Transformation

Multiple Source
Transformation

B

T™W

™

Information taken directly or paraphhf®m a
single source with only slight modifications

Information taken from one or more sentences df tex
or from information visible within a graph without
making inferences or interpretations

If information came from more than one sentence or
part of a visual representation, any connectioas th
were made were directly stated or visible (e.g, th
text stated that there were three brain changes and
described these in separate sentences, and the
participant combined them in a list in the same
sentence)

Information that could not be directly as®ed or
inferred from any of the selected sources

Information from prior knowledge or experiences;
could be drawn from personal or academic
background

Inference or conclusion formed from the inforraat
contained in a single source OR information within
single text combined in a novel way within the s@ur

Could involve the addition of prior knowledge to
draw conclusion or inference of the material in a
source but is focused on information within the
source rather than an addition

Inference or conclusion from information in more
than one source OR information combined from
multiple sources

Could involve the addition of prior knowledge to
draw conclusion or inference of the material in
multiple sources but is focused on information wth
the source rather than an addition
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Appendix H: Interview Protocol
In order of source use, ask participant questions.

Questions for each source
e Why did you choose to look at or use this source?
e How did you use this source?

Repeat for each source used. Participants may itdias source in order to remind
themselves of the content of the source.

Questions for PowerPoint

e Going through each of your slides, why did you deto include what you did in
your PowerPoint?

General Questions

e Now that you've done this task, would you wantgarh more or read more about
Alzheimer’s Disease or some aspect of this topéRy or why not?

e Are there particular aspects of the topic or th&ses that drew you in?

e How interested or curious did you feel while dothgs task? Why? Can you
explain?

e As you were doing the task, did your interest atasgity increase, decrease, or
stay stable?

e How typical was this task to something you mightfaloa class?

e How is what you did similar to or different from athyou would normally do for
an assignment like this?
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Appendix I: Source Use Coding

View Codes
Abbreviation | Code | Description
Digital Source
OB Digital Book Single digital source in view; if motlkan one source or

j®n

OFS Digital Fact Sheet object in view, there is evidence (e.g., pointipgximity
oT Digital Textbook to camera, central placement, obstruction by soofc¢her
oG Digital Graph objects, inclusion of source material directly iRBT) to
Ol Digital Image indicate that the one specific print source is inéng
OE Digital Encyclopedia attention.
0J Digital Journal
ON Digital News Atrticle
Print Source
PB Print Book Single print source in view; if more thane source or
PFS Print Fact Sheet object in view, there is evidence (e.g., pointipgximity
PTX Print Textbook to camera, central placement, obstruction by soofc¢her
PG Print Graph objects, inclusion of source material directly iRBT) to
[3]] Print Image indicate that the one specific print source is inéng
PE Print Encyclopedia attention.
PJ Print Journal
PN Print News Article
PowerPoint
PPT PowerPoint Only PPT in view
OPC Digital source and Simultaneously have PPT and digital source opede
PowerPoint combination| specific digital source in notes
PPC Print source and Simultaneously have PPT and and print source apen i
PowerPoint combination| view; include specific print source in notes
RDP Directions or Reference | Simultaneously have PPT and directions and/or eafsr
List and PowerPoint list in view
combination
NPC Notes and PowerPoint | Simultaneously have PPT and notes in view
combination
Other
MUL Multiple sources open at| More than one source open; could be multiple pdigfital,
once or combinationjnclude specific sources in notes
NSC Notes and source Simultaneously have notepad/notesheet and pridigdal
combination source openinclude specific source in notes
DIR Direction sheet Only direction sheet in view; uame indicators as print
and digital sources if in view alongside other miate
REF Reference list Only reference list in view; use sandicators as print an
digital sources if in view alongside other matevial
RD Reference list and Viewing both the reference list and direction sheit no
directions sheet additional indication of which one is attended to
DRS Directions or Reference | Simultaneously have print or digital source anections
List and Source and/or reference list in vievinclude specific souce in note
HP Digital homepage Only homepage open
NO Notes only Looking at notesheet only
SP Scanning print sources Looking back and forth betwgrint sources without
picking up any
TH Other Looking at materials unrelated to the stuely.( looking

around the room, checking cell phone, searchingroth

webpage outside given resources); or adjusting ame
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Action codes

Abbreviation

|Code

| Description

Actions associated with PowerPoint

TYPE

Typing

Typing, adding text, copying-pasting, moving text,
deleting text, highlighting text; Can be in PowerPoint
or notepad (or handwritten notes)

FORM

Format

Changing the size, font, color of the text/textbox;
changing the background

STAT

Static

Inactive/static; no changes to text or formatting;
scrolling through without making changes; clicking to
another page

PIC

Picture

Inserting or formatting picture; includes resizing, and
repositioning

Actions associated with Print sources

TYPE Typing Typing, adding text, deleting text, highlighting text
while vision is directed at print source; can be in
PowerPoint or notepad (or handwritten notes)

SCAN Scanning Flip through pages at a speed that is too fast to
read/comprehend material

STAT Static Stationary; stay on page or slowly flip page at pace that
material could be read/comprehended

CLOSE Closing and putaway | Closing and putting back book

print source
TOUCH Touching source Touch source, may lift slightly, but not out of the plane

of the rack; doesn’t pick up fully; for books, only cover
is viewed

Actions associated with Digital sources

TYPE

Typing

Typing, adding text, deleting text, highlighting text
while vision is directed at digital source or if both
source and PPT open; can be in PowerPoint or notepad
(or handwritten notes)

SCAN

Scanning

Scroll through pages at a speed that is too fast to
read/comprehend material

STAT

Static

Static; stay on page or slowly scroll at pace that
material could be read/comprehended

RESIZE

Resize or rotate

Changing the size of the digital source; change the
orientation of the digital source (e.g., rotate 90
degrees)
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Appendix J: Two-Level Coding Scheme for Post-Hoc Epressions of
Interest/Curiosity

First Level of Coding: Interest/Curiosity-Relateddessions

Interest/Curiosity

Not Interest/Curiosity

= Expressions including the ternmgerestor
curiosity, or any iterations of these terms

= Wanting to learn, see, find out, or know
something

= Expressions noting that attention was caught

= Expressions regarding whether
something wasiked or enjoyed

= EXxpressions regarding wanting
to do or to add something

Second Level of Coding: Target of Interest/Curiosit

Content

Source
Features

Audience

Description

Examples

Expressions related to the material

Participant 7:“l wanted to see more

contained within sources or the desiref the brain.”

to learn about or retrieve the
information contained within a

Participant 35 “l was curious to see

source. Included explanations relateahat each one had to offer”

to the interest/curiosity of the title.

Expressions that mentioned the typeParticipant 43 “I looked at all the
of source or the features of a sourcegraphs. I'm a very visual person, so

as the cause of interest/curiosity.
Included expressions related to the
images on the outside cover of the
source.

Sensitivity to what the audience of
their presentation would find
interesting/curious, or a desire to
increase the interest/curiosity of the
audience.

| sort of wanted to see what was
here.”

Participant 9:“l was just looking a
printed sources and they seemed
easy to go through so it
automatically caught my eye.”

Participant 25:“l needed a
picture...to make it interesting.”

Participant 2 “...because they're
going to go to college, they're going
to go to medical field or research or
whatever, so maybe that kind of
interests them to maybe | want to
look more into this.”
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