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ABSTRACT

DISRUPTIVE PROMISE: THE LINKS INTERVENTION AND ITSMPACT ON
MULTIPLE, MULTIMODAL INTERNET TEXT INTEGRATION

By

Michelle Schira Hagerman

This dissertation study presents an instructiamairvention called LINKSELearning tdntegrate
InterNet KnowledgeStrategically. It reports evidence of the intervents impact on two
variables: (a) ninth graders’ use of ten onlinelneg and integration strategies while engaged in
dyadic online inquiry on science topics in schaoid (b) evidence of integration from multiple,
multimodal Internet texts in their written persw@sarguments. Dyads (n = 8) were randomly
assigned to treatment and control conditions. Tdwypleted a pretest, three
practice/intervention sessions and a posttest. @draiere matched on pretest reading
comprehension scores. The treatment group rec&iNgdS, which included explicit instruction
of strategies, modeling of strategy use duringkifaloud screencasts, and guided instructional
support that prompted students to engage stratedjigs reading. Teacher support was
gradually released over three intervention sesglwatdasted approximately one hour each. The
control group did not receive instruction on stges. They watched screencasts that included
the same content as treatment screencasts, bitage® modeled think aloud of strategy use.
Control group participants received no instructlawpport during their online inquiry sessions.
All participants read texts online in dyads but terpersuasive arguments independently. When
assumptions for parametric tests were met, theg weed for between-groups and within-groups
comparisons. Usually non-parametric Mann Whitnete&is were used for between-groups

comparisons and Wilcoxon Signed Rank tests were isgevithin-groups comparisons. During



intervention sessions, treatment participants wesee likely than control participants to focus
on the type of text and the trustworthiness oix& &s they considered its relevance or utility. At
posttest, however, treatment condition participgetsormed no differently from the control
participants in terms of these critical evaluastrategies. At posttest, treatment participants
were more likely than control participants to egply engage background knowledge during
online inquiry. This was the only significant pestt difference in strategy use between the
groups. In their written arguments, treatment pgoréints were also more likely to use facts they
had noted or recorded as preexisting knowledgenduniquiry. Although index scores on the
Trace Indicators of Integration (TII) Rubric didtribffer statistically at pretest or at posttest fo
the groups, treatment participants did see a statlly significant improvement in their TII

index scores by the second intervention sessigimiar bump in performance was not
observed for the control condition. At posttestatment participants were also more likely to
include in their written arguments counter poirathgred from websites that differed from those
used to build the main argument, suggesting thHdKIS may have enabled this group of students
to bring together more perspectives from a broaaege of Internet texts in their written
arguments. A single case analysis suggests thdgrsisiwho are very early in their learning
trajectories for multiple, multimodal Internet temtegration skills may benefit considerably
from LINKS. Methodologically, this dissertation algitroduces a protocol for measuring trace
evidence of integration in students’ written argumise Although results should be interpreted
cautiously, teachers of adolescents may find thieKIS offers a promising place to start
instruction for online inquiry and the constructiohmeaning across multiple, multimodal

Internet texts.
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INTRODUCTION

The Common Core State Standards for English Largydais, History/Social Studies,
Science and the Technical Subjects (CCSS) (NatiBoakrnors’ Association Center for Best
Practices & Council of Chief School Officers, 20E3pect K-12 students to gather, critically
evaluate, and integrate knowledge and ideas frottipteuprint and digital sourcesThis
expectation is articulated in CCSS anchor standard®ading, writing, listening and speaking.
At every grade level, in every subject, and asragfeevery strand of literacies instruction
outlined in the CCSS, this expectation for studémistegrate knowledge and ideas is framing
teachers’ focus, and students’ learning, in Amersehools. Though the design and merits of
this new curriculum have been debated (e.g., D2®43; Hiebert & Mesmer, 2013), on the
particular expectation for integration of knowledged ideas from multiple texts, there is good
reason to invest in research that documents anifiesaboth how multiple text integration
happens on the Internet, and how to support stadability to construct an integrated
understanding from what they read across multigead texts.

Rouet (2006) has described document integratiorirdagmation search as “compulsory
elements ofunctional literacy especially in a world that relies more and madrengly on
sophisticated digital information systems” (p. 1829 him, multiple text integration skills,

particularly on the Internet, are absolute requeets for life in a digital world. DeSchryver

! According to the Common Core State Standards weebsi August 16, 2013, the standards
have been adopted by 45 US states, the Districoafmbia, US Department of Defense

Schools, Guam, American Samoa and the US Virgants fttp://www.corestandards.org/in-

the-states



(2012) agrees. He argues that just knowing howntbdnd understand information on the Web
will not enable the kind of complex thinking recedrto address the most serious issues of our
times (p. 4). Integration and, as he notes, theiggion of new understanding from the
juxtaposition of multiple online texts, are amohg tidvanced literacies skills now required in
“an age of complexity” (p. 4). The imperative feathing multiple Internet text integration skills
is therefore driven by curriculum expectationschals, but even more importantly, by these
broader understandings that very advanced digliéahties skills are vital to the literate lives of
all students.

Many studies of multiple text integration with ped sources have shown, however, that
students generally struggle to construct an integranderstanding of curricular topics from
multiple texts (Britt & Aglinskas, 2002; Mateos, Kia, Villalén & Luna, 2008; Spivey & King,
1989; Stahl, Hynd, Britton, McNish & Bosquet, 1998ineburg, 1991; Wolfe & Goldman,
2005). Unlike experts who leverage disciplinary wiexige of texts (Moje, Stockdill, Kim &

Kim, 2011; Shanahan, 2009) and heuristics sucloaeslmoration, sourcing and contextualization
(Rouet, 2006; Wineburg, 1991), novice integrataigritize content relevance over source
reliability, (Wineburg, 1991) overlook contrastipgints of view in texts (Britt & Aglinskas,
2002) and may be less aware of meaning-laden stalaues in texts that can support
understanding (Goldman & Rakestraw, 2000; Wolfe &ldenan, 2005).

Online, studies have begun to reveal similar dzamneies between more and less expert
integrators, particularly when it comes to critiezbluation of texts (Goldman, Braasch, Wiley,
Graesser & Brodowinska, 2012; Wiley, Goldman, GsaesSanchez, Ash, & Hemmerich,
2009). Relative to their less expert peers, mopalsk online readers spend more time on more

reliable Internet texts, engage in more comprelo@asionitoring processes at these reliable sites



and make navigation decisions that are more goahigd (Goldman et al., 2012). Evidence also
suggests that better online readers are more nggtiive. They seem to purposefully and
flexibly apply a range of strategies that are uaitputhe online reading context (Afflerbach &
Cho, 2009; Coiro & Dobler, 2007; Sevensma, 2013algivoody, Siddarth & Bookheimer,
2009) and also generate more extra-textual cororextind creative syntheses from what they
read (DeSchryver, 2012).

For teachers, especially those working in US schtmimplement the CCSS
expectations for integration of knowledge and id#asse descriptive findings of more and less
expert multiple-texts reading processes, partibutam the Internet, lead to two important
questions: First, what should teachers teach testis that will move them toward more expert
integration of multiple Internet texts, and secdmalyv should teachers teach that content? At
present, the research base is too slim to informpecehensive answers.

Although a few studies have examined interventibias support online reading
comprehension processes generally (e.g., CastéB,; Zblwell, Hunt-Barron & Reinking, 2013;
Dwyer, 2010) and critical evaluation, more speaific (Braasch, Braten, Stremsg, Anmarkrud
& Ferguson, 2013; Macedo-Rouet, Braasch, Britt &1&02013; Wiley et al., 2009; Zhang &
Duke, 2011) it is not yet clear which methods, Haddogether with which strategies of
instructional focus, might enable students to aoiesthe most integrated understandings of the
texts they read online. Importantly, these questame urgently needed to inform instruction for
students who may be just learning to integrate iplalinternet texts for their school-related
inquiry projects.

Given the need for this research, | used theorydmsdriptive data to design a set of ten

multiple text integration strategies that | hypatized, if applied flexibly and recursively, would



support multiple text integration processes and teaa more integrated understanding of
science topics. Over three practice sessionsghtahe ten strategies to ninth-graders using
direct instruction, think-aloud modeling recordedhi series of screencasts, and guided
guestioning during reading and research sessionnbid study, | present evidence of the
intervention’s impact on (a) strategy applicatiamidg Internet reading and research, and (b)
indicators of integration in persuasive essayshaicipants wrote immediately after their
reading and research sessions.

Key Terms

This is a study about ninth-graders reading anchieg to integrate meaning from
multiple, multimodal Internet texts. As such, teenisintegration texts andmultimodalwarrant
precise definition. | also define the related tednsumentsource andonline inquirybecause
they are important to the research.

Integration: Also called synthesis (Leu, Kinzerjii8d& Cammack, 2004), integration is
the recursive, iterative process of cognitive dege that leads to the construction of a
Documents Model of understanding (Britt, Rouet &&sch, 2013; Perfetti, Rouet & Britt, 1999;
Rouet, 2006) from multiple texts. For the purposthis study, the texts are Internet texts.
Integration is the putting together of meaning fromltiple texts, found and read on the Internet.
[The Documents Model is described in the Theorekcamework.]

Online inquiry: Also called online reading compreken (Coiro, 2011a, 2011b ; Leu,
Kinzer, Coiro & Cammack, 2004nline inquiryrefers to the set of processes involved in the
research of a topic, using the Internet. It requadocus on the purpose(s) of inquiry, the
iterative generation of questions that lead to amswthe location of information using search

engines, the critical evaluation of informationaesces (Goldman & Scardamalia, 2013), the



extraction of relevant and trustworthy informatioom each information resource, integration of
that information (see definition of integrationoale) and the communication of understanding
for specific purpose(s) and to specific audience(s)

Text: A bounded entity of meaning, of variable stase (e.g., webpage, blog post, forum
comment) or modality (e.g., words, video, audi@piric, computational formula, color, white
space) found on the Internet, and used to infordetstanding of a topic or question. This
definition oftextfollows from Fox and Alexander’s (2009) descripsaf “transitional
extensions” (p. 233) of more traditional definitsoof texts and text comprehension activities
which have been grounded in printed pages, parhgraentences and words. On the Internet,
texts can be “fluid or static” in structure andj Single or multiple modalities of single or
multiple linked propositional networks” (Fox & Alarder, 2009, p. 223). Web-based documents
often include more than one text or type of texit{Bet al., 2013).

Document: A text or set of texts of interest oewgnce to the reader due to its features of
authorship, context, informational content andfatorical purpose (Britt, Rouet and Braasch,
2013). Documents include source information thatodathe reader to critically evaluate its
value.

SourceAttributional information such as authorship, ausiop credentials, context of
publication, date of publication, or authorshipgmse that enables readers to critically evaluate
the trustworthiness of a text and position it ig&ato others. This definition follows from
Wineburg’s (1991) definition of sourcing as the attooking to the source before reading a text
closely (p. 77). The termource selectigrone of the ten strategies modeled for particgpant
this research, was chosen (rather than documedetgisa, for instance) as a way of placing

emphasis on attributional information, and the eaabn of text and document trustworthiness.



Multimodal: The description of texts and documents that incluaare than one mode of
meaning making” (Kress, Jewitt, Ogborn & Tsatsa@d01, p. 42). Modes are assumed to
include semiotic representations of meaning thgaga visual, acoustic and spatial processes
along with those processes required to construanmg from words. Video, music, podcasts,
infographics, graphs, charts, rating scales, coise, of white space, use of text features such as
boldface or italics -- any of these modes (andenoonstitute important elements of meaning
that the online reader can use to construct uradestg of texts, documents and sources (Kress,
2010; Kress & van Leeuwen, 2001; Roswell & Burka0@). Following from Jewitt (2008) |
broadly assume that the "form of representationtegral to meaning and learning more

generally” (p. 241).



CHAPTER 1
Theoretical Framework

Before turning to a more thorough review of therbture that informed the desighthe
instructional intervention and its implementatidans important to identify the larger,
interrelated theoretical assumptions that undehiiwork.

Documents Model of Multiple Text Integration

In this study, | assume that processes of multgtéintegration are the cognitive
processes and strategies that lead to the develamhan integrated mental representation, or
documents model (Britt, et al., 2013; Perfettialet 1999; Rouet, 2006) of the topic in question. |
assume that this representation takes the forrohesas (Anderson & Pearson, 1984) that
constitute both the substrata and the result oérgtdnding. In particular, | borrow from the
Construction-Integration Model of reading compredien (Kintsch, 1998;Kintsch & van Dijk,
1978) and The Documents Model of multiple textgnédion (Britt, et al., 2013; Perfetti, et al.,
1999; Rouet, 2006;) as footings for the intervamsalesign.

The construction-integration model of reading poahension (Kintsch, 1998; Kintsch &
van Dijk, 1978) posits that readers construct aehotiunderstanding within a single text by
first building a text base and then a situation edddr the text. Broadly speaking, readers
decode to build the text base. They also use fdiorgd linguistic knowledge such as syntax
and semantics to understand the basic meaningeafunits (propositions) in the text. Of
course, no two readers will interpret texts in élyahe same way and the situation model
accounts for this. The situation model is the readenderstanding of the text base that

integrates background knowledge. The full mentadlehof understanding that readers construct,



is therefore informed by foundational reading pese&s, and reading knowledge that is linguistic
and experiential.

Building from the construction-integration modelifksch, 1998; Kintsch & van Dijk,
1978) Perfetti, et al. (1999) suggest that the alenbdels that expert readers develop when they
read and integrate understanding of multiple taxtslves “mental representations of specific
texts, situations described in texts, and relatemsng texts” (p. 99). Rouet (2006) further
contends that knowledge of source and contentladay that these two factors connect to one
another, permits single documents to be synthesitedn integrated, multiple documents
model of understanding (pp. 71-72). According tis thew, source information gives readers a
framework for comparing content; it is a tool tpatmits relative weighting when information
from many sources differs (p. 74). | therefore assthat an instructional focus on content,
source and the relationships among documents mag mavice online readers toward a more
expert level of multiple texts integration as tlmegd online.
Document Search Processes

In this study, | assume that online inquiry widlgend, in part, on the ability to
purposefully search the Internet, but to also &ind extract information that contributes to the
development of an argument, as outlined by the pasipt. Rouet’'s Task-Based Relevance
Assessment and Content Extraction (TRACE) moded§2f. 105) extends to print-based and
Internet contexts, and its core assumptions wezd tesinform the design of the intervention.
According to TRACE, the central components of f@xtcessing are (a) the construction of a
task model based on internal needs and environin@ariatraints, (b) the assessment of
document relevance, based on available informaisaurces and search tools, (c) the cyclical

extraction and integration of content informatiarorder to construct an internal response model



(Rouet, 2006, p. 105). This research assumes ipainits engage in the TRACE process to
construct an integrated mental model of understandi
Schemas of the Moment

Whereas Rouet’'s TRACE model provides a generaainior thinking about the
cognitive processes engaged for purpose-drivem@skarch or inquiry, Spiro and Deschryver
(2009) suggest that the iterative search cycleckvban occur very quickly on the Internet, may
result in the juxtaposition of multiple perspectwand many alternative points of connection in
ways that are unique for each reader. This rapidserossing of the Web landscape” means
that readers explore “many potential situation-grmesknowledge assembly paths to build
schemas of the momenotsuit the needs of unforeseeable future sitnati¢p. 116). Consistent
with this view, in the development of this intertien, | assumed that multiple text integration
online requires and is influenced by the readews &path construction”. Moreover, | assume
that rapid criss-crossing is unique to the Inteomgitext, promotes the juxtaposition of multiple
perspectives and the construction of schemas ahtiraent that, ultimately, contribute to the
reader’s integrated model of understanding (Pedetl., 1999; Rouet, 2006).
New Literacies

The theory of New Literacies (Coiro, Knobel, Lahkar & Leu, 2008; Leu, et al., 2004)
contends that when readers construct meaning fnbennlet texts, the skills and strategies that
they use with printed texts (e.g., Pressley & Afilch, 1995) are essential, but insufficient
(Coiro, 2011a). According to this viewhe particularities of the Internet, with its unggoulture,
text genres, text structures, navigational demaanathorship practices, and interactive
affordances require readers to adopt skills, sir@seand mindsets that include, but also extend

beyond those required to construct meaning fromtgui texts (Afflerbach & Cho, 2009; Coiro



& Dobler, 2007; Hartman, Morsink & Zheng, 2010) eSjfically, this theory suggests that
online reading comprehension is a process of omligeiry, driven by purpose (Coiro, 2011b;
Coiro & Hagerman, 2013) that requires the applozatf new ways of questioning, locating,
evaluating, synthesizing and, communicating infdroma(Leu, et al., 2004). The theory also
contends that these skills can, and indeed shbalthught in schools (Coiro, 2011a, 2011b;
Henry, 2006; Leu, 2000; Leu, Coiro, Castek, Hartntdenry & Reinking, 2008; Leu, D. J., et
al., 2012a, 2012b). The central tenets of thistthé@amed the design of the intervention.
Writing to Learn

Although writing is not the focus of the inter¢iem, theories of writing to learn informed
its design. This theoretical view posits that wgti particularly in the disciplines, supports the
construction of meaning (e.g., Klein & Rose, 20i1énger, 1986a, 1986b; Newell, 2006). |
especially leverage Langer’s foundational findihgttwhen students write essays, “they seem to
step back from the text after reading it — theyprneeptualize the content in ways that cut across
ideas, focusing on larger issues or topics. Ingldins, they integrate information and engage in
more complex thought” (19864, p. 406). From thgeesch, | assumed that the act of writing
itself would support multiple-text integration, atit trace evidence of integration processes
would be evident in participants’ written argumem®reover, | assume that the organization
and the content included in students’ written argota represent students’ understanding of the
topic.
Socio-cultural and Situated Perspectives on Learnm

The intervention is also grounded in the theoattview that learning and the context in
which the learning happens are inextricably coregk¢Brown, Collins & Duguid, 1989; Lave &

Wenger, 1991, Vygotsky, 1978). It is informed byg tlelated theoretical understanding that
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learning contexts are shaped by social systemshatdhildren, indeed, all novices, learn
through a model of social apprenticeship thatspoasive to the learner’'s changing needs. The
design of the study and intervention engage ssaiaports that reflect socio-cultural, and
situated views of learning. The study took placsturdents’ schools, the context where children
are expected to develop multiple text integratikitiss All students read with a partner in order
to leverage the social, discursive nature of kndggeconstruction with texts that has been
described by Bakhtin (1981) and Hartman (1995)d$ assumed that readers “borrow and link
the texts of others in constructing their own intexts” (Hartman, 1995, p. 530). The treatment
scaffolds (Duke & Pearson, 2002; Duke, PearsoacBén & Billman, 2011; Pearson &
Gallagher, 1983) students’ acquisition of multif@gt integration skills by providing direct
instruction in the learning medium (i.e., videa)t lalso teacher questioning and guidance that

was responsive to students’ learning needs (Vygot¥78).
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CHAPTER 2
Review Of Literature
In the first part of this literature review, Immarize findings that juxtapose both the
promise and the challenges of constructing an rated mental model of understanding from
multiple texts. These findings informélte whatof the intervention, the [(PSTY (iC%)]
framework. | describe [(PST¥ (iC?)] at the end of this section.

The second part of the review summarizes pedagbgractices and interventions that
informed my choices of instructional design. Thegelies informedhe howof the intervention,
which I've called LINKS [Learning to itegrate Intert Knowledge &ategically]. | describe
the choices | made for how to teach [(PST)iC?)], through LINKS at the end of this section.
What to Teach

It is generally understood that whatever the, tekiether online or offline, expert reading
is varied, strategic, flexible, informed by priardwledge and driven by awareness of purpose
(Afflerbach & Cho, 2009; Coiro & Dobler, 2007; Psésy & Afflerbach, 1995; RAND Reading
Study Group, 2002; Spiro, Coulson, Feltovitch & Argbn, 2004; Zhang & Duke, 2008).
Shanahan (2009) notes, “Competent readers do a@ usiversal approach to reading.
Depending on the level of prior knowledge, the kiidext, and the purpose for reading,
individuals alter their attention to different sttural, rhetorical, and linguistic characteristesl
think in varied ways about the elements they ent@un(p. 240). Ideally, the teaching of
reading in any context should therefore supporettggment of complex, strategic and flexible
approaches to meaning making.

Evidence from studies of expert multiple texegation elucidate processes and

strategies that can inform the question of what&zh so that students become better multiple
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text integrators. As already noted, offline andma| capable integrators navigate a course of
meaning construction that includes building a teade and a situation model (Kintsch, 1998;
Kintsch & vanDijk, 1978; McNamara & Shapiro, 2036) each text. Next, they identify and
build connections among texts (Perfetti et al.,2Z%ouet, 2006). To do this, good readers of
multiple Internet texts evaluate potential textsdontent relevance (Rouet, 2006; Wiley et al.,
2009). This is often done in the context of thede&ngine results page (SERP) where, as Coiro
and Dobler (2007) noted, proficient online readeesvery aware of their processes of forward
inferencing before clicking on a link. Afflerbachd&Cho (2009) describe initial evaluation of
content utility or relevance as one strategy feafizing and constructing potential texts to read”
(p- 82). They also note that good readers “sampdd-igelated information at the initial stage of
reading to establish a dynamic plan to achievesoaen goal” (p. 82). Teaching students how to
identify and determine relevance based on readinggse, and how to make inferences about
the relevance of texts from cues at the SERP arefibre important skills for students to learn.
Good online readers also evaluate trustworthi(@ssasch et al., 2013; Braten, Strgmsg
& Britt, 2009; Goldman, et al., 2012; Wiley et &009) by using sourcing cues such as
authorship, (Wineburg, 1991; Rouet, 2006) snipget, iand clues in the URL. They also seem to
leverage signals of trustworthiness from text strrecand aesthetic design (e.g., Lindgaard,
Dudek, Sen, Sumegi, & Noonan, 2011; Wang & Emurz®85), text genre (e.g., e-commerce
site, blog, forum, video), its’ intended audiengetpose, tone and feel (Afflerbach & Cho,
2009). Teaching students to evaluate trustwortBingg1g a range of cues also seems important.
McNamara and Shapiro (2005) note that the cocistruof a cohesive situation model
from multiple linked hypertexts is dependent ongtrecture of the hypertext environment itself,

but also on the reader’s pre-existing domain kndg#e Readers with more content knowledge
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are more able to construct meaning in open hypesiestems whereas readers with less content
knowledge benefit from hypertext environments thgilicitly cue the relationships among texts.
To support comprehension and by extension, integratf meaning across hypertexts as
students explore the open web, this research stgggtesients could benefit from knowing
something about the topic before they begin to weduhe.

Offline, good multiple text integrators also adyorate facts, looking for similarities and
differences among the texts they read (Rouet, EaBatt & Perfetti, 1997; Stahl, Hynd, Britton,
McNish & Bosquet, 1996; Wineburg, 1991). After regtexts closely, and extracting salient
content, good readers weigh the relative valu@einnformation they’'ve gathered to construct
an overarching mental model of understanding thatides multiple ideas (Cerdan & Vidal-
Abarca, 2008; Kintsch, 1998; Rouet, 2006). Thisgasts that lessons focused on multiple text
integration should teach students to compare, ashénd connect the information they have
gathered.

Studies that have compared stronger and weakeearaders can also clarify the skills
that should be taught as part of an effective urcsitbnal intervention focused on multiple text
integration. Broadly speaking, weaker readers len found to struggle with some or all of
the strategies outlined above (Bazerman, 1985;&ekdVidal-Abarca, 2008; Goldman et al.,
2012; Sevensma, 2013; Wiley et al., 2009; Winebl®§1). Self-regulatory skills that enable
readers to focus on purpose, find relevant congerdt,minimize cognitive load (Afflerbach &
Cho, 2009; Azevedo & Cromley, 2004; Balcytienne99;Braten & Stramsg, 2011; Dwyer,
2010; Eveland & Dunwoody, 2000; Goldman et al.,2®8evensma, 2013) seem especially
relevant, and have been found to differentiateesttgalwho are more and less able to construct an

understanding of what they have read online.
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For instance, Sevensma (2013) found that atriisth-grade readers were more likely
than their typically developing peers to follow é&iifiective traversals” (p. 201), navigational
paths that returned no understanding or led tousioim as they researched a science topic
online. Sevensma also found these students speatdéiading on topics that were irrelevant to
their research purpose and provided ineffectiveeny limited “declarative, procedural, and
conditional knowledge about strategies that woulgb®rt their comprehension of the texts” (p.
209). It would seem, then, that methods that redogaitive load, support active self-regulation,
enable students to become aware of the stratdgaes/ould most effectively support their
reading processes, and allow them to practiceudatiog those strategies could be helpful.

In their study of better and poorer undergradiedeners, Goldman et al. (2012) also
found discrepancies in strategy use. Poorer lesungad fewer monitoring and evaluation
strategies than better learners (p. 375). Bettgnbgs’ stated reasons for leaving websites also
reflected “greater planfulness and goal-directesth@s 370).

Emerging evidence also suggests that undergmgtadents who are more able to
evaluate the trustworthiness of texts, also leasrensontent-related concepts from their online
research. Wiley et al. (2009) found that when thellege-age students were instructed to
SEEK: (a) think about theoarce of the information, (b) consider the naturéhe ezidence in
the text, (c) analyze the fit of evidence witheplanation, and (d) compare the fit of the new
information with prior_kowledge (SEEK) (p.1087) their understanding oésific phenomena,
constructed across multiple texts that they locatethe Internet, increased (p. 1092). In a
follow-up study, Goldman et al. (2012) found quetlite differences between better and poorer
learners’ evaluations of text reliability. In padlar, college students who learned more from

their reading of multiple texts were slightly mailesly to cite author credentials (e.qg., ‘it's by a

15



professor, so it's probably accurate’ or ‘this gug crackpot’), address information quality (e.g.,
“that’s a lot of information about plants” or “go@halogy”) and use the scientific soundness of
the information (e.g., no evidence, proof hereettgrfar-fetched”) to judge texts as trustworthy
or not (p. 368).

Work by Braasch and colleagues (2013) return@dagi findings. They designed a
classroom intervention that leveraged contrastagg@nalyses and ratings of website reliability
that was found to support the development of evanakills. After generating their own ideas
about effective evaluation strategies online, trestdt students (average age, 17.94) were asked
to read transcripts of the online reading strategiestudents, ostensibly from another school, in
order to distinguish what good readers do diffdyeinbm struggling readers (p. 186). In truth,
the contrasting cases were constructed by thenadstsam to include stark differences. One
case demonstrated better strategies, the otherrddrated weaker ones. Students read the cases
independently and then discussed their evaluatigtispartners before a whole-class discussion,
during which students decided on strategies theldaase themselves when reading to learn
from multiple texts. The next day, students wekegi30 minutes to read a set of six pre-
selected texts for the purpose of answering theiigquestion: “Explain the causes of the
typical weather patterns in the Pacific Ocean &iedorocesses that make El Nifio change these
weather patterns.”(p.187). They took no notes. Tthey had 20 minutes to write an essay in
response to the inquiry prompt. After writing, stats were asked to rate the six texts on a scale
of usefulness. In their essays, treatment partitgoacluded more core scientific concepts from
more reliable texts than control participants, wéceived regular classroom instruction (p. 190).

Together, findings from studies by Braasch e(2013), Goldman et al., 2012, and Wiley

et al. (2009) indicate that critical evaluationliskcan and should be taught because they seem to
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support content learning. Moreover, the instrualanethods used by Braasch and colleagues
(2013) and Wiley and colleagues (2009) have beewepr effective. What is not clear from this
pair of studies is the extent to which the intetiars resulted in participants constructing more
integratedmental models of understanding. Participants véloeived the interventions were
able to include more content from more reliabl@infation sources in their written work, but it
is not clear whether these students' essays intlexidence of corroboration across multiple
texts, comparisons to background knowledge, judejonm of contrasting facts gathered across a
range of multimodal texts, or linguistic markergigestive of integrative cognitive processing—
markers of advanced multiple text integration thatmight expect in the written essays of more
expert multiple text integrators. If the contenthe-what—of an intervention were extended to
include more of the expert integration strategigttieed above, would students become better
multiple text integrators?

Given the fundamental importance of multiple in&g text integration skills in the digital
age (e.g. DeSchryver, 2012; Rouet, 2006) | aslsattttis essential to leverage knowledge of
expert and novice multiple text integration proess® both devise and test instructional
methods that could enable students to become mpeztanultiple text integrators.

Additionally, methods that support younger studeméscritically needed.
[(PST)? + (iC¥)]

Though surely not a complete list, current thesomgl empirical evidence, suggests that
construction of an integrated mental model of us@eding from multiple, multi-modal Internet
texts requires (at least) the ability to: (a) camst meaning from single texts (Kintsch, 1998), (b)
find, gather, evaluate, compare and connect infaamdrom multiple texts, documents and

sources (Braasch et al., 2013; Goldman et al.,; 20412 et al., 2004; Rouet, 2006; Wiley et al.,
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2009; Zhang & Duke, 2011), (c) make meaning fronitrmiodal elements (Jewitt, 2008; Kress
& vanLeeuwen, 2010), (d) flexibly and strategicalyply a range of online and offline reading
comprehension skills (Afflerbach & Cho, 2009; Cokdobler, 2007; Shanahan, 2009), (e)
leverage background knowledge to navigate acrogsrigits, and (f) use search engines, and
especially cues in the SERP to determine relevahtaxts and make forward inferences
(Afflerbach & Cho, 2009; Coiro & Dobler, 2007; Hen2006).

In Table 1, | present the framework of ten sgae informed by this literature: [(PST)
+ (iC%]. The order of presentation aligns with existmgdels of inquiry with multiple-texts
(e.g., Perfetti et al., 1999; Rouet, 2006). Pae ofithe framework [PPSSTT], also [(PgT)ists
strategies thought to occur in advance of textcsiele; part two [ICCC], also (it} strategies are
thought to occur most often after students chodsatdor close reading. Part one strategies are
(P) thinking about reading purpose, (P) forwardkimg about pre-existing knowledge, (S)
generating search terms, (S) skimming and thertsgdesources/texts, (T) using knowledge of
text type/genre to predict source/text relevanod, (@) evaluating/predicting trustworthiness.
Part two focuses on the reading and integratingfofmation from each text with what is
already understood (RL These strategies include: (i) identifying imgmt information in each
text, (C) making comparisons to background knowded@) making connections to other texts,
and finally, (C) continually updating what is unst@od. In the table, | include guiding questions
for students to consider as they engage thesegmese
How to Teach [(PST} + (iC®)] to Ninth Grade Students

Several studies have shown that, for adolescentisiphe text integration skills improve
with practice (Stremsg, Braten, & Samuelstuen, 2@08 instruction (Britt & Aglinskas, 2002;

Wiley & Voss, 1999; Wiley et al., 2009). Wiley andss (1999) found that students produced
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Table 1

Summary of the [(PST} (iC3)] Framework of Multiple, Multimodal Internet Telttegration

Strategies
P: Purpose
What do we have to learn about?
Pre-Reading | What do we have to create with this information?
P: Pre-existing knowledge
What do we already know about this topic?
S: Search
What search terms should we use?
S: Source selection
For Finding, Which of these sources looks most promising, angawh
Previewing and T: Type of Text
Evaluating What type of text is this? Does this help us uridexs more about the

information it provides before we select it?
T: Trustworthiness
How trustworthy is this source?

MOUSE CLICK/CHOICE

During
Close
Reading

I: Identify important information

What information can we use to meet our readingp@se?

C: Compare to pre-existing knowledge

How does this information compare with what we adiyeknow?

C: Connect to other texts

How does this information connect with informatitiat we have read
in other texts?

C: Continually update understanding

What do we know now? What do we still need to usiderd to
achieve our purpose?

the most integrated and causal essays in respomsernpts that asked them to (a) form an
argument and (b) when they needed to construatahgiiment from multiple sources presented

on a website. The authors suggested that the prigsefitwas a significant intervention and that

the web-based presentation of sources may havegkgupportive role in the synthesis
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processes as well. It is not clear, however, whiehgumentative topic prompts, plus a targeted
intervention will lead to a more integrated undamsling of topics than a comparison condition a
la Wiley and Voss (1999) in which students receéhgeargumentative topic prompt and Internet
access but no targeted intervention. Moreoves, ifhportant to question how such an
intervention should be designed.

The most promising instructional methods for teaglonline reading processes, more
generally, have found their footings in the mosdely supported methods for teaching reading
comprehension. In an Irish school district serdigadvantaged populations of children over a
two-year time period, Dwyer (2010) used a formatinel design experiment (Reinking &
Bradley, 2008) to test the impact of an instructicgnvironment that sought to “scaffold the
development of effective online reading and infotioraseeking strategies [...], within an
integrated classroom curriculum, through a serfdmbked interventions.” (p. 74). Importantly,
students in her study worked collaboratively wideps and in groups. Her instructional methods
drew heavily from (a) Guthrie’s Concept OrientechBiag Instruction (CORI) (Guthrie et al.,
1996; Guthrie & Wigfield, 2000) model which combsngtrategy instruction with conceptual
knowledge instruction in science, and methodsgbpport readers’ motivation and engagement
with texts (Guthrie, McRae & Klauda, 2007; Guthiigfield & Klauda, 2012). She also
borrowed methods from Palincsar & Brown’s (1984tiRecal Teaching framework that
emphasizes four essential comprehension stratggidicting, questioning, clarifying and
summarizing, along with more general strategic c@mn@nsion monitoring. In this model,
teachers use gradual release of responsibility éBukearson, 2002; Duke et al., 2011; Pearson
& Gallagher, 1983) moving from direct instructiandtudent-led discussions of their own

reading strategies that are socially supportedpasdioned within learners’ zones of proximal
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development (Vygotsky, 1978). Within the gradudtase of responsibility model, Dwyer found
three instructional strategies to be particuladgortive of online strategy development: (a)
brief, but explicit strategy instruction using tkialoud techniques (Kucan & Beck, 1997;

Newell & Simon, 1972) (b) adaptive scaffolding thas just-in-time and responsive to students’
immediate learning needs, and (c) peer-to-peealoothtion (p. 361).

In her study of 4th and 5th grade students legrtorread online, Castek (2008) also found
that students taught one another online readingooeimension strategies (p. 198). Although the
students relied on the teachers’ instructional modend guidance early on, teachers’ roles in
this study changed quickly once students’ compétsrgrew. Regarding appropriate levels of
scaffolding, Castek recommended that teachers idenshifting quickly from teacher
scaffolding to opportunities for students to sclaffone another” (p. 198). In a pre-post study of
students’ learning gains, Castek also found thatesits who received appropriately scaffolded
new literacies instruction performed better thanam@d controls on measures of online reading
comprehension (p. 176). Importantly, the treatnggatip made statistically significant gains on
measures of content learning but did not improvéhemmeasures of synthesis used in her study.
Castek used a concept map to measure synthestoaoeptual growth, but as operationalized,
the map may not have tapped into deeper levels@ivledge construction (p. 178) that might
have enabled students to build a more integratddrstanding across multiple texts. It might
also have been the case that the task promptsaseedasure online reading were not
sufficiently “argumentative” so that students’ registrategies were not ever particularly geared
toward synthesis of multiple texts, ideas, or pecsipes. Although one task asked students to
develop an opinion, younger students, like thetfoand fifth-grade participants in Castek's

research might have needed more practice or ingtruthat was very specifically directed
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toward synthesis skills development for gains teehlae seen on this variable.

The Teaching Internet Comprehension to Adolesadi@A) project (Leu & Reinking,
2005a), the goals for which have been to incrdas@s$e of Internet reading comprehension
strategies to concomitantly improve (a) readingranand offline, (b) academic engagement and
(c) achievement among middle-schoolers at riskropping out (Leu & Reinking, 2005b) has
also adopted a version of Palincsar & Brown’s ()984&iprocal teaching model (Leu, et al.,
2008) with promising results. As measured by spe€hline Reading Comprehension
Assessments (ORCA), scores on a paired-samplssfetereatment students who received the
Internet Reciprocal Teaching (IRT) intervention @vergnificantly higher in the second year of
the TICA study (Leu et al., 2008, p. 333). Congsistteith Castek and Dwyer’s instructional
methods, IRT also prescribes teacher-led instranctiollaborative modeling of specific online
reading comprehension strategies, and gradualsesld@aesponsibility until students engage in
their own online inquiries (Leu et al., 2008, pA83330).

The evidence presented here strongly supportstagrated, gradual release of
responsibility model for online reading instructithrat includes teacher modeling, responsive
scaffolding, peer collaboration and opportunitiesdtudent inquiry. Although intervention
studies have shown general gains in online reacbngprehension skills (Castek, 2008; Dwyer,
2010; Leu et al., 2008) the particular constellatd strategies (i.e, the what) and instructional
methods (i.e, the how) that might best suppordéwelopment of multiple, multi-modal Internet
text integration skills has yet to be determinenve@ the complexities of every classroom
ecology, and the complexities of multiple text brtion processes, a one-size-fits-all solution is
not the goal of this work. However, there is valuarticulating and testing a set of methods

known to support gains in offline and online regdoomprehension skills for their value as
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supports for the acquisition of multiple, multimbdi#ernet text integration skills.
LINKS
Based on an examination of promising methods fitine and online reading
comprehension instruction, the LINKS interventionluded seven integrated instructional
elements, implemented in the following order: (scdssion of reading prompt, reading purpose
and background knowledge between students in dyapguick, direct introduction and review
of [[PSTY + (iC’)] strategies and questions by teacher; (c) teatioeleling of strategy use for
the purpose of constructing an integrated undedstgrof topics from multiple texts via a series
of three screencasts that gradually released redplity to students over three intervention
sessions; (d) 30 minutes of dyadic online inquiey;guided teacher questioning that prompted
application of [(PST)+ (iC%)] strategies; (f) note taking that required stitdgo change ink
color to delineate information gathered from diéfietr information sources (not necessarily texts,
since some information sources included multipleltimodal texts — e.g., words, graphs,
images); (g) writing a persuasive argument indepatig for 20 minutes.
I've called this interventiohearning tdntegrate Intéddet KnowledgeStrategically

(LINKS). The acronym articulates the interventiopigpose. Knowledge, in this case, stands for
the schemas students build from the processesloémyag, evaluating and integrating
information from multiple texts. The word LINKS synonymous with integration, or synthesis
and connotes the Internet’'s fundamental properhe-hyperlink, ofterink for short.
Research Questions

With evidence from theory and empirical reseangtdigg both the content (i.e., the
what) and the method (i.e., the how) of this inéetion, this study asked the following two

guestions:
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1.What impact, if any, does the LINKS interventiorvéan students’ application of
multiple, multi-modal Internet text integration B&iduring online inquiry?
2.What impact, if any, does the LINKS interventiorvéan trace evidence of integration

processes in students’ written persuasive argurdents
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CHAPTER 3
Method
Design

To explore LINKS’ impact on (a) application of d&gic processes during reading, and
(b) evidence of integration in students’ persuasinguiments, | used a repeated measures design
with one control group and one treatment group.d3yaere randomly assigned to treatment
condition.

All participants completed five online inquiry sesss. Pretest (session 1) and posttest
(session 5) followed the same format for both geodor the treatment group, LINKS was
administered during the three intermediary sesqieessions 2, 3 and 4). | refer to these three
intermediary sessions generically as “practiceisasssince, for the Control group, these three
sessions were opportunities to repeatedly prattiee approach to online inquiry. The treatment
participants also practiced online inquiry durihgge sessions, but received added supports.

Table 2 outlines the design of the study for treattand control participants. Protocols
for treatment and control sessions are describetthjs chapter, below.

Importantly, the study used a standard dyadic ded{gnny, Kashy & Cook, 2006),
meaning that each participant was part of one digathe duration of the study. Non-
independence was assumed during online inquirynambers of dyads were considered
indistinguishable. Dyads completed all reading ankhe inquiry processes together, but wrote
persuasive essays independently.

| also conducted a case study (Yin, 1989) of thattnent dyad whose pretest writing
scores were lowest. This analysis allowed me tas@pecifically on the ways the intervention

influenced the participants who showed the leagpgration for the inquiry and writing activities
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at pretest.

Table 2

Summary of Study Design and Activities for Treatraed Control Conditions

Session Treatment Control
1: Assent Assent
Introduction  WRMT-III WRMT-III

2: Pretest

3: Practice 1

4: Practice 2

Partner Survey

Topic: Soaps/Radiation

Inquiry (30 minutes)
Writing (20 minutes)

Topic: Wind/Nuclear/Math
Introduction & direct instruction of [(PST+ iC?)]
Discuss Pre-Existing Knowledge of Topic

Partner Survey

Topic: Soaps/Radiation
Inquiry (30 minutes)
Writing (20 minutes)
Topic:
Wind/Nuclear/Math
Silent reading

Pre-Existing knowledge on transparency layer 1 screencast

Think aloud screencast

Inquiry (30 minutes)with guided questioning]
Note taking with color & transparency layer 2

Writing (20 minutes)

Review [(PST+iC?)]

Topic: Wind/Nuclear/Math

Discuss Pre-Existing Knowledge of Topic

Optional note taking on
transparency layer 1
Inquiry (30 minutes)
Note taking with color
on transparency layer 2
Writing (20 minutes)
Topic:
Wind/Nuclear/Math

Silent reading

Pre-Existing knowledge on transparency layer 1 screencast

Think aloud screencast

Inquiry (30 minutey[with guided questioning]

Note taking with color & layer transparency 2

Writing (20 minutes)

Optional notetaking on
transparency layer 1
Inquiry (30 minutes)
Note taking with color
on transparency layer 2
Writing (20 minutes)



Table 2 (cont'd)

5: Practice 3 Review [(PST+iC?)] Topic: Wind/Nuclear/Math
Topic: Wind/Nuclear/Math Silent reading screencast
Discuss Pre-Existing Knowledge of Topic Silent reading screencast
Pre-Existing knowledge on transparency layerQptional notetaking on
Think aloud screencast with students actively transparency layer 1
identifying strategy application Inquiry (30 minutes)
Discuss strategies application Note taking with color on
Inquiry (30 minutes)jwith guided questioning] transparency layer 2
Notetaking with color & layer transparency 2 Writing (20 minutes)
Writing (20 minutes)

6: Posttest  Topic: Soaps/Radiation Topic: Soaps/Radiation
Inquiry (30 minutes) Inquiry (30 minutes)
Writing (20 minutes) Writing (20 minutes)

Note WRMT-IIl = Woodcock Reading Mastery Test{&d.) Reading Passages Subtest
(Woodcock, 2011); PST2 + iC3 = Strategic Framewtbdt includes 10 strategies: Purpose, Pre-
existing knowledge, Search, Source Selection, Typestworthy, Identify Important
Information, Compare, Connect and Continually Updaalics used to indicate differences in
group activities. Inquiry for both groups was damethe Internet and in consistent dyads.
Participants

Results for sixteen purposefully selected ninthdgrparticipants matched in eight
consistent, indistinguishable dyads (Kenny, Kash@dbk, 2009) are reported in this study.
Participants were recruited from two schools—aungip and one independent— in a
Midwestern state. In 2012-2013, the independertadiad an enroliment of 540 students from
grades 6 through 12, 80 of whom were in the ningdg. The total enrollment of the public high
school was 706, 188 of whom were in the ninth grade

| chose a sampling frame of ninth-grade studentthi@e important reasons. First,

cognitive, developmental and neurological evidenwgggests that adolescents experience
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tremendous growth in their capacity for complexigeen solving (e.g., Blakemore, & Choudry,
2006; Geidd, 2004; Gogtay et al., 2004; Kuhn, 2@&0®) that this special time in development
might even be a sensitive period for the develograEanduring higher order thinking skills
(e.g., Steinberg, 2005). Given this, it is impottam teachers to understand how to set students
on productive learning trajectories for the devetept of these skills at this time in their growth.
Secondly, the CCSS set ambitious standards foestadn terms of integration by the end of
high school. Given the changing educational contexthich ninth graders find themselves at
present, | saw particular value in working withdsats whose educational experiences will most
likely be shaped by new curricular expectationgrieggration of texts across academic
disciplines. Thirdly, as outlined in the reviewlidérature, more research on the instructional
methods and content that might support multiplé itgeegration for younger students is needed.

All ninth-grade students in both schools were iedito participate through an IRB
approved information packet sent home to familiesotal, 30 students returned permission
forms. Twenty-two students completed all partshef $tudy in consistent dyads; three completed
the study as individuals after their partners oputed

Eight dyads were purposefully selected for theentranalyses so that control and
treatment groups were balanced on important fagoesest online reading scores, school, and
self-reported racial/cultural identity. The gendestribution of the purposefully selected dyads,
11 girls, 5 boys, reflects the general gender digpia the larger sample (14 girls and 8 boys
completed the study). The control group includeee girl-girl dyads and one boy-boy dyad.
The treatment group included one boy-girl dyad, gwbgirl dyads, and one boy-boy dyad.
Table 3 summarizes participation by school.

The average age of participants in the eight dgadse start of the study was 14 years,
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eight months (or 14.67). On a self-report survdystudents self-identified as white/Caucasian,
three as Black/African American, one as South-Asiath one as Persian/Middle Eastern. All
minority students attended the independent scHAatlle 4 provides a summary of descriptive
participant data.

Self-report data for the eight dyads suggestsqpatnts were generally familiar with the
Internet. All participants reported Internet accassome, and at school. At school, 14 (87.5%)
participants reported using Google searches toififtdmation about topics, and visiting
websites in school for specific purposes as ditebtea teacher. Eleven (68.75%) reported using
library resources such as online databases tarffodmation for projects. When asked to report
what they did most frequently at school on therimég& results were mixed. Five participants
reported creating multimedia presentations mosjukeatly (31.25%), four reported searching for
information (25%), three reported visiting teacresrommended websites (18.75%), and one
reported online discussion (6.25%) was the mosguiat online activity in which she engaged at

school. Three participants did not answer thisisedtL8.75%) of the survey.

Table 3

Summary of Participation by School

Boys Girls Treatment Dyads Control Dyads

School 1 (n=4) 2 2 1 1
School 2 (n=12) 3 9 3 3
Total 5 11 4 4

Note: School 1 = public high school; School 2 = indeparidschool
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Table 4
Summary of Descriptive Data for Control and Treatbi@yads

Dyad WRMT DYAD Gender School

MEAN
WRMT
Control 1 89 98 F 2
1 107 F 2
2 107 118 F 2
2 129 F 2
3 125 129.5 M 2
3 134 M 2
4 117 121 F 1
4 125 F 1
Treatment 5 110 117.5 F 2
5 125 M 2
6 101 109 F 2
6 117 F 2
7 117 123 F 2
7 129 F 2
8 104 119 M 1
8 134 M 1

Note: School 1 = public high school; School 2 = indeparidschool, WRMT = Woodcock
Reading Mastery Test Passages Comprehension Subtest

The picture was slightly different for home Intermge. Six of 16 participants (37.5 %)
reported engaging in social networking such as lb@aeor Twitter most often at home. Three
(18.75%) reported doing homework most often, tw§%) participants reported gaming as
their most frequent activity, two (12.5%) reportedtching videos online and one (6.25%)

reported doing email most often. Interestingly, gxticipants (37.5%) reported that doing
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research for school projects was either their seoorthird most frequent online activity at
home. Among second and third choices, social nédwgmwas cited by five participants
(31.25%) and watching videos was cited by six pgodints (37.5%).

Research Context

The independent school curriculum emphasizes mlbegparation but is not required to
deliver state curriculum or administer state statidad tests. Admission is selective but based
on several factors including the student’s academdtextra-curricular interests, teacher
recommendations and test scores. The student bquyposefully selected to reflect the racial,
economic, religious and social diversity of thereunding community, which, according to
United States Census Bureau statistics (2012)anelic3% of the population is white, 7.7%
African American, 14.4% Asian and 4.1% Hispanid.atino/a. Tuition payments at the
independent school are prorated to family incomerder to ensure access for all accepted
applicants. The median family income from 2008-201this city was $53, 814 (United States
Census Bureau, 2012) which is above the statewatian of $48, 471. In this city, 21.9% of
persons live below the poverty level versus 16.8#ewide. Free-reduced lunch data was not
available for this school.

The public school, on the other hand, is expetaddllow the State curriculum and
administer all required State standardized tesssudents. Ninety-four percent of the students
who attend this school are white/Caucasian, whiawonsistent with the city’s racial
composition (United States Census Bureau, 20195% white, 1.1% African American, 3.1%
Hispanic/Lationo/a and .7% Asian. The median hookkeimcome in this city is $49,167, slightly
above the statewide median. Overall, 22% of stuwanthis school qualified for free/reduced

lunch (Center for Educational Performance and m#fdron, 2013).
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Given the sensitive nature of socio-economic dadal not ask families or students to
report their income levels and decided, insteadstostate and national data sets to
contextualize the socio-economic composition ofdheple. From these data, we can infer that
the sample is taken in contexts where the medieome is higher than the statewide median.

Both schools were equipped with high-speed Interizewifi in all classrooms. Both
schools provided laptops on carts for teacherséoim classrooms. Desktop computers were
available for student use in media information eesnand computer labs in both schools.

In both schools, students were excused from cldesgarticipate in the research study.
Efforts were made to ensure students did not hissame class more than once for the duration
of the study. This also controlled for time of deg/a factor in the study. When scheduling
permitted it, two dyads of participants attendethatsame time but were positioned in the room
so that their conversations did not interfere waitle another. This choice was taken to reduce
anxiety among participants and to provide a reseenatext that more closely approximated a
classroom, but allowed me to monitor activitiessely. | hypothesized that it would also be
logistically helpful since | could collect data Wwimore students during the same blocks of time.
Student absences, illnesses, tests, and othemsbpities did, however, impact the data-
collection schedule, forcing some dyads to parit@mt times when no other dyads were
available.

The study was conducted in the media center camiereoom at the public high school.
The independent school provided an empty scierzegdace for the first few weeks of the study
and an open conference room for the last two sessibthe study. Participants used one shared
computer for all screencast and online readinyiéies. They used separate computers for

writing.
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Assignment to Dyad

Dyads were assigned on the basis of two factajssifnilarity of scores on the
Woodcock Reading Mastery Passages Comprehensidass(ersion Ill) (Woodcock, 2011)
(WRMT), and (b) students’ given preferences of partl matched partners by WRMT score
first and then adjusted based on surveyed prefesesw that in each dyad, at least one of the
members listed the other as one of four prefereethprs. This scheme worked for all but one
group. Dyad 3 were the highest scoring male redddrse sample. Their preferred partners were
better matched on WRMT scores with other studemigp$aced these boys together, even
though they had not requested to work together.

The rationale for this approach was based on aceléhat several factors could influence
the success of students’ collaborative readingiéiets, including (but not limited to) (a)
background knowledge of the topics (Coiro, 201liat$ch, 1998); (b) interest in and
motivation to read about the topics (Guthrie & Wiagld, 2000; Guthrie, Wigfield & Klauda,
2012); (c) offline reading comprehension skillsr@sasured by standardized tests (Coiro,
2011a); (d) online reading proficiency (Coiro, 2@};land (d) the degree to which students trust
or like their partner (Dirks, 1999; Kiili, LauringMarttunen, & Leu, 2012). Of these factors, |
prioritized offline reading scores because of ewadethat suggests it is a statistically significant
predictor of online reading (Coiro, 2011a). Impattg, dyadic strategic reading has been found
to support comprehension, generally (Vaughn, ep@afl1).
Sequence and Pacing of Research Sessions

As outlined in Table 2, all participants met witle six times. During the first session,
participants were introduced to the study, wereimded of their rights as participants and asked

for their voluntary assent. They also completedwHeMT (Woodcock, 2011) and indicated
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their preferences of reading partners. Sessions2lheapretest, sessions 3, 4 and 5 were
practice/intervention sessions. Session 6 wasdlggst session.

Sessions generally occurred at one-week interi#aaiever, the independent school
exam schedule, student illnesses and schedulinfatenhrough the late fall in both schools
forced a three-week delay between the second amdptitactice sessions for most of the
participants. Only Dyad 4 completed the study weseweeks. Six others completed the six
sessions over 10 weeks. Dyad 5 needed an extralveeekise of scheduling conflicts. The
intervention and duration of the time between jared posttesting were therefore influenced by
the very real context of the school year, with @igions and breaks due to individual and
institutional factors.

Instruments

Reading passages subtest of the Woodcock Reading $itery Test.Given that offline
reading comprehension skills predict online readiogpprehension skills (Coiro, 2011a),
students completed Form A of the Passages CommiemeButbest of the WRMT-III
(Woodcock, 2011). This instrument, developed witiaionally representative sample of 5,000
participants aged 4 to 79 between 2009 and 2018sunes reading comprehension. It presents a
series of cloze-type passages that test “an exarsiability to study a sentence or short passage
and exercise a variety of comprehension and voeapskills in identifying a missing word”
(p.4). Passages are designed so that readers ndesstand the whole passage in order to
provide the correct response. In terms of the umsént's construct validity, Kintsch's
Construction-Integration model (1998) would predizt the cueing of word meaning and
contextual meaning in this type of cloze task eegagssential reading comprehension processes.

Minimum raw score on the test is 0. Maximum rawreamn the test is 38. The mean raw score
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for students in the first semester of 9th grad&ziswhich corresponds to a standardized mean of
100.4 (SD=16.7) (Woodcock, 2011, p. 97). Reliapiigr Form A of the Passages subtest,
calculated using the split-half method, is higk.@0) for 9th graders (Woodcock, 2011, p. 107).
Recorded audio, video, and navigational clickstrea data. To investigate the
intervention’s impact on students’ use of [(PS¥)iC®)] strategies (RQ1), | recorded their
online inquiry activities using Morae Recorder streapture software (Techsmith, 2012) on
laptop computers. Audio, video, and navigationelkstream data were recorded. Inquiry
recordings, each approximately 30 minutes in lengtre then imported to Morae Manager
(Techsmith, 2012) where they were transcribed aad for evidence of strategy use.
Recorded notes and background knowledg&tudents were given transparency film on
which to take notes, using different colored pelusing their reading sessions. Treatment
participants were told to write their backgrounawtedge on one transparency film and to layer
their second transparency over top so that theldame their background knowledge as they
took notes. This also allowed me to know what sttglknew in advance as | evaluated their
essays. Control participants used the first tramspy sheet to record ideas during silent reading
of “starter texts” through their screencast viewtimge, but were not explicitly instructed to
record their background knowledge. Since it wasokiygsized that awareness of background
knowledge would promote integration of multipletein the treatment condition (e.qg.,
Anderson & Pearson, 1984; Kintsch, 1998; McNamai@h&piro, 2005) | did not ask control
participants to rate their background knowledgeeaord it in any way. Control participants also
wrote on transparency film but were not explicalked to write background knowledge on their

first sheet.
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Written persuasive arguments.To explore the impact of LINKS on students' congian
of an integrated mental model of understandinggtradicators of integrative processing (TII) in
students’ written persuasive arguments were exaimieer reading with a partner for 30
minutes, each participant wrote independently tbnnutes. Participants wrote in Google
documents on individual laptop computers. Persgagiguments were saved in a folder and
labeled with ID codes. Essays were evaluated é&metindicators of integration (TIl) and overall
quality, as described below. The choice to evalaasays for Tll and overall quality was taken
because of questions that emerged through thercbsgiacess about whether, or to what extent
overall quality of persuasive argument and integramight be confounded.

ACT persuasive argument scoring guidelindzersuasive arguments, scored blindly to
session and condition, were evaluated for evidehgenre-specific quality using a persuasive
essay rubric authored by ACT (2006) and made aail@ teachers on the State Department of
Education website (see Appendix A). Analyses of AGBric scores, although not specifically
aligned with the research question on integratigre used to explore any movement in general
genre-specific quality in the groups. It was neaclto me what the impact, if any, of the LINKS
intervention might be, so | included an analysishef students’ essays as a secondary data
source and point of comparison for the TII Indeghbse the ACT rubric because the ACT is
included as part of the state’s standardized gstingram for 11 and 13' grade students and
could therefore influence instruction, particulanypublic schools. Although | could not confirm
this, | hypothesized that if participants had besrght how to write persuasive essays in school,
that the criteria outlined in this particular rubmay have influenced instruction. Criteria of
evaluation on this rubric include position and wstending of task, complexity, focus and

development of ideas, organization and language.nfinimum score on this rubric is 0, the
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maximum score is 6. | tested the reliability of #u®res through Cohen’s kappa analyses of
interrater agreement. These are reported in thalRehapter.

Trace indicators ofintegration rubric. | developed a rubric to score students’ persuasive
essays for trace indicators of integration (TlheTrubric included ten criteria, all scored on a
three point scale (0, 1, 2). The minimum scorehanrtibric was 0, the maximum 20. The rubric
is provided in Appendix B.

The TIl index is an extension of the Online Readlwnprehension Assessment
(ORCA-Open) developed by Leu, Coiro, Kulikowich d&gmsk, Everett-Cacopardo, McVerry et
al. (2012). In addition to measurifgading to LocatdevaluateandCommunicaténformation
online, the ORCA-Open measures evidence of interédity, and integration of details from two
websites. It gives credit for the inclusion of aigi, with evidence, using two relevant details in
a written product (p. 14). The Tll index that | @&yped aligns with the LINKS intervention in
that it gives credit for use of background knowlkedgd multimodal texts, but also extends the
conceptualization of what integraton might invofee ninth-grade students. The TIl index
includes use of multimodal texts as a criteriog.(ezideo, images, graphics, text) because this
would indicate integration of ideas from multiplensiotic systems (Jewitt, 2008; Kress & van
Leeuwen, 2001). The rubric gives points for evigeotconnections to pre-existing content
knowledge because domain knowledge is a criticadiptor of comprehension (Anderson &
Pearson, 1984; Kintsch, 1998; McNamara & Shapi052. Another criterion is the use of
contradictory facts from one or more informatiosalirces. This is included as a proxy for the
processes of gathering relevant information thab&es the construction of an argument, which
is the stated purpose for each of the inquiry taSke rubric also includes points for use of

linguistic markers that demonstrate integratiordefis from multiple texts (e.g., seriation,
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transitional phrases that connect or juxtaposesidaes a way of including the role that writing
may play in integration (e.g., Langer, 1986a). Gotd Goldman (1999, 2004), Coté, Goldman
and Saul (1998), and Goldman and Wiley (2004) magdeled this method of discourse analysis
as a way to make inferences about integrative geaeg. Importantly, these Tl criteria were
bundled as a way to access several processesdligdierconstituents of multiple Internet text
integration as a whole, and that may occur dumgiry. | hypothesized that integration of
ideas might happen as students engaged in this @&ragtivities during online inquiry and as
they constructed their written arguments. The witherefore reflects his hypothesis.

Reliability of TIlI scores was established througbracess of interrater agreement,
represented by Cohen’s kappa, and described bé&tguartantly, the process of evaluating
integration accurately on the Tll index dependedanai—the primary evaluator —having
carefully watched and transcribed students’ onlnogliry processes, making note of each
website they visited and identifying the informatigource for each written note the students
made on their transparency films. In this way, swaale to identify the provenance of
information that appeared in each persuasive argyyroemposed immediately after the inquiry
session. Clues about background knowledge, foamast were captured on treatment
participants’ transparencies, but also from stuslemnversations during inquiry. Though
arduous, the process of evaluating trace evidehicgegration followed from each of the texts
each student saw, read, and annotated in theis,nente from the conversations they had with
their partner.
Conditions of Treatment

Treatment condition. As noted above, treatment condition dyads redeifre LINKS

intervention which included: (a) dyadic discusstdmeading prompt, reading purpose and the
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recording of background knowledge on the topic ety other activity; (b) quick, direct
introduction to or review of [(PST) (iC°)] strategies; (c) teacher modeling of strategy fas

the purpose of constructing an integrated undedstgrof topics from multiple texts via
screencasts that gradually release responsitmlisyudents over three intervention sessions; (d)
30 minutes of dyadic online inquiry; (e) guideddieer questioning that prompted application of
[(PSTY + (iC%)] strategies; (f) note taking that required studea change ink color to delineate
information gathered from different information soes; (g) writing a persuasive argument for
20 minutes. Teacher questions during online ings@gsions were tailored to students’ reading
activities but always focused on the use and devesmt of [([PST) + (iC%)] strategies.

Control condition. In contrast, the control condition included natgies instruction,
modeled think aloud during screencasts or guidestipning based on the framework of
[(PSTY + (iC%)] strategies. Instead, they (a) received the tppienpt without instruction to
discuss it, (b) watched a screencast that presésgesibut included no think-aloud modelling of
strategic processes, (c) read together on thenkitéor 30 minutes, receiving only simple
teacher check-ins to see how things were gointp address technical issues (d) took notes on
transparency film, changing color by informatiomuste, and (e) wrote independently for 20
minutes.

Screencasts

Both control and treatment conditions watched swasts. The decision to provide think
aloud modeling (Kucan & Beck, 1997; Kymes, 20058k & Simon, 1972) via screencast was
taken to ensure consistent delivery for all pgoaaits but also methodological transparency. All
screencasts introduced content connected to tiengeprompt. All screencasts included one

website and one video. Scripts for all treatmert @ntrol screencasts used the same general
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format (see Appendix C for a script example) wistniations related to topic. Variation in total
screencast length did occur at each session fi@relrt topics because the videos, included as
examples of multimodal texts, were of differentdémfor each topic. Pacing, too, was variable.

Control participants were told to read along slieas | browsed through “starter” texts
for them. Treatment participants listened to thaéad modeling of [(PST)+ (iC%)] strategies
as | navigated the same texts as in the contrekscasts, in the same sequence.

Both groups had access to the same content faatine amount of time. Treatment
screencasts included think aloud notetaking, whubthed extra time to their screencasts.

Times also varied by session since the focus ofrdsment screencast differed
according to the gradual release model. Contemtgtaer, did not. Regardless of session, the
same texts, presented in the same order, werefaisalll participants.

The total amount of time spent interacting withegercasts, by dyad, is summarized in
Table 5. Regression analysis showed that screeexpssure time (in seconds) was not a
statistically significant predictor of total strgte processing episodes at posttg4t,7) =0.024p
= .882,R?=.004, nor of the sum of integration indicatorseed in essays 2, 3 andrélL, 15) =
0.551,p = .470,R? = .038. Total screencast time was not a statlstismnificant predictor of
posttest integration scores eittigfl, 15) = .141p = .713,R* = .010.

For all groups in the study, topics of inquiry ee&ounterbalanced to control for reading
order as an influence on the outcome. Screencastach topic were therefore revised to reflect
the point in the study at which students engagéd @ach topic. Although the content for
screencasts on each topic was identical, the #ilmkd modeling (treatment) or amount of silent
reading time (control group) for each screencd#rdid according to the stage of the

intervention plan.
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For the treatment condition, screencast 1 intredwl 10 reading strategies. Screencast
2 focused on the second part of the [(PST(iC)*| framework—identifying important
information, comparing, connecting and continualbgating. Screencast 3 modeled the reading
process, but with less explicit naming of the [(FFST (iC)*] strategies. During the third training
session, treatment group participants were asketetdify the strategies that they observed in
the screencast as a “review”. They were askedctllrne strategies observed in the screencast
with their partners before starting their own oalinquiry process. In this way, responsibility for
thinking about strategies was released to the stad&he list of screencast URLs can be found

in Appendix D

Table 5

Summary of Screencast Times

Dyad Total Screencast Time Total Screencast Time
(in minutes) (in seconds)
1 20:08 1208.00
2 20:08 1208.00
3 18:06 1208.00
4 18:21 1208.00
5 31:59 1086.00
6 34:19 1086.00
7 31:59 1338.00
8 34:06 1338.00

Guided Questioning
Treatment condition. As participants engaged in their online inquirgqasses, | prompted
treatment dyads to focus their attentions on tretegjies outlined in the [(PST} (iC%)]

framework. Questions, though implemented at vagiséibhes because they had to be responsive
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to participants’ processes and needs were gendallguestions outlined in Table 1. | tried to
provide the most questions during practice sessiansd 2 with a little less during session 3,
although given the variability based on studenégds this was not held constant. For the
treatment condition, questions sometimes leadlloweup questions. Sometimes students asked
follow up questions or asked for help at which poiiscaffolded their integrative thinking as
appropriate. | provide examples of two exchangéswe
Example 1: Dyad 5, Amita and Jacob [Treatment @fou

Note: | am M for all conversations.

M: How’s it going guys?

Jacob: Okay. So, we’re looking at this one. Wedeking at it from a critic’s point and

apparently industrial wind turbine farms, this gsiyike reasoning that they actually are

adding to the problem.

M: Okay.

Jacob: So, I. We kind of wanted to see what thde@iwas about.

M: Ya.

Jacob: To more of an idea from the critic’s sidé.of

M: Hmmm. Do you think that it's reliable informati@

Jacob: That's what we’re trying to figure out.

Example 2: Dyad 7, Jane and Sharon [Treatment @amd

[Having just watched a video about Chernobyl, tinks gummarize their understanding]

Jane: Okay, so it released radioactive

Sharon: High radioactive levels, like radiationd&sy

Jane: Ya.
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M: Do you see connections between what you'veljstned to there and what you've
read or seen anywhere else?

Jane: We haven't really seen much about the disaste.

Sharon: Ya.

M: Good. Well, what you've read is an importanttpErdeveloping your argument. So,
it's good that you have that new perspective origbee.

Sharon: | didn’t know that Chernobyl was real.dufght it was just a movie thing.

M: You thought it was just what, Sharon?

Sharon: just that movies that they had come out

M: Oh, ya. No. It happened when | was a kid. And poought up though, in Japan, after
the tsunami, you brought that point up yoursetivérhead you say it. They're similar.
Well, different cause, but similar circumstancesthe poor people who were affected by
it.

[while Michelle scaffolds connections across tedtse uses back button to return to
Google search]

Control condition. To control for instructor presence, | did interauth the control
participants periodically so that they knew | washe room by providing friendly check-ins to
just “see how things were going”, inform them o tgimount of time left to read and to just ask
what they were reading if they hadn’t said muchaavhile. | did not, however, scaffold
connections, or provide guiding questions that $eclion strategies use. | share two
representative examples of exchanges from conyaalsito demonstrate the nature of these
conversations.

Example 1: Dyad 2, Alyssa and Meredith [Control Gup
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M: How's it going?

Alyssa & Meredith (together): Good.

M: Well, you've got a lot of information.

Alyssa: Oh my god.

[they navigate back to Google, Alyssa types newcseierm: Three Mile Island]

Example 2: Dyad 4, Jennifer and Lori [Control Grqup

M: [seeing the computer screen] That's really smaiitpr think that you can zoom in. |

think that you can go like this [leaning in to shttvem how to zoom on the track pad] to

zoom it.

Jennifer: [tries it] Oh, | see.

Lori: Thank you.

M: | think we’ve figured out the small print prolphe

Jennifer: Ya [nodding in a way that suggests she bathered by the small print on the

screen|]
Topic Prompts

Topic Prompts are provided in Appendix E. The negqdopics (See Appendix C for the
list) were taken directly from the state scienceiculum for high school (Michigan Department
of Education, 2006). The prompts were written toaemage an argumentative stance because
this type of prompt has been found to support plgltiext integration (Perfetti et al., 1999;
Wiley & Voss, 1999). Further, argumentative writimgscience and technical subjects is an
expectation laid out by the Common Core for grades and ten. To balance interest and
background knowledge for different domains of sce&erl chose one topic prompt each from the

curricula for biology, earth sciences, chemistrg ahysics.
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Data Analyses

Four data sources were used to inform the reseprestions: (a) integrated clickstream
and picture-in-picture video recordings of studeetaling in dyads, and thinking aloud while on
the Internet; (b) persuasive essays written immelyiafter reading; (c) time stamp sequences,
collected in Morae (Techsmith, 2012) at the on$etach code marker; and (d) WRMT-III
scores on the passages completion sub-test.

Video and essay data were transformed throughtgtinad methods of coding so that
they could be analyzed quantitatively. Creswell0@0describes this approach as “integrated
mixed methods”(p. 208) because qualitative tectescre leveraged to conduct quantitative
analyses. Coding schemes, their development andgmise for application are reviewed below.

Data analyses for research question Given the focus of the first research question,
which was to understand the impact, if any, ofithervention on students’ ability to apply
multiple, multi-modal Internet text integration B&iduring online inquiry, inquiry process data
were analyzed for evidence of strategy use, anticptarly for those strategies that were
explicitly taught to students in the treatment gro8trategic episodes (defined below) were
analyzed for frequency, relative frequency, retiration and mean gap. Each procedure is
described in this section.

Coding manual.The final list of codes used to categorize strategisodes is provided in
Appendix F. Appendix G includes sample excerpts deanonstrate how codes were applied.
The list of codes was developed in phases. Thialisit ofa priori top-level categories aligned
with the [(PSTJ + (iC*)] framework. Subcategorical codes, or preciseljcivtactivities and
verbal interactions” would align with each top-legategory were first informed by the

protocols of Coiro, Castek & Guzniczak (2011) arfllekbach & Cho (2009), but revised
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through a process of open coding (Bazeley, 2018)i602009) that ensured the coding scheme
reflected participants’ online reading and inguyrgcesses. This methodological choice was
informed by Corbin (2009) who suggests, “Analy$isidd be relaxed, flexible and driven by
insights gained through interaction with data rathan being structured and based on
procedures” (p. 41).

Due to the constraints imposed by Morae in terntsogf strategic episodes could be
labeled, | had to give letter names to each styatgue. Table 6 summarizes the correspondence
between the strategies in the coding manual andidlyehey were labeled in Morae during
analyses. | have used these letters to identifly erategy in Tables and Figures and therefore

summarize them here to make their meanings traespor readers.

Table 6

Summary of Letter Label and Strategy Correspondence

Letter Label Strategy

Purpose

Pre-existing Knowledge
Search

Source Selection

Type

Trustworthy

Identify Important Information

T O T m U O W >

Compare to Pre-existing Knowledge

Connect to Other Texts

Continually Update

Student Question

Construct and Understanding Within a Single Text
Students Take Notes

Z2 Z XN @
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Table 6 (cont'd)

Researcher Check-in [Control]
Researcher Question [Treatment]

Scaffolding [Treatment]

< 0w O T

Trustworthiness During Reading

Unit of analysis.Codes were assignedstrategic episodeslefined as actions, decisions,
exchanges and/or explanations that appeared c@uhecthe same strategic online reading
process. Given that video, audio, and clickstreata @ere simultaneously analyzed for
evidence of strategic processing, the decisiorssta a code to a strategic episode could be
based on evidence from one, two or all three cd@hraodalities. A new strategic episode was
assumed to begin when evidence for a new strapegeess became evident. This choice follows
from the work of Kiili (2013) who analyzed “episaddp. 252) in her study of collaborative
online readers. She defined an episode as “a tieprdity consisting of successive activities
and verbal interactions” that served one of fivediag practices related to her research questions
(p- 252). Killi identified “locating information epodes”, “evaluating episodes,” “synthesizing
episodes,” and “monitoring and regulating episodgsin the other hand, coded for episodes
consistent with the strategic [(PST)2 + (iC3)] flamork. In sum, 3006 episodes were identified
in the set of 40 videos recorded by these eightislya

This representative excerpt taken from dyad 3esé practice session shows how
strategic episodes were bounded. Tdpelevel category code provided irbold italics, the
duration of the episode from the timestagien initalics, Alan and Christopher (pseudonyms)
are the students, [square brackets include corgkixtiormation, actions or interpretation of the

spoken data], dialogue and search terms are wititplain text. Notice that episodes are
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bounded by shifts in strategic activity. In thisespt, Alan and Christopher are reading from a
text, but Christopher clicks away from it and iatés the process of finding a new, more
promising or relevant text to read. Christophertaula the keyboard and cursor for the duration
of this episode so the actions are largely hisaldlotice though, that Alan suggests a search
strategy at 9:56. In response, Christopher esdigmiaraphrases Alan’s suggestion.
Paraphrasing to generate search terms could be&deoed a separate strategic activity and
indeed, other published coding schemes have idehiiaraphrasing as a discrete unit of
analysis (Coiro, Castek & Guzniczak, 2011, p. 369yiew of the larger strategic purpose on
which this exchange centered, it was coded asglesstrategic episode &earchbut the
paraphrasing was noted as a sub-category of seartttat more specific comparisons of
strategic activity within the meta-level categormas be conducted in future.

Identify important information

9:48.0 - 9:49.6

Alan: [reading from text as Christopher scrolls aative page] Calculating [suggesting this could
be important information]

Christopher: [responds] That’s just how to [andldiaway from site - he does not complete his
sentence, but his response to Alan suggests hendbésnk this information is important]
Source Selection

9:49.6 - 9:56.0

[Back to Google]

Christopher: [controlling the cursor; scrolls thgbuprevious results, looking for a new text]
Search

9:56.0 - 10:17.8
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Alan: [suggests search terms] | think we should it how much energy it takes to produce a
wind turbine.
Christopher: [types search term into search batatiing aloud as he types] Production of wind
turbines in terms of energy? [Paraphrase]
Christopher: [clicks search]
Source Selection
10:17.8 - 10:29.7
Christopher: [controlling the cursor - skims andois through search results]
Christopher: [reads aloud] Wind energy basics
Christopher: [continues to scroll]
Search
10:29.7 - 10:57.4
Christopher: [clears address bar]
Christopher:[types new search term into addresslibactly] fossil fuel energy output [and then
justifies choice aloud] So, we’ll have somethingtompare it to.
Christopher:[clicks enter]
Source Selection
10:57.4 - 11:05.3
Christopher: [quickly skims and scrutinizes seassults; scrolls down]
Christopher: [clicks on a text : www.globe.net/elgs/2012/april/3/renewable-energy-output-
must-more-than-quadruple-to-replace-fossil-fuetigiu
Although transcriptions indicated turn takingweén interlocutors, strategic episodes

were coded and recorded without division by inteutor. The purpose of this study was not to
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describe the qualitative nature of the dyadic weations. Rather, | leveraged the theoretical
assumption that students would influence one anatihe that generally, the negotiation and
collaborative construction of understanding throoghne inquiry would contribute to the
development of an integrated model of understanfitingoth students as has been shown by
others (Kiili, et al., 2012 ; Coiro, et al., 201Epr the purpose of statistical analyses then, the
independent “unit” is the dyad.

Interrater agreementTo test the validity of the codes and the relig&pitif their application
to the data, coding progressed through two phasesngtant comparison (Glaser & Strauss,
1967; Miles & Huberman, 1994; Denscombe, 2003)iatetrater agreement.

Phase 1A set of 6 purposefully selected videos, threattrent, and three control group,
were initially transcribed and coded to developsistent coding methods. The first iteration of
the coding manual was reviewed with an expert aglle. These discussions focused on the
structure, meaning, and consistent applicatiomefcodes. The expert colleague coded 40
randomly selected excerpts. All coding differenaese resolved through discussion, review of
the original video data, and careful review of deions. The refined codes and nuanced
interpretations discussed during this session iméat all subsequent coding of video data.
Although we negotiated agreement on a random saofigledes, this phase of interrater
agreement was designed to identify and resolvel@mubat an early stage (Bazeley, 2013) so
that subsequent analyses would be more reliablasi@as to the coding scheme based on these
discussions were applied to the first six videod @nthe remaining 34.

Phase 20nce all video process data had been coded, the sapert colleague coded a

random sample of 264 strategic episodes. Interegperement was very high (Landis & Koch,
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1977, p.165k=.874,p<.001. All differences were resolved by viewing ahscussing the
original video evidence.

Finally, all process codes were updated and cheakkold and final time to ensure
consistency.

Frequency countsWith all strategic episodes coded and checkeduércies of codes
were analyzed in SPSSv. 21 (IBM, 2013). This esdhlsbmparisons of macro-level differences
in the number of strategic episodes counted dweaaip online inquiry session for treatment and
control dyads.

Relative frequencied~or each code during each online inquiry sessioalculated the
frequency relative to the overall total. | did thig dividing the frequency for each code at each
session by the total number of strategies usdubhatsession. Differences in relative frequency
within or between groups suggest different pattefrsrategy application (e.g., Goldman et al.,
2012).

Relative duration.Using time stamps at the onset of each code ira®drcalculated
relative duration for each coding type using GSB&@geman & Quera, 2013). Duration is the
measure of the total amount of time spent on ettakegy. Relative duration, like relative
frequency, is a proportion. For each session,dutated the amount of time each dyad spent on
each strategy, relative to the total amount of toh#he session. Differences in relative duration
within or between groups also suggest differentepas of strategy application.

Mean gap.Mean gap is a measure of the average elapsedémeen successive
applications of the same code (Bakeman & Queral R@lis an indicator of the quickness with

which dyads applied the same strategy during theiig session. Longer gaps suggest a longer
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time, or delay, between applications of the samaesjy; shorter gaps suggest a quicker
application, or shorter delay.

Data analyses for research question 2.0 explore the impact, if any, of the LINKS
instructional framework on trace evidence of in&igm in participants’ persuasive essays, and
overall essay quality, essays were coded usinguiwmacs. Processes are described below.

Evaluation of persuasive arguments for overall qutsgl An undergraduate research
assistant blinded all participant essays beforg Were evaluated for overall quality. Essays
were therefore graded without knowledge of the atghdentity, school, condition assignment,
or the session during which the essay was written.

Two experienced English Language Arts teachersheéve also conducted research on
similar topics were invited to evaluate a randomgia of 15 essays. Their scores were
compared with mine. We found two-way agreement2/3 (80%) of the essays with the third
rater scoring one point above or below the scorergby the other two raters (i.e, adjacent
agreement), however, the kappa analyses reveatgdove agreement between individual raters
(k=.022 tok =.25). Differences were resolved through discusstdinessays were re-coded
using established protocols for consistency destiliiuring these discussions. Final agreement
between two raters on a random sample of 15 esgaysnuch highelk =.586,p < .001, a
moderate level of agreement (Landis & Koch, 1978kd8nan & Quera, 2011).

Evaluation of persuasive arguments for evidencemtiegration. Evaluation of each essay
for evidence of integration was done immediatelipfeing the coding of the think-aloud video
session so that all evidence of students’ readintyiy experiences were considered. Although

the essays were blinded for initial coding of ollagaality, this phase of essay evaluation was
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not blind because (a) analyses depended on anstadeing of the processes that preceded the
writing and, (b) intervention was obvious in eadtieo.

Interrater agreement for essays followed from angjtative paradigm. | coded the essays
on the Tl Index rubric of 10 criteria. For eaclt@mon, a score of 0 meant there was no
evidence for that indicator; a score of 1 meantesemdence, that the essay met a minimum
requirement, or that there was one example of engindicator; a score of 2 meant there was
considerable evidence, or the evidence providededad minimum expectations. The total
score comprised the Tl Index. As | coded eachyedgarovided justification for each choice
using evidence from students’ think alouds, clickgin data and handwritten notes. These notes
were recorded directly on copies of each essag fpendix H for an example of essay
markup and evaluation.]

My essay evaluations were then compared with line lbvaluations of a second coder
on 8 randomly selected writing samples (20% o€&sflays). The second coder did not watch the
videos of students reading as a matter of coursedlid she review students’ handwritten notes.
This was reserved for when we disagreed on evalmtiShe made her initial jJudgments about
origins of ideas, number of texts used, and evideriegntegration using the comments that |
inserted. She did not see my scores before colmgdsays herself.

Interrater agreement for the essays was withiacaeptable rangd& € .617) (Landis &
Koch, 1977; Bakeman & Quera, 2011). There was mgstement between us when there was
no evidence or plenty of evidence for each of tiiteria (codes 0 or 2) but kappa analyses
revealed 5 instances when rater B gave a 2 andel @4 and 6 instances when | gave a 2 and
she gave a 1. This suggests a high level of adjaggaement but it signaled a need for closer

examination of differences. Differences were meshpunced on certain criteria of evaluation.
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Whereas we had perfect agreement across all esghye on evidence of background knowledge
use, we were less perfectly aligned in our assassofi@vidence of integration generally
between texts, among texts and with background ledye k =.333) On this criterion, we

agreed on 2s for 5 out of 8 essays, a score aof dnfe essay but then differed in our evaluation
of two essays. With only 8 examples of the applicabf this code, two disagreements made a
significant impact on the overall evaluation ofegmnent. All differences were resolved through
discussion and review of the evidence. Final instexes were carefully reviewed to ensure
adequate evidence to support each value judgmenta@rsistency in coding following from

those discussions.
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CHAPTER 4
Results

Analyses are reported in three sections. Sectiexplores a response to the first
research question. Section 2 explores a resportbe 8econd research question. Section 3
presents a single case study that informs bothtigmss

To explore the LINKS intervention’s impact on stuts’ application of [[PST)+ (iC%)]
strategies (RQ1), | report comparisons of frequenhdiata, relative frequencies data, relative
duration and mean gap data. Where permitted, parameethods of analysis are applied. When
data violate assumptions of normality or homoggnaitvariance, results of non-parametric tests
are reported.

The second section examines the LINKS intervergionpact on trace indicators of
integration in students’ written arguments. Whesengitted, parametric methods of analysis are
applied to compare within-groups and between-graliffsrences. When data violate
assumptions of normality or homogeneity of variamesults of non-parametric tests are
reported.

The third section is a case study analysis ofrdement dyad whose pretest writing
scores were lowest. This analysis further inforesearch questions 1 and 2 by showing how the
LINKS intervention impacted the reading processebs\waritten products of the dyad who, at
pretest, had the most to potentially gain fromititervention.

Section 1: LINKS' Impact on Strategy Application
Pretest comparison of reading score8¥ RMT Passages Subtest scores for treatment and
control participants were compared to determinéegtealifferences between groups on this

validated measure of reading comprehension ab8ityapiro-Wilk tests showed that the
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assumption of normality was met for treatmaft0.958,p = .793) and control groupS\=
0.925, p=0.472) on this measure. Assumptions of homoggwéivariance, as determined by
Levene’s test, were also nfe(1,14) = 0.493p = 0.494. An independent samples t-test was
therefore justified. The null hypothesis was rezdinMean scores on the WRMT at pretest
(n=16) did not differ statistically between groyps -0.075p = 0.942). Given this finding,
equivalent offline reading comprehension abilitysveesumed between groups. The WRMT
reading score was therefore not included as a @iean any subsequent analyses.

Comparisons ofmean frequencies of total strategy usd.o determine whether the LINKS
intervention had an impact on total mean stratgupli@ation within and between groups, | first
analyzed total frequencies of strategic code apfptin. This is a macro-level test of the
intervention’s impact on strategic processing. €&absummarizes the total mean sums of
processing episodes for both treatment (n = 4 gyaats control (n = 4 dyads) conditions at
pretest, practice session one, two, three andysdtgst. Total frequencies of strategic episodes
for each dyad were defined as the sum of all [[B$T)C?)] codes, plus M (constructing
understanding within a single text) and Y (trustinoress during close reading) codes. M and Y
codes were added because they emerged, throughrddyaes, as essential components of
multiple text integration processes that were aetmately capturec priori, in the [(PST) +
(iC?)] coding categories.

Although the assumption of sphericity was me(%) = 5.566p = .360) suggesting that
the variances of the differences between sessuafsl@vere approximately equal, the assumption
of homogeneity of variances was not met for alsgass, nor was the assumption of normality.
For this reason, | compared only pretest and psigti@a, using repeated measures ANOVA, to

determine whether total processing events changed pretest to posttest within groups and
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between groups. The null hypothesis was retainedithin groups and between groups
differences. There was no statistically significardin effect of “sessionF(1,6) = 1.048p

=.345 within groups, meaning that frequency totatsstrategic processing episodes did not
differ between pretest or posttest in treatmenta@mdrol conditions. Likewise, the interaction of
session and condition was not statistically sigaifitF(1,6) = .816p =.401. For the participants
in this study, it therefore seems that the typwredtment received had no statistically significant

impact on the macro-level sum total of processiwenes applied at pretest or posttest.

Table 7

Mean Frequencies of Total Strategic Episodes

Control (n=4 dyads) Treatment (n=4 dyads)
Mean (SD) 95% ClI Mean (SD) 95% ClI
Pretest 67.75 (18.42) [49.70, 85.80] 59.50 (11.73) [48.18, 70.52]

Practice 1 ~ 57.75(13.00) [45.01,70.49]  59.25%(15.17)  [44.38, 74.12]
Practice 2 59.75 (20.85) [39.32, 80.18] 73.00 (20.02) [53.38, 92.61]
Practice 3  52.50 (5.26)* [47.04,57.65]*  64.75(32.00)*  [33.39, 96.75]
Posttest ~ 68.31 (20.03) [48.68, 87.94] 68.50 (23.59) [45.38, 92.09]

Note: Confidence intervals calculated using formMat [\S/—%

*Variances not homogeneous between groups ateksm
**Normality assumption violated.

* 1.96]

Descriptively, however, it should be noted thaamealues for Practice Sessions 2 and 3
for the treatment group exceeded control group mearthe largest margins (13.25 and 12.25
respectively), suggesting that during these sessighen the LINKS intervention was applied, a
relative increase in total strategy applicationuwoed for the treatment dyads, compared with the
control dyads. This is consistent with what one M@xpect, given that students were prompted

to engage strategies during these practice sessions
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Given the small sample size and wide confidentavals, a visual examination of trends
in total strategy application for each dyad, coregawith the mean offers some indication of
total strategy application across all five sesswwitBin and between treatment groups. Figures 1
and 2 show trend lines for each of the four dyadfieé control and treatment groups across all
five sessions of the study. The fifth (black) Iregpresents the mean total. As would be expected,
patterns of total processing episodes differedyaddand by study session.

Descriptively, it seems that the treatment conditurves show fewer dramatic changes
from session to session than the control groupesurVhis lead me to wonder if the treatment
condition constrained participants’ strategic pssteg in some way, even though mean

frequency values for the groups did not differistatally at any point in the study.
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Figure 1.Total strategic processing episodes over five sasdor control dyads (n = 4).

58



110

100 =

90

70
/ =5
60 A

. 6
50 - * 7

Total Strategic Episodes

\ 8
: P
40 \ P — Mean
30 \.Z
20
10
0
1 2 3 4 5

Figure 2.Total strategic processing episodes over fiveieesdor treatment dyads (n = 4).

Comparison of ranges of difference scores of tagtdategy useTo test this interpretation, |
compared ranges of difference scores for both grampll points in the study using the Moses
Test of Extreme Reaction. Difference scores (sd®#el@) were calculated by subtracting the
total frequency count of all strategies appliedra session (e.g., Practice Session 1) from the
total frequency count of all strategies appliethatprevious session (e.g., Pretest Total).
Although the ranges for difference scores betwesatrnent and control groups did not differ
statistically for Practice Session 1-Pretest for Practice Session 3-Practice Sessiome&ults
of this test indicated that the range of Changae&in the control and treatment conditions

differed at two points:Practice 2-Practice hndPosttestPractice 3(p <.001 for both), with a
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higher probability of extreme range values in tbatml condition. With mixed results, these
data offer no conclusive evidence that would enalalens about the constraints that LINKS

may have had on total number of strategic procassas. Consistent with the descriptive trend
for the treatment dyads to use more strategiesatipe sessions 2 and 3, however, there is
some evidence to suggest that the interventionlmagg increased the total number of strategies
that dyads used, while at the same time leveliegange of frequencies among treatment dyads

in ways that the control condition did not expecen

Table 8

Difference Scores for All Dyads

Dyad (C,T) P1-PRETEST P2-P1 P3-P2 POSTTEST-P3

1C +5 +2 -31 +14
2C -21 +2 +0 +37
3C -32 +21 -24 +25
4C +8 -17 +26 -13
5T +3 +15 -38 +13
6T +7 +20 -1 -8

7T -11 +16 +13 +3
8T 0 +4 -7 +7

Note: C= Control Dyad; T = Treatment Dyad; P1=Practiesston 1, P2 = Practice Session 2;
P3 = Practice Session 3.

Frequencies comparisons by strategyAlthough the first macro-level test of total
frequencies on all strategies revealed no staistisignificant differences between pretest and
posttest for the two conditions, | also examinethpby-point differences for all strategies as a
way to determine whether frequency of specifictegi episodes was influenced by the LINKS

treatment. This could be considered a micro lef’a@halysis of frequencies.

60



Tables 9 and 10 show mean frequency countsdatrirent and control groups on all ten
[(PSTY + (iC%)] strategies at pretest and posttest.
Table 9

Pretest and Posttest Mean Strategic Episodes [(PSTIL?)] for Control Group

A B C D E F G H I J

Pretest 1.25 .50 825 145 50 .75 1825 8.00 325 6.00
(96) (58) (3.78) (2.88) (.58) (.96) (6.80) (6.48) (1.70) (3.74)
Posttest 1.75 .13 11.81 1531 .25 106 1743 500 193 6.94
(15) (25) (3.8) (47) (50) (1.36) (6.24) (3.65) (1.64) (3.47)
Change 50 37 356 .81 -25 31  -82 -3.00 (-1.32) .94
(54) (-.33) (02) (-2.41) (-.08) (40) (-56) (-2.83) (-.06) (-.27)

Note.Mean and (Standard Deviation) reported in eadh €Cabnge = Change in Mean (change
in Standard Deviation) from pretest to posttestPArpose, B: Pre-existing Knowledge, C:
Search, D: Source Selection, E: Type, F Trustwoe$s, G: Identify Important Information, H:
Compare to pre-existing knowledge, I: Connect teeptexts, J: Continually UpdatBpld is

used to highlight the three most frequently appéigdtegiesltalics are used to indicate greatest
three mean changes from pretest to posttest.

Table 10

Pretest and Posttest Mean Strategic Episodes [PSTC?)] for Treatment Group

A B C D E F G H I J

Pretest 50 0.00 550 800 000 .50 2000 525 175 825
(58) (0.00) (3.51) (4.24) (0.00) (.58) (4.16) (4.72) (L.5) (3.78)
Posttest .50 175 850 1500 250 3.25 1675 425 3.00 7.25
(58) (.96) (5.97) (9.41) (2.52) (2.50) (4.5) (.96) (2.16) (3.30)
Change 0.00 1.75 3.00 7.00 250 275 -325 -1.00 125 -1.00
(0.00) (96) (2.46) (5.17) (2.52) (1.92) (34) (-3.76) (.66) (-.58)

Note.See Table 8 for description of cell contents amdkcabbreviations. *At pretest, the mean
for J: Continually Updatingwvas slightly higher than for D: Source Selectiom &t posttest the
pattern of search, source selection and identifyoirtant information was consistent between
treatment and control groups with updating beirggftturth most frequently applied strategy.
Bold is used to highlight the three most frequently appédtegiesltalics are used to indicate
greatest three mean changes from pretest to pogtiegalues rounded to nearest hundredth
when value in thousandths place is equal to or rti@e .005.
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Descriptive analysesf strategy by strategy frequencies di First, | explored the dat
visually. From these two tablesis clear thaldentify Important InformatiofG) was the most
common strategic activity for both grou|This means that for all dyadéie mosfrequent
strategic activity at pretest aposttes was the identification of topicelevant ifformation in
individual texts.Source Selectic (D) was the second most frequently applied stre at pretest
and posttestSearch(C) was the third most frequently applied strategytfi@ control grou at
pretest and posttest. For the treatment groupcBewas the fourth most frequly applied
strategy at pretest (only margine behind continually update) and third most freqly applied
at posttestGenerally, these data sug¢ that for all dyadsat pretest and posttest, irrespectiv
treatment received, the genelr@quencystructure of these three processekolike a pyramic
(see Figure 3yvith Search at the tc Source Selection in the middend Identify Impctant

Information at the bibom as the foundatiol

V4 \
,/ \a
7 N
/,/‘Search\\
/(M =8.515)\
// [3.46,11.10] \-\_

/,/ Source Selection\\
V. (M = 13.20) N

Y [6.40, 20.0] \

Identify Important Information
(M=18.11)
[15.37,20.85]

Figure 3.Pyramid representation search, source selection, daddntify important informatior
(n=8) with mean frequency (MInd[95% confidence intervals] reported
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These frequencies are consistent with what we ineigbect based on the nature of the
inquiry task itself, and also the logical sequeottasks that lead to information gathering and
then integration. Building an integrated understagaf a topic requires that there be
information to integrate, so the task itself mayddriven participants to focus most frequently
on the identification of important, or topic-reletanformation. This finding, in particular, is
consistent with other studies that have found cardcand adolescents prioritize content
relevance over other factors when considering #teevof multiple texts, particularly as they
begin their inquiry processes (Braasch, et al, 260&ch, 1999). Further, it makes sense that
source selection was more frequently applied tleanch because students did return to the same
search engine results page (SERP) repeatedlyd@finther text for close reading. Search, of
course, is a precursor to source selection angetadentification of important information.
These data show that these participants triedetotity important information in the texts they
chose to read more frequently than searching onkesword phrases or selecting new texts and
that this trend was not influenced by the LINKSatreent relative to the control experience.

Importantly, the fourth and fifth most frequendigplied strategic episodes for both
groups at posttest we€ontinually Update (JandCompare to Background Knowledge (H)
Again, the consistencies here suggest no real ingbactervention over the effect of the larger
task at hand, but suggest a consistent turn t§'‘&ela strategy for constructing understanding
across multiple texts for both groups.

If we consider the magnitude and directionalityodtest to posttest change for both
groups (summarized in Tables 9 and 10) we seddhaix of the 10 strategies, the treatment
condition demonstrated a larger change from theeprealues. For strateg, Compare to

Background Knowledgédoth groups decreased their use, but the coraralition showed a
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greater decrease]. For StrategyConnect to other texts (lhe treatment group increased its
use but the control condition decreased its use layger margin{]. For strategyContinually
Update (J) the control condition increased their applicatstightly, but the posttest level for the
treatment condition remained higher overall, eveugh the score decreased by 1.D0|]
Interestingly, the largest change for the treatneendition between pretest and posttest (+7.0)
was onSource Selection (DEontrol participants increased very little on tiisategy (+.81).
Treatment participants also decreased their ussdeotify Important Information from pretest to
posttest by a larger margin (-3.25) than the cowradition (-.82). These data may suggest that
LINKS supported a turn toward active selectionesdts (i.e., source selection) vs. closer reading
of individual texts (i.e., identify important infiovation). Together, these descriptive frequencies
by strategy, suggest greater change for the tredtoomdition from pretest levels, even though
the general structure of the first, second anditimost frequently applied strategies were
consistent between groups at posttest.

Strategy by strategy frequencies comparisohg determine whether treatment and control
groups differed on any frequencies of strategy asany point in the study, a series of non-
parametric Mann-Whitney U tests were conducted imzassumptions for normality and
homogeneity of variance were not consistently raetfl data. This test is appropriate for
comparison of differences between two conditionsmifferent participants have been used in
the conditions (Field, 2009, p. 540). Using a sedktests like this increases the probability of
Type | error by capitalizing on chance, but | uigd approach to examine trends or indication
of disruption in frequencies applications that coioé triangulated with other analyses.
Statistically significant results are interpretedittously.

All null hypotheses for between groups differenaese retained for frequencies
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comparisons oPurpose (A), Search (C), Source Selection (D),tllelmportant Information
(G), Compare (H), Connect (I), Continually Updaig, (Construct Meaning in a Single Text (M)
andTrustworthiness During Reading (¥pisodes at all five points in the study. For éhes
variables, we conclude that the population distrdns from which the control and treatment
data were drawn are the same. There was, howexdBcjent evidence to reject the null
hypothesis for three strategic episode codes tdingnoments in the study.

At posttest, the frequency distributions of cohind treatment groups on the Pre-
Existing Knowledge (B) code were found to diffeatstically significantlylJ=0.00,Z = 2.381 p
=.029,r = .84. The U-value of zero indicates that all ramkghe control group were lower than
the ranks of the treatment condition. The effert gi, (calculated using the formuta= Z /vV/N )
is large (Cohen, 1992, p. 157). This suggeststtbatment participants continued to discuss their
pre-existing knowledge at posttest as they had betructed to do during practice.

Group distributions also differed statistically fsaquency ofType (E)codes at practice
session 2y = 0,Z = 2.53,p =.029,r = .89, andl'rustworthiness (Fgodes at practice session 2,
U=0,Z2=2.477p=.029,r =.88 and practice sessiot3=0,Z = 2.366,0 =.029,r = .84.

This is logical because participants were prompdeglaluate texts critically as part of the
LINKS intervention.

For each statistically significant difference obsel through these analyses, the mean
frequency for the treatment group was higher th@mtean for the control group. Although the
total number of strategic episodes may not havereidl between pretest and posttest for
treatment and control groups, these analyses suthgeéd INKS may have enabled increased
evaluative processing as the intervention was adiened, though not at posttest. At posttest,

treatment participants did seem to discuss thekdraund knowledge more frequently than

65



their peers who received the control experience.

Comparisons of strategy by strategy relative frequies It was also assumed that
differences within or between groupsréiative frequencyf strategy use would indicate the
choice, or strategic application of certain proess®lative to other strategic processing options.
Goldman et al. (2012) used analyses of relativgueacies to explore “patterns” of strategy use
(p. 366) because relative frequency is a proporaod comparisons therefore account for the
raw total differences in strategy use among dyads.

Table 11 showselative frequenciefor control participants on all [(PST} (iC)’]
strategy codes at pretest and posttest. Tabled#&sstelative frequencies for treatment
participants on the same strategy codes at pratelsposttest. | calculated relative frequency of
strategy application by dividing per-code proceg@nents by the sum total of processing events
for each dyad, and for each of the five sessiotisarstudy (though only pretest and posttest data
are presented in these tables).

Consistent with my analyses for frequencies daaésd used the Mann-Whitney U test to
compare distributions between groups for all re&afrequencies at each point in the study.
Results of these analyses were nearly identicdl.Hypotheses were retained for all
comparisons oPurpose (A), Search (C), Source Selection (D),tllelmportant Information
(G), Compare (H), Connect (I), Continually Updaited for the added codes@bnstruct
Meaning within a TexM) andTrustworthiness During Reading (¥uggesting that the
distributions for relative application of theseastigies did not differ between treatment and
control dyads at any of the five sessions in thd\st

Null hypotheses were rejected, however for threéegmaies of strategic episodes: (a)

Pre-existing Knowledge (Bpisodes at Posttddt= 0.00,p =.029,Z = 2.36,r = .83, (b)Type
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(E) episodes at practice sessiot%,0.00. p =.029Z = 2.38,r = .84, practice sessiond,=
0.00,p=.029,Z=2.46,p =.029,r = .87 and practice sessionlB= 0.00,p =.029,Z2=2.32 =
.82 and (c) foifrustworthinesgF) episodes at practice sessiors 2 0.00,p=0.029,Z =
2.477,r =.87 and 3J = 0.00,p=0.029,Z = 2.366 r = .83. For each statistically significant
comparison, the mean relative frequency for thattnent condition was higher than for the
control condition. These results suggest that KIS intervention may have changed
particular patterns ofype (E)andTrustworthiness (Factivities in the treatment condition
during practice, but that at posttest, the effedttndt transfer. Importantly, the relative
application ofPre-existing Knowledge (B)rategies in the treatment condition was stat#i
significant at posttest, suggesting that withostrctional prompting, students did transfer the
practice of thinking about background knowledgeobefSearch to the posttest context, and that

this was not a strategic process applied by thé&r@lorondition to the same extent.

Table 11

Comparison of Pretest and Posttest Mean Relatiegj&encies [(PST)+ (iC®)] for Control

Group
A B C D E F G H I J
Pretest .02 .01 14 23 .01 .01 .26 .10 .05 .08
(01) (01) (10) (10) (.01) (.01) (.04) (.08) (.02) (.04)
Posttest .02 .002 17 24 .004 .01 .26 .07 .03 .10
(02) (.005) (.03) (.07) (01) (01) (.07) (.04) (.02) (.03)
Change (0) -008 +03 +01 -006 (0) (0) -03  -02 +.02

(+01) (-005) (-07) (-03) (0)  (0) (+.03) (-.04) (0) (-01)

Note.Mean and (Standard Deviation) reported in eadh €abnge = Change in Mean (change
in Standard Deviation) from pretest to posttestPArpose, B: Pre-existing Knowledge, C:
Search, D: Source Selection, E: Type, F Trustwoe$s, G: Identify Important Information, H:
Compare to pre-existing knowledge, I: Connect teeotexts, J: Continually Updatgold:
Indicates largest proportions (relative frequencaesl largest changes. All values rounded to
nearest hundredth when value in thousandths psaegual to or more than .005.
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Table 12
Comparison Of Pretest and Posttest Mean Relatiegi&encies [(PST)+ (iC?%)] for Treatment

Group

A B C D E F G H | J
Pretest .01 .00 08 13 000 .01 35 08 03 13
(01) (00) (05) (.05) (0.00) (01) (11) (.07) (.03) (.04)

Posttest .01 .03 12 20 .03 .05 26 .07 .05 11
(01) (01) (05) (.07) (03) (03) (07) (02) (03) (.03
Change 0 +03 +04 +07 +03 +04 -09 -01 +02 -02

(0) (+01) (0) (+.02) (+.03) (+.02) (-02) (-05 (0) (-.01)

Note.See Table 9 for description of table contentsrapdning of codes. All values rounded to
nearest hundredth when value in thousandths pdaegual to or more than .0@old indicates
largest proportions (relative frequencies) anddatghanges.

Within-groups analysis of change in Type (B)followed these point-by-point comparisons
with analyses of within-group change over timeldoth conditions in order to understand
whether, or to what degree the conditions, theneselled to change in relative frequency of
Type (E)episodes for each group within the time frame efgtudy. This takes the analyses to a
very specific micro level by focusing on the tragy of the strategy that did differ between
groups. Table 13 provides all mean and standarti@v data. Figure 4 shows the difference in
relative application oType (E)strategies over time for both the treatment androboonditions.

It is clear that the treatment condition used nionee(E) strategies as a group than the control
condition but the data did not meet all assumptfonsepeated measures ANOVA. The
assumption of sphericity was m&t.022,p=.067 but the assumptions of homogeneity of error
variances and normality were not. Given these tiang, | used two non-parametric Friedman’s
tests to determine change over time for both grotips test can be used to test differences
across multiple sessions when the same particifaavis been used in each session (Field, 2009,

p. 573). For the control group?(4) = 3.895p =.420, suggesting no statistically significant
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change over the five sessions of the study. Fotréament conditiony” (4) = 8.456p = 0.076
which is significant at the. = .10 level, but not at the .05 level. Despite gtaistically

significant between-groups differences at pradiessions 2, 3 and 4, the null hypotheses for
within groups change over all five sessions wetaimed for both groups. The change within
groups was not as substantial as the differencesuned between them at certain points in the
study. Importantly, for the treatment condition thest substantive change occurred at practice
session 1 — the moment that the LINKS interventuas introduced. Although | conclude from a
Wilcoxon Signed-Rank Test that there is insuffitiemidence to conclude that relative
frequencies of type episodes at pre-test and eaStssion 1 differ statisticallf F 1.841p=
.066] it is also clear from these data that episarf@ype (E)strategy application increased for
the treatment condition when the intervention waoduced and remained higher than pretest

for the remainder of the study.

Table 13

Mean Relative Frequencies of Type (E) Episodesdndifion

Session Control Treatment
M (SD) M (SD)

1 Pretest .01(.008) .00 (.000)

2 Practice 1 .01 (.009)* .03 (.019)*

3 Practice 2 .00 (.000)* .03 (.023)*

4 Practice 3 .01 (.011)* .04 (.006)*

5 Posttest .004 (.008) .04 (.031)

Note: All values rounded to nearest hundredth when #heevin the thousandths place is .005 or
higher. * Statistically significant between-grougifferences at these moments in the study.
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Figure 4.Mean relative frequency of Type (E) episodes ower $essions of the study for
treatment and control groups

Within-groups analyses of change in Trustworthineds). From Figure 5, it is evident that
the relative frequency dfrustworthiness (Fgpisodes increased for the treatment condition, bu
stayed relatively flat for the control conditionrthg the study, suggesting an effect of treatment
on application of this strategy. Comparison of mpeoportions of trustworthiness episodes
using Repeated Measures ANOVA was not justifiechbse the distributions for several mean
values contradicted the assumption of normality.

| conducted non-parametric Friedmans’ tests topgamrepeated, related measures. For
the control group, the result of the Friedman’s $8¢4) = 7.097p = .131, indicated that control
dyads did not change the relative frequency of thiee of trustworthiness strategies over the five
sessions of the study. For the treatment condittmFriedman’s test resyit (4) = 9.975p =
0.041 was statistically significant with an effette, reported as KendalVe= .623. This

suggests that the LINKS treatment had a statisfisagnificant impact on the relative
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application of trustworthiness strategies overfithe sessions of the study and that the effect of

the treatment was quite strong (Cohen, 1992).
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Figure 5.Mean relative frequency of Trustworthiness (Fsepes over five sessions of the
study for treatment and control groups.

Table 14

Mean Relative Frequencies of Trustworthiness (F¥&ges by Condition

Session Control Treatment
M (SD) M (SD)

1 Pretest .01 (.01) .01(.01)

2 Practice 1 .01 (.01) .07 (.04)

3 Practice 2 .00 (.00)* .04 (.01)*

4 Practice 3 .004 (.01)* .07 (.03)*

5 Posttest .01 (.01) .05 (.03)

Note: All values rounded to nearest hundredth when valdleousandths place is more than or
equal to .005. *Statistically significant mean drénces.

71



Analyses of time patterns.A third way to determine the impact of the treatb@mndition on
strategic episode application was to examine diffees in students’ use of time at pretest and
posttest. | compared two metrics here. The fiedgtive duration,indicates the proportion of

time that dyads spent using each strategy. Likaivel frequency, it accounts for the total
amount of time per session when, as in this stteyyend time varies slightly (Bakeman &
Quera, 2011, p. 98). For each group, | also andlym=an gapwhich is an average of the

elapsed time between uses of the same strategyaaieen session. Changes in relative duration
and mean gap suggest change in patterns of strapgdigation—using certain strategies for
longer or shorter periods of time or in quicketess quick succession. To calculate these data, |
used onset sequence data collected in Morae (Tath@12) for each code (e.g., 2:24.2, C
(Search); 2:27.4, D (Source Selection). The difieeebetween the onsets of two codes in
sequence is taken as ttheration of the preceding code.

First, | present findings from a series of statedtanalyses. Then, | describe the series of
graphs that demonstrate the structure of these Eegtest and Posttest graphs for both groups
are presented in sequence for relative duratiomagah gap. | did not include data for practice
sessions because | was looking to understand inagacieasured at posttest relative to pretest.

To compare pretest and posttest results for teattiaind control groups on relative
duration and mean gap for each strategic proce§P8TY + (iC%)] and also codel!

Constructing Understanding in a Single Text (Mptetaking (N)andTrustworthiness During
Reading ()l used a series of Wilcoxon matched-pair sigraedk tests. This test is appropriate
for comparing two measures of the same variabt@@moments in time when the participants
are the same in both measures (Field, 2009). udsziNotetaking (N)n these analyses because

some dyads seemed to spend a lot of time takirgsreotd | wondered if the treatment
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conditions might have had an impact on the reladivation of note taking between and/or
within groups Notetaking (Nwas not a strategy included in the [(PS¥)iC?)] framework, but
as noted in the methods sections, students to@s nsing different colored pens to record
information as they read online.

For the treatment condition, no pre-post compassgere statistically significant at the
.05 level of alpha for relative duration and meap.grhis means that LINKS did not have a
statistically significant impact on the relativerdtion of any coded strategic activity or on the
mean gap for any strategy code. The same findirggta for the control condition. From
pretest to posttest, no Wilcoxon matched-pair sigia@k test was statistically significant at the
.05 level of alpha.

To examine between-groups differences, | usediassef Mann-Whitney U tests.
At pre-test, the only statistically significant féifence between groups was on strateégyrce
Selection (D) U= .500,Z = -2.191p = .029,r = .77 with the control group having a higher mean
value. At posttest, the difference between grouas mot statistically significatd = 5.50,Z = -
.726,p = .49.

Descriptive analysis of time patternBescriptively the graphs and mean values for
treatment and control groups do suggest slighffeint trends in the patterns of relative
duration and mean gap that may warrant furtherstigation. Figures 6, 7, 8, and 9 show pretest
to posttest change for both groupsrelative duration Figures 10, 11, 12, and 13 show pretest
to posttest change for both groupsmeean gapData are also summarized in Table 15.

Comparisons ofelative duration.As is visible in Figures 8 and 9, for the treatmen
condition, relative duration for strategiekentify Important Information (G)Continually Update

(J), Construct Meaning in Single Text (MiidNotetaking (N)Xecreased from pretest to posttest,
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suggesting that treatment participants spent vellgtiess time identifying information in texts,
explicitly updating their understanding, constrogtunderstanding in single texts and taking
notes (see Table 14). Relative duration incredsagever, for the treatment condition Search
(C), Source Selection (D), Type @&)dTrustworthy (F)codes. StrategigSonnect to Other

Texts (landCompare to Background Knowledge (¢hanged by only one percent up and down
respectively.

Like the treatment group, the control conditioeg$igures 6 and 7) also engaged
relatively less time ohotetaking (Nt posttest and increased their engagemehyod (E)and
Trustworthy (F)codes. Although the mean scores at posttest leakynthe same for both
groups, it is interesting to note that earch (CandSource Selection (D)he control
condition spent relativellesstime on these two strategic activities at postidstreas the
treatment condition increased the relative amoéititree spent on them. On the other hand, the
control condition spent relativelmoretime on strategieklentify Important Information (I
Continually Update (JandConstruct Meaning in Single Texts (M} the treatment condition
engaged these strategless.Although differences were not statistically sigraht, the trend for
treatment and control groups to move in oppositections on these two sets of strategies (C &
D ; G, J & M) may be worthy of further investigatioOne question raised by this descriptive
trend would be whether the LINKS intervention exgthe range of strategies to which
students have access, so that they spend lessttimey given text (i.e., strategi@s(ldentify
Important InformationandM (Construct Meaning from a Single Texhd more time engaged
in search and source selection which could, iretie enable the integration of mdoests and

potentially more trustworthy texts too.
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Figure 7.Control group: Posttest relative duration.
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Comparisons of mean gaf.he mean gap for most treatment dyads appearmdectease
for the strategCompare to Background Knowledge (Fihe average mean gap value at pretest
for the treatment group ddompare to Background Knowledge (Mas 584.25 seconds (SD =
532.00). It decreased to 177.19 seconds (SD = patg@sttest, suggesting that these dyads did
engage background knowledge in quicker successionglonline inquiry at posttest. Likewise,
for strategie€ (Type)andF (Trustworthy)the pre-test values were effectively zero for the
treatment group. At posttest, mean gap values qte variable, but measureable. The posttest
average foifype (E)= 109.84 (SD = 128.31) and férustworthiness (F¥ 337.96 (SD =
260.62). Although within-groups and between grodifferences were not statistically
significant on any code, descriptive evidence satgiat LINKS may have disrupted mean gap
for treatmentType (E) Trustworthy (F) and Compare to Background Knowle(tde- were

found to differ between groups on relative frequedigring practice sessions.

Table 15

Mean Values of Relative Duration for Control anegt@ment Groups

Control Treatment

Strategy (Code) Pretest Posttest Pretest Posttest
Search (C) .14 (.07) 12 (.05) - .07 (.05) 1106
Source Selection (D) .25 (.07) .20 (.07) - 11).05 .18 (.06) +
Type (E) .005 (.006) .025 (.005) + 0.00 (0) .02).6
Trustworthy (F) .003 (.005) .017 (.015) + .008 .01 .04 (.03) +
Identify Info (G) .21 (.02) .28 (.07) + .29 (.06) 23.(.06) -
Compare (H) .05 (.05) .09 (.02) + .07 (.07) .02).0
Connect (1) .04 (.02) .03 (.02) + .03 (.03) @R).+
Continually Update (J) .07 (.03) .09 (.02) + 4. .10 (.03) -
Single Text Meaning (M) .06 (.02) .07 (.02) + 184) .06 (.04) -
Notetaking (N) .13 (.03) .09 (.04) - .15 (.09) 1) -
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Table 15 (cont'd)

Note: + indicates increase in relative duration fromi@seto posttest, - indicates a decrease.
Summary of section 1 results.In response to the first research question abeuintipact,

if any, of the LINKS treatment versus the contraup experience on students’ application of

[(PSTY + (iC%)] strategies, these results paint a picture ofesoamplexity. In terms of total

number of strategies applied, neither conditiortdrasd change. Certainly there was variability

among dyads at each session of the study, butlgudiKS had no statistically significant

impact on total frequency of strategy applicatibaray point in the study between or within

groups.

Analyses of the most frequently used strategiesveld a common underlying structure
that was not influenced by treatment. Data showatthe most frequently engaged activities are
precisely those we might expect students to engageler to complete the tasks, and in a
predictable order. The most frequently appliedisgyfor both groups wddentify Important
Information (G).The second most frequently applied strategy 3@sce Selection (D).he
third most frequently applied strategy waesarch (C)Interestingly, the treatment group
increased their use &ource Selection (IndSearch (Chy a larger margin than the control at
posttest and decreased their applicatioldentify Important Information (Gsuggesting a
treatment group shift in strategic focus toward entets vs. a focus on gathering information in
single texts.

Relative frequency of certain strategic episodegdain moments in the study did differ
between treatment and control conditions. Impolyatreatment participants engaged mBre
(Pre-existing Knowledgegpisodes at posttest than the control group, stiggethat treatment

students continued to use this strategy at posttesh when the LINKS intervention was
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removed. On the other hand, increased applicafientacal evaluations skills taught with
LINKS did not persist at posttest. Results shovired the LINKS treatment enabled students to
engage relatively moréype (E)andTrustworthiness (Fg¢pisodes than control participants
during practice sessions but that this betweengg@ffect was lost at posttest when treatment
participants engaged in their inquiry task withmstructional support.

Interestingly, fofTrustworthiness (Fgpisodes, a statistically significant within-group
difference was found for the treatment conditiomehe span of the study, these four dyads
did, therefore, engage this strategy relativelyerfoequently. Even though there was a within-
group change for this strategy for the treatmentldon, the control experience may have lead
to enough of a change in relative applicatio afstworthiness (F)hat the difference in mean
values was insufficient to conclude the two growese sampled from different populations at
posttest.

For the participants in this study, this could meaacouple of things. First, it could mean
that the LINKS intervention was effective in disting relative application of certain strategies
while it was being administered (i.e., foype (E)andTrustworthiness (Fgpisodes) but that the
effect did not transfer to the posttest conditibeould also mean that these strategies, among all
of the strategies included in [(P$® (iC?)] and modeled for students during the LINKS
intervention, are the most responsive to the LINKSruction, but they may have been harder
for this sample of adolescents to apply in the atsef guided supports.

Analyses of relative duration and mean gap datdiroo that the LINKS treatment had
no statistically significant impact on the percget®f time students apportioned to particular
strategic activities, or to the rate with whichytlemgaged them at posttest. Like the frequencies

data that demonstrated a common pattern of straeglcation in terms of frequencies between
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treatment and control dyads (i.e., Identify Impotteformation, Source Selection, Search),
these data showed a common structure in use of Exren though descriptively, the treatment
participants allotted more time at posttesb&arch Source Selectioand to critical evaluation

of texts than they had at pretest; and even thatglistically, the treatment groups explicitly
engaged background knowledge more often than thieat@roup at posttest, the general
conclusion from section 1 is that LINKS enabledyaiargeted disruption in strategy use and did
not enable any wholesale shifts in strategic prsiogshetween groups.

Section 2: LINKS' Impact on Trace Indicators of Integration in Students' Writing

The second section examines the LINKS intervergionpact on trace indicators of
integration in students’ written arguments. Pagptcits wrote independently for twenty minutes
after reading with a partner for thirty minutessBd on analyses of normality and homogeneity
of variance, parametric methods were used to etetha overall quality of essays, as scored on
the ACT rubric, but non-parametric tests were useskplore trace indicators of integration
(TH) in the written products.

Evaluation of pretest quality of written persuasive arguments.Mean scores of essay
quality at pretest, as measured on the ACT rulareze compared for treatment and control
groups using an independent samples t-test.

The Levene’s test showed that variances betwemrpgrwere homogeno#s(1, 14) =
2.694,p = .123. The Shapiro-Wilk test showed that therihigtions of each group could be
assumed to be normally distributegcontrol) = .875p = .168 andv (treatment) = .91 =
.397. The null hypothesis, which assumed identiozadn scores on quality of persuasive
arguments between groups, was retaihed,169,p =.262. The overall quality of the persuasive

arguments produced by control and treatment ppatits, as measured by mean scores on the
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ACT rubric, therefore, were assumed to be fromstdmae population.

Repeated measures ANOVA showed no statisticadlyifstant within-groups main
effect of “sessionF (2.780, 38.92) = 1.42%,=.250 (with Huyn-Feldt correction because
sphericity was not observed) or treatment condifidth,14) =.577p =.460 on ACT rubric
scores. For participants in this study, these figdisuggest that quality of persuasive writing, as
measured by the ACT rubric, was not influenceddpeated practice (control) or by the LINKS
treatment.

Comparison of trace indicators of integration in gersuasive argumentsMean values for

the trace indicators of integration index (Tl Injlevere also compared. Table 15 includes
descriptive statistics for treatment and controlugs for the five essays. Figure 14 displays the

mean comparisons graphically.

Table 16

Summary of Mean TII Scores for Control and Treatn@moups

Control Treatment
M (SD) 95% CI M (SD) 95% CI
1 Pretest 13.13 (1.73) [11.93, 14.32] 9.00 (4.84) 5.6%, 12.35]
2 Practice 1 12.75 (2.66) [10.93, 14.56] 12.253B8.8 [9.60, 12.90]
3 Practice 2 11.12 (3.31) [8.82, 13.41] 12.50 (B.89 [9.81, 15.20]
4 Practice 3 12.88 (3.09)** [10.77, 14.99] 11.100 [9.05, 13.20]
5 Posttest 11.00 (2.39)** [9.34, 12.66] 11.00 (3.42 [8.62, 13.37]

**Normality assumption violated.
The Shapiro-Wilks test confirmed the assumptionarmality was met for all treatment
distributions but not for control group essaysraicpice session 3 (essay 4) or at posttest (essay

5). Given these violations, | used non-parameéstst to compare between-group differences and

81



within group change over the course of the studthenTll measure. Descriptively, it is

important to point out that the treatment conditie@an score at pretest was lower than the score
for the control condition. At posttest, the treatrheondition’s mean score increased and the
control condition’s mean score decreased. A betvggenps comparison of pre-test mean scores
using the Mann-Whitney U test was not statisticaignificantU = 15.00,Z = -1.85,p = .083.
Although scores seemed to track in the expectetiion for the treatment condition, no
statistically significant between-groups resultsevieund at any point in the study, including at
posttesty = 27.5,Z = -.483,p = .645.

Results of Friedman’s ANOVA, which tests repeateghsures change within groups,
were not statistically significant for control eeatment groups. For the control gropgb(4) =
4.189,p = .381. For the treatment conditigif,(4) = 7.709p = .103. Given the increase in the
mean TIl scores seen at practice session 1, anchtaetained by the treatment condition over
the remainder of the study, | also examined themna&éerences between pre-test and practice
session 1 using the Wilcoxon signed-rank test.résalt was not strictly significant at the alpha
= .05 levelZ=-1.895, p = .058. However, the effect size,.67 suggested an effect worthy of
consideration. A Wilcoxon signed-rank test that paned the pre-test scores with scores at

practice session 2 were, in fact, statisticallygigant ,Z=-2.384,p = .017,r = .84.
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Figure 14.Mean Trace Indicators of Integration Index scdoeoth groups on all five essays.

Given (a) the timing of this improvement, (b) #féect sizes, and (c) that the
improvement was generally sustained over the remeaiof the study for the treatment
condition, I interpret this as an indicator of distive promise which nudged participants toward
more integrative action. Compared to the controidiioon that did not see a similar increase at
any moment in the study, LINKS seems to have shakeahese students' writing processes so
that they were able to demonstrate more evidencgeagrative thinking as measured on this
rubric.

Comparisons of discrete indicators of integrationTo further explore the impact of the
intervention on trace indicators of integratiosphducted discrete pre-post non-parametric
comparisons of specific items included in the indgign rubric. These analyses allowed me to
more closely examine the particular aspects ofjnatigon that may have been more or less

influenced by the LINKS intervention compared te ttontrol group, but also within each group.
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For these pre-post analyses, | selected threes iteam the rubric that were most closely
aligned with the items used to measure Synthedlsi©RCA-Open (Leu et al., 2012)—(recall
that it uses evidence of intertextuality, and inéign of details from two websites in a written
product) but also, arguably, the most concretesatral indicators of integration of multiple
texts across multiple information sources. Of #reitems included in the rubric, (a) the
inclusion of information from more than one Intertext, (b) the use of corroborating
information from two or more Internet texts, anitfee use of counter-facts to the main
argument that were collected from websites not tis@aform the main argument were selected
for discrete analysis. | also compared evidendatefjration of background knowledge because
treatment participants were instructed to talk alaoma write down their background knowledge
as a part of LINKS. Given the importance of backa knowledge as a schematic foundation
for new understanding (e.g., Anderson & Pearsof41KRintsch, 1998), and the statistically
significant finding that the treatment conditionl @ingage background knowledge more
frequently than the control participants duringitiheading processes (see analyses of
frequencies and relative frequencies above) | waattiehether treatment and control
participants would differ in their use of backgrdumowledge in their written arguments as
well.

Results of a Mann-Whitney U test showed that atgst, control and treatment groups
seemed equally likely to include information fronoma than one Internet text in their written
argumentd) = 20.00,Z = -1.852p = .064. The same was true at posttést 28.00,Z =-1.00,p
=.317.

The groups were also equally likely to includeroborating information in their written

arguments from two or more Internet texts at pteteés 26.00Z = -.77,p = .441. They were
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also equally likely to include corroborating fa@itsm two or more texts at postteést= 20.00,Z
=-1.852,p =.064.

On their use of counter-facts to the main arguraedtthe use of background knowledge
in their written arguments, control and treatmewugs were, however, found to differ at
posttest. Specifically, the rubric accounted far iticlusion of counterpoints to the central
argument collected from one or more sources that diferentfrom the sources used to
construct the central argument. In effect, thisecion was designed to tap into students’
gathering of multiple perspectives from multiplgtseeand then whether that gathering resulted in
the inclusion of multiple perspectives in the esgawy this criterion at pre-test, the control
condition mean rank (10.56) was statistically sigantly higher than the mean rank for the
treatment condition (6.44) = 15.5,Z = -2.031p = .042, with an effect size= .51 meaning
that the control participants were more likely hm& evidence of this process in their essays at
the start of the study, and that the size of tifatewas large (Cohen, 1992). At posttest,
however, the means were flipped. The mean ranthétreatment condition was 10.50 and for
the control, it was 6.50 with = 16,Z = -1.936,p = .053,r =.48. Although this between-groups
comparison was not strictly statistically signifitat the .050 level of alpha, the size of the
effect at posttest was large. Moreover, the witliodp pre-post Wilcoxon Signed Ranks
comparison for the treatment condition on thiseciain was statistically significa@ = -2.236,p
=.025,r = .79, suggestinghat by posttest, treatment participants were bieclude more
counterpoints in their essays that they gathei@u texts that were not also used to construct
their main argument. Again, the calculated efféxt svas large for this pre-post difference

(Cohen, 1992).
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For the control condition, however, the pre-posicdkon Signed Rank comparison
revealed no statistically significant difference -1.265,p = .206. For the control group, it
therefore cannot be said that the pretest andgsbstitores were sampled from different
populations. Together, these data suggest that chargge occurred in the treatment condition
on this criterion of “counterpoint use” than in tb@ntrol condition.

It is important to note that for the control, thenay have been a ceiling effect. They did
start out with higher mean ranks than the treatroentlition and may not have had as much
room for improvement. That said, the treatment d@mrdstudents did see significant gains on
this factor, suggesting that for these studentdKIS may have enabled them to bring together
more facts from more diverse perspectives in theiten arguments.

Finally, treatment participants were also founthawe integrated more evidence of
background knowledge in their posttest written argots than the control groug,= 11.5,7 = -
2.45p=.014r =.61. At pretest on this criterion, however, tmeups were found to have been
sampled from the same populatidh= 28.00,Z = -1.00,p = .317. Moreover, the Wilcoxon
Signed Rank comparison for pretest vs. postteshimaaeks revealed a statistically significant
within-group difference for the treatment grodps -2.33,p = .02,r = .83, suggesting that at
posttest, the treatment participants, who wereddomake more explicit note of their prior
knowledge on the topic while reading, also incluttestt knowledge more often in their
argumentative essays. The control condition didchange on this criterion between pretest and
posttestZ = 0.00,p = 1.00. The implication and importance of thesdifigs are summarized at
the end of this section.

Integration in students' written persuasive argumts. To provide a sense of what more

and less integration looked like in students’ entpersuasive arguments, | provide two
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contrasting examples: an essay that received &hgglore (16/20) on the Tl index vs. an essay
that scored a lower score (8/20). Both essays watten on the same topic (Nuclear Power).
The higher scoring essay was written by a contrmlg participant at her first practice session.
The lower scoring essay was written by a treatrgemip participant at her first practice session.
The full evaluation rubrics for these essays ackigted in Appendix H, but annotations that
document information sources or evidence of intagnacollected from the participants’ online
inquiry sessions and notes, are provided in listsw each essay. | used color to indicate change
of information source or evidence of a particutaticator of integration. (For interpretation of
the references to color in this and all other essaptations, the reader is referred to the
electronic version of this dissertation.)

Example 1Higher Scoring Essay [16/20 on Tl index] [Contpmdrticipant, practice

session 1]

In light of ongoing conflict regarding nuclear power plants, many opinions are
available and each a little bit different from the rest. For the most part, there are two
main opinions regarding the use of nuclear power plants: they should be utilised and
they should not be utilised. After conducting internet research, | would advise you to
take full advantage of nuclear power. (1)

Although there are positive and negative effects of nuclear power- as there
are pros and cons of any idea or action to be made-in this case, the positives
outweigh the negative. (2) Among these positives are that we already know that
nuclear power works- we have been using it since the 70’s.(3) Nuclear power
generation emits the least amount of carbon dioxide and greenhouse gases of all
methods of energy generation. (4) It is easy to expand generation,(5) and in addition

to this, expansion will create about 1,400-1,800 jobs to build each plant (with 400-
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700 permanent jobs retained). (6) Also, nuclear power plants were designed to have
long stretches of energy generation to minimize “down time” for refueling.(7)

A few negative ideas are joined at the hip to nuclear power: the threat of
terrorism, and the haunting memories or accidents like Chernobyl and Three Mile
Island.(8) Due to the radioactive nature of the materials involved in nuclear power
plants, there is worry that terrorists will steal things like plutonium 239 or uranium
and use them in weapons. (9) This is certainly a valid concer, but the plants would
have security measures. (10) As for hestitation towards nuclear power because of
previous accidents, all lives lost are tragedy, and it should not be taken lightly. That
said, what do you have to do when you fall off your bike while learning to ride? You
have to pick yourself up, dust yourself off, and try again. (11)

Nuclear power is the answer to a lot of our current energy needs. We need a
clean source of reliable energy, something that we know will work for a long time and
that won't run out. Nuclear power fits all of these criteria as well as holding massive

potential for job growth.(12)

Annotations
[based on inquiry session transcript, sites wsitexts read and notes recorded by the
student]

1. Introduction that provides clear understandingagktprompt and expectations

2. Statement of position/thesis

3. not certain where she read this fact specific#llgt all, but her research about 3-mile

island certainly informed an understanding of nacj@gmwer use as early as the
1970s.

4. from nuclearinfo.netluring the screencast
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5. from the video -- the nuclear physicist who says th

6. from nei.org/resourcesandstats/documentlibrary.../

7. from the last site they read -- wwiiedu/quie/wester/benefits.html

8. integrated ideas they read aboutvatld-nuclear.org/info/chernobyl/info7.html

nuclearfissiondi.wikspaces.com/cons+of+nuclearidiss

9. nuclearfissiondi.wikispaces.coand from the video in the intro screencast

10.integrative inference -- her own insertion/respaiosine cons.

11.more integrative inferencing based on her own etadn of the pros vs. cons

12.very integrative final statement that also providedear statement of position.

Notice how in this essay, the student includedsdextracted from several informational
text sources, some of which were multimodal, usaaisitional phrases such as “that said” and
“this is certainly a valid concer [sic], but...” thatroduce the juxtaposition of contrasting
viewpoints, and provided a clear statement of pmsinformed by a synthesized understanding
of information drawn from multiple information s@as.

The lower scoring essay does not do these thimggel. This participant identifies the
topic at the start of her essay but does not speliif write with audience in mind, as requested
in the prompt (i.e., a government considering rarcenergy implementation). She relied largely
on one site to construct this essay (nuclear-fisblogspot.com) and listed facts, but struggled to
integrate ideas across informational sour&e does integrate background knowledge, but there
is insufficient evidence to conclude that she iraégd information across multiple, multimodal
texts.

Example 2: Lower scoring essay [8/20] [Treatmeaitizipant, practice session 1]
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Nuclear fission is a type of nuclear power that provides energy for an alternate
energy use. Nuclear power comes with many risks and disadvantages, although it
does have postive effects as well.
Everything has both pros and cons, and nuclear power is no exception to this rule.
The pros of nuclear power inlcude the low CO2 admissons, the amount of energy it
provides (200 times that of burning coal) and it's low opporation expense.(1) Though
it's pros sound like good things the cons of nuclear energy far out way the good.
Nuclear power plants take up a lot of space and are very expensive to build,
although once built they are inexpensive to mantain.(2) This type of power comes
with many dangers, some of which are- the radation waste is very hard to get rid of
safely and is extemely harmful to both humans and the enviroment; the workers
have a high-risk of a meltdown within the power plant that could lead to a nuclear
explosion (3); the center could be the targert of a terrosit attack, because of the
damage a nuclear explosion can cause, and fission bombs (also known as atomic
bombs) are a possible result from this process.(4)
The radiation waste from nuclear fission plants is extemely dangerous, and hard to
store safely, this waste lasts for 200 to 500 years .(5) If an atomic bomb was
created as a result of the power plant the effects could be devistating, in the
bombing of Hiroshima, Japan, hunders of thousands of civilans were killed as the
result, 69% of buildings were destoried, and 7% were damaged severly.(6)
Overall the effects of nuclear

Annotations

1. Fromnuclear-fission.blogspot.com

2. from nuclear-fission.blogspot.com
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3. all of the cons are also fronuclear-fission.blogspot.com

4. all of the cons are also fromuclear-fission.blogspot.com

5. also fromnuclear-fission.blogspot.com

6. Fromwikipedia.org/Hiroshima

Summary of section 2 resultsAnalyses of students’ use of trace indicators tggration in
their written arguments revealed several imporfiadiings. At pretest and posttest, the groups’
overall Tll index scores did not differ. The treaimh condition mean score did, however, change
between pretest and practice session 1 when thevamnition was introduced and the difference
between pretest and practice session 2 was evigstistdly significant Z =-2.384,p = .017r =
.84). This result suggests that the LINKS interi@ntmay have been a constructive influence for
the treatment condition, enabling them to engageenmalicators of integration once receiving
the first step of the intervention. The large imgment in mean TII scores for the treatment
group from pretest to practice session 1 was th&t gunsiderable change on this index for the
treatment group (the small upward shift at pracsiession 2 made the mean difference
statistically significant). For the remainder oétstudy, their TIl index scores remained steady,
never dropping back to their pre-test levels. Ingnaity, the control condition saw no analogous
bump in TII at any point in the study. Reading,timg and simply practicing this type of
reading-writing inquiry activity with a partner gvtimes did not seem to boost these students’
TIl scores in a similar way.

Additional insights emerged from a close analgsidiscrete criteria from the TIlI rubric.
At pretest and posttest, both groups were equéidyyito use more than one text to inform their
written arguments. They were also equally likelytiegrate corroborating facts gathered from

two or more Internet texts. Where the groups déiflehowever, was in their use of counterpoints
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gathered from Internet texts that were differeatrfrthose used to inform the construction of
their central written arguments. At pretest, thetoa group’s mean rank (10.56) was
statistically significantly higher than the treatmheondition’s mean rank (6.50) on this criterion
(p = .042). At posttest, the treatment condition’sameank (10.50) was not strictly statistically
significantly higher than the control condition’®an rank (6.44)a(= .053) but the effect size
(r=.48) suggested a substantial influence of treatnfdre within-group change for the treatment
condition from pretest to posttest was, howevatjstcally significant. The effect size (r =.79)
suggested a very substantial effect of treatmarthie group between pretest and posttest.

Leveraging the assumption that students’ writeug lee used to infer proof of multiple
text integration processes, these findings suggasthe LINKS intervention did have a
statistically significant impact on the treatmentyp's ability to pull contrasting perspectives
gathered from a broader set of Internet textstima written arguments. We can also infer that
LINKS may have both cued students to talk about theeckground knowledge while reading,
and enabled students to make more use of thisniafoon in their written arguments.
Section 3: Case Study Analysis of Dyad 8

To further explore the impact of the LINKS intemti@n, particularly for the participants
whose writing scores were lowest in this sampémnducted a case analysis of Dyad 8, John and
Alex (pseudonyms). These boys received the LINKStinent over an eight-week period that
began November 14, 2012 and ended January 8, 2013.

John, 14.6, and Alex, 15.0 years of age attendegablic high school. Like all
participants in this study, they were in the nigthde. On their self-report surveys, John
indicated a very high interest in science overating his interests as 5/5 generally. Alex,

however, ranked his interest in science at onlyt306 5. Alex did report a stronger interest in
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biology and earth sciences (4/5) than in chemistiy physics (1/5) however. Both boys reported
having Internet access at home. John reported dmngework, reading sites of interest and
social networking most often from home. Alex repdrtvatching videos, doing research for
school projects and other homework assignments aftest. Both boys reported that creating
multimedia presentations was the school-based@altivity of highest frequency, followed by
conducting Internet searches, doing projects asiting teacher-recommended websites.

The boys’ mean WRMT-III reading passages subtsesvas 119, but John’s score
(104) was lower than Alex’s score (134). Overalhd's score was among the lowest scores in
the sample group and Alex’s was among the higtastestingly, John reported that he liked to
read, whereas Alex answered that he did not likead in general. Both boys ranked their own
reading abilities at 4/5.

Evidence of change in writing.At pretest, John and Alex's scores on the Tlhndere the
lowest in the sample group. John’s integration seeas 1; Alex’s score was 3. At posttest,
however, both John and Alex’s scores were highand’10 respectively. At posttest, the boys
drew on more information from a wider range of mfi@ation sources to construct their
persuasive arguments. At posttest, their argunveate more consistent with the topic prompt
than at pretest. They also used more linguisticcatdrs of integration in their writing.
Evaluations of their pretest and posttest essaysaluded in Appendix J. Here, however, is the
markup of both boys’ pretest and posttest essalysamnotations provided below each essay in
numbered lists. No edits have been made to theaik.wo

Pretest persuasive argument®hn and Alex wrote first on whether or not to attbe
risks of radiation treatment.

John's pretest written persuasive argument [1/20 bnndex].
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But if | were in the shoes of a cancer patient there are a few factors | would have to
consider before making decisions. depending on my type of cancer, personally i would
agree to the best treatment for myself. This is because | am a fighter for my friends and
family, to spend more time with them.

Although many people have cancer, many do not have the same type or severity.(1)
So side effects of the cancer and treatments are different for almost everyone (2), including
the fact that all of our body chemistries are different. some factors that may apply to your
specific side effects are age, your current/past health, your specific type of cancer, and your
treatment plan(3).

Annotations
(1) from patientresource.com
(2) a bit of an overgeneralization -- it's groundedhi@ notion, read at

patientresource.comnhat side effects vary depending on age, hegitgiBc cancer

and treatment plan -- but | checked, and thereneasention of body chemistries
and no mention that cancer and treatments araetifféor almost everyone at the
site.

(3) taken directly from notes fromatientresource.com

Alex’s pretest written persuasive argument [3/20Tdnndex].
Do you think a person take risky procedures to cure or help cure cancer? | think this all
depends on the person who has this cancer. for some people this would be a lifesaver and
others it would be a painful agony till death. Why would this be a lifesaver or painful

agony for some people and not others.
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Cancer treatments have many side effects to only hope to cure cancer.(1) Not every
person will have the same side effects from treatment depending on their age, health, type
of cancer, and treatment plan.(2) Some possible side effects would be minor discomfort or
inconveniences but there is also major side effects such as pain, major discomfort, or
emotional distress. Doctors can give you advice on how to help these side effects(3).
there is certain tasks you can do to help prevent side effects of treatment.(4) you can
take radioprotective drugs that help with the side effects of the treatment. It has side effects
of its own so not all doctors recommend it.(5) these drugs can only be used if you have
head or neck cancer,(6) but if you get plenty of rest, eat a balanced diet unless you have
stomach or pelvic cancer. (7)taking care of affected zones of the skin with lotions or soap
can help as long as you don't put heat or coldness to the affected zone.(8)
Annotations
General Note:What | notice here is that he lists the facts fimatientresource first and then
the facts from cancer.org second — but he doesnhect the ideas or make specific thematic
links using information from both sources. Moreqwer doesn’t construct an argument.
This is an integrative inference -- he did readwlmoany side effects on the two sites they
read closely.

(1) from www.patientresource.com

(2) also frompatientresource.com

(3) I see this as a transitional phrase.

(4) from cancer.org

(5) from cancer.org

(6) These ideas come frooancer.ordout strung together as they are, they make naeesens

(7) also fromcancer.org
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Posttest persuasive argumengd®hn and Alex wrote last on the issue of syntheti natural
soaps for babies.

John’s posttest written persuasive argument [G20711 index].

In the debate between natural and synthetic soaps there are a few variables
that come into play. In my research i had found that thethe ingredients in some mass
brands contain sodium laurel sulfate which causes eye damage in cases where the
soap comes in contact with the eye.(1) On another side of the spectrum soap made
with nuatural products wash off cleanly where synthectic soaps leave a residue.(2)
However the choice between synthetic and natural soaps comes down to personal
qualities; do you desire the need to have a soap that is in no doubt good for you
(natural) or do judge your brand by price tag and the possibility for life changing
outcome through injurie?(3)

Personaly i have found a decently cheap synthetic soap that works perfectly well
every time. | sudgest you do the same.(4)
Annotations
(1) from dherbs.com
(2) from examiner.com/article/the-difference-betweetural-and-synthetic soaps
(3) This is an idea that they discussed after readmagearl.com/soap/naturalvssynthetic
(4) This is from his background knowledge.
Alex’s posttest persuasive argument [10/20 onAdek]
For a parent trying to raise there child you have to worry about a lot of things but have you
ever been concerned of soap. Mass produced soaps are generally synthetic and may cause

damage to your skin and the eyes of infants and small childran.(1) Natural soaps are safe
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for childran and adults but they have there drawbacks too.(2) Syntetic soaps use man made
chemicals like ultramarine and oxides in there soaps that are not found in natural soap.(3)
Synthetic soaps take out glycen in there manufacuring proces that can make the soaps
harder to wash off without it but natural is light because it has glycen in it.(4) glycen it lets
your skin breath and relese toxins.(5) Natural soaps cost more and can be relitivly hard to
find and may have to be orderd(6). Mass produced soap is easy to find and cheap.(7) | think
Synthetic soaps are not as bad as they seem as a child i would somtimes get it in my eyes
and it never did anything to my 20/20 vision. My whole life i used them and i have never had
a side effect (8). Synthetic could be safer if you get a scrubber which can remove so off
that left over soap on your infants skin is removed.(9) | would sugest that you use synthetic
soaps because of its availability and price but if your child does have problems try the
natural.

Annotations

(1) from dherbs.com

(2) An integrative statement -- he read thislla¢rbs.comwww.soap-making-

resource.comexaminer.conandcharearl.com

(3) from www.soap-making-resource.com

(4) from charearl.com

(5) also fromcharearl.com

(6) I think this is an integrated statement -- combgrtineir impressions of the list of
"more natural soaps" and the fact that they ha@mssen any of the natural soaps
listed atdherbs.comPLUS the information atharearl.conthat identified the issue of
commercial availability as a pro for synthetics.

(7) from charearl.com
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(8) connection to bgk -- but not really informed byalat

(9)Note: He is focused on the one issue re: synthetics.s-that it stays on skin and
clogs pores -- but he doesn't really seem to hadenstood the key issue of infants having such
delicate skin and that a scrubber could potenttziym a child as well. He definitely read about
toxins in synthetic soaps -- and mentions ultrangdnd oxide early in the essay -- but he has
not integrated the idea of toxic chemicals in sgtithsoaps and how these could harm a very
sensitive/delicate baby. | wonder if this is a cakelassic assimilation -- where he has taken the
information that is consistent with his own prestixig understanding and focused only on the
facts that seem to affirm it.

John's final essay was more purposefully respensithe prompt, engaged information
read across three different texts and includegutkiaposition of different perspectives. Alex’s
posttest essay includes more integrative statenhbasesd on ideas extracted from more
information sources. In his posttest, he acknowdsedapth sides of the issue and provides
information from multiple texts according to thraming. In the pretest, he listed facts from one
source and then facts from the other without irggg them.

Integration scores (See Appendix H for all evatratubrics and justifications for
scoring of each criterion) show that both boys wae to construct a more integrated
representation of their understanding from multipternet texts at posttest than at pretest,
although, arguably, the boys would still be consdequite novice, or early in their learning
trajectories at the end of the study.

Evidence of change during online inquiry.Given the observed improvements in writing, it
is of interest to explore changes in the boys’ mppibn of strategies while reading as well.

Although other factors may certainly have playedla, change in the boys’ pretest vs. posttest
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reading processes may have contributed to improntse their Tl index scores. Given that
these boys demonstrated the least preparatiohdowtiting task at pretest when compared to
other participants in the study, teachers of sttglie John and Alex could benefit from
understanding how, if at all, LINKS disrupted thpatterns of strategy application during online
inquiry.

One comparative metric of interest is the numbbeites viewed at pretest and posttest.
At pretest, the boys viewed four sites and reag tmb closely. At posttest, they viewed five
sites and read four closely. Interestingly, thegraded to twice as many texts closely, but only
viewed one additional site at posttest. It doedrgtefore seem that the intervention lead to an
increase in the total volume of texts that studantessed.

Consistent with the first research question, d al®ndered to what extent LINKS may
have shifted the boys' use of time as an indiagatchange in strategies use. As I did for the
larger groups, | calculated two types of time-famliglata to explore the impact of LINKS on the
boys’ strategy use at each of the five sessiomst, Ficalculated relative duration for [(P$T
(iC?)] strategies, which is a measure of the propoaiioise of time (Bakeman & Quera, 2011, p.
98). | also calculated mean gap, which is the ageeeamount of time between event onsets. This
calculation is a proxy for differences in the speaith which the boys applied particular
strategies over time and provides an indicatiopatfern shifts in reading process.

Relative durationof strategies userigure 15 shows the relative duration of ten défer
codes at each of the five sessions in the studpyad 8. The similarity in the general shape of
the graph is remarkable. Relative to one anothgadl3 applied similar proportions of their time

to each of the strategies over the five sessiaggesting that the task itself may have been the
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most significant determinant of the processes #mgaged and the duration of their relative
engagement. There are, however, some interestiftg shrelative duration for particular codes.

Notice that for this dyad, the highest proportidriime (32 %) was spent identifying
important information (G) at pretest, followed bynstructing meaning within single texts (M) at
16 % and selecting sources (D) at 6 %. Updatingrstdnding (J) accounted for 5 % of their
time and Search (C) occupied just 4 % of theinégti At pretest, none of their time was spent
on considering the Type (E) of text they were regdir on Connecting what they read to Other
Texts (1). Just 1% of their time was spent on adasitions of trustworthiness (F). Three percent
of their time was spent comparing what they weeaelireg to their background knowledge (H).
Although this strategy is not represented in tregbr fully 25 % of the boys’ time was spent
taking notes at pretest. Though not plotted in f@dLb, none of their time was spent considering
Purpose (Apr what they knew in advance of sea(Pine-Existing Knowledge,)B

At posttest, there are obvious shifts. Less tig&4) was spent identifying important
information in texts (G), although this strategil siccounted for the largest proportion of their
time. Interestingly, a larger proportion of timel (%) was spent o8earch (C)an increase of 7
% from pretest. Compared to pretest, they also léduihe proportion of their time spent
selecting source®) (12 %) but spent 5 % less time (11%) construatieg@ning within single
texts(M). All of these trends are consistent with those oheskin the larger group.

For Dyad 8, StrategigSompare to background knowledge)(Bonnect to other texts (I)
andContinually Update (Jall saw a proportionate increase. This is a dapaftom the trends
seen in the larger group, which decreased reldtivation onCompare (H)andContinually
Update (J)and increased only slightly @@onnect (I).Taken together these three strategies

accounted for 21 % of the boys’ time at posttestygared with just 8 % at pretest. At pretest,
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the boys spent no time connecting to other textgpsttest, they did this with 2 % of their time.
At pretest, the boys spent just 3 % of their timeking comparisons between the texts they were
reading and their background knowledge. At postthg increased to 8 % of their time. Most
significantly, the boys spent 11 % of their timedapng their understanding at posttest, an
increase of 6 %. Also remarkably, at posttest, Ju#i of the boys’ time was spent taking notes
and 5% of their time was spent considefigpose (AandPre-existing Knowledge (Bjefore

they engaged in search activities.

It's also interesting to consider that the boysrdémo time at posttest considering the
Typeof texts they were readin(§) or evaluatingrustworthiness (Fgxplicitly. During practice
sessions, when | was scaffolding their reading witlded questions and prompting them to
focus on the [(PSTH (iC%)] strategies, they did engage in these activitisvever, at posttest,
in the absence of instructional scaffolds, theyrtbt This finding is consistent with analyses of
relative frequencies between and within groups.r@liydreatment participants did engage
relatively moreType (E)andTrustworthiness (Fgtrategies than the control participants (See
Figures 4 and 5) during practice sessions, bugmdiffces in relative frequencies were not
statistically significant at posttest. Generalhg treatment participants were more likely to
engage these critical evaluation skills when pradphrough the LINKS intervention than at
posttest when the intervention was removed. Intiexgdy, for the larger group, the Friedman’s
ANOVA showed a statistically significant increaselrustworthiness (F¢pisodes within the
treatment group over time. John and Alex, howesgent no time engaged in trustworthiness
activities at posttest. It may be that criticallsakiating information sources is especially
challenging for students like John and Alex whoratber novice, or at very least, present as

very early in the developmental learning trajectmnythese skills.
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Figure 15.Relative duration of strategy application for Dy&adver time

Note C = Search, D = Source Selection, E = Type, Fusfivorthiness, G = Identify Important
Information, H = Compare to background knowledge Qonnect to Other Texts, J =
Continually Update, K = Student Questions, M = Gard Understanding within a Single Text.

Times are expressed as proportions of 1, or peagest

Mean gap of strategies us€hange in the mean time between events of eachstygpgests
a shift in pattern of activity. Figure 16 showsfeliences in Dyad 8's mean Gap time for thirteen
strategic activities. As in figure 15, pretest gudttest lines are most prominent to highlight
these differences. The graph shows considerablabi#tyy across practice sessions. However,
from pretest to posttest, mean gap times decrdaséaur strategiesSearch (C)Source
Selection (D), Compare to Background Knowledgegitt)Continually Update (J)This
suggests that Dyad 8 initiated use of these siegieg quicker succession at posttest than at
pretest. Conversely, the mean gap timeSimrdent Question (Kfonstruct Meaning from Single
Text (M)andNotetaking (N)ncreased from pretest to posttest, suggestirtghkamean time

between onsets of these strategies lengthenednTagether, it seems that at posttest, Dyad 8
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did activate, in quicker succession, the stratetfi@swould predict construction of an integrated
understanding (i.e., C, D, H and J) vs. thosewlmatld predict more protracted focus on a single

text (i.e., M and N) or questions about how to liags (K).
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Figure 16 Mean gap for Dyad 8 at each point in the study

Qualitative comparison of integration in Dyad 8's hinking. | compared pretest and
posttest transcripts and my annotations of theidireg processes to explore the qualitative
differences in the ways these boys were constmictieaning from multiple texts. At pretest, |
was struck by the school-based script these bamee to be following. After finding their first
text to read closely (the cancer.org website),lzfdre taking notes from it, John asked, “Do we
cite our sources?” My response was non-commitséu‘can, if that feels good, then do that.

It's your choice [shrug].”
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In their notes, the boys wrote American Canceli&@p@and Cancer.org/American Cancer
Society at the top of their page, but did not rddbe name or URL for the second site they read
closely. In my notes, | reflected on this questimial what | felt it meant.

The question, “do we cite our sources” is nevegdems, because the kids want to

engage in a critical or evaluative conversation abthe author’s perspectives and

whether or not they are trustworthy. Rather, itng impression that this question is
largely grounded in a school-based “script” for sumquiry-based experiences. They
ask because they’'ve been told they should ddiit-not because they’ve developed the
evaluative dispositions around inquiry that theydé¢o develop. Instead, they just want
to do the “right” or the “expected” thing.

Interestingly, even though John & Alex asked alwatiig sources, and wrote down
“American Cancer Society cancer.org” in their naepretest, they did not explicitly engage
strategic processes indicative of attribution jcaitevaluation of authorship, or type of text. §hi
was the only time they mentioned anything connetiddtie evaluation of a text’s
trustworthiness (Fput the activities that followed suggested they hat internalized important
mindsets or dispositions around critical evaluation

| also noted how the boys engaged in a patternmokps of note taking that | called,

“find information, take notes, find information kianotes” which seemed to mimic the scribing
of notes from a textbook. As average and aboveageereaders respectively (based on their
WRMT scores), John and Alex showed that they wemlgat summarizing, paraphrasing and
constructing meaning within texts. However, they ot actively connect ideas across texts (or
show much evidence of integration in their essdpsfact, they read only two texts during this

session.
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Here’s what | wrote:
As I'm coding identify important information (G)@student takes notes (N) - | find I'm back
and forth again with these kids because they takesnand then talk about what they’re reading.
These guys are talking aloud which means they shewow their processes are switching. Note
taking -- then finding more information -- then @téking -- then summarizing -- then
guestioning.
Here’s a representative excerpt that demonstragepdttern:
G 06:34.2 [www.cancer.org/treatment/treatmentsandsideeffects/physicalsideeffects/radiati
ontherapyeffects/index]
ALEX: Alright. Let's read it, before we cite it. [suggesting that he wants to know
what the text is about before deciding to use the information?] [reading silently]
6:52 ALEX:[reading text aloud] Preventing. | guess that could be good. [moving
the cursor over the text]
JOHN: So, preventable and manageable common side effects [an interpretation
of the title which is Preventing and Managing Common Side Effects]
7:13 JOHN: What is this thing
ALEX: | was writing preventable side effects
JOHN: What is this thing, though. American Cancer Society?
ALEX: www.cancer.org
7:38 JOHN: Ya. American Cancer Society
[they're not really questioning the site's trustworthiness, so far as | can tell from
their interactions. Rather, HU is just wondering what the site is so that he can
write down a citation. For this reason, I've just coded this as identify important

information. He recognizes value in knowing what the site is -- but he doesn't
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guestion it or comment on it as a trusted source of information]

[They click on the hyperlink -- which then takes them to a sub-page focused
specifically on managing and preventing side effects of radiation treatment]
Both boys put their head down and start writing the site URL ALEX: [writes]
American Cancer Society JOHN: [writes] cancer.org/American Cancer Society
[the sub-page loads]

[They're now at the SP: /radiation/understandingradiationtherapyaguidefor
patientsandfamilies/]

7:56 JOHN: Alright.

ALEX: Alright. Preventable

[They look at the text and take notes directly from it]

8:10 ALEX: How do you spell society?

JOHN: s-0-c-i-e-t-y

8:28 ALEX: Alright. Radioprotective drugs.

ALEX: How do you spell society?

JOHN: S-o-c-i-e-t-y

ALEX: Alright. Radioprotective drugs.

JOHN: [reading from text directly and aloud] [iil] When radiation damages
nearby healthy tissue, it causes side effects. Many people worry about this part
of their cancer treatment. Before treatment, talk to your doctor.

ALEX: The only way to reduce side effects is by using

JOHN: The radioprotective drugs

ALEX: Right, so, radioprotective drugs. [he writes this down]

JOHN: [reading aloud from text] [iil] These are drugs that can be given before

radiation treatment to protect certain normal tissues in the treatment area. The
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one most commonly used today is amifostine.
M 09:35.9 ALEX: So, right. It's taken before radiation treatment?
JOHN: Hmhm.

At posttest, these boys did not engagpe (E)or Trustworthiness (F3trategies at all,
but they did seem to cycle through a broader sstrafegies that enabled them to construct
meaning both within texts (which they did at pretesy well) and among them. My first
comment was about how metacognitive these boys agetleey read. Their processes engaged
me in an important methodological reflection aslwel
Here’'s what | wrote:

They are REALLY metacognitive.

Methodological question: With these two I'm finding that they’re generally so

talkative and metacognitive that even though they're at the same website, | feel like

they’re switching between cognitive processes. Between 10:12 and 15:22 they were
on the same site but | coded “identify important information” four times because they
would identify an important fact, take notes, make a connection to background
knowledge about it or summarize their understanding and THEN go back to finding
more information. So, | felt like each time, there was a break in process due to
another process taking over. Yes -- they take notes at the same site for this whole
time, but unlike Dyad 4, for instance, where they would just ask “can | scroll down” or

“are you done with this section” as they read silently, these kids are really very active

in construction of meaning together. So, | really did feel that there was active

switching of activities that justified the use of the same code repeatedly while at the

same site.
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This next representative excerpt shows a broaaeeraf strategic activities over the same
amount of time (approximately three minutes) thatts withldentify Important Information (G)
as well and includes a connection to backgroundviedge suggestive of analogical reasoning:
G 22:09.2 [@ charearl.com/soap/Natural-vs-Synthetic-Soaps.html]
ALEX: And, they're easier to come by, too. [Which, I think | can say he
understood from the snippet text for this page -- and he has integrated
this in to his understanding of the pros of synthetics]
[scrolls down the site a bit]
JOHN: Ya. [silent reading]
M 22:41.9 JOHN: It says that commercial soaps lack in glycerin. It's removed
because it decreases the shelf life of the product.
K 22:45.4 ALEX: Where do you see that?
JOHN: It's all in here. [question focused simply on where to find the
information that HU identified as important]
J 23:16.3 ALEX: Well, that's a pro and a con [in response to HU's reading that
glycerin is removed to prolong the shelf-life of commercial soaps] cause
it make it, so you you have it longer but. It's the twinkie [an analogy to
the shelf-life of the twinkie and all of the chemicals that allow them to
last for such a long time] ALEX: Twinkies are so good, but they're
going away.
JOHN: Huh? They're not going away are they?
ALEX: Yup.
JOHN: Why?
ALEX: Hostess went out of business. But. Back to this.

JOHN: They, they got bailed out.
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H 23:26.2 [they resume reading silently on the website]
23:53 JOHN: Oh well. They last for 26 years. {I coded this this way
because they used something they knew about -- twinkies -- to
understand shelf-life in soap}

G 24:20.6 [they resume reading silently]
JOHN: Commercial soaps also get rid of natural oils on our bodies as
well that instinctively protect our skin from harmful elements and
deterrents.
ALEX: And they do not, er, ah, natural doesn't cover up the pores,
allowing it to ah, excrete toxic waste. So, oh. We need a new pen.

N 25:02.5 [They both take notes from this site, charearl.com/soap/Natural-vs-
Synthetic-soaps.html]
ALEX: [writes] Synthetic is cheaper and more convenient but natural
soap is safer. Natural soap is lighter leting your skin breath but
synthetic can cover up skin [sic]
JOHN: [writes] Synthetic = cheaper + more convenient natural soaps =
Big $/ better for skin Natural qualities

M 25:11.2 ALEX: So, first of all, I'm just gonna write what's down here. Synthetic is
a cheaper more convenient but then if you want to, er if values don't

bother you, go for the natural [Connection to other text? 1?]

There are moments in this excerpt that qualifylines of integrative thinking these
boys were doing as they constructed an understgrditexts. There is a broader range of codes
in this excerpt, suggesting more diverse activatibffPSTY + (iC%)] strategies, but also

construction of knowledge by seeing “pros and cples/eraging their understanding of
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Twinkies as a way to understand glycerine as aepvasve in soap, and at the end, making a
statement that suggests they were connecting bamk ¢arlier idea about who might object to
using soaps containing animal fats (Alex suggegégrdns wouldn'’t like that). Clearly, there is
more going on here than just the reading and cactgtn of understanding from individual texts
mostly seen at pretest. Their move toward analbgéeesoning and explicit connections to
background knowledge definitely suggests more aatonstruction of an integrated
understanding of this topic.

| also noticed differences in their ability to ysg&pose to drive their process. At pretest,
Alex tried to prompt a focus on purpose. He sdidhihk it's good enough. | mean, we have to
go to other stuff too.” And then a minute latetgattonsidering the Search Engine Results Page,
said “We have to know what the actual side effacts though.” They ended up at the

www.patientresourcsite, but here’s what | noted.

‘What I'm finding really interesting in this one is how the kids really lost their way.

They found a website www.patientresource.com that told them some general

information about short-term, long-term and late side effects of radiation, but they

never actually find/focus on information about the actual side effects. Alex

wanted to do this -- but somehow, they lost their focus. It’s like they got on this

train and they didn’t stop to question where this route was going to take them.’

In fact, the boys concentrated on generalitiexynding facts such as “side effects depend
on your age, your overall health, your specificagnyour treatment plan” and “some cause
minor inconveniences or discomfort, or more disammpfpain and emotional distress” but they

did not record specific side effects of radiaticeatment.
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At posttest, they were much more deliberate taatgpdnd maintain their focus on
purpose. In the excerpt above, Alex says “Backig’ when John, started bemoaning the
demise of the Twinkie. At 20:44, Alex updates hislerstanding, with expressed focus on the
purpose of their task that leads to some integeatinking, and to the generation of a new
search term.

J20:44.7 [inresponse to the content that comes after the info re: fragrances]
Well, we don't need to know the process of making soap, so | think that's all
we're going to get out of this website. [he clicks back to Google list of search
results] We still haven't found the pros of synthetic soaps.
JOHN: The only pros that | think would be to synthetic soaps is mass
production and [...] cheaper.
ALEX: cheaper.

C 21:08.2 ALEX: [types in new ST: is synthetic soap cheaper]

This idea of cost appears in both of the boydtpsispersuasive essays. At posttest, it
seems the boys were able to maintain better fooubequestions that they needed answer
through their inquiry activity. Moreover, they waakso able to identify topic relevance in texts
so that they could extract information that answeheir questions.

Summary of section 3 results.| examined the particular case of Dyad 8 becaulse dod
Alex were the participants who, based on pretelssddres, appeared to be earliest in their
learning trajectory for multiple Internet text igtation skills development, and therefore had the
most to potentially gain from the LINKS interventiol he boys' written arguments did improve
from pretest to posttest on the measures of intiegréemized in the Trace Indicators of

Integration (TII) rubric.
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The analysis of relative duration and mean gaf(RBTY + (iC°)] from pretest to
posttest reveals shifts in their processing padtdnat may have contributed to the improvements
seen in their Tl Index scores at posttest. Inipaldr, the pair spent proportionally more time
engaged irSearch (C)Source Selection (Dfompare to Background Knowledge (Bpnnect
to other texts (landContinually Update (J¥trategies at posttest than at pretest. The hparet s
much less time taking notes at posttest than & girand they shortened the mean gap times
between onset @earch (C)Source Selection (Dompare to Background Knowledge &hHd
Continually Update (J¥trategies too, suggesting a quicker cycle of gageent with these
integration strategies.

Qualitatively, the boys’ conversations about tlogiline reading and multiple Internet
text integration processes changed. Compared itopietest inquiry activities, at posttest they
demonstrated a heightened ability to remain focusetask, to engage a wider range of strategic
activities, and to leverage analogical reasoningnections to other texts, and connections to
background knowledge.

Although generalization is not possible from agf@ncase, these results suggest that for
students who share Dyad 8'’s profile, LINKS may rattedisrupt pre-existing patterns of
multiple Internet text integration in ways that Bleamore evidence of integrative processing to
show up in their written arguments.

Of particular note is the fact that relative dimatand mean gap times of some processes
changed whereas others did not. In particular, dmahAlex did not explicitly evaluate texype
(E) or Trustworthiness (Fat posttest. For learners like John and Alex, niiare, practice, think
aloud modeling, and guided questioning with scdahay be required to enable them to engage

critical evaluation strategies suchTagpe(E) andTrustworthinesgF) while reading online
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without teacher support. This is important becdbedarger group did seem to engage these
strategies more frequently than John and Alex tmbattest.

Another question that emerges from this case s gilven the changes observed in the
boys’ online inquiry processes, their posttest gssiadn’t show even more evidence of
integration. For instance, the boys did not engaitfe multimodal texts at posttest, and their
conclusions were rather more focused on opinion traa careful examination of the evidence.
General writing skills may have played a role h€rertainly, the boys might have benefitted
from an even longer and more extensive interverfbonsed on developing these aspects of

their persuasive writing.
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CHAPTER 5
General Discussion

This is a study about an intervention, designesufaport students’ development of
multiple, multi-modal Internet text integration B&i The impact of the intervention was
examined in three ways: (a) by measuring frequeratgtive frequency, relative duration and
mean gap of students’ application of strategic @sses, (b) by investigating trace evidence of
integrative processing in students’ written arguteeand (c) by examining the processes and
written arguments of one dyad who demonstratdd ktidence of integration in their written
arguments at pretest, but considerable improveatgmsttest.

Based on results, the general theme of the LINK&vention story is one of “disruptive
promise”. | use the term disruptive promise to @yrthe way that LINKS nudged participants
toward new patterns of integrative action duringreninquiry for the purpose of writing a
persuasive argument. All students started the dtydpplying a remarkably consistent set of
strategies in remarkably similar ways, but as titervention progressed for the treatment
condition, indicators signaled that the consistesicthese initial strategies was disrupted. What
were these signals? Shifts in relative strategagdi@ation, change at certain moments in the
study, and evidence of statistically significanaibe in the use of background knowledge and
contrasting evidence in written arguments signai the intervention holds promise as a method
for teaching multiple, multimodal Internet textegtation and that it warrants future
investigation in classrooms with more participaams teachers. Given the complexity and the
importance of multiple, multimodal Internet textagration skills development, | argue that even
a “nudge” toward increased integration is an imgatrfinding. It is an especially important

finding for adolescents on the precipice of sigmaifit cognitive and neurological change (e.qg.,
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Kuhn, 2006; Steinberg, 2005) who need to develepdtskills during this critical developmental
period to become more fully literate in the digaagle. It is also especially important to recognize
promise at a time when the curricular expectatfonsligital literacies instruction have moved
more quickly than the generation of the evidentgrlgstrate on which digital literacies
pedagogies should be built. Moreover, given figdithat many adolescents struggle to
construct an integrated mental model of understenfiom multiple texts (e.g., Cerdan & Vidal-
Abarca, 2008; Sevensma, 2013; Wineburg, 1991 sthdy offers teachers a promising point of
departure for current and future instructional pcac

Recently, Colwell, Hunt-Barron & Reinking (2013paed that pedagogies which
develop “ingrained, spontaneous use of strategiel®tating and evaluating information on the
Internet when completing academic tasks” (p. 31d)especially challenging to cultivate, and
that “spontaneous transfer to more authentic testtee acid test that should be the measure of
an intervention’s success” (p. 315). The eviden@dyaed in this study aligns with these
assertions, but offers LINKS as a method well sLite further investigation. Evidence
presented in this report shows that the LINKS weation did enable the ninth graders in this
study to engage some strategies relatively moendftan control group participants, and in the
absence of instructional support. In what follolagddress the research questions by
summarizing evidence of the disruptive promise reggbin the results.
Research Question 1: Impact on Strategy Application

LINKS had no statistically significant impact drettotal number of strategies that
participants engaged at any point in the studyh lothin and between groups. On average,
participants used the same number of strategieacit moment in the study, although

descriptively, mean values at Practice SessiordZPaactice Session 3 (i.e., when the
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intervention was administered) were more than liotpdigher for the treatment group than the
control group, suggesting slightly increased striatactivity overall. This is the first hint of
disruptive promise.

Despite the different instructional experiencesdrt practice/intervention sessions for
both groups, pretest and posttest comparisonsaiégiy-by-strategy codes revealed a common
structure in strategy application by frequency. Three most frequently applied strategies at
posttest for both groups we@ Identify Important InformatiorD: Source SelectioandC:
Searchin that order.

The structure of frequencies flalentify Important Information (Gfource Selection (D),
andSearch (Chare consistent with the fundamental processeRbaét’'s (2006) Task-Based
Relevance Assessment and Content Extraction (TRAQI)e! of search (p. 105) describes.
Interestingly, both groups applied these strategesn though the control condition was not
explicitly instructed to do so, as the treatmerddb/were. To construct a Documents Model of
understanding, Rouet (p. 105) asserts that ondiadars must (a) construct their model of
understanding based on internal needs and envimah@nstraints, (b) assess document
relevance based on available information resouandssearch tools [i.eSearch (CandSource
Selection (D)]and (c) extract and integrate content informatexursively [i.e.]dentify
Important Information (G)

Given that the LINKS intervention included the nabdg of these three strategic
processes through think alouds, guided questicaimthe general structure of the [(PST)

(iC®)] framework itself, but both groups engaged theesthree strategies most, second most and
third most, the task itself may have driven thectire of students’ responses to it. | discuss this

further below. Interestingly, however, the treattngnoup increased its application®burce
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Selection (Djpctivities by a larger margin than the controlugr@nd decreased its usdadéntify
Important Information (Gpy a larger margin as well. So, although partictpavere all engaged
in the same fundamental TRACE processes descrip&bbet, LINKS may have moved
treatment participants toward an increased focuSaunce Selection (Da necessary precursor
to the evaluation and reading of multiple textstkie.control condition which did not
demonstrate the same degree of shift. This is@nskeiadicator of disruptive promise.

Importantly, there is an empirical basis in thérenreading comprehension literature for
the “task” hypothesis of patterns of strategiediappon. Zhang & Duke (2008) found
consistencies among expert online readers on theesee of strategies applied for each of the
tasks they assigned (i.e., searching for specifarmation vs. searching for general information
vs. reading for entertainment). These researchsod@und that expert online readers altered
strategy application according to reading purpéédough certainly less expert than the readers
in Zhang and Duke’s study, the ninth graders instogly may have also used the task to frame
the structure of their reading activities in walyattenabled them to accomplish their reading-
writing purpose. John and Alex (Dyad 8) were bedtde to focus on their task at posttest as
well and, perhaps not surprisingly, demonstratedenrace evidence of integration in their
posttest essays. These findings beg many questiong the interactions of task and strategies
development for the construction of meaning fronitiple texts online. In particular, | wonder
if the modeling of task focus, or even simply prdimg students to revisit their task purpose
more often would be an effective intervention fopgorting synthesis in and of itself.

The third indication that LINKS had a disruptiviéeet on pretest patterns of strategies
application during online inquiry emerged from be&mn-groups comparisons of relative

frequencies by strategy. Treatment participantdiegppype (E)andTrustworthiness (F)
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strategies relatively more frequently during Piaeessions 2 and 3 than control participants.
According to Rouet (2006) source information giveasders a framework for comparing content
and permits relative weighting when informationnfronany sources differs (p. 74). | predicted
that an instructional focus on content, sourcethrdelationships among documents could move
novice online readers toward a more expert levehatiple text integration. It is unclear from
the analyses conducted whether studesightedcertain evidence more heavily, as Rouet
suggests occurs, but it is clear from the reshls treatment participants were more focused on
critical source evaluation strategies when theyeweceiving LINKS than when they were not.
Moreover, they demonstrated more trace evidena&egration in their essays during practice
sessions 1 and session 2, when LINKS included & mstructor scaffolding, than they had at
pretest.

This finding raises several questions. Are thegieal evaluation strategies more
important to multiple, multi-modal Internet textaegration than others? Or, are they tractable for
most ninth-graders only when support is given?dyave been the case that the participants
had been taught to critically evaluate texts duontine inquiry in school (a few students
mentioned never using Wikipedia, and not to trdstyb, for instance; John did ask if he should
“cite sources”) so that when they were remindethitok about text type and trustworthiness
during the study, it was easier for them to enghgse strategies over others. Future research
should address questions about the relative caniwits of Type (E)andTrustworthiness (F)
strategies to integration in written arguments.Sstadies would help to clarify, for teachers,
which strategies are most essential to teach incgeof multiple, multimodal Internet text
integration skills development.

Research Question 2: Impact on Trace Evidence of tegration in Persuasive Arguments
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A fourth indication that LINKS holds disruptivegmise for instruction of multiple,
multimodal Internet text integration skills emerdeaim analyses of trace indicators of
integration in participants’ essays. No statistycaignificant between groups differences were
found at any point in the study using non-pararoeésts on the overall Tll index. Results of
Wilcoxon signed-rank tests showed, however, thattethvas a general and statistically
significant trend toward integration in the treatrheondition that was not concomitantly
observed in the control group. This fourth piecewtience is interesting and important because,
as noted, LINKS is not a “writing” intervention pge.

Most importantly, when scores on discrete criténoan the Tll index were analyzed, the
fifth and strongest indicator of LINKS' promiseaslisruptor of pre-existing multiple text
integration habits emerged. Although both groupeevegually likely to use facts from more
than one text, and to cite corroborating facthirtpersuasive arguments, the treatment group
was more likely to integrate their background krexdge in their essays. The treatment group
was also more likely to integrate counter pointh®main argument in their essays that were
gathered from texts not used to construct the magoment. This evidence, in particular, is
especially suggestive of LINKS' impact on procedbas enable the construction of an
integrated mental model of understanding from atheo set of texts representing a broader
range of perspectives.

The case of John and Alex shows change in onligeiiy processes from pretest to
posttest and an increase in trace indices of iateygr in their essays too. Moreover, by posttest,
these boys no longer copied notes as though frearthook, but demonstrated a broader range

of integrative thinking strategies, including argatal reasoning, made explicit connections to
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background knowledge, and used pro-con heuristiastégrate understanding of multiple texts.
This is the sixth indicator of disruptive promise.

Though generalizable claims are not possible likese six hints of change and
movement toward integration for the treatment coowlj in ways not observed it the control,
justify the claim of promise and future investigatiin a broader set of learning contexts.

Why was LINKS disruptive?

The foundation for the claim that LINKS disruptee-existing patterns of integration
and inquiry has been built from multiple piece®widence. This method of evidentiary
bricolage builds a foundation for future study ¢RNKS as a method that could be tested in a
range of classroom contexts and across a rangentémt-area disciplines (not just science). The
guestion that arises, however, is why LINKS migatédrhad any effect at all? What mechanisms
might have been at play to enable treatment ppaints to engage different sets of strategies and
to demonstrate more trace evidence of integratidheir writing? | present four connections to
research worthy of future study.

Returning to Rouet’s TRACE model, a strong thecatinfluence for the design of
LINKS and the [(PST)+ (iC%)] strategies, the LINKS treatment may have infeeghstudents’
understanding of their “internal needs and envirental constraints” (Rouet, 2006, p. 105) in
ways that enabled them to (a) engage mMoyee (E)andTrustworthiness (F3trategies during
practice, (b) to apply more trace indicators oégration in their persuasive essays once
introduced to the intervention, (c) to engage nexlicit evidence of background knowledge
during inquiry and in their persuasive argumentsaattest, and (d) to use more counter facts at
posttest than the control group. Screencast @imkds and guided questioning may have

provided referents against which "internal neeasenvironmental constraints” could be judged.
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Likewise, the environmental constraints of the psscmay have been more obvious to treatment
dyads because these were modeled and scaffoldedatearly for them.

Alternatively, and this is the second connectmnessearch, LINKS may have enabled
treatment participants to construct meaning irsk that was generally very open, and on topics
they knew relatively little about in ways that tt@ntrol experience did not. McNamara and
Shapiro (2005) found that the construction of aesdre situation model from multiple linked
hypertexts was dependent on the structure of tpergxt environment itself, but also on the
reader’s pre-existing domain knowledge. Readers mibre content knowledge in McNamara
and Shapiro's study were more able to construchimgan open hypertext systems whereas
readers with less content knowledge benefitted fngpertext environments that explicitly cued
the relationships among texts. For treatment pparts in this study, the strategic cueing of
background knowledge taught during LNKS, along Witk strategies for search, critical
evaluation, comparing, connecting and continugtigtating may have been enough to enable use
of whatever background knowledge students had duhe reading and writing phases of the
inquiry task so that they could construct a motegrated understanding of the topics. Although
postttest Trace Indicators of Integration (TII) @xdscores did not differ between groups,
treatment participants' scoreisl improve by a statistically significant margin hetsecond
practice session and remain at that level for ¢éimeainder of the study. Treatment participants
also used more background knowledge in their essaysief, the strategic content (i.e., the
what) of the LINKS intervention may have equippledse students to leverage even limded
priori domain knowledge in an open online inquiry acivit

Thirdly, we might invoke theories of cognitive tbée.g., Kirschner, Sweller & Clark,

2006; Mayer, 1979, 2004) and self-regulation indmpedia learning (e.g., Azevedo &
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Witherspoon, 2009; Negretti, 2012). It may be thatmodeling and guided questions provided
to treatment participants freed their working meie®so that during writing, they could
leverage their background knowledge as a poinbofgarison for the information they had
gathered, and integrate counterpoints from a broaage of texts. Certainly, the intervention
was designed to scaffold precisely the skills thegvedo & Witherspoon (2009) identify as
essential for self-regulated learning, understagydamd problem solving in hypermedia contexts,
namely, “planning processes such as activating griowledge, setting and coordinating sub-
goals that pertain to accessing new information gogdrdinating several informational sources,
generating hypotheses, extracting relevant infaondtom the resources, re-reading, making
inferences, summarizing, and re-representing thie tzased on one’s emerging understanding
through taking notes and drawing” (p. 321). If substitute this last idea— taking notes and
drawing—uwith writing, then | contend that LINKSitlwvits protocols parallel to those outlined
by Azevedo & Witherspoon may have scaffolded seffutatory processes for treatment
condition participants in ways that supported greattegrative thinking at certain moments
during the study, including at posttest for two keiyeria of integration. This hypothesis is
speculative, of course, but it resonates becaasstgtally significant between groups
differences in relative frequencies applicationuwoed during practice, at moments when the
intervention was scaffolding treatment participaht®ugh the complex process of multiple,
multi-modal Internet text integration. At these nmemts, for a select few strategies it seems that
LINKS shook up the status quo and enabled moreairgvaluation of texts. Even though
posttest differences on frequency, relative fregyerelative duration and mean gap did not
differ statistically for most types of strategiasges between groups, treatment participants did

engage background knowledge at posttest more tifsancontrol participants. Moreover, a large
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and statistically significant effect was found tme of background knowledge and counterpoints
in the treatment group's persuasive essays aepgstiggesting that practisith LINKS(vs.

the control experience) may have lessened the teguiemands of the task so that treatment
students could bring together more pieces of infdgrom from their own experience and from
their inquiry activities than they were able to as@retest.

Fourthly, the interaction of writing and the LINK&ervention during online inquiry
definitely warrants further investigation. Consigtevith research on writing-to-learn in school
(e.q., Klein, 1999; Klein & Rose, 2010; Langer, 8881986b; Newell, 2006) | hypothesized that
the writing of persuasive arguments in this studghisupport multiple text integration, but |
didn’t teach writing, nor did | focus too closelg aote taking processes in my analyses, other
than to record that students were taking notesgptheir inquiry processes. For the control
condition, there is insufficient evidence to comguhat the act of writing and/or note taking
was, itself, a sufficient scaffold for integratiohlithough they started off the study able to
demonstrate slightly higher mean levels of intagrain their essays than the treatment
condition, the control group showed no change tegration over the five sessions of the study.
For the treatment condition, however, the LINKSmention seems to have enabled them to
bring together more information, from more textgluding those that presented contrasting
viewpoints, and apply more linguistic markers dégration such as transitional phrases and
parallel structures after each of the first twocticee sessions and at posttest. Having received
guided support and think aloud modeling of multifget integration via screencast, the act of
writing may have enabled integration of multipleyltmodal Internet texts for the treatment
condition in ways that were inaccessible to thetrmbrwondition who received none of the

integration supports during online inquiry.
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It is also important to consider the potentialL tfIKS for students who seem to be very
early in their learning trajectory for online inquiand multiple text integration. Dyad 8, the
treatment condition students who, on the basibaif pretest trace indicators of integration (TII)
writing scores presented as most novice, also ivgaronost notably over the course of the
study. John and Alex's TII scores went up six awkB points respectively between pretest and
posttest, the largest range measured in the sfigyosttest, they spent relatively more time on
strategies that would predict multiple text inteégma—specifically Continually Update (J),
Connect to other texts (BhdCompare to background knowledge (Hike the larger group,
they also spent more time engage&@arch (ClandSource Selection (Djctivities. At the end
of the study, these students would still be consuiénovice” but the LINKS intervention may
have hastened their development along a learnapectory. Future research should very
deliberately focus on students who show the leggigration for multiple, multi-modal Internet
text integration at pretest in order to more fulhyderstand the potential of LINKS to scaffold
their growth. Arguably, these are the types of sfusl for whom intervention is most essential.
Given the increased demands for integration in @ishautlined by the Common Core State
Standards in the US (National Governor's Assocra@enter for Best Practices & Coucil of
Chief School Officers, 2010), students like Johd Atex who receive little support for online
inquiry, as in the control condition, may lose oatimportant chances for online literacies
development in high school that would prepare tifienthe advanced literacy demands of
college, career, and citizenship in the twentytitentury.

Questions requiring further analysis.Returning to the theoretical foundations for this
work, | cannot confidently claim that treatmenttgapants engaged in morapid criss-crossing

of the web landscape in ways that Spiro & DeSchrinae described (2009) to construct an
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integrated understanding of multiple texts, altHotrgatment participants did come to engage
Search and Source Selection activities more oftemstructed their persuasive arguments using
facts from a broader set of websites, and as @atlin the description of Dyad 8, John and Alex
did engage more and shorter cycles of strategyaiin that included search at posttest. There
were shifts in these skills, but more analyses belrequired to thoroughly explore patterns of
Criss-crossing as generative.

Although | began with a plan to document “schewfate moment” (p. 116) | found it
difficult to know when a comment might be generats. a connection to background
knowledge (code H). As an example, there was a mbatgosttest when Alex, upon reading
about animal fats in synthetic soaps, said “Wailhglan, that’s only if you're vegan. It doesn’t
really harm you, it's just that they don’t like tise.” | wondered whether this was a generative
schema of the moment. Certainly, the idea of peistmice emerged in Alex’s persuasive
argument on this topic — so maybe it was. And klf more confident in coding this as a
connection to background knowledge since therensasvidence that Alex was reading about
vegans at the time or that the insight necessla@lg to a new understanding of the topic. A
second round of analyses will return to these sattat the specific conditions under which this
type of statement occurred can be described anddi® evidence of generative synthesis in
essays. This analysis could inform developmentstgations of generative synthesis for novice
online readers.

On this point, students in this study did spentktconstructing an understanding of
individual texts(M) and, to a lesser degree, updating their understgrd their topic(J), but
“schemas of the moment” that could be consideremégative” (DeSchryver, 2012) were a very

rare exception. | think this is an important poifthe ways that adolescent students use the
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Internet, in school, while reading on curriculgpitts may represent an early moment in the
learning trajectory toward more expert syntheseeesses. Alternatively, the ways that these
students have learned to construct meaning in $chayp actually have shaped their approach to
online reading so that they prioritized the conginn of meaning within texts (i.e., ldentify
Important Information) more than the constructibmeaning across texts. Here, | draw on
assumptions that reading and learning are inekiga@oted in context (Brown, Collins &
Duguid, 1989; Lave & Wenger, 1991; Vygotsky, 1978).nurture development of generative
synthesis, as described by DeSchryver (2012), uitests need different models of instruction,
and explicit focus on integration earlier in th€#l2 schooling? The CCSS articulate this
expectation, but these are empirical questionswhaatant further study.

Limitations

Several limitations constrain the generalizabttifyhese findings. Sampling is the most
significant and obvious issue. A larger, more dseesample would permit more robust
conclusions. The limited results reported hereec¢flow power, which increased the threat of
type Il error. With more participants, additionéfieets, particularly with regard to within-group
and between-groups application of [(PST)iC?)] strategies may have been detected. Future
studies will address this limitation by extendihg sampling frame, but also, as necessary, the
length of time for data collection.

Given the constraints of the design, studentkigidtudy were only given three
opportunities to practice with LINKS. One questtbat emerges is whether or to what extent
LINKS, delivered over the span of a whole unit tofdy, or over the span of a semester, or even
a whole year might impact the complex set of skilisas designed to scaffold. In some fashion,

the limited impact of the intervention may havermadactor of too little time on task. Dwyer
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(2010) found significant impact of intervention oweo years of study but my study lasted only
two months. It will be important to extend the pérof release so that it is more gradual and
offers more guided support through the early stafekill development. A longer time frame
would enable a more robust examination of LINKSepaial to impact multiple, multimodal
Internet text integration processes and products.

It is fair to question whether or to what degreeown close involvement with data
analyses may have influenced the outcomes of tliy sAlthough | was deeply committed to
rigorous checks and balances on my applicatiomedés and evaluation of integration
indicators in students’ essays, it cannot be dgtitded out that | introduced bias. That saidain
study that has tried to break new ground in an gmegffield of study, | needed to be intimately
connected to the data in ways that a more objedistance would not have permitted.

It is important to note that a technical glitclttivent undetected during the posttest
meant that Dyad 4’s online inquiry processes wetg@corded. The recording stopped due to a
technical issue after only 6 minutes of readintyerefore used a mean value estimate of Dyad
4’s posttest scores, calculated by using scores their three practice sessions. This certainly
introduced variability, but given my observatiomatlhhis dyad consistently applied the same
general approach to their work, I felt this choicas justified.

Variability was also introduced because of vel+gorld interruptions to the schedule
of data collection. Student ilinesses, schedulmgflects due to tests, exams, and field trips
delayed data collection to after the winter bréldks was not part of the initial plan. The
disruptions may have influenced the impact of titervention for the participants. The upside,
however, is that despite these very real sourceartdbility, the LINKS intervention was found

to have a statistically significant impact on evide of integration in students’ persuasive essays.
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Finally, the use of non-validated instruments dilsats the claims that can be made in
this study. This choice was taken because, scsfapm aware, validated instruments for the
measure of integration in students’ online inqang written work have not yet been published.
One criticism would be that the design of the Tidiéx rubric was very closely aligned with the
intervention so that the statistically significaesults may, in fact, be more a result of this
alignment than the actual impact of the LINKS imggrtion on students’ ability to construct an
integrated understanding from multiple, multimobfaérnet texts. The rubric’s constituent
criteria may not, in fact, be the best cognitivaet indicators of multiple text integration and |
concede that this is a fair criticism. That sale tisk taken here to develop methods of
measuring these complex sets of processes oftartang place for further inquiry. In this way,
the rubrics, though certainly flawed, may be seea significant preliminary contribution to the

literature.
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CHAPTER 6
Conclusion

This study offers three contributions to thedief digital literacies intervention research.
First, and notwithstanding the limitations outlinedhe previous section, this study contributes
preliminary evidence that a strategically desigaed carefully choreographed intervention can
nudge adolescents toward the construction of agrated understanding of information
gathered from multiple, multi-modal Internet tegtging online inquiry, over and above simply
practicing this skill without instructional suppo#s noted, even evidence of a “nudge” at this
early moment in this field of research can be aber®id important. As teachers in the US adopt
the Common Core State Standards (CCSS) for Enlgéislguage Arts and Literacy in
History/Social Studies, Science and the Technicaje&ts (National Governor’'s Association
Center for Best Practices & Council of Chief Schofficers, 2010) in the broader context of a
digital age, it is essential for researchers amagdtgroners to carefully examine methods of
instruction that support development of multiplejltimodal Internet text integration skills for
all K-12 learners. These data provide hints of gedaal promise.

Second, grounded in theoretical foundations @iherreading, inquiry and instruction,
this study provides the LINKS [Learning to IntegrétiterNet Knowledge Strategically]
intervention for teaching ninth grade students bowonstruct an integrated understanding of
curricular topics through the finding and readifignultiple, multi-modal Internet texts. The
intervention included seven integrated parts: {@ddc discussion of reading prompt, reading
purpose and background knowledge; (b) quick, dirembduction and review of [(PST} (iC?)]
strategies and questions; (c) teacher modelingratiegy use for the purpose of constructing an

integrated understanding of topics from multipbet$evia a series of three screencasts that
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gradually released responsibility to students ¢here intervention sessions, (4) 30 minutes of
dyadic online inquiry; (d) guided teacher questignihat prompted application of [(P$F)

(iC%)] strategies; (e) note taking that required stisléo change ink color to delineate
information gathered from different information soes; (f) writing a persuasive argument for
20 minutes. It also includes a set of ten straged(®ST} + (iC*)] that could be considered the
content, or “the what” of integration strategiestraction. This framework bundles strategies
that have received support in the literature amghalthem with guiding questions that teachers
and students can use. Although other strategieswaaynt inclusion, as outlined, [[PSH

(iC*)] provides a preliminary framing for interventiogsearch that, like this study has done,
aims to support the development of multiple, muttital Internet text integration skills. The
coding scheme, aligned closely with [[P$F)(iC)], articulates a range of strategic activities
within the top-level categorical codes that teaslaard researchers may observe in similar
contexts and for similar curricular inquiry tasi8ep Appendix F]. The think aloud screencasts
that | created for this study are all publicly dable [See Appendix D].

Finally, this study provides a rubric for evalugtitrace indicators of integration in
students’ written arguments and a method for jysiif the provenance of those trace indicators
when articulated in students’ written argumentshadigh open for refinement and critique, this
instrument is my first attempt to fill a gap in theader field of online reading comprehension
research that could enable a more nuanced intatfneof integration for this particular type of
discipline-specific online inquiry task—a typetask that is increasingly expected in schools
and across disciplines (CCSS, 2010). Conversatiomsd the criteria included in this rubric
could lead to (a) the refinement of definitionswiltiple, multimodal Internet text integration

processes in online, school-based inquiry actsjtad (b) enable the development of baseline
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understandings of developmental trajectories fes#iskills across grade levels.

In sum, the LINKS intervention shows some pronokeffectiveness and these findings
raise many more questions than they answer. Haxagiined the question of impact (if any) in
this study, future research should focus more §palty on how and why. A stronger
understanding of the social, cognitive and contaxnteractions at play could inform nuanced
pedagogical practices and enable richer connectotigories of learning and adolescent
development. In a networked world that offers urtkh access to more information and more
perspectives than ever before, the ability to qosian integrated understanding from what is
found and read on the Internet, is fundamentallyartant to every facet of the literate lives our
students will lead. | hope this research will epaielachers and researchers to engage in
productive conversations about online inquiry, mplgttext integration skills development and
to research that further elucidates the complexitigeaching adolescents to construct an

integrated understanding from multiple, multimobhérnet texts.
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Appendix A: ACT Persuasive Writing Scoring Guidekn

These are the descriptions of scoring criteria tfzamed raters will follow to determine the score
(1-6) for each essay.

Score =6
Essays within this score range demonstrate effeceskill in responding to the task.

The essay shows a clear understanding of the Thgkessay takes a position on the issue and
may offer a critical context for discussion. Theasaddresses complexity by examining
different perspectives on the issue, or by evaigatie implications and/or complications of the
issue, or by fully responding to counter-argumeathe writer's position. Development of ideas
is ample, specific, and logical. Most ideas aré/falaborated. A clear focus on the specific issue
in the prompt is maintained. The organization eféissay is clear: the organization may be
somewhat predictable or it may grow from the wist@urpose. Ideas are logically sequenced.
Most transitions reflect the writer's logic and aseially integrated into the essay. The
introduction and conclusion are effective, clead avell developed. The essay shows a good
command of language. Sentences are varied andchorde is varied and precise. There are
few, if any, errors to distract the reader.

Score =5
Essays within this score range demonstrate competeskill in responding to the task.

The essay shows a clear understanding of the Thgkessay takes a position on the issue and
may offer a broad context for discussion. The estayvs recognition of complexity by partially
evaluating the implications and/or complicationshef issue, or by responding to counter-
arguments to the writer's position. Developmeriteas is specific and logical. Most ideas are
elaborated, with clear movement between gener@stnts and specific reasons, examples, and
details. Focus on the specific issue in the pramptaintained. The organization of the essay is
clear, although it may be predictable. Ideas agetily sequenced, although simple and obvious
transitions may be used. The introduction and amich are clear and generally well developed.
Language is competent. Sentences are somewhad zedkeword choice is sometimes varied

and precise. There may be a few errors, but theyaaely distracting.

Score =4
Essays within this score range demonstrate adequas&ill in responding to the task.

The essay shows an understanding of the task. Sdag ¢akes a position on the issue and may
offer some context for discussion. The essay maywsome recognition of complexity by
providing some response to counter-arguments tather's position. Development of ideas is
adequate, with some movement between general gaterand specific reasons, examples, and
details. Focus on the specific issue in the pramptaintained throughout most of the essay. The
organization of the essay is apparent but predet&ome evidence of logical sequencing of
ideas is apparent, although most transitions amplsiand obvious. The introduction and
conclusion are clear and somewhat developed. L@yggigeadequate, with some sentence variety
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and appropriate word choice. There may be someadistg errors, but they do not impede
understanding.

Score =3
Essays within this score range demonstrate some agwoping skill in responding to the task.

The essay shows some understanding of the taskesHagy takes a position on the issue but does
not offer a context for discussion. The essay ntkypawledge a counter-argument to the writer's
position, but its development is brief or uncldaevelopment of ideas is limited and may be
repetitious, with little, if any, movement betwegeneral statements and specific reasons,
examples, and details. Focus on the general tepiaintained, but focus on the specific issue in
the prompt may not be maintained. The organizaiiche essay is simple. Ideas are logically
grouped within parts of the essay, but thereti® ldr no evidence of logical sequencing of ideas.
Transitions, if used, are simple and obvious. Aroisluction and conclusion are clearly
discernible but underdeveloped. Language showsia bantrol. Sentences show a little variety
and word choice is appropriate. Errors may be alising and may occasionally impede
understanding.

Score =2
Essays within this score range demonstrate incongeht or weak skill in responding to the
task.

The essay shows a weak understanding of the thgke3say may not take a position on the
issue, or the essay may take a position but faibtovey reasons to support that position, or the
essay may take a position but fail to maintainreac®. There is little or no recognition of a
counter-argument to the writer's position. The g$s#hinly developed. If examples are given,
they are general and may not be clearly relevamt. &ssay may include extensive repetition of
the writer's ideas or of ideas in the prompt. Famushe general topic is maintained, but focus on
the specific issue in the prompt may not be manetzdi There is some indication of an
organizational structure, and some logical grougihigleas within parts of the essay is apparent.
Transitions, if used, are simple and obvious, &eg tmay be inappropriate or misleading. An
introduction and conclusion are discernible butimal. Sentence structure and word choice are
usually simple. Errors may be frequently distragi@md may sometimes impede understanding.

Score=1
Essays within this score range show little or no dkin responding to the task.

The essay shows little or no understanding ofdkk.tlf the essay takes a position, it fails to
convey reasons to support that position. The essaynimally developed. The essay may
include excessive repetition of the writer's ideasf ideas in the prompt. Focus on the general
topic is usually maintained, but focus on the sipe@sue in the prompt may not be maintained.
There is little or no evidence of an organizatiostalicture or of the logical grouping of ideas.
Transitions are rarely used. If present, an intotida and conclusion are minimal. Sentence
structure and word choice are simple. Errors mafydzpiently distracting and may significantly
impede understanding.
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No Score:Blank, Off-Topic, lllegible, Not in English, or \f@
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Appendix B: Trace Indicators of Integrative (Tlhdex Rubric

Criterion

Score

0=no

1 = somewhat, or
one example;
meets minimum
2 = yes definitely,
or more than one
example; exceeds
minimum

Evidence/Justification

Does the persuasive essay make an argument
consistent with the expectations outlined in the
topic prompt.

Does the persuasive essay include information
learned from more than one source?

Does the persuasive essay include information
learned from more than one medium?

In the persuasive essay, is the central
argument/ position grounded in corroborating facts
from two or more websites/texts?

Does the persuasive argument include
counterpoints to the central argument collected
from one or more sources different from the
sources used to construct the central argument?

Does the persuasive essay integrate facts that were
recorded as part of the author’s bank of pre-
existing knowledge?

Does the essay provide evidence for construction
of an integrated mental model of understanding: Is
there evidence of integration of information across
texts and/or within texts, and/or with background
knowledge?

Does the persuasive essay include linguistic markers
indicative of integration (e.g., seriation, transitional
phrases that connect ideas, connectives, parallel
structures that show an integrated understanding)
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Trace Indicators of Integration Rubric (cont'd)

Does the persuasive essay include explicit reference to
source information [i.e. mention of author, a reason
for why we should trust this information]?

Does the persuasive essay include a thesis/synthesis
statement that communicates an integrated
understanding of the topic?

TOTAL:
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Appendix C: Screencast Transcripts

At each stage of the intervention, | created aeswast for each topic, and for each condition.
This was because topics were counterbalanced focipants and the intervention changed at
each session according to the plan for graduahseleThe transcripts provided here are for the
third practice session for both treatment and cbrtwnditions on each topic.

Prompt 1

Wwind vs. Coal

Treatment group

Site 1

http://www.ucsusa.org/clean enerqgy/coalvswind/

Site 2

https://www.youtube.com/watch?v=FpucONE7WWk

Welcome to your third and final screencast of ttuelg The purpose of these screencasts has
been to help you develop skills and strategieynshesize, or integrate, what you read from
multiple online texts, and also with your pre-exigtknowledge.

The PST2 + iC3 formula provides a list of stratedgieat you can use to build an integrated
understanding of an issue as you locate informagwaluate it, synthesize it and update your
understanding. Recall that last time, we focuseiusively on comparing information with pre-
existing knowledge and on connecting informatioroas information sources. With each bit of
information you found, you asked yourself threegjoms -- 1) Is this the same as something |
know or have read elsewhere? 2) Does it contradigb against something that | knew or read
elsewhere? and thirdly, is this new informatiort tiates my understanding in a new direction or

deepens it in some way.
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This time, you will watch me and listen as | engagmy own online reading process in
response to the prompt on wind vs. fossil fuelsefeergy production. This time, however, |
won't be quite as explicit about naming the streged am using. Your task will be to watch,
listen and to identify the strategies I'm usingredhe way. Also, as you identify the strategies,
ask yourself if you would make the same choicelshaye made.

Let’s get started.

Okay, so | need to determine the relative enviramalempact of wind vs. fossil fuels for power
generation.

Here are my notes -- I've written down what | knalready here. [show Google Doc with notes]
Search [go to Google, enter search terms & sayd$l6iossil fuels vs. wind for energy
production”

Hmmm...I'm skimming and scanning [on the SERP]. going to pick this one. It's from a non-
profit and it seems to confirm what | know already.

It's an informational website.

Who are these folks?

They're an advocacy group -- okay -- so this hafigsto understand their perspective.

| see this information about wind.

| think I'll copy it and add it to my notes.

Okay -- so now that | have it in my notes, I'm tkimg about how it compares with my
background knowledge. It seems to confirm my pristegrg knowledge. Wind energy
production doesn’t pollute the air, water or land.

It also extends my understanding because | now Kmawit doesn’t pollute -- which explains

why it's considered clean energy.
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| didn’t know that fossil fuels were required to keavind turbines -- so that's completely new
information, and it contrasts with my pre-existhkigpwledge. | thought wind was emissions free
- but it may not be.

Also, I didn’t know that birds are harmed.

Okay -- so what do | still need to understandikd to see what other organizations say about
wind vs. fossil fuels.

Go back to search results.

Is there anything here that | could use?

Hmmm...this video seems promising. It's short.

Who are the authors?

And, it's from an organization that seems to beagadting for the fossil-fuel industry which
makes me wonder about the weight | should give therispectives. There may be some
truth...but the fossil fuel industry stands to laset of money if wind power generation takes
over...

I’'m going to watch it.

Watch video.

Okay -- so what information seems important froat tideo?

1) Fossil fuels are used to build, transport atdidate parts of wind turbines

This means that wind power is not emissions fiige,llthought. It also seems consistent with
what the Union of Concerned Scientists said. Sai;gfa connection across sources that seems to
back up the same idea.

2) Subsidies on wind make energy more expensiveveryone. This seems like it could be a

politically motivated statement. | think | will néeo investigate this claim a little further.
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| also wonder about the long-term environmentalantf emissions from the production of
wind energy. If we build lots of turbines now, wduhe clean generation of energy in the future
be worth the output costs now? Hmmm...lots moresearch.

Okay -- so now, it's your turn.

Before you start reading, take a moment to idenkigy/strategies that you saw me use as | read
and thought aloud.

Also, would you have made the same choices? Dichyake the same connections?

Share your thoughts with your partner and themt gtaur reading.

Control Group

Welcome to your third and final screencast of tiuels The purpose of these screencasts has
been to provide you with some starter texts anokmétion that you can use as you synthesize,
or integrate, what you read from multiple onlingtse

This screencast will help you get started with yoslanline reading and synthesis task.

As you know, you will need to determine whetherdvmlls are a better way to make energy
than power plants that use fossil fuels to maketetity. Then, you will need to construct a
persuasive argument and use multiple Internet text® so because no one source could
possibly tell you everything that you need to knmwthis issue.

Today, I’'m going to search for a couple of sourttes | could use to construct a persuasive
argument to this question.

I'll pause so that you can read and listen silenthen, like before, you'll get started with your
own Internet reading and research.

Ready?

Enter search term [in Google]: “fossil fuels vsndifor energy production”
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Skim, scan down...and choose the Union of concesorshtists page.

Pause for same amount of time as in treatment video

Return to list and pick the video.

Okay -- now that you have some information to get gtarted, it's your turn to read more.

Happy Reading.

Prompt 2

Nuclear Fission

Treatment

Welcome to your third and final screencast of ttuelg The purpose of these screencasts has
been to help you develop skills and strategieymthesize, or integrate, what you read from
multiple online texts, and also with your pre-exigtknowledge.

The PST2 + iC3 formula provides a list of stratedleat you can use to build an integrated
understanding of an issue as you locate informagwealuate it, synthesize it and update your
understanding. Recall that last time, we focusetusikely on comparing information with pre-
existing knowledge and on connecting informatioroas information sources. With each bit of
information you found, you asked yourself threeqfiems -- 1) Is this the same as something |
know or have read elsewhere? 2) Does it contradigb against something that | knew or read
elsewhere? and thirdly, is this new informatiort tates my understanding in a new direction or
deepens it in some way. [put this at top of NOTES]

This time, you will watch me and listen as | engagmy own online reading process in
response to the prompt on whether the peacefubfuseclear fission for power generation are
worth the risks. This time, however, | won't be tguas explicit about naming the strategies from

the PST2 + iC3 formula that | am using. Your task me to watch, listen and to identify the
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strategies I'm using along the way. Also, as yanidy the strategies, ask yourself if you would
make the same choices as | have made.

Let’s get started.

Okay, so | need to determine the pros and consi@éar fission.

Here are my notes -- I've written down what | knalready here. [show notes in GDoc.]
Search [enter search terms in Google]: “risks eaéfits of nuclear power”

Hmmm...I'm skimming and scanning. I'm going to pitks one. It's from a non-profit and it
seems to confirm what | know already.

It's an informational website.

Who are these folks?

They're a group of scientists who say they haveesied interest in nuclear power beyond just
providing facts.

| see this information in the summary.

| think I'll copy this to my notes.

Also this.

Okay -- so now that | have this information in notes, I'm thinking about how it compares
with my background knowledge.

It seems to confirm but also to go against my pristimg knowledge -- | thought nuclear plants
were emissions free -- but actually, they have LOWL,no, emissions. The mining of uranium
and its conversion into nuclear fuel generates C&¥®this takes my understanding in a new

direction.
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As | update my understanding, | feel like my unthrding of this one aspect of nuclear fission
is a little deeper. But I still have more quessi@out the risks. | know already about nuclear
disasters like Chernobyl and Three-mile Island. thexe other risks?

Go back to search results.

Is there anything here that | could use?

Hmmm...this video seems promising. It's short.

Who is this organization? Climate central -- whky're not advocating a particular position. But
they do want to influence policy. | need to keep th mind as | weight what | learn here.

Okay, I'm going to watch it.

Watch video.

So, what information seems important from that efzle

1) First -- the nuclear physicist did mention t@W CO2 emissions -- that's a connection to the
nuclearinfo source -- both sources gave the safoemation, and both sources seem pretty
objective -- so | think | can put some weight irsths | construct my understanding.

2) The cons -- well, | knew about disasters likeefobyl -- so “catastrophic accident” backs up
what | knew. | also knew about nuclear waste beipgoblem -- but not the weapons
connection. That seems pretty important.

| think I'll investigate how likely it is that ancaident could occur -- but also how easy it is to
make nuclear weapons from nuclear power genertgmmology. This seems like it would be
important for my argument.

Okay -- so now, it's your turn.

What strategies did you identify as | read and ¢fm@aloud?

Would you have made the same choices? Did you tieksame connections?
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Share your thoughts with your partner and themt gtaur reading.

Control Group

Welcome to your third and final screencast of tiuels The purpose of these screencasts has
been to provide you with some starter texts anokmétion that you can use as you synthesize,
or integrate, what you read from mutliple onlingtse

This screencast will help you get started with yoslanline reading and synthesis task.

As you know, you will need to determine whether pleaceful use of nuclear fission for power
generation is worth the risks. Then, you will néedonstruct a persuasive argument and use
multiple Internet texts to do so because no oneceotould possibly tell you everything that you
need to know on this issue.

Today, I'm going to search for a couple of sourtted | could use to construct a persuasive
argument to this question.

I'll pause so that you can read and listen silenfhen, like before, you'll get started with your
own Internet reading and research.

Ready?

Search term: “risks vs. benefits of nuclear power”

Skim, scan down...and choose the nuclear info.age p

Pause for same amount of time as in treatment video

Return to list and pick the video.

Okay -- now that you have some information to grt gtarted, it's your turn to read more.

Happy Reading.
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Prompt 3
Math vs. Chemistry Careers

Treatment

Welcome to your third and final screencast of ttuelg The purpose of these screencasts has
been to help you develop skills and strategieynehesize, or integrate, what you read from
multiple online texts, and also with your pre-exigtknowledge.

The PST2 + iC3 formula provides a list of stratedgleat you can use to build an integrated
understanding of an issue as you locate informagwaluate it, synthesize it and update your
understanding. Recall that last time, we focusetusively on comparing information with pre-
existing knowledge and on connecting informatioroas information sources. With each bit of
information you found, you asked yourself threeqfioms -- 1) Is this the same as something |
know or have read elsewhere? 2) Does it contradigb against something that | knew or read
elsewhere? and thirdly, is this new informatiort tates my understanding in a new direction or
deepens it in some way. [put this at top of NOTES]

This time, you will watch me and listen as | engagey own online reading process in
response to the prompt on whether advanced stuchatif or chemistry offers better career
prospects. This time, however, | won't be quiteeaglicit about naming the strategies from the
PST2 +iC3 formula that | am using. Your task Wi to watch, listen and to identify the
strategies I'm using along the way. Also, as yanidy the strategies, ask yourself if you would
make the same choices as | have made.

Let’s get started.

Okay, so | need to determine whether advanced sttidhath or chemistry will lead to better job

prospects.
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Here are my notes -- I've written down what | knalready here. [show notes]

Search: “math vs. chemistry careers”

Hmmm...I'm skimming and scanning. I’'m going to pitks one. It's a dot org.

Pick weusmath.org/chemist

It's an informational website.

Who are these folks?

Oh - it's a website created by the math departraeBrigham Young University. | feel like | can
trust this information.

Okay -- so, here’s some information | could use.

| think I'll copy this to my notes.

Also this.

Okay -- so now that | have this information in notes, I'm thinking about how it compares
with my background knowledge.

| knew that a lot of chemistry was required in agrtindustries, though not necessarily this
many. | did know that chemists helped in the mactuf@ of many products like soap and
plastic, so this confirms my pre-existing knowledge

| didn’t, however, know how much chemists can expeenake. This is an important
consideration for future career prospects.

| also didn’t know how much math was involved wathemistry.

Now I’'m wondering if there are more job prospectthwnath specifically because it could be a
foundational skill set for a lot of other jobs.

Let’s see if | can find out more.

Go back to search results.
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Is there anything here that | could use?

Hmmm...this video seems promising. It's short.

Who is this organization? wonderville.ca -- okayhey seem to be a government organization
that promotes science information -- that seemiypreliable.

Okay, I'm going to watch it.

Watch video.

So, what information seems important from that efzle

1) Chemical engineers use math! That backs up Wieaid at the other site.

2) Chemical engineers solve problems -- like howta plants into textiles. That's interesting. |
didn’t know that before.

Now, | realize that math and chemistry are conrte&e i'm going to need to tell 9th graders
about this in my argument. | also need to answeresmore questions.

| don’t know much about the number of jobs in matlthemistry fields - or how well math jobs
pay relative to chemistry jobs. | need to find thig next.

Okay -- so now, it's your turn.

What strategies did you identify as | read and ¢fm@aloud?

Would you have made the same choices? Did you iingksame connections?

Share your thoughts with your partner and themt gtaur reading.

Control Group

Welcome to your third and final screencast of tiuels The purpose of these screencasts has
been to provide you with some starter texts anokmétion that you can use as you synthesize,
or integrate, what you read from multiple onlingtse

This screencast will help you get started with yoslanline reading and synthesis task.
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As you know, you will need to determine whetherathed study in math or chemistry offers
better job prospects. Then, you will need to cartsta persuasive argument and use multiple
Internet texts to do so because no one source pagkslbly tell you everything that you need to
know on this issue.

Today, I’'m going to search for a couple of sourttes | could use to construct a persuasive
argument in response to this question.

I'll pause so that you can read and listen silently

Then, like before, you'll get started with your ownernet reading and research.

Ready?

Search term: “math vs. chemistry careers”

Skim, scan down...and choose the weusemath.orgishpage

Pause for same amount of time as in treatment video

Return to list and pick the video.

Okay -- now that you have some information to get gtarted, it's your turn to read more.

Happy Reading.
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Appendix D: Screencast URLS and Timings

Hyperlinks to all screencasts are curated at htigghirahagerman.com/downloads-and-links/

This table also provides a listing of URLs. Pleaste that screencasts were recorded in HD

using Camtasia (Techsmith, 2012). YouTube, howedjysts the quality of the video in real

time according to bandwidth demands. Quality of\ideo may, therefore, vary depending on

when you view it. This did occur during the studifiis meant that on occasion, | reverted to the

recorded version of the video on my computer hartedo ensure the highest quality viewing

experience for all participants.
Table D1

Summary of Screncast URLs

Topic Session Treatment Version

Control Version

Wind v. Coal 1 http://youtu.be/u_3b7BzUJzA
http://youtu.be/-0Y4DCOPyko
http://lyoutu.be/WRhk-UU-sVo

Nuclear Energy 1 http://youtu.be/Oz3fTMEb2gc
2 http://lyoutu.be/AXG1ARz32Bg
3 http:/lyoutu.be/ _zKOZ2eraiGg

Math v. Chemistry 1 http://youtu.be/uyoljyGIB38
2 http://youtu.be/MN4Ez3 NpKE

3 http://youtu.be/sCmr2B2jPl4

httyolitu.be/5y5wKIKIW1w
http://youtu.be/SGWiaYIM
http://youtu.be/14iyocCw

Htymutu.be/tXv11t5X1lg
http:/lyoutu.be/QCHABRS6AI
http://lyoutu.be/Y XY dfzgl

hityoutu.be/uyoljyGIB38
http://youtu.be/DBSX3H85¢

http://youtu.be/cRféltg
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Table D2

Summary of Screencast Content and Timings

Topic & Texts Session Content Time Treatment Control

(Website + Video) Screencast Screencast

Length Length
Wind v. Coal 1 3:10 + 1:25 14:55 9:29
Union of Concerned Scientists
Website: 2 46 + 1:25 8:44 3:06
http://www.ucsusa.org/
Institute for Energy Research, 3 55 + 1:25 9:10 5.07
Wind = Fossil Fuels Video:
http://youtu.be/FpucONE7WWk
Nuclear Energy 1 3:11 + :46 15:18 10:52
Nuclearinfo.net website 2 1:10 +:46 7:41 2:34

http://nuclearinfo.net/
What are the benefits and risks 3 1:20 +:46 7:48 5:11
of nuclear power? Climate
Central
http://youtu.be/h9xFcooulf8

Math v. Chemistry 1 3:49 +2:23 17:34 9:49
Brigham Young University Math
Department Website
http://weusemath.org/
Wonderville.ca Cool Careers: 2 1:10 + 2:23 8:51 4:09
Chemical Engineers
http://youtu.be/_UXwbxM8Yfl
3 1:20 +2:23 9:22 6:22
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Appendix E: Topic Prompts

PRE-POST Prompt 1
Curriculum Expectation: Propose possible effects (on the genes) of exg@sirorganism to
radiation and/or toxic chemicals. (B4.2E)

All mothers and fathers want to ensure their balivesin a safe and healthy environment but,
understanding the potential impact of common hooise&nd baby products on a baby’s
development takes specialized knowledge. What imédion do parents need in order to make
good choices for their families?

Using multiple, trustworthy Internet texts of aiypé (e.g., print, photos, video, graphics, charts,
figures, tables etc.), read about possible effeicthemicals commonly found in soaps on child
development. Then, using what you have learnede\arpersuasive argument for parents of
young children that is for or against the use oitlsgtic soaps.

Remember also, to talk and think aloud as you réad.can jot down notes using any method
you choose. You are allowed to use video, audiopactdres as information sources in addition
to text. You will have time at the end of your remgsession to talk about what you’ve learned.
Then, you will write your argument.

PRE-POST Prompt 2

Curriculum Expectation: Propose possible effects (on the genes) of exg@sirorganism to
radiation and/or toxic chemicals. (B4.2E)

Doctors prescribe radiation treatment for certanmd& of cancers. Radiation treatments Kkill
cancer cells by interfering with their DNA so tlthéy can no longer reproduce. However,
radiation therapy can also impact healthy cellstaalthy DNA in our bodies. If someone has
cancer, should they accept the risks?

Using multiple, trustworthy Internet texts of aiypé (e.g., print, photos, video, graphics, charts,
figures, tables etc.), read about the possibleesffef radiation treatment on cancer cell DNA
versus healthy DNA in healthy cells. Then, usingtwou have learned, write a persuasive
argument for someone with cancer that is eitheofa@gainst radiation treatment.

Remember also, to talk and think aloud as you réad.can jot down notes using any method
you choose. You are allowed to use video, audmiups, graphs, charts, figures etc. as
information sources in addition to text. You wid\e time at the end of your reading session to
talk about what you've learned. Then, you will wrjtour argument.
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Practice Session Prompt 1

Curriculum Expectation: Describe renewable and nonrenewable sources afyef@ human
consumption (electricity, fuels), compare theireeté on the environment, and include overall
costs and benefits. (E2.4A)

Your family just took a road trip to Toronto frallichigan. As you drove along the
highway, you saw fields and fields full of windnsilthat are generating “clean energy”. Clean
energy is a big topic in Michigan these days assthte looks for new industries. Are windmills
a better way to make energy than power plantsudmafossil fuels to make electricity?

Using multiple, trustworthy Internet texts of atype (e.g., print, photos, video, graphics,
charts, figures, tables etc.), read about the enmental impact of wind energy vs. coal-fired
electric plants. Then, using what you have learngide a persuasive argument on the
environmental impact of wind vs. coal for energgduction that would convince Michigan
lawmakers of your position.

Practice Session Prompt 2
Curriculum Expectation: Describe peaceful technological applications aflear fission and
radioactive decay. (P 4.12A)

Anti-nuclear advocates say there are no safe dsasctear energy. However, many countries
around the world use nuclear fission peacefullgnget their energy needs. Are the peaceful uses
of nuclear fission important enough to outweighrikks?

Using multiple, trustworthy Internet texts of aiypé (e.g., print, photos, video, graphics, charts,
figures, tables etc.) read about the risks of rardigsion and the peaceful uses of this
technology. Then, using what you have learned gvaripersuasive argument for leaders of a
country considering nuclear power that would coogithem of whether to use nuclear fission or
not.

Practice Session Prompt 3
Curriculum Expectation: Evaluate the future career and occupational paispé science
fields. (C1.2E.)

There are many factors to consider when choosiadpdst career path, but one important factor
is the range of careers you could do with advastedly in given subjects like science or math.
Your Science teacher has asked you to researdiigbe of jobs you could do with training in
chemistry vs. the types of jobs you could do wighnting in math/[]

Using multiple, trustworthy Internet texts of aiypé (e.g., print, photos, video, graphics, charts,
figures, tables etc), read about whether advanicely ®f chemistry or

math offers better future job opportunities. Thesing what you have learned, write a
persuasive argument that recommends advancedhgameither math or chemistry to ninth-
grade students around the country.
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Appendix F: List of Codes
Note.Top-level categories are listed as headings id.l#libcategorical codes are listed as bullet
points. Letters were assigned arbitrarily to togelecategories using Morae (Techsmith, 2012)
which constrains coding choice to letters of th@habet.

A: Purpose
e Using purpose to plan online inquiry process, egflgat the start of the reading session

B: Pre-existing Knowledge
e Pre-reading discussion of what students alreadwksmothe topic

: Search
Planning search terms through discussion and reggpoti
Typing/entering search term (new search terms)
Revising or refining search terms
Using auto-complete to pick a search term aftezramg key word stem
Going to Google (entering www.google.com or by sartieer method)
Planning an overall search strategy (e.g., ledscéeon this topic and then on this topic so
we can compare)
e Tangential search to fix-up gap in understanding
e Expressing emotion -- frustration, dismay, genaradiety because student doesn't know
what search terms to use, or because they neetfettdra Google
e Using search function within a website

e o o .O

D: Source Selection

e Skimming and scrolling down and up a list of seaedults - with eyes and mouse

e Hovering with mouse; scrutinizing for potentialliyi

e Reading search result title, URL or part of snipge&t aloud as a way to (a) identify a link as
having been viewed and considered, (b) communtbé&enformation to partner, (c)
consider the link's utility.

e Previewing link using >> arrows in browser

e Making and articulating predictive inferences usthges from info in search result entry
(i.e., snippet text, URL, Title, or the >>preview)

e Clicking on first search result without evidencestategic inferencing beyond perceived
content-based relevance

e Using in-site menus and/or suggested hyperlinks

e Entering a URL directly into address bar

e Returning to list of search results after readingxd; reviewing, reconsidering potential
utility of these results

e Using previous knowledge to identify the potentitility of a site
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e o o .O

- Type

Using knowledge of source structure or source genneake predictive inference about the
type of information the source will contain, théexance of information and/or its reliability

: Trustworthiness BEFORE selecting and reading

Identifying or questioning authorship before salegsource
Identifying or questioning site credentials [of dagd] before selecting source

: Trustworthiness DURING reading

Questioning and/or critically evaluating trustwangss of text or information source based
on clues and information extracted from text

Identifying and/or evaluating the relative weigh&t information from a given source should
have based on its' assessed trustworthiness

. Identify important information

Reading aloud

Reading silently

Skimming and scrolling down the page to identifiormation to read

Skimming the text while reading -- skipping to infwation that seems most relevant,
important and/or useful

Previewing/Sampling a text or a text section teedwaine its utility before reading closely
Monitoring or Predicting the utility of a text oneagaged in the reading process
Taking turns reading from a text

Explicitly Identifying facts as interesting, relexaimportant, just what they need or not what
they need

Using "find" feature within a page or a .pdf onliteelocate a keyword and therefore
information that is most relevant to purpose/regdjnestion

: Compare to background knowledge

Stating explicitly how information in text companegh pre-existing knowledge (confirms,
contradicts, extends)

Articulating an affective response to a text witbrds and/or paralinguistic expression (e.g.,
huh? Wow) in a way that shows the student is ssedribothered, intrigued, impressed
because this is new information or information #@tfirms what he/she already knew

I: Connect with other texts

Identifying and stating explicitly how ideas in cemt text connect to ideas in another text
read during study (inter-textual connection)

Identifying and stating explicitly how ideas in cemt text connect to ideas read earlier within
text (intra-textual connection)

Identifying and stating explicitly how ideas in cemt text connect to ideas in a text read
outside of the study (extra-textual connection)

Planning reading path in order to facilitate inextual connections/comparisons
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J: Continually Update

e Re-reading the prompt, checking to be sure the ptasrunderstood or re-focusing on
purpose in a way that informs or enables a nept ste

e Discussion that supports integration of ideas, eatsto the purpose of their reading
activities, and/or furthers their reading process

e |dentifying what is known on the issue and/or wikaiot yet known as a way to clarify
logical next steps

e Using a focus on purpose to prompt planning fort iséaps

e Reconsidering interpretations of an idea afteriread

K: Student Question
e Questions that are of a procedural or technicalreatr that ask for repetition/clarification of
what was said; these are not questions that fattlseoconstruction of meaning.

: Constructing Understanding within a single text
Summarizing, paraphrasing and/or restating to coastinderstanding of meaning
Word-level and/or sentence-level monitoring/fix-up
Asking question to clarify understanding of text

e o o z

=z

: Student Takes Notes

e Student(s) record, in writing, what they identifyienportant from the text they are currently
reading

e Monitoring/metacognitive commentary/evaluation ofextaking process

Q: Researcher Question - Treatment Group

Questions asked of treatment students during pedtgatment sessions; designed to support

learning or focus on the reading process in sonagesgfic way

S: Researcher Scaffolding - Treatment Group

e Any comment, discussion, ideas shared with treatsteidents and that is designed to
support students' multiple text integration proessa some way

P: Researcher Check-in Control

e Any question or comment that Michelle asks/provittethe control condition students
during their "practice” sessions; designed to &iidormation about what is being read
and/or control for "teacher presence" in studertsling experiences

L: Reading on Topic that is Tangential to the Readig Purpose
e Any reading activity that takes the student oféidirection that is only very loosely
connected to the prescribed reading purpose, #ineditn the prompt

R: Bounce
e Clicking to a site and then immediately clicking,ausually without indication of the reason
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O: Observation Worth Exploring Further

e This is a catch-all code that permits me to go liaakxamine situations like (a) technical

failures and how kids resolved them or (b) conv@rea/interactions that weren't directly
related to the RQs but may be of relevance to anctiudy
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Appendix G: Representative Excerpts for Each Co@atggory

Note: Representative excerpts have been extracted frertrdnscripts of treatment and control
dyads. ST = Search Term; (T) = Treatment DyadAHC)pntrol Dyad

AN, BK, BL, BS, BZ, CS, DT, FD, HU, LG, MO, PO, SSR, TN, WS are participants in the
study.

Examples of A: Purpose

1(T)
[@ 2:00] ALEX: Alright so, synthetic soaps and kesbi[restating the main ideas]

2(C)
AN:[summarizing what their reading purpose is] Oksxy cancer cells dna vs. healthy dna

Example of B: Pre-existing Knowledge

1(T)

BL: Do you have any more background knowledgeitdtave any so, I'm just gonna write
that.

DT: I'm not gonna go too verbal on this. [smalkjal

BL: Okay, so | have no prior knowledge. How areguéng to approach this. [a suggestioin to
plan search]

DT: We have prior knowledge. We know that radiatoan kill healthy cells. | mean it kind of
said that. BL: It's in the prompt. Fine, you carit&vthat down. So, no prior knowledge.

2(C)

AN: Well, children don't really use a specific typesoap. BS: Well, there's like baby soap.
Johnson's and Johnson's. AN: Ya. That's sort oéilee, | don't know. Seven year-olds. BS:
[Shakes her head.] Baby soap. AN: Baby powder.

Examples of C: Search

1(C)
[@ Google] AN: [types: cons] | mean, we found pho®aning, during the silent reading time
with the video] Maybe we should go for cons nowP:[&ons of nuclear fission]

2(C)
BS: [types google.com] So now, we're looking up 1@bbyl. [into search bar: chernobyl]
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3(T)

JOHN: [starts to type in search phrase] synthe-

ALEX: It's already there. [meaning that autocompleas already suggested an appropriate
search term]

JOHN: [chooses autocomplete suggestion for firatcde synthetics materials in children soap]
ALEX: [...] You have to click search.

JOHN: That might be a good idea.

4 (T)
21:08 ALEX: [types in new ST: is synthetic soap abher]
21:38 ALEX: [Refines his ST: is synthetic soap gierahan natural soap]

5(C)

LG: | guess we could try going to a different sjtéicks on back button from
www.lesstoxicguide.ca website to go to Google deagsults page]

LG: [at search results page] Um. Let's type in dbing else. Um. [dictating search phrase]
effects of chemicals in baby soaps [MO types tbisearch bar - Affects of chemicals in baby
soaps] [LG sees notice at top of results page: 8topresults foilEffectsof chemicals in baby
soaps -- she clicks on this corrected version]

Examples of D: Source Selection

1(T)

[ST: harmful effects of natural soaps]

JOHN: [hovers over first result] Oh. Here's a gooé. [Title: How do | Choose the Best Baby
Soap? URL: www.wisegeek.com/how-do-i-choose-thdé-baby-soap.htm] ALEX: Hm, but. |
don't [in a skeptical tone]

JOHN: But that's what we're ask - trying to find,as the best soap for their child.

ALEX: [looks at prompt] | guess so.

JOHN: [clicks] We don't always have to write someghdown. We can just look at it.

2(C)

[Considering menu options in a page that theyheaaly read for additional texts of use.] [BZ
clicks on Nuclear Materials from top-level menu dhnen selects Special Nuclear Material from
sub-level menu.]

3(C)

WS: Top 10 lists!

CS: [reads the title] Highest paying jobs. [thstfiresult] [she scrolls to the second] High paying
chemistry jobs -- we could do this one.

159



WS: Wait, no, that's with only bachelor's degreagling the third title] There's some high
paying options in the field of chemistry WS & 4B {inison] -- and it's a dot org. [also coded as
F: Trustworthy]

CS: [clicks] [Title: What are some high-paying @ar options in the field of chemistry? URL:
degreedirectory.org/.../What_are_some_high-payiageer_... Snippet: Would you like to mix
chemicals and create products? If so, the oppdigsrin the field of chemistry can be very
competititve. The High-paying...]

Examples of E: Type

1(C)
TN: [She clicked on Baby Synthetic Soap but TN gFgped immediately that the site was a e-
commerce] Oh no, that's just to buy it. [Then thkgked away.]

2 (T)
BL: It's a blog. [he clicks away]

Examples of F: Trustworthiness Before Selecting anBeading Closely

1(C)

SR: [before reading closely] Um, that may not berniost reliable source. [commenting on
yahooanswers.com question about the cost of emricranium]

BZ: Well no. But generally, things like that arg@od place to start.

[BZ clicks away from the site]

2(T)

DT: Are you sure we can trust this site? Oh, atguakver mind [she reads the title]
BL: [laughs] National Cancer Institute

DT: | read that and said never mind

BL: Oh, you can't trust it - DOT GOV?

DT: You can. Don't be sassy.

3(M

[At first glance of site, after M suggests it lodkse a good site.]

PO: Yes, this is the United States Department dbkdusing a very confident tone] Sounds
promising.

Examples of Y: Trustworthiness During Close Reading

1(T)
BL: So, do we still trust this site?
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DT: It's the same website, BL, it's just differanticles.

BL: | know, but. Hold on. Are these user contriluifte

DT: hmhm.

BL: cause it might be a little biased.

DT: How could it be biased?

BL: | mean like.

DT: How can it be biased-

BL: We can keep this, we can look at this, but tweutd use it with caution.

DT: How can you be biased about cancer?

BL: Not necessarily against cancer, more biasethageadiation treatment. Could be lobbyists.
DT: They're gonna be like - let me finish -- peogte going to be all against cancer --[inaudible,
but generally, she makes comments about how itavbelstupid to lobby against radiation
treatment] they're not going to be that stupid, ean.

BL: [laughs a little]

2(C)
BS: This seems legit [then she grimaces in a walygtggests she was being sarcstic. She
guestions the reliability/value of this source v@N explores hyperlinks further]

3(T)
CS: [having just recognized the inconsistenciesalary reporting between myplan.com and
weusemath.org] | trust the other website more thouyS: Me too. It was a dot org and this
isn't.

Examples of G: Identify important information

1(C)

BS: Wait [she's reading and scrolling to find iforelevance]

[Title of article: People died at Three Mile Islan@he Free Press - Indpendent URL:
freepress.org/columns/display/7/2009/1733]

AN: Um Public lied to. The public was lied to argbte was an explosion.

2(C)

[@ www.lesstoxic.ca/index.asp?fetch=babycare]

MO: [reading silently] [they click on a subpagerfraghe homepage that focuses on soap,
specifically www.lesstoxic.ca/index.asp?fetch=batrgésoap]

LG: Let's see. Ummm [reading silently]

MO: We should probably write that down.

LG: Okay. [@3:46 They position their mouse overititeoductory paragraph to this page - LG
copies down the first list of toxic chemicals]
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3(T)

[They click on heading, What are the side effegig] start reading about the side effects]
[strategic episode ends at 16:11]

BK: Okay. [clicks on the title What are the sidéeets]

PO: Side effects. Fatigue. [laughs]

BK: Red, itching, peeling skin [grimaces]

PO: Okay, side effects [taking notes] are red mghl say scratching when | mean itching, | say
it scratches, peeling skin, in your treatment ait@a,usually happens after about four weeks.
[noting] four weeks post-treatment.

BK: Treatments.

PO: Then, there's more. There's fatigue as a ielet.e

BK: We have to write the paragraph.

PO: You may feel tired. Well, fatigue is obviouariting notes] you may feel more tired than
usual

BK: I'm pretty sure everyone in America feels fatg

PO:What, you just said to write it down.

BK: I just wrote fatigue -- | didn't write you mdgel more fatigue than usual.

PO: Well, you just told me to write it down. You$e annoying. Wait. Loss of appetite, ap-pa-
pa-pa-pa. Appetite. Hair loss.

BK: Okay.

PO: Bam. How do | take care of my skin? What tolégave the marks on your skin until
treatment is finished. Go down. Will | be able vk sex? That's up to you. Okay, that's pretty
obvious. What other things can | do to help myse&® well. [taking notes] To help. Eat healthy.
Drink at least 8 cups of water...8 cups of H20 a @aink soap and milk? oh, soup. | was really
confused. Get some exercise and plenty of restinjgjoexercise and plenty of rest.

Examples of H: Compare to Background Knowledge

1(C)

BZ: [reading silently about Chernobyl]

[The text states: There have been serious accigétite small number of nuclear power
stations. The accident at Chernobyl (Ukraine) iB6LEd to 30 people being killed and over
100,000 evaculated. In the preceding years, an@d@000 people were resettled away from the
radioactive area. Radiation was even detectedatlewusand miles away in the UK as a result
of the chernobyl accident. It has been suggestadirer time 2500 people died as a result of the
accident.]

BZ: Chernobyl, ya. You still can't walk on the ggdkere.

[The text includes NOTHING about not being ablevilk on the grass. BZ made a connection
to background knowledge.]

2(T)
PO: | know we have natural soaps at the housethbytre like $15 a bottle.

3(T)
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WS: | didn't know that Chernobyl was real. | thoughwas just a movie thing.

Examples of I: Connect with Other texts

1(C)

[after reading about the nuclear disaster at TMide Island in the USA]

BS: Chernobyl was probably more popular AN: Beegusople died. Popular? [they laugh in
that way that suggests they don't consider it #st bhoice of words...]

2 (C)
BZ: [nodding his head as though to acknowledgeltbdias read this before -- i.e., in the snippet
text and at nrc.gov previously] 235, plutonium 239.

3(M)
ALEX: There's more about the fragrances being bazktexposed to. So, we know that's true.
JOHN: Where are you reading that? Oh. Right.

Examples of J: Continually Update

1(C)
BS: [after taking notes] | kind of want to see hamany people are employed AN: At this place?
BS: No, at an average nuclear power plant. Liksemif it would create jobs.

2(T)
JOHN: [seemingly inspired by the last passage ad]ré/ell, maybe that's a question we could
ask. What are the effects of F, D and C colorantsoap dye.

3(C)

BZ: [talking aloud] Okay, ya, so you can use UramiR35. [This is VERY interesting. BZ has
been wondering about this question since he wteeairc.gov website and was blocked when
trying to access info about nuclear materials. éksdJranium 235 as an autocomplete option,
which seems to confirm for him that you can usenina 235 in the production of nuclear
weapons.]

4 (T)

PO: [reading from prompt to remind herself what plepose is] Radiation treatment for certain
kinds of cancers.

BK: [clicks the back button in browser]

PO: Go to, go to pictures.

BK: [clicks on images]
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PO: Never mind. That's Gray's Anatomy. [laughten|tG...
BK: Okay, we're just going to go to cancer radiaticeatment.

Examples of M: Constructing Understanding within asingle text

1(T)

ALEX: So, this is a pro-soap site? [he's asking thuestion to construct an overall
understanding of the author's stance, what thecobgs of the site might be] Natural soap?
JOHN: Hmhm. [nods in agreement] Shea butter. Thatwgral.

ALEX: So, they're talking about the dyes of thegbda

JOHN: | think so. [...] Or things that may contribuo the soap. Content.

2 (T

[reading from the www.jobbankusa.com site] BK:r8ost of them make between $56 000 a
year and $91 000 a year.

PO: 56, wait, where is this? [looking more closaiyhe text]

3(C)

AN: can | go down a little? [navigating down thegpa

AN: Okay, so most of the side effects go away ino months. [summarizing content she has
read]

Examples of N: Student Takes Notes

1(C)

[BZ and SR both write down facts from the www.teglugystudent.com site.]

While taking notes, BZ says aloud: Radioactive wé#st] Power, of course [...]

BZ: Uranium in long rods. Kept cool in water. Aceids such as Chernobyl. Waste remains
radioactive for thousands of years. Weapons. P@naguivalent to fossil fuel. No polluting
gases. No longer {want?} to use fossil fuels. Small

SR: Uranium is not an extremely rare materialsnieat into rods, submerged into water.
Chernobyl accident - 2500 people died over timeoAnt of energy equal to that of fossil fuel
plants. Don't produce harmful gasses. Is an ecanalt@rnative to fossil fuels.

2 (T)

[WS & CS both take notes]

WS: So, it's well developed...technology we...chaagh reliable.

[WS writes: well developed, cheap and reliable]

[CS writes: well developed - used for a long tirtleeap and reliable]
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Examples of K: Student Questions

1(T)
ALEX: Where do you see that? JOHN: It's all indhgguestion focused simply on where to find
the information that HU identified as important]

2 (C)

BS: How do you spell pharmacist?
AN: How do you think? It's with an F.
BS: No it's not.

Examples of Q: Researcher Question [During Treatmetintervention]

1(T)

M: So, you're thinking about eHow? You weren't suhether to pick it or not?

CS: We're just going to look for the jobs and then

WS: A biochemist, we can look up different -- soa@a't have to trust what they say necessarily
M: But you can corroborate, right? You can compigte

WS: Hmhm.

2 (T)
Michelle: so, it looks like you've built some comigans with what you know? Do you feel like
it's confirming? Or do you feel like you've gonesiome new directions?

3(T)

Michelle: So, you moved away from that one because?

CS: It didn't really focus on what we were lookiiog.

WS: It was talking more about like, This is gooahuyshould do this, instead of actually saying
why.

M: Ah. And so, in terms of your reading purpose] yibu feel like it wasn't going to get you
where you needed to go?

CS: [nods] Ya.

4 (T)
M: So, what kind of a site is this? One of thetsigées you can think about is the kind of site it
is, right? Which will help you to predict the kind information you might find there.

5 (T)
M: So, what do you feel like you know already? $mj've got two more minutes. How are you
going to use those two minutes? What do you s#ichto know?
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6 (T)

M: How are you doing?

BL: We have nothing.

M: Okay. Let's be strategic. What information. Hae you crafting your search terms?
BL: That's not. Maybe | should say

DT: Careers

M: Math vs. chemistry careers [emphasis on cargace they haven't searched on that at
present] That could refine it a little bit bettaght?

7(T)

M: Okay, so, who, who, who. Okay, so let's lookat formula here.

BK & PO: Ya.

M: So, you picked this source. It looked promisegause it wasn't Wikipedia and it said pros
and cons. So, the next thing is type and trustwolo, what kind of a site is this and how
trustworthy is it?

8 (T)

M: So when you check in with yourselves and upgate understanding, can you identify an
idea that you feel you would need in order to cartstyour argument? Do you feel that
something's missing, or? [the girls don't answey do look at their notes, however and
whisper below their breaths as though they aredryo figure out what they know, don't know
and still need to know, or some combination of éhiokeas, anyway]

Examples of S: Researcher Scaffolding [Treatment Culition]

1

M: You thought it was just what, WS?

WS: just that movies that they had come out

M: Oh, ya. No. It happened when | was a kid. It \wagible.

M: And you brought up though, in Japan, after gweami, you brought that point up yourself. |
overheard you say it. They're similar. Well, diffiet cause, but similar circumstances for the
poor people who were affected by it.

2

M: That's something that's great. | like how yost jskimmed over that and were like no, that's
not going to give me what | need so you moved t¢nat'$ great. [scaffolding a focus on
inferencing/prediction based on the title, URL &ngppet text]
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M: So if you go back to you, the purpose, you'rangdo try to provide information about the
range of jobs you could do with advanced studyeéé subjects and you're going to try to give
this information to ninth graders, like you, arouhd country. So, maybe one thing you could do
here is get a general sense of the chemistry [@isate available so that you could use those as a
comparison or in some way give a sense of the rahgareers and the prospects, like how much
money you could make or how much opportunity thseems to for these jobs. So that could be
something to help focus your thinking on this wébsir other places. So, just in terms of our
framework. Sometimes, | know when I'm reading Icheecheck in with myself because | can

go down a path on the Internet with my searchirgjthen | have to ask myself what is it that |
need to accomplish? Sometimes that's a helpfukglydo help you decide what you want to do
next.

Examples of P: Researcher Check-in [Control Group]

1(C)
M: How's it going?
TN & SA: Good.

2(C)
M: Sixteen minutes left to read.

3(C)
M: [stands there and quietly asks them to focuthertask]
AN: Sorry [Michelle nods]

4 (C)

M: What are you looking at now?

AN: I'm looking for the top 10 chemistry - or wouldbe better to look up science?
M: That's up to you.

AN: I'll do chemistry and science.

5(C)

M: What are you thinking about now, ladies?

LG: | didn't realize that wind power plants afféfoe animal populations.
MO: Ya. That's what | was thinking.

LG: Also, and I didn't think about that before dralv that affects them.

6 (C)
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M: Are you having internet issues? Just being slow?
LG: Ya.
M: Okay.

7 (C)

M: [in response to Bz's comment that YahooAnswes good place to start] What one are you
on?

BZ: We're looking at Answers dot Yahoo. It's usyallgood place to start.

8 (C)
M: Remember, guys, to talk aloud as you're thinlabgut what you're reading today.
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Appendix H: Representative Essay Evaluations anckiyes

Note Annotations that identify the source of inforneatifor highlighted sections are provided in
Section 2.
Higher Scoring Essay, Control Participant, PracticeSession 1

In light of ongoing conflict regarding nuclear power plants, many opinions are
available and each a little bit different from the rest. For the most part, there are two main
opinions regarding the use f nuclear power plants: they should be utilised and they should
not be utilised. After conducting internet research, | would advise you to take full advantage
of nuclear power.

Although there are positive and negative effects of nuclear power- as there are pros
and cons of any idea or action to be made-in this case, the positives outweigh the
negative. Among these positives are that we already know that nuclear power works- we
have been using it since the 70’s. Nuclear power generation emits the least amount of
carbon dioxide and greenhouse gases of all methods of energy generation. It is easy to
expand generation, and in addition to this, expansion will create about 1,400-1,800 jobs to
build each plant (with 400-700 permanent jobs retained). Also, nuclear power plants were
designed to have long stretches of energy generation to minimize “down time” for refueling.

A few negative ideas are joined at the hip to nuclear power: the threat of terrorism,
and the haunting memories or accidents like Chernobyl and Three Mile Island. Due to the
radioactive nature of the materials involved in nuclear power plants, there is worry that
terrorists will steal things like plutonium 239 or uranium and use them in weapons. This is
certainly a valid concer, but the plants would have security measures. As for hestitation

towards nuclear power because of previous accidents, all lives lost are tragedy, and it
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should not be taken lightly. That said, what do you have to do when you fall off your bike

while learning to ride? You have to pick yourself up, dust yourself off, and try again.

Nuclear power is the answer to a lot of our current energy needs. We need a clean

source of reliable energy, something that we know will work for a long time and that won't

run out. Nuclear power fits all of these criteria as well as holding massive potential for job

growth.

Table H1

TIl Rubric Evaluation of Higher Scoring Essay

Criterion

Score

0 =no

1 = somewhat,
or one example
2 =yes
definitely, or
more than one
example

Evidence/Justification

Does the persuasive essay
make an argument
consistent with the
expectations outlined in
the topic prompt.

2

Yes

Does the persuasive essay
include information
learned from more than
one source?

Yes

Does the persuasive essay
include information
learned from more than
one medium?

Text and video from the screencast, but everyone
used this, so it’s not during their reading time.

In the persuasive essay, is
the central

argument/ position
grounded in corroborating
facts from two or more
websites/texts?

Yes - from the video (nuclearinfo.org) and
fi.edu/guide/wester/benefits.html & jobs numbers

from net.org
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Table H1 (cont'd)

Does the persuasive
argument include
counterpoints to the
central argument collected
from one or motre sources
different from the sources
used to construct the
central arugment?

Yes -- she cites cons from wikipedia,
nuclearfissiondi.wikispaces.com, world-nuclear.org

Does the persuasive essay
integrate facts that were
recorded as part of the
author’s bank of pre-
existing knowledge?

Not from bgk recorded before the video -- but yes,
from the video

Does the essay provide
evidence for construction
of an integrated mental
model of understanding:
Is there evidence of
integration of information
across texts and/or within
texts, and/or with
background knowlede?

Yes.

Does the persuasive essay
include linguistic markers
indicative of integration
(e.g., seriation, transitional
phrases that connect ideas,
connectives, parallel
structures that show an
integrated understanding)

In addition, also (use of connective to bring
together ideas from more than one source)

It is easy to expand generation, and in addition to
this, expansion will create about 1,400-1,800 jobs
to build each plant (with 400-700 permanent jobs
retained). Also, nuclear power plants were
designed to have long stretches of energy

generation to minimize “down time” for refueling.
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Table H1 (cont'd)

Does the persuasive essay | 0 No. She does mention research, but not specific
include explicit reference sources.

to source information [i.e.
mention of author, a
reason for why we should
trust this information|?

Does the persuasive essay | 2 Yes. Final paragraph.
include a thesis/synthesis
statement that
communicates an
integrated understanding
of the topic?

TOTAL: 16

Lower Scoring Essay, Treatment Participant, Practie Session 1

Nuclear fission is a type of nuclear power that provides energy for an alternate energy use.
Nuclear power comes with many risks and disadvantages, although it does have postive
effects as well.

Everything has both pros and cons, and nuclear power is no exception to this rule. The pros
of nuclear power inlcude the low CO2 admissons, the amount of energy it provides (200
times that of burning coal) and it's low opporation expense. Though it's pros sound like
good things the cons of nuclear energy far out way the good. Nuclear power plants take up
a lot of space and are very expensive to build, although once built they are inexpensive to
mantain. This type of power comes with many dangers, some of which are- the radation
waste is very hard to get rid of safely and is extemely harmful to both humans and the
enviroment; the workers have a high-risk of a meltdown within the power plant that could

lead to a nuclear explosion; the center could be the targert of a terrosit attack, because of
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the damage a nuclear explosion can cause, and fission bombs (also known as atomic
bombs) are a possible result from this process.

The radiation waste from nuclear fission plants is extemely dangerous, and hard to store
safely, this waste lasts for 200 to 500 years . If an atomic bomb was created as a result of
the power plant the effects could be devistating, in the bombing of Hiroshima, Japan,
hunders of thousands of civilans were killed as the result, 69% of buildings were destoried,
and 7% were damaged severly.

Overall the effects of nuclear

Table H2

Tl Rubric Evaluation of Lower Scoring Essay

Criterion Score Evidence/]Justification
0 =no

1=
somewhat,
or one
example

2 =yes
definitely,
or more
than one
example

Does the persuasive essay make an | 0 No. No argument presented.
argument consistent with the
expectations outlined in the topic
prompt.

Does the persuasive essay include 2 Yes. Blogspot & Wikipedia (Hiroshima)
information learned from more
than one source?

Does the persuasive essay include 2 Yes Text & Video
information learned from more
than one medium?
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Table H2 (cont'd)

In the persuasive essay, is the 0 No. The information presented is from only 1
central argument/position website. No evidence of corroboration across
grounded in corroborating facts texts.
from two or more websites/texts?
Does the persuasive argument 0 No.
include counterpoints to the central
argument collected from one or
more sources different from the
sources used to construct the
central arugment?
Does the persuasive essay integrate | 2 Yes.
facts that were recorded as part of
the author’s bank of pre-existing
knowledge?
Does the essay provide evidence 1 There is some evidence for integration of
for construction of an integrated information within texts and with background
mental model of understanding: Is knowledge, but not really across texts.
there evidence of integration of
information across texts and/or
within texts, and/or with
background knowlede?
Does the persuasive essay include 1 Yes -- She uses although "Nuclear power
linguistic markers indicative of plants take up a lot of space and are very
integration (e.g., seriation, expensive to build, although once built they
transitional phrases that connect are inexpensive to mantain" --this shows
ideas, connectives, parallel intratextual integration because these ideas
structures that show an integrated come from the same source. There are no
understanding) transitional phrases.
Does the persuasive essay include 0 No.
explicit reference to source
information [i.e. mention of author,
a reason for why we should trust
this information]?
Does the persuasive essay includea | 0 No.
thesis/synthesis statement that
communicates an integrated
understanding of the topic?
TOTAL: 8
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Appendix I: John and Alex’s Evaluations

Note: Essays and annotations for John and Alex's wapkagided in Section 3 of results, in

text.

Table 11

John’s Pretest Tl EvaluatiofScore = 1/20]

Criterion

Score
0 =no

= somewhat,
ot one
example
2 =yes
definitely, or
more than one

Evidence/Justification

example
Does the persuasive essay make | 0 No. It does not. There is no stance taken, other
an argument consistent with than personal preference. There is no clear
the expectations outlined in the thesis. There is an acknowledgement of hte
topic prompt. audience, but the focus is largely on what HU
would choose for himself.
Does the persuasive essay 0 No. It includes information from only 1 source.
include information learned
from more than one source?
Does the persuasive essay 0 No. Only text.
include information learned
from more than one medium?
In the persuasive essay, is the 0 No.

central argument/position
grounded in corroborating facts
from two or more
websites/texts?
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Table 11 (cont'd)

Does the persuasive argument include 0 No.
counterpoints to the central argument collected
from one or more sources different from the
sources used to construct the central arugment?
Does the persuasive essay integrate facts that 0 No bgk recorded.
were recorded as part of the author’s bank of
pre-existing knowledge?
Does the essay provide evidence for 0 No evidence of integration across
construction of an integrated mental model of multiple texts. The information
understanding: Is there evidence of integration provided is sparse and traceable to
of information across texts and/or within texts, only one of the two sources that they
and/or with background knowlede? read closely.
Does the persuasive essay include linguistic 1 He does use Although...and So...to
markers indicative of integration (e.g., seriation, juxtapose ideas in the second
transitional phrases that connect ideas, paragraph.
connectives, parallel structures that show an
integrated understanding)
Does the persuasive essay include explicit 0 No.
reference to source information [i.e. mention of
author, a reason for why we should trust this
information|?
Does the persuasive essay include a 0 No.
thesis/synthesis statement that communicates an
integrated understanding of the topic?
TOTAL: | 1
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Table 12

Alex’s Pretest Tll Evaluation [Score = 3/20]

Criterion

Score

0 =no

1 = somewhat,
or one example
2 =yes
definitely, or
more than one
example

Evidence/]Justification

Does the persuasive essay make an
argument consistent with the
expectations outlined in the topic
prompt.

0

No. There is no argument made.

Does the persuasive essay include
information learned from more than
one source?

Two sources.

Does the persuasive essay include
information learned from more than
one medium?

No. Only txt.

In the persuasive essay, is the central
argument/ position grounded in
corroborating facts from two or more
websites/texts?

No corroboration.

Does the persuasive argument include
counterpoints to the central argument
collected from one or more sources
different from the sources used to
construct the central arugment?

No counterpoints.

Does the persuasive essay integrate
facts that were recorded as part of the

authot’s bank of pre-existing
knowledge?

Does the essay provide evidence for
construction of an integrated mental
model of understanding: Is there
evidence of integration of information
across texts and/or within texts, and/or
with background knowlede?

Evidence of integration within texts, and
perhaps he recognized the way that he
could juxtapose information from the two
sources he uses to construct this essay -- but
there is no integration of information across
texts.
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Table 12 (cont'd)

Does the persuasive essay include 1 I think these two sentences -- the end of
linguistic markers indicative of
integration (e.g., seriation, transitional one paragraph and the start of another
phrases that connect ideas, connectives,
parallel structures that show an show an attempt to integrate
integrated understanding)
Doctors can give you advice on how to help
these side effects.
there is certain tasks you can do to help
prevent side effects of treatment
Does the persuasive essay include 0 No
explicit reference to source information
[i.e. mention of author, a reason for
why we should trust this information]?
Does the persuasive essay include a 0 No.
thesis/synthesis statement that
communicates an integrated
understanding of the topic?
TOTAL: 3
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Table 13

John’s Posttest TIl Evaluation [Score = 7/20]

Criterion Score Evidence/Justification

0 =no

1=

somewhat,

or one

example

2 =yes

definitely, or

more than

one example
Does the persuasive essay make | 1 Somewhat. He understands the general purpose
an argument consistent with the of the prompt but makes no mention of parents
expectations outlined in the as the intended audience. His position on the
topic prompt. issue isn’t actually based on the facts he reports --

but rather on his personal preference -- which is
for a less expensive soap.

Does the persuasive essay 2 Yes. He provides facts collected from 3 sites.
include information learned
from more than one source?
Does the persuasive essay 0 Only text.
include information learned
from more than one medium?
In the persuasive essay, is the 0 No. His central argument is based on
central argument/position information from ONE source -- the
grounded in corroborating facts charearl.com site; a position that doesn’t take
from two or more into account any of the other facts he collected.
websites/texts?
Does the persuasive argument | 1 Yes. They did search specifically for harmful
include counterpoints to the effects of synthetic soaps on babys and they used
central argument collected from the dherbs.com site to record information about
one or more sources different the damaging effects of synthetic soap. He does
from the sources used to include this info in the essay as a counterpoint to
construct the central arugment? the “convenience/affordability” position.
Does the persuasive essay 1 Yes. They discussed what synthetic meant and
integrate facts that were recorded their definition (manufactured/plastic)
recorded as part of the authot’s
bank of pre-existing knowledge?
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Table 13 (cont'd)

Does the essay provide 1 There is some evidence but not enough for a

evidence for construction of an

integrated mental model of score of 2. He juxtaposes the negatives of

understanding: Is there

evidence of integration of synthetics with a positive quality of naturals: In

information across texts and/or

within texts, and/or with my research 1 had found that thethe ingredients

background knowlede?
in some mass brands contain sodium laurel
sulfate which causes eye damage in cases where
the soap comes in contact with the eye. On
another side of the spectrum soap made with
nuatural products wash off cleanly where
synthectic soaps leave a residue.
But that’s where the mutliple text inegration
ends.

Does the persuasive essay 1 e.g., On the other side of the spectrum

include linguistic markers

indicative of integration (e.g.,

seriation, transitional phrases

that connect ideas, connectives,

parallel structures that show an

integrated understanding)

Does the persuasive essay 0 No.

include explicit reference to

source information [i.e. mention

of author, a reason for why we

should trust this information]?

Does the persuasive essay 0 No. It communicates an opinion but not an

include a thesis/synthesis opinion informed by evidence from multiple

statement that communicates an sources.

integrated understanding of the

topic?

TOTAL: 7
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Table 14

Alex’s Posttest TIl Evaluation [Score = 10/20]

Criterion

Score

0 =no

1=
somewhat,
or one
example

2 =yes
definitely, or
more than
one example

Evidence/Justification

Does the persuasive essay 1 His argument -- stated at the end is to use

make an argument consistent synthetics. However, he begins by listing the

with the expectations outlined negatives of synthetics relative to natural soaps.

in the topic prompt. He says naturals are safe -- but at the end he says
that synthetics aren’t really that bad, using his
own experiences as proof. He does not maintain a
consistent stance in this essay.

Does the persuasive essay 2 Yes.

include information learned

from more than one source?

Does the persuasive essay 0 Only text.

include information learned

from more than one medium?

In the persuasive essay, is the | 1 No. Actually. He uses as his main argument to

central argument/position use synthetic soaps their relative price and

grounded in corroborating availability.

facts from two or more

websites/texts?

Does the persuasive argument | 1 Yes. They did search specifically for harmful

include counterpoints to the
central argument collected
from one or mote sources
different from the sources
used to construct the central
arugment?

effects of synthetic soaps on babys and they used
the dherbs.com site to record information about
the damaging effects of synthetic soap. He does
include this info in the essay as a counterpoint to
the “convenience/affordability” position.
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Table 14 (cont'd)

Does the persuasive essay integrate 1 yes. He recorded his understanding of
facts that were recorded as part of the synthetic (manufactured) and has used this to
author’s bank of pre-existing guide his thinking in the essay.
knowledge?
Does the essay provide evidence for 2 yes -- there is evidence of integration across
construction of an integrated mental
model of understanding: Is there texts. e.g., “Natural soaps are safe for childran
evidence of integration of information
across texts and/or within texts, and adults but they have there drawbacks too
and/or with background knowlede?
and
Natural soaps cost more and can be relitivly
hard to find and may have to be orderd. Mass
produced soap is easy to find and cheap
Does the persuasive essay include 1 He generally lists facts through this essay
linguistic markers indicative of without connecting them The organizational
integration (e.g., seriation, transitional sequence of ideas provides some coherence.
phrases that connect ideas, connectives, He uses “but” as a way to juxtapose ideas from
parallel structures that show an different texts. e.g. Natural soaps are safe for
integrated understanding) childran and adults but they have there
drawbacks too.
Does the persuasive essay include 0 No.
explicit reference to source information
[i.e. mention of author, a reason for
why we should trust this information]?
Does the persuasive essay include a 1 There is a statement at the end, but his
thesis/synthesis statement that position is a waffly one.
communicates an integrated
understanding of the topic?
TOTAL: | 10
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