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ABSTRACT
NEGOTIATING NEW LITERACIES IN SCIENCE: AN EXAMINATDN OF AT-RISK AND
AVERAGE-ACHIEVING NINTH-GRADE READERS’ ONLINE READNG
COMPREHENSION STRATEGIES
By
Kara Sevensma

In today’s digital world the Internet is becoming iacreasingly predominant resource for
science information, rapidly eclipsing the traditab science textbook in content area classrooms
(Lawless & Schrader, 2008). The shift challengssarchers, educators, administrators, and
policy makers to reconsider what it means to reatlcmprehend online science information.
The research on digital literacy is still in itdancy and little is known about the strategies and
processes students use when reading science contémd Internet. Even less is known about
how at-risk readers comprehend digital scienceertintTherefore, this study addresses three
research questions: (1) What strategies and presessat-risk and average-achieving readers
use as they locate information and generate medrangscience websites? (2) What
navigational profiles emerge as at-risk and aveeaggeving readers construct traversals
(unigue online paths of information) they locat®imation and generate meaning from science
websites? (3) What individual characteristics iaflued students’ strategies as they locate
information and generate meaning from science wefs3i

Participants were six ninth-grade students in g@reglucation biology classrooms. Three
were average-achieving readers and three werslateaders based on assessments of reading
comprehension in traditional print-based textse $tudents engaged in a three-day research
project about the rainforest biome, locating infatimn online, taking notes, and constructing an

information brochure about the rainforest for peddsita measures prior to and during the



research included an Internet use survey, verlmdbpols, screen captures of online activity, oral
reading fluency assessments, and prior knowleddeapic engagement surveys. Quantitative
descriptive and univariate analyses as well astqtigsé abductive coding were employed over
multiple phases to analyze the data.

First, the results suggest that students emplayatiety of online reading comprehension
strategies in complex and dynamic ways. Among theystrategies revealed, the group of self-
regulatory strategies (planning, predicting, maniitg, and evaluating) played a significant role,
influencing students’ use of all other strategmsiécating and generating meaning from science
websites. Second, the results also suggestegdttatns of strategy use could be examined as
unique navigational profiles. Rather than remajrfired, the navigational profiles of each
student altered in response to tasks and reseattiods. Importantly, all at-risk readers
revealed more effective navigational profiles oryBavhen they were forced by design of the
task to attend to project goals and employ morereglulatory strategies. Third, the results
revealed that traditional reading comprehensicategiies and prior knowledge of the rainforest
also influenced online reading comprehension. fHpalty, the at-risk readers with the lowest
reading comprehension, oral reading fluency, amt gnowledge scores were more likely than
the average-achieving readers to encounter isaumdine texts that resulted in constructing
ineffective traversals, or online reading pathsl spending significant time investing in online
reading that was irrelevant to the research projéitimately, this study advanced the
understanding about online reading comprehensioaverage-achieving and at-risk readers in
science classrooms, contributing to a gap in teearch, suggesting implications for practice,

and promoting future research questions.
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CHAPTER 1
INTRODUCTION

“As technologies become more sophisticated, ti@isito science become
stronger...New technology often requires new undedsta.” - Science For All Americans,
1985

In 1985, when The American Association for the Adeement of Science first published
its initiative Project 2061, designed to strengtheprove the literacy of all Americans in
science, math, and technology, they foreshadowgdwing interdependence between science
and technology. Now twenty-five years later, ohéhe most revolutionary technologies to
transform the field of science is the Internet.e Thternet has transformed the way citizens and
professional scientists alike engage in learninigking, and communicating about science. The
inextricable link between the Internet and sciempiire both new understanding of the very
ways in which the Internet shapes the practicesi@ince and the ways in which we can prepare
students to become scientifically literate citizeénthis technology age.

Preparing scientifically literate citizens requiszhucators to apprentice students into ways
of knowing, thinking, and doing science (MurciaP20Roth, 1998). Integral to scientific
literacy is thundamentabr traditional sense of literacy known as reading (Norris & Ppdl)i
2003). Reading plays a pivotal role in science iaressential for the development of
knowledge, critical thinking, and communicationlisk{Glynn & Muth, 1994; Norris & Phillips,
2003; Osborne, 2002). Therefore, reading functama gateway to scientific literacy. Before
the Internet, students who expected to fully pgréte in the secondary science curriculum were
forced to rely on print-based, content area taxksch were the principal source of information

in secondary classrooms. However, in today’s digiorld, the Internet is becoming an



increasingly predominant resource for science m#dron, rapidly eclipsing the traditional
science textbook in content area classrooms (LaweSchrader, 2008). Students must now
learn to read, comprehend, and navigate onlinenmdtion, tasks requiring new reading
processes than those used in print-based textso(G8i11; Spiro, 2004). A growing body of
research reveals that while reading online cestadrhws on some of the strategies necessary for
offline, print-based reading, an entirely new detlalls, strategies, and dispositions are also
essential (Coiro, 2011; Duke & Carlisle, 2011; LKinzer, Coiro, & Cammack, 2004). These
skills, strategies, and dispositions have beenneddo as th@ew literacies of online reading
comprehensiofiLeu et al., 2004).

Ironically, for the past decade, policy makersjadors, and researchers have largely
ignored or dismissed the importance of new literaciespite the expansion of the Internet (Leu,
Zawilinski et al., 2007). Yet there is a shiftiide, a growing awareness of the significance of
new literacies, and a corresponding increase arel. This research suggests that online
reading comprehension, much like traditional regdiomprehension, is influenced by reader
characteristics (e.g., engagement, prior knowledtye) (Coiro & Dobler, 2007; Coiro, Knobel,
Lankshear, & Leu, 2008). In addition, online re@pdcomprehension is highly dependent upon a
student’s repertoire of strategies, which mustggdiad flexibly based upon the task, context,
and specific webpage characteristics (Cho, 201irp@Dobler, 2007). Finally, the research
suggests that explicitly teaching online readingpeehension strategies increases students’
online reading performance (Castek, Coiro, Fogatgriman, Henry, & Leu, 2005; Hoffman,
Wu, Krajcik, & Soloway, 2003) However, the research that will inform the concaptu
foundations of the literature on new literaciestil in its infancy, and to date, the vast majpprit

of this research has focused on skilled or averegeders. Recent research (Castek, Zawilinski,



McVerry, O'Byrne, & Leu, 2011; Leu, Zawilinski €t,a2007) suggests that some students with
learning disabilities who struggle with print-bagedding may actually excel at online reading.
Nevertheless, these results are preliminary, amgkttemains a substantial gap in the literature
regarding how students with learning disabilitiag&ge in the new literacies of online reading
comprehension relative to their same-age peers.

The urgency for engaging in research that addsebs®gap in the literature is pressing
due to present unique opportunities. While neerdities are gaining traction in research, there
has not been widespread attention by educatoeatdhtthe new literacies of online reading
comprehension in schools. Prior to any significetteéntion and subsequent implementation
efforts in schools, a research base that purpdgefgludes students with learning disabilities
will ensure that these students’ needs are metamlime comprehension curricula, rather than
incorporated as an afterthought. Such a reseasshrbast begin with studies that explore the
nature of online reading comprehension processesq& Dobler, 2007). Studies in specific
content areas can yield more explicit findings loa hature of online reading comprehension
processes, particularly, how students’ online megdiomprehension is shaped by the discourse
of the disciplines. Once online reading comprelmnprocesses are identified, the field can
identify new literacies strategies that will suppgtudents with learning disabilities in content-
area classrooms.

Statement of Purpose

The purpose of this study is to advance the knogéeaf online reading comprehension
for students with learning disabilities in the diines of science, this exploratory study
investigates the online reading comprehensionssaiid strategies used by secondary students

with learning disabilities, as well as their peerthout learning disabilities, specifically in



relation to science websites integrated into thei@ulum. The study also examines contextual
variables and the unique characteristics of ortexéthat may impact online reading
comprehension and inevitably affect online readgiognprehension instruction.

Research Questions
There are three questions addressed in this study:
1) What strategies do students with and withouhieg disabilities use as they locate, evaluate,
and synthesize information on science websites?
2) What navigational profiles emerge as studentls amd without learning disabilities construct
traversals (unique online paths of information) leliiney locate, evaluate, and synthesize
information on science websites?
3) What individual characteristics influence studgmices as they locate, evaluate, and

synthesize information on science websites?



CHAPTER 2
LITERATURE REVIEW
Examination of the Problem
New information and communication technologiesT@Cand the Internet are rapidly
redefining the skills necessary to effectively @epstudents for active citizenship and work in a
digital age (International Reading Association, 200ICTs, and the Internet specifically, “are
becoming the town square for the global villagéoofiorrow” (Gates). The Internet is the hub
through which individuals engage in social, chdaod economic participation and
communication. Between 2000 and 2011, Internatsusereased from roughly 360 million to
over 2 billion individuals, a growth of nearly 480%011 years (Internet World Statistics, 2010).
As Internet usage surges, new technologies wilticaa to emerge, shaping the very nature of
literacy as well as the purposes and practiceevfty (Coiro, Knobel, Lankshear, & Leu,
2008; Leu, Kinzer, Coiro, & Cammack, 2004; Interoafl Reading Association, 2009). The
shifting nature of literacy will affect how studserghould be prepared for the demands of a
digital world (International Reading Associatio®0®). For science educators, this means
understanding how the Internet will transform tinegaration and development of scientifically
literate students. Unquestionably, scientificiitigrate students will need to know how to read
and comprehend information online. While rese@amerging about the skills and strategies
necessary for online reading and comprehensiorr¢Cidnobel, Lankshear, & Leu, 2008), there
is limited information about online reading and g@yehension specific to the disciplines of
science. Given the limited, albeit growing bodyedearch about online reading and
comprehension, it is no surprise that even lekaasvn about how individuals with disabilities

read and comprehend online information (Castek,ilfeski, McVerry, O'Byrne, & Leu, 2011).



This research seeks to contribute to research ahdivtduals with disabilities as they
participate in the new literacies of online readoagnprehension in science.
Conceptual Frameworks

Research addressing the complexity of online repdomprehension is most thoroughly
examined through multiple frameworks. Four kegrhtures provide a foundation for this study:
scientific literacy, social semiotic theory, a ni@racies perspective, and Constructively
Responsive Reading. It is relevant to recogniaénimany other theories and perspectives have
also influenced portions of this work, however thésur literatures have the greatest relevance
and impact on this research. These literatur@snmbne another, so discussing each in turn fails
to appreciate their integrated contribution to aderstanding of online reading comprehension
in science. Therefore, they will be integrateddastruct a rich, integrative framework for this
research.

The chapter will begin with a statement addrestuegationale for situating the study of
online reading comprehension within the disciplinéscience. First, the chapter will define
scientific literacy and the role of reading as atca tenet to scientific literacy, which will
incorporate a social semiotic perspective on meamaking in science and define what counts
as science texts. Second, the chapter will exathme@nique nature of online texts. Third, the
section will provide an overview of reading compekion as an interaction between the reader,
text, and context. Fourth, the framework of theureaof Constructively Responsive Reading in
print-based and online texts and the related eogpiresearch will be introduced. Fifth, the
conceptual frameworks section will conclude withiscussion of the new literacies of online
reading comprehension including a review of thatesl empirical research.

Rationale for Situating Online Reading in Science



In the following review of conceptual frameworkst gird this study, online reading
comprehension is situated within the disciplines@énce. The choice to examine online
reading comprehension as a practice within scienadolly intentional and grounded in the
notion that learning occurs in “communities of giee”’ (Lave & Wenger, 1991). Communities
of practice, like the disciplines of science, graces where learners interact and participate in a
joint venture that are shaped by a shared reperddicommunal resources (e.g. tools, routines,
language, dispositions) (Lave & Wenger, 1991)s participation within given communities of
practice that “constitutes knowing and learningdb{® 1998). Reading, as a way of knowing
and learning, is shaped specifically by the membpesating in the discipline of science
(Lemke, 2000; Moje, Stockdill, Kim, and Kim, 201Roth, 1998; Yore, Bisanz, & Hand, 2003).
The particular disciplines of science, for examplegpe what types of texts are read, the
purposes for reading text, and the ways in whichviduals read those texts. Reading in science
is inherently different than reading in historymathematics. For example, reading in science
requires intense scrutiny of methods and resutis agtention to conceptual relationships and
dense technical vocabulary (Shanahan & Shanah@8).2Burthermore, reading science texts
requires the synthesis of visual representatiocisiding mathematical equations, graphs,
process diagrams, and images (Lemke, 2002his sense, reading is situated specificallyhimit
the disciplines of science (Roth, 1998).

Students do not naturally acquire the particuldmtsaof reading that distinguish reading
in science; instead they must be apprenticed hemt(Gee, 2000; Roth 1998). As Gee (2012)
suggests, “A way of reading a certain type of texinly acquired, when it is acquired in a
“fluent” or “native-like” way, by one’s being embeed (apprenticed) as a member of a social

practice wherein people not only read texts of tyj® in this way, but also talk about such texts



in certain ways, hold certain attitudes and vahlasut them, and socially interact over them in
certain ways” (p. 41). The science classroomasramunity of practice where students are
apprenticed into the habits of reading particubathie disciplines of science (Roth, 1998).
Therefore, educational research that seeks to eeanaw students read and comprehend
science text, whether traditional printed text pliree text, must recognize the ways in which
reading is situated within the community of praetkmown as science. The following section
first examines what it means to be scientificaligrate, and then within that framework, what
role reading plays in scientific literacy.
The Role of Reading in Science and Scientific Litacy

Science educators are charged with the task pfrigelll students become scientifically
literate. The American Association for the Advaneatnof Science (AAAS) defined scientific
literacy as “ being familiar with the natural worad respecting its unity; being aware of some
of the important ways in which mathematics, techggland the sciences depend upon one
another; understanding some of the key conceptp@andples of science; having a capacity for
scientific ways of thinking; knowing that scienceathematics and technology are human
enterprises, and knowing what that implies aboeit tstrengths and limitations; and being able
to use scientific knowledge and ways of thinkinggersonal and social purposes” (p. 4).

While the definition advanced by the AAAS is wid@gopted, multiple definitions of

scientific literacy have evolved (e.g., AAAS, 1983/bee, 1997; DeBoer, 2000). Yet, an
examination of multiple definitions revealed thetttheir core, nearly all embraced knowledge
about 1) the nature of science, 2) relationshipwéen science and society, and 3) seminal
scientific concepts and vocabulary (Murcia, 200B\rthermore, all definitions contribute to the

notion that scientific literacy is a way of knowininking, and doing science (Murcia, 2009).



Integral to scientific literacy is tHiendamentakense of scientific literacy known as reading
(Norris & Phillips, 2002), which is pivotal in treevelopment of knowledge, critical thinking,
and communication (Glynn & Muth, 1994; Norris & RBipis, 2002; Osborne, 2002). However,
until the past decade, little attention has be&argto thinking about the specific role of reading
in science, as most science educators have beeseldinstead on preparing students through
teaching science content (Wellington & Osborne;1200

The increasing attention to reading and writinghwi science has demonstrated that the
act of reading is inherently shaped by norms ofdiseiplines (Moje, Stockdill, Kim, and Kim,
2011; Shanahan & Shanahan, 2008). Reading inceierdifferent from reading in math or
history regarding the nature of the purposes aadtiges for reading and the type and variety of
the texts that are read (Shanahan & Shanahan, .2&¥ding is one of many ways of making
meaning in science. In order to understand hodestis make meaning through reading first
requires understanding that meaning is represamedonstructed in science in ways unique to
the discipline (Chandler, 2002; Lemke, 2000) and essult science texts are also unique.

What are science texts?Science texts share commonalities with othererdrdrea

expository texts, however there are several fanetsich they are unique. The number of
disciplinary-specific nuances in science textsastybut four major distinctions are examined
below. First, science texts are more than primterdts; they are constructions of intricate
combinations of semiotic modalities: printed temtages, mathematical equations, videos, etc.
(Lemke, 2002; Norris & Phillips, 2003; Tang & Moj2)10). Understanding that meaning is
constructed through the integration of these migltipodalities provides a broader conception of
text (Tang & Moje, 2010). Students must develog apply strategies for attending to all the

modalities for a comprehensive understanding oteéke(Norris & Phillips, 2003; Tang & Moje,



2010; Waldrip, Prain, & Carolan, 2010). Secondkrsce texts are written for a variety of
purposes (ex. firsthand investigations, secondivarestigations, advancement of methods,
dissemination of investigations in popular mediathe general public, etc.) (Norris & Phillips,
2003; Palincsar & Magnusson, 2000). Students whigsern the purpose of the text and engage
in ways of reading that are appropriate for theegitext. Third, science texts are replete with ill
structured expository text structures. Within ginyen text, a reader may encounter multiple
forms of expository text (e.g. procedural, compamne-contrast, cause-and-effect, sequential),
interwoven with only limited textual cues that artsition has even occurred (Gersten, Fuchs,
Williams, & Baker, 2001; Palincsar & Magnusson, @D0Students must attend to and discern
the shifts in text structure (Gersten et al., 206burth, science texts incorporate dense content-
specific vocabulary (Groves, 1995; Shanahan & Sema2008). Students must grasp a firm
understanding of both the definition of the genarad specific meanings of vocabulary
(Shanahan & Shanahan, 2008). For instance, stusleotsd understand the general concept of a
cell as a small cavity or compartment but more sigally they must recognize the meaning of
cell in the context of human biology (cell in thedy), meteorology (weather cell), and energy
(fuel cell). The unique disciplinary features prgsa traditional printed text continue to inform
online science texts; however, online science tabsis integrate novel features which digitally
literate students must also master to make medrongscience texts.

What are online science texts?Students in this digital age must also attenithé¢o
hypermodalityof online science texts. The Internet has furthgranded the possibilities of
what “counts” as text and which modalities are ipged in the semiotic process (Kress & van
Leeuwen, 1996 Hypermodalityis the way of thinking about “the new interactia@isvord-,

image-, and sound- based meanings” in online {&eke, 2002, p. 1). Hypermodality attends

10



to the possible universe of interconnections witimid across the semiotic modalities of words,
images, and sound due to the hypertext natureeointiernet (Lemke, 2002). Hypermodality
therefore is a unique extension of multimodalitiherefore, online science texts are not only
multimodal, but hypermodal as well. Scientificdilgrate students in the 2tentury will
undoubtedly need to understand both the multimaddlhypermodal nature of science text and
apply strategies to effectively comprehend therimfation if they are to effectively comprehend
what they read online (Lemke, 2000; Lemke, 2002).

Reading Comprehension: Interactions Between the Réar, Text, and Context

Reading comprehension is a dynamic process, arednterplay between the reader,
text, and context (RAND Reading Study Group, 20@ch element influences the constructed
meaning, the outcome of the reading comprehensmeeps (Wilkinson & Hye Son, 2011).
Therefore, research that seeks to explore readingprzhension must consider each element and
the complex interactions between these elements.

The reader. Research has firmly established that each resadetividual cognitive and
affective characteristics influence reading compreiion (Pressley & Afflerbach, 1995; Tierney
& Cunningham, 1984). For example, research dematestthat skilled readers, in comparison to
at-risk readers, are aware of at a metacognitive lef the need to be selectively attentive and
they employ strategies that allow them to focusnain ideas and filter out irrelevant or minor
ideas in the reading (Pressley & Afflerbach, 199%)ese individual metacognitive skills and
strengths positively influences students’ abilitesuccessfully read comprehend texts.
Conversely, students with learning disabilitiespvaemonstrate unique individual weakness in

metacognitive tasks, often struggle with readingnprehension (Conley, 2008; Englert et al.,
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2009; Gersten et al., 2001; Williams, 2003). Thaes understanding reading comprehension
requires an intentional examination of these irdiiai characteristics.

The text. The text also plays an integral role in readiagprehension. As students read,
they are constantly selecting text, organizingtéxtual information, and generating connections
between and among texts (Spivey, 1984; Spivey &Ki989). Consequently, the very nature
of the text students read influences the constrnatf meaning. Recall that the scope of multi-
modal resources considered “text” are far broaadn printed words, as discussed previously in
the literature review. A student engaged in onteeding does not purely make meaning from a
single, isolated text (e.g., printed words, imageb page, video). Instead a student “transposes
texts into other texts, absorbs one text into ago@ind builds a mosaic of intersecting texts,” or
intertextual links (Hartman, 1992, p. 299). Durthgs process, students are continually
constructing, adapting, and revising texts witlieit own mind to create a unique “inner text”
(Pearson and Tierney, 1984).

The online nature of text demands particular &ttarprecisely because information on the
Internet is ill-structured and complex, promotihg hecessity for students to employ new,
flexible, open processes and mindsets for engagingading (Spiro, 2004; Spiro & DeSchryver,
2008). Online texts, often referred to as hypésteggromote linking within and across texts to an
extent that was not possible with printed textsigéu & Volman, 2005, Kuiper et al., 2008).
Students may construct meaning by following a sesfdinks, creating a unique path, or
traversal, through online text (Lemke, 2002) candtng intricate intertextual connections
between words, images, animations, and sound, ctans that were not possible in printed
texts. Therefore, meaning making is influencedhgyreality that students have a universe of

possible semiotic resources, or texts, availabtshtmse from on the Internet. In this sense, a
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group of students reading online texts to answesstime question and even starting from the
same webpage will each travel their own uniquearsal through the textual data, informing the
way they construct meaning. Each student is likelgonstruct a range of different answers to
the same question, with varying degrees of accuaadydepth depending upon the traversals
they create and their abilities to locate, evalusyathesize, and communicate the information
they discover online.

The context. To this point, the discussion of how meaningasstructed through reading
has been situated between the reader and theHextever, the context also influences meaning
(Lemke, 2000). Examining the fully contextualizemture of online reading in science is beyond
the scope of this conceptual framework, insteaddhewing will focus on the contextual
influences that are of particular interest in gtisdy.

The context of the reading activity will influenttee way meaning is constructed. For
example, the meaning that a student constructsrajt based on the purpose for the task, the
demands of the task, the outcome associated vattatk, the interactions or collaborations with
other individuals during the task (RAND, 2002). dstudents, starting from the same website
about DNA, will construct entirely different meagsmif one student is reading for the purpose of
identifying common methods for chromatography while other student is reading for the
purpose of synthesizing and reporting the resileaexperiment using chromatography
methods.

Expanding context more broadly requires examinatdiaie discourses of science. The
way that a student reads and constructs meaniagaence classroom is influenced by the
nature of the discourse of science and the actj@ge, 2000; Lemke, Moje, Stockdill, Kim, and

Kim, 2011; Shanahan & Shanahan, 2008). The exterwhtch discursive practices actually
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shape any individual’s processes of reading ancdhmgamaking will vary with knowledge of
and experience in the discipline as well as thdlngness and motivation to engage in the
practices associated with science (Gee, 2000)ex&mining reading comprehension in
adolescent students that are being apprenticecgantatifically literate practices must recognize
variability in the extent to which students openatthin discursive reading practices.

Reading Comprehension: Constructively Responsive Rding Strategies

A wide body of research over the past 50 yearsbasibuted to a comprehensive
understanding of reading comprehension as infliekbgethe reader, text, and context, but this
review will examine the research that is most rate\to the current project. Therefore, this
section will introduce reading comprehension wipacific focus on the nature of
Constructively Responsive Reading in print-bas&tst@Pressley & Afflerbach, 1995). Then,
the section will conclude with a relatively recemtension of the model of Constructively
Responsive Reading to online texts (Afflerbach &oC2009).

Reading strategies of skilled readers in print-basktexts. Research reveals that expert
readers engage in strategic reading processe®(Bdith, Pearson, & Paris, 2008). These expert
readers set goals, deliberately select and ugegiea to achieve the goal, demonstrate
motivation to use strategies, monitor progress tdwiae goal, continually adapt their reading
processes as they seek to achieve the goal (Aditerkt. al, 2008; Paris, Wasick, & Turner,
1991). For expert readers, at times reading snaatic and proceeds relatively unconsciously,
but when the reader encounters challenges with cetmepding the text or when they perceive
they are failing to work toward their goal, thed#esy slows down and the reader deliberately
engages specific strategies to overcome the obgtafflerbach et. al, 2008). In an effort to

capture the complexity of expert readers’ strategadling processes, Pressley & Afflerbach
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(1995) catalogued the many reading strategiesetyart readers exhibited before, during and
after reading. The resulting framework explorihg hature of Constructively Responsive
Reading, provides insight into the sophisticateatsgic reading processes.

Pressley & Afflerbach (1995) characterized thatstyic processes or deliberate
strategy use into three groups: 1)identifying aathing text content, 2) monitoring, 3)
evaluating. Strategies related to identifying &aining text content were primarily related to
gaining meaning from the text. Monitoring strategwere those employed deliberately by
students when they encountered struggles assoaeigtethe text or goal. Strategies related to
the evaluation of the text, either as a whole aramponent pieces, were incorporated into the
evaluating category. The strategies in identifyamgl learning text content occur before, during
and after reading, while those in monitoring andleating were primarily observed during and
after reading only.

The following description provides examples of toenplex strategic processes and
strategies that expert readers might employ bethneng and after reading (Pressley &
Afflerbach, 1995). Prior to reading, expert readamomote understanding of the texts by setting
reading goals, previewing the text, and determimvhgch sections to read or not read based on
the goals. Skilled readers also active their grirmywledge of the topic and the text genre to
further facilitate reading goals. During readingpert readers continue to activate prior
knowledge and adjust their understanding of thasdeased on new information in the text.
While reading they identify main ideas, acquirealmdary/key words, ask questions, and make
inferences. They monitor their reading to enshat they understand what they are reading, and
they slow down to employ specific strategies sueheaeading, asking questions, using context

clues, and examining their own reading procesdesy also evaluate the alignment of the text
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with their goals, the author’s intent, the styldlod text, and the accuracy and reliability of the
content in the text. After reading, expert readeay reread for particular information, construct
a cohesive summary, self-question, and reconstneening. They again monitor their
understanding and progress toward the readingagymhévaluate the text.

Overall, skilled readers employ these strategiltssind strategies in a constructively
responsive manner, constantly shifting and adjgstrategies as they monitor and evaluate their
reading (Pressley & Afflerbach, 1995). These remgessess a vast strategy knowledge base at
the declarative, procedural, and conditional I¢faris & Hamilton, 2009; Paris, Lipson, &
Wixson, 1983; Pressley, Symons, Snyder, & CariBlidl; 1989). For example, they know
many specific reading strategies to fix-up compnsian (declarative), how to use the specific
strategies (procedural), and when and why to us@ tftonditional). They also engage
metacognitive strategies to assess their perforentoveard a goal and to monitor their
comprehension, making adjustments in their reagrgesses or specific texts (Baker & Brown,
1984). The detailed findings about reading comg@nsion in expert readers then also provided a
point of reference for examining the strategies aatesses of at-risk readers.

Reading strategies of at-risk readers in traditioml print-based texts A substantial
research base has highlighted the struggles oéstsavith reading disabilities and students
considered at-risk readers. Struggling readers hiaved declarative, procedural and
conditional knowledge about specific reading styete (Gersten et al., 2001; Gersten,

Matropieri & Scruggs, 2003; Swanson, 1999). Theyndt seem to have a deep knowledge base
of strategies to draw upon when reading (declaatihey struggle to employ the strategies they
do have appropriately (procedural), and they haffieulty assessing under when and why they

might employ a specific strategy when comparediiéesl readers (conditional). For example, a
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body of research examining the reading processstidénts with disabilities reading expository
texts revealed that students fail to recall infaiorafrom the text, identify relevant from
irrelevant information, ask relevant questionsateeocabulary, make inferences, and
summarize information (Baumann, 1984; Englert & Milas, 1987; Johnson, Graham, & Hatrris;
1997; Scruggs, Mastropieri, Levin, & Gaffney, 198%5urthermore, unlike skilled readers,
students with disabilities fail to recognize vapoas in expository text structure and are therefore
unable to apply specific reading strategies requioe unique text structures (Englert & Thomas,
1987). At-risk readers also struggle in readirsgwall as writing, with metacognitive and self-
regulatory strategies necessary to select, exegntesustain strategy use. They struggle to
monitor their own thinking processes and to gemrerabnitor, and evaluate plans that might
guide strategic processes (Englert et al., 1988sté&e et al., 2001; Johnson, Graham & Harris,
1997).

In contrast to their peers, at-risk readers taleirn key strategies for making sense of
text without explicit instruction (Englert & Thomak987; Conley, 2008; Gersten et al., 2001;
Williams, 1993; Williams, 2003). However, prommgly, when students are provided with
explicit strategy instruction targeting contentaatext they have the ability to learn and apply
reading strategies and self-regulatory strategieeby increasing their performance in content
area literacy tasks (Baker, Gersten, & Scanlon220Qke & Pearson, 2002; Edmonds et al.,
2009; Englert et al., 2008; Englert, Wu, & ZhaoQ20Gajria, Jitendra, Sood, & Sacks, 2007;
Gersten et al., 2001; Mastropieri & Scruggs, 20@eEssley, 2000; Wong et al., 2003). In science
specifically, research endeavors like Concept-Q@egiReading Instruction (CORI) (Guthrie,
Mcrae, & Klauda, 2007), Seeds of Science — RooRealding (Seeds & Roots) (Pearson, Moje,

& Greenleaf, 2010), and Guided Inquiry Supportinglfiple Literacies (GIsML) (Palincsar,
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Magnusson, Cutter & Vincent, 2002; Palincsar, Magmn, Marano, Ford, & Brown, 1998),
have consistently demonstrated the importance Heactigeness of teaching literacy strategies
integrated within the science curriculum for alldgnts, including at-risk readers (Guthrie et al.,
2007; Palincsar & Magnusson, 2001). To date thptighlargest body of research specifically
addressing content area reading processes anegstsahas focused on print-based, not online
texts. While this can inform research relatedribne reading comprehension, there is a need for
new research agendas examining reading comprelnemisithe Internet.

Reading strategies in Internet hypertexts.With the increasing proliferation of
Internet-based reading, Afflerbach & Cho (2009)énaxtended the model of Constructively
Responsive Reading to incorporate the strategicgssthat expert readers employ when reading
online. While there are many strategies that aremaon among both print-based and hypertext
reading, there are also new strategies that amfigp® reading on the Internet. Again, the
model integrates strategies before during and edting. The model also continues to
incorporate three original organizing groups, ldsaan entirely new category: 1) identifying
and learning text content, 2) monitoring, 3) evéh@g and 4) realizing and constructing
potential texts to read. The additional categdrgealizing and constructing potential texts
include numerous strategies related to locatingfemihg webpages to read, including using
search engines, hyperlinks, menus, and built-incbe@ols. In essence, these strategies merely
help a skilled reader navigate to a site where Huge to gain meaning that aligns with their
reading goals, the act of locating information.e ®teps immediately following the location like
reading, viewing, and listening to the text presdrdn a webpage is still encapsulated under the

category of identifying and learning text content.
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The following is only a sample of the complex saés that expert readers might engage
before, during and after reading on Internet-basgts. Common to both traditional and
hypertext, expert readers set reading goals prioedding. In a search for texts relevant to the
goal, they might use search engines employing askayl search, revise search terms, examine
webpage menus, and select menu links or hyperliRkgr to reading any webpage, expert
readers might evaluate the credibility and relighof websites based on their inferences from
search engine results (ex. entry titles) or URIs (@m vs. .edu). During reading, students
engage in strategic processes of making meanimng thhe text. In Internet-based texts readers
might use the minimal textual information in orateld to hyperlinks to gain meaning. For
instance, they may read short descriptive entmethe search engine results under the titles, a
series of links, groups of menu links, or descoipsi in mouse-over text to gain meaning. Skilled
readers then also engage in constructing meanmg \fvithin webpages themselves. They
continue to engage many strategies and procesgEnein traditional print-based texts like
activating prior knowledge, adjusting their undargting, identify main ideas, seeking
vocabulary/key words, asking questions, and makifegences. However, they also examine
the organizational structures of websites, use seaoches to continue or extend reading toward
the goal, and synthesize information from printages, videos, tables, and other visual or
auditory modalities. Skilled readers construct niegfrom within and across websites using
non-linear linking, back browsing, and searchifignroughout the process, they are monitoring
their reading path, their understanding, and theagress toward the goal. For instance, skilled
readers change search engines and key words ehiléng, examine hypertext organization and
structure in determining whether sites are helpfuworking toward the goal, and monitor for

overload of information. While monitoring, theysalevaluate the specific webpages or website

19



as a whole in consideration of the reading goaltaedesults of a navigational move in a search
for information (ex. clicking on a link). After agling, skilled readers may revisit webpages to
reread, expand their search beyond the specifdingaoal to related yet extraneous
information, and save Webpages or information feopage (ex. bookmarking, clipping). They
continue to monitor their overall comprehension prwhress toward the goal and evaluate the
webpages, websites, and the effectiveness ofdkaich overall. Overall, the readers continue
to engage in constructively responsive readingtheiprocess is now characterized more
dramatically by the non-linear processes of seagchnd reading, the rapid cycles of searching
for webpages with high levels of inferencing frormmmal textual information, the highly
intertextual meaning making within and across welegaand the integration of multiple modes
of information.

The Constructively Responsive Reading model prevaltheoretical framework for
methodological decision-making in this researahparticular, the depth and specificity of
strategies emerging from the model offer a fourtatetor the deductive coding schemes in the
data analysis process. While the model providesxaellent foundation for examining readers’
strategies, another relevant framework provideslmnative perspective and related body of
research for examining online reading comprehensibis commonly referred to as the new
literacies of online reading comprehension and Belliexamined in the following section
beginning with an overview of the new literaciesgpective and transitioning specifically into
the research findings emerging about students emgagthe new literacies of online reading
comprehension (Leu et al., 2004).

Reading Comprehension: New Literacies of Online Reang Comprehension
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A new literacies perspective provides an addititeras for examining online reading
comprehension. A new literacies perspective alsamcks the idea that reading and
comprehending online texts naturally draws on sofitbe skills and strategies necessary for
offline, print-based reading, but acknowledgesdhgralso an entire set of novel skills,
strategies, and dispositions that students mustemtaseffectively read and comprehend online
texts (Duke & Carlisle, 2011; Leu, Zawilinski, Calst Banerjee, Housand, Liu, & Oneil, 2007).
There are numerous definition for the new strategrad skills necessary for reading, writing,
and communication on the Internet (e.g., digitar&cies, ICT literacies, informational
literacies) and each has been framed from a urltpagetical perspective and field of study, yet
among the numerous definitions a set of four comatives has emerged (Coiro et al., 2008).
These four commonalities also inform this research.

First, new technologies require new social prastisgills, strategies, and dispositions if
they are to be used effectively. It is this fektim that justifies the importance of researching
online reading comprehension, given that relativieleg is known about online reading
comprehension in general and even less is understoaut online reading comprehension for
students with disabilities (Castek et al., 2018econd, new literacies are key foundational
components to civic, economic, and personal padton in a global community. Therefore,
understanding how students read online texts arad sthategies are essential to effective online
reading comprehension will inform instruction, emsg that students with disabilities are
equipped with the strategies and dispositions rsacgd4o engage fully and actively in a digital
world (Castek, Zawlinski, McVerry, O'Byrne, & Le@011). Third, as new technologies
continue to change, so will new literacies. Foungw literacies are complex and multi-modal.

The reality that new literacies are shifting, coexpland multi-modal justifies research informed
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by multiple theoretical perspective and multipletinoels to fully explore and understand online
reading comprehension (Kulikowich, 2008; Livingstoivan Couvering, & Thumim, 2008).
The new literacies perspective shapes the defmdfmnline reading comprehension for
this study. Leu et al. (2004) suggested thante literacies of online reading comprehension
... allow us to use the Internet and other ICTs &midy important questions, locate
information, critically evaluate the usefulnesslwdt information, synthesize information
to answer those questions, and then communicai@ntheers to others. (Leu et al., 2004,
p. 1571).
Within the context of this studgnline reading comprehensiamll refer to the following five
practices: 1) identifying important questions, @&dting information, 3) critically evaluating the
usefulness of information, 4) synthesizing inforimato answer questions, and 5)
communicating the answer to others (Leu et al. 7200
Asking questions. As students prepare to read information on thermet, they must
begin by asking questions. The initial questionsiehts formulate generate a purpose for
reading online and begin to frame the parameteonlfie searching (Leu et al., 2007). The
clarity and focus of the questions help guide stiglen the processes of locating and then
evaluating digital text (Leu et al., 2007); therdhgilitating effective online reading
comprehension. Students who search the Internitarglear purpose or goal, articulated
through appropriate questions, spend less time dingnand more time engaging in reading that
is relevant to the topic at hand (Eagleton & DobB&07; Henry, 2006; Wallace, Kupperman,
Krajcik, & Soloway, 2000). However, many studesitsiggle with generating a topic-

appropriate question, reformulating a question wtheir initial question fails to generate a
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reasonable answer, and recognizing that a singbsiteemay not provide a single, definitive
“answer” to their question (Wallace et al., 200@aB 2000; Bilal, 2001).

Locating information. Locating information is crucial due to the stagggramount of
information available on the Internet (Guinee, Etmh, & Hall, 2003; Henry, 2006; Lawless &
Schrader, 2008). If a student can not locate in&tion, their overall ability to carry out the
remaining functions of evaluating, synthesizingd aammunicating findings effectively is
nearly impossible (Henry, 2006). The sheer impuar¢eof locating information online has led
Henry (2006) to call it the “gatekeeper” functiattimately the key to successfully reading and
comprehending information from the Internet.

Multiple strategies and processes must occurttment to successfully locate information.
When asked to search for information, students macstgnize what tools are available to
initiate a search (e.g., search engine, social angldiforms, etc.) (Leu et al., 2007). If starting
with a search engine, students must decide whiaftsengine to use and which key words or
phrases to enter into the search engine (Guinagetéa, & Hall, 2003; Henry, 2006). They
must employ strategies to select from among theekesngine results in an attempt to locate the
most relevant information (Eagleton & Dobler, 206&nry, 2006). Furthermore, students must
know how to adjust keywords or phrases when th&irsearch terms do not provide them with
appropriate answers to their questions (Guineeleay & Hall, 2003; Wallace et al., 2000).
Students must then navigate through a maze of &nksWebsites, applying strategies for
dealing with unique website organizational featubesken links, loops, multiple viewing
windows, and distracting games and advertisem@&ild,(2000; Coiro & Dobler, 2007, Henry,

2006, Leu et al., 2007). Students must also mdkeances about where information is located

23



within the infrastructure of a webpage based oratfalable menus and links (Afflerbach &
Cho, 2009; Coiro & Dobler, 2007; Leu et al., 2007).

Research has revealed that without instructioatlypall adolescents struggle with
strategies involved in locating information. Irveel studies (Bilal, 2000; Bilal, 2001; Hirsh,
1999), students struggled with constructing setgohns that maximized topic-relevant results,
failing to use features built into search engirmemctrease search relevance (e.g. Boolean
operators, advanced searches, prioritized ressi$3.| Upon receiving search engine results,
students were quick to click, but slow to read,asng the first results on the page and then
working their way down a the page one-at-a-timeél timy found a page they believed matched
their search agenda (Henry, 2006). Research lay @000), also revealed that students
frequently navigated inefficiently, spending exteddime browsing or looping through websites
in a manner that resulted in the failure to logatevant information (Bilal, 2000). Students’
relative success or failure at employing strategiested to locating information was dependent
upon several contextual factors, including the tgpsearching task, personal interest or
motivation in the task, prior knowledge about thgit, prior knowledge about searching on the
Internet, and features of the search engine (BI20Q; Bilal, 2001; Kuiper, Volman, & Terwel,
2005).

Although the research clearly reveals that adolgscgruggle with the online reading
comprehension skills of asking questions and lagatiformation, intervention research
demonstrates that when students are provided wétegies for locating online information,
their ability to search for and find relevant infaation increased (Castek et al., 2005; Hoffman,
Wu, Krajcik, & Soloway, 2003). This research demstoates the imperative for teaching

students strategies for locating information onkmel reveals that strategy instruction does
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increase searching performance. This study fugleks to contribute to the literature base by
examining detailed case studies of specific stigjemtamining specific strategic processes, or a
lack thereof, as they locate information within awdoss websites.

Evaluating information. Evaluating the information located is the next @lc
component of online reading comprehension. Afteating a source of information online,
students must engage in evaluation at multiplel¢evBtudents must evaluate: (1) their
understanding of the information presented, (2y#hevance of the information to the search
guestion or purpose, (3) the accuracy of the in&diom, (4) the reliability of the information, (5)
the bias that an author or organization infuses tim¢ information (Coiro, 2007), (6) the
coherence and completeness of the answer theypaséracting as they synthesize information
(Leu et al., 2007). Students’ evaluation of infatianal sources online is critical due to the vast
guantities of information available and the unreged nature of the Internet. Evaluation is
particularly relevant in science, a discipline thavileges accuracy and reliability.

The ability to evaluate the relevancy of searaimmresults and websites is a key factor in
completing online searches in a time efficient reannVhen comparing seventh-grade students
who successfully completed an online searching tiaskudents who failed, Bilal (2000) noted
that the unsuccessful students were unable to lguohéntify the relevancy of a search engine
result or information on a webpage and they spgnifgcantly more time browsing
ineffectually. Compared to their peers who failled task, students that appeared to be skilled at
evaluation spent less time navigating and loopiagklio the search engine page and more time
navigating and clicking links within websites thestves (Bilal, 2000). These findings were also
supported by research from Wallace et al. (200@) discovered that unskilled searchers spent

nearly 70% of their time navigating search engiaggs and only 30% of their time engaged
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with websites that provided content. The resulthese studies clearly demonstrate that
evaluating search engine results for relevancyusial to completing tasks involving online
reading efficiently.

However, simply evaluating the search resultsnad & potentially relevant website is
only an initial step in reading online. Once stddind the page, they must then examine the
content and contextual clues on the webpage tordate if the site provides reliable
information relevant to their search. Studiesemfomdary students revealed that while they had
emergent strategies for evaluating reliability aeduracy, they tended to place high value in
website appearance and the presence or absengellofgsand grammar errors (Agosto, 2002;
Lorenzen, 2001). Furthermore, the very presene@ename or affiliation on the page was taken
at face value for a sign of reliability or credity] students did not expend time investigating
whether the name or organization was real or rébei@orenzen, 2001). In another study, Leu
et al. (2007) provided students with a hoax welesitgled “Save the Northwest Pacific Tree
Octopus”. The result revealed that even when siisdgere explicitly reminded not to believe
everything they read on the Web, nearly 90% ofpdmticipants believed the website was
credible and reliable. The consequences of tHeddevaluation strategies was evidenced in
another study by Coiro (2006) who demonstratedshatents’ inability to accurately evaluate
the relevance of information provided on websiggstb excessive reading or browsing unrelated
to the initial question or purpose.

Evaluating the coherence and completeness ofiswmex based upon the information
compiled from online sources also appears to liriggle for adolescents. Wallace et al. (2000)
reported that students were unable to construcpoeimensive answers because they were too

focused on finding an immediate answer from a siisglurce. Students appeared to be
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skimming for the one page within a website for deénitive answer. The very fact that they did
not know how to compose an answer from informatiormultiple websites, or even multiple
pages within a single website, precluded them fexen applying strategies that would allow
them to evaluate the quality or coherence of awansThe growing body of literature clearly
calls for a more comprehensive examination of sitsgl@valuation strategies with a more
detailed examination of how the varying levels wdlaation, the nature of the online task, and
student characteristics affect students’ overdiherevaluation skills. Based on these
recommendations, this study will contribute to therent research base by uncovering how
students evaluate their understanding of the inddion presented, relevancy of the information
and coherence and completeness of the answer thepmstructing.

Synthesizing information. Synthesizing information requires students to sanwe and
integrate meaning within sites and between sitesi @t al., 2007; VanMeter & Firetto, 2008).
Students construct meaning online based on thg pigges, links, and features they choose to
read (Hoffman et al., 2003; Leu et al., 2007). aAgsult, every student will create a distinctive
path through the available online resources, theoelquely constructing, synthesizing, and
comprehending information even when guided by #mesoriginal question (Leu et al., 2007;
VanMeter & Firetto, 2008). When compared to synithieg information from traditional, print-
based texts, students that use the Internet agoa seairce of information must place even
greater importance on synthesis. This is due ihtpahe vast quantities of information
available online, the varying degrees of contenecage in the information presented, and the
variety of modalities in which information is presed (Hoffman et al., 2008; Leu et al., 2007).

Unfortunately, the research about the synthesmtifie information is extremely

limited. Leu et al. (2007) contend that we knowyédtle because researching how students
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synthesize text, a task that occurs in the mindifigult. The research that does provide a
preemptive glimpse at students’ strategies forregizing information, demonstrates that as
with the other online reading comprehension comptsetudents struggle to synthesize online
information into comprehensive answers or undedsteys. Wallace et al. (2000) reported that
students did not seem to recognize that an ansvgit lme synthesized from multiple sources.
Instead, students looked for one right answer erspecific website that would provide all the
information they were seeking. Research by BR8I01) and Wiley, Goldman, Graesser,
Sanchez, Ash, & Hemmerich (2009) also confirmedénelency for students to search for a
“specific answer,” either not wanting to put fottte effort to construct an answer from multiple
sources or not recognizing that they could consaanswer from multiple sources. Based
upon the limited research about the synthesis lnfi@texts, it is evident that more extensive and
rigorous research must explore students’ syntledsiformation during online reading tasks.
This study seeks to address this gap in the litezgaexploring at how students synthesize
information when provided with a limited numberhagh-quality, reliable, and topic-appropriate
websites as starting points.

Communicating information. Communicating information is the final component
included in online reading comprehension and itiohed in a new literacies definition of online
comprehension due to the interconnected natureaalimg and writing on the Internet.
Communication tools like chats, blogs, wikis, sbaetwork sites, email, and video
conferencing are some of the tools that can berierior disseminating information, but are also
sources of information themselves (Leu et al., 20@1 et al., 2011). The Internet offers
varying mediums of communication and degrees efautivity within the communication

process (Sweeny, 2010). There is a limited bodsngbirical evidence however about the
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interconnected nature of communication integratél the online reading process (Kuiper et al.,
2005; Leu et al., 2007). This research seeksam@e the integrated nature of online reading
with communication by exploring students’ strategg and navigational profiles as they read
for the purpose of communication using Internetdoo

At-risk readers and the new literacies of online @ading comprehension.Nearly the
entire body of research into students’ online negadiomprehension strategies has included
participants that are skilled or average readegeieral education classrooms. Some research
has examined the online reading comprehensiorssKiktudents labeled at-risk, and a handful
of studies have examined the skills of studenth (e&rning disabilities (Castek, Zawilinski,
McVerry, O'Byrne, & Leu, 2011).

Perhaps the most noteworthy finding emerging fresearch of online reading
comprehension by students who are at-risk or labeléh a learning disability is the fact that
“we should not assume that low achieving offlinaders are necessarily low achieving online
readers, or vice versa” (Leu et al., 2007). Magrecdically, the research revealed that some of
the students that struggled with reading traditioeet, either labeled with a disability in the are
of reading or demonstrated reading levels signitigebelow grade level, were sometimes
among the most proficient students at online repdomprehension (Castek et al., 2011; Leu et
al., 2007). For example, Leu et al. (2007) prdfilaomas,” a student with an identified learning
disability who received support in reading, but vdemonstrated successful strategies for
locating, synthesizing, and communicating informatiresulting in an online reading
comprehension score that placed him within thelfsf of students in the study. While Thomas
was “slow” at completing the tasks, needed extreetio decode and comprehend information,

he was still strategic and successful in complesithgf the online reading comprehension tasks,
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except for evaluation. Conversely, some of thdestts that were the most proficient at reading
comprehension in traditional printed or offline téxired poorly on measures of online
comprehension.

These preliminary findings demonstrate that readmgprehension on the Internet does
differ in some ways from reading comprehensiomraditional print-based texts. These results
are supported by another study in which Leu 28I05) reported that there were no significant
correlations between students’ online and offlieading comprehension performance.
Consequently, the findings also establish thatesttglwith learning disabilities in reading, who
perform poorly with reading comprehension in prihtexts, may not necessarily perform poorly
at reading comprehension in online texts.

This research is still in its infancy, and cleahgre is the need for a better understanding
of the online reading comprehension of studenth le&rning disabilities. Additional research is
needed to examine the correlations between ontideo#fline reading comprehension. Whether
they are correlated or not though, some specitdamic weaknesses for students with learning
disabilities exhibited in print-based texts wikely continue to affect online reading
comprehension. For example, a student with readi#egding weaknesses in print-based text
will probably still continue to struggle with dedad text on the Internet, as evidenced in the
case of Thomas (Leu et al., 2007). Studies ottgsitechnologies designed to support
struggling readers (e.g., see Anderson-Inman & e\gra007; Lange, McPhillips, Mulhern, &
Wylie, 2006) suggest for example, that studenth @écoding difficulties will still struggle with
decoding words whether they appear in printeddexinline. However, these studies also point
out that the Internet provides unique avenuesdaffslding struggling readers through

accessible supported electronic text (Anderson-m&&lorney, 2007). For example,
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hyperlinks can provide pronunciations, definitiosgnonyms, and examples for technical
science vocabulary, images and videos can be pegbefth text to present information in
multiple formats or enrich the words on the pagel text-to-speech readers can read the text
aloud. Research has demonstrated that suppodettaglic text does increase students’
academic performance (Anderson-Inman & Horney, 20871 the majority of studies have
focused either on student performance using a Bpassistive technology (e.g., text-to-speech
software, online graphic organizers) or on stugentormance in a controlled, closed-system
website with particular supported eText featureg.(dyperlinks with dictionary definitions).
Yet, due to the ill structured nature of the Inetrrevery website will vary with the extent to
which the text may be supported, and students ¢ageo effectively read and comprehend on
the Internet must flexibly adapt their reading s for every page they encounter (Spiro,
2004). Therefore, the field needs a deeper uratadstg of how at-risk readers and students
with learning disabilities engage in online readamgnprehension in open systems where
students must adapt their reading processes angaaihe structure and support (or lack-
thereof) on the websites they do encounter.

Ultimately, the new literacies framework of onlireading comprehension and related
empirical research provide a second substantivedation for this research. They provide a
rationale for a research agenda that examineslateaders engagement with online texts. They
further operationalize specific components of aalieading comprehension from a perspective
beyond Constructively Responsive Reading. Mosbitgmtly, the new literacies framework
and related research contribute to new methodsxjploring online reading comprehension,

which significantly influenced the design of thisdy.
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Summary of Theoretical Frameworks
The frameworks of scientific literacy, social setig theory, Constructively Responsive
Reading, and new literacies have provided a ricimdation for understanding and exploring the
complexity of reading comprehension. As Livingstehal. (2008) suggest, it is only through
the convergence of multiple theoretical perspestibhat research will understand the
complexities of online reading comprehension, whschecessary if educators are to begin to
support strategies for reading in this digital dggingstone et al., 2008). Together, these
literatures have outlined (1) how reading is sped¢d the disciplines of science, (2) what
constitutes science text, (3) the unique charastiesiof online text, (4) the complexity of
reading comprehension understood through the ktieres of text, reader, and context, (5) the
comprehensive and integrated strategic readingepsas necessary for comprehension, (6) the
components of the new literacies of online readiogpprehension, and (7) the empirical
research that examines the reading strategiesrandgses of skilled readers and their at-risk
peers. They have provided a conceptual base dsanformed both the design and methods of
this research.
Current Study
As previously discussed, few studies have examosdstudents with learning
disabilities engage in online reading comprehensiatience. This study will contribute to the
current research base in three specific wayst, firs study will uncover how at-risk and
average-achieving readers locate, evaluate, antessine information found on high-quality,
reliable, and topic-specific science websites #natincorporated into the general education
science curriculum. The choice to preselect websitems from the recognition that the body of

research into new literacies has demonstrateditbat students struggle to locate accurate,

32



reliable, and topic-appropriate websites. Yetglitesearch has identified how students actually
locate, evaluate, and synthesize information widlmd across quality websites once they are
found or provided for students (Leu, Zawilinskia¢t 2007).

Second, the study will provide a new understandingow specific contexts, texts, and
reader characteristics shape online reading corapsgtn for students with and without learning
disabilities, filling a hole in the research. Thktsidy will examine online literacy within the
context of a complete science unit incorporated the general education science curriculum.
Specific attention will be paid to the varying repentations of information on the websites and
the nature of the science task itself. The studlyalgo consider factors previously demonstrated
to influence online reading comprehension in nolyrethieving students, including prior
content knowledge, technology use at home and $aohiogagement, and self-regulation
strategies (Coiro & Dobler, 2007; Leu, Reinkingkt 2007).

Third, the study will provide insight about how gémts construct meaning as they
integrate information presented through multipleresentations available on the Internet. The
very nature of the Internet encourages studergsrestruct meaning by navigating through a
series of links, creating a unique path, or “traaéi’ through online text connecting words,
images, animations, and sound (Lemke, 2002). #istunothing is known about how or why
students create particular traversals through seigrebsites during synthesis tasks. Therefore,
the study will uncover how and why at-risk and aggr-achieving students construct the
traversals they do, with an emphasis on the freqpeturation, and sequential construction of
specific types of online representations.

Chapter Summary

Four literatures informed the conceptual framewanl design of the current study:
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scientific literacy, social semiotic theory, Constiively Responsive Reading, and a new
literacies perspective. The convergence of knogdddom these literatures combined with the
existing research about how at-risk and averagesaiciy readers engage in print-based and
online reading comprehension, provide the groundimdyrationale for the design and methods
in this study. While a growing body of researclkexploring online reading for skilled or
average readers, there remains a lack of reseboth how at-risk readers engage in online
reading comprehension. Unless there is a bodysefareh about how struggling readers engage
in online reading comprehension in content aressetgms that can inform and direct classroom
interventions, they will be marginalized. The &dy, as Leu points out, would be to allow
students who may need the most preparation foonthee age of information to be those who
receive the least (Leu, 2007). Therefore, thidywill help inform the field about online

reading comprehension for at-risk and average-atigeeaders in science classrooms, filling a

gap in the research, and influencing a future ¢tajg of research.
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CHAPTER 3
METHODS
Participants

Participants in this study included six ninth-gratudents enrolled in a general education
biology course. The participants (n=6) were sachflem a larger population of 51 ninth-grade
students enrolled in one of the two general edandiiology classes offered Spring 2011 that
included students with disabilities. Of the 51 st enrolled in the biology classes, only 25
students had the necessary student and parent@rdsrio participate in the study. The
following section will begin with descriptive ststics about the school, teacher, and the pool of
25 consenting participants. Next, it will outlittee sampling procedures that led to the selection
of the final six participants. Finally, it will prvide descriptive statistics about the six
participants.

Participants were enrolled in a large, public, sbhao high school in the Midwest United
States, which had a total enroliment of 1,325 sitgland 359 ninth grade students. The school
population was 86% White/Caucasian, 8% African Aoaer, 3% Hispanic, 2% Asian/Pacific
Islander, and 1% American Indian/Alaskan Nativet{®f®l Center for Education Statistics,
2010). During the trimester of the study, partits were selected from two sections of general
biology with a total of 51 students. Both clasaese taught by the same female teacher, a
teacher with 12 years of experience teaching seiemélaster’s of Education degree, and more
than 30 hours of additional education in biologyg anience technology.

Of the original 51 students in the biology clas@sstudents and parents consented to
participate. In the group of 25 students, 32% weade and 68% were female. The students’

self-reported race/ethnicity was 80% Caucasian, fr@#tiracial, and 4% African American.
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Six students with disabilities received specialadion support in the biology classroom. One
female and one male both had a specific learnisghility in basic reading and reading
comprehension and one additional female had afspkxarning disability in mathematics
calculation and reasoning. The remaining thredesits were all males and labeled with a
disability in the category of Other Health Impaimte Within that group of males, one student
had Individualized Education Program goals relaectading comprehension.

The Nelson-Denny Reading Test administered in pneg trimester of the study revealed
the consenting population’s (n=25) mean readingpreimension scaled score was 203.6
(SD=27.683), which converted into a grade equivabk¢ri2.133 (SD=4.37). The students’
MEAP reading scores from the fall of the previouademic year revealed a mean scaled score
of 825.52 (SD=25.469) with 34.00% of students naogia score equivalent to advanced
(PL=1), 50.00% scoring proficient (PL=2), 8.00% sag partially proficient (PL=3), and 8.00%
scoring not proficient (PL=4).

The following section describes the sampling proces used to identify six participants
from the potential pool of 25 consenting studeritBe research initially sought to sample two
different groups of readers: (1) average-achievaaglers, and (2) readers with learning
disabilities in the area of basic reading or regdiomprehension. However, while three students
with learning disabilities in reading or readingrgarehension consented to participate in online
reading, note taking, and brochure creation, onlylsad consented to the second and more
extensive level of participation in the study. There extensive participation included students
engaging in verbal protocols one-on-one with aasdeer while they completed the research
tasks and performed additional assessment meadtoeshis research, the verbal protocol data

and additional assessment measures were of primaortance; therefore the research subgroup
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that was to include three students with learnirsgblilities in reading, had to be expanded to
include a broader range of at-risk readers, a ggegplained below.

Six participants were selected using data abadiapeducation services and two
standardized reading assessments: the Michigarsgwsat of Educational Progress (MEAP,
2010) and the Nelson-Denny Reading Test (Browrhdéis& Hanna, 1993). First, a pool of
potential at-risk readers was established by inolydll students identified with a learning

disability. Following this, students with Nelsorefiny reading comprehension scores at or

below the Zg] percentile compared to theitth:)rade peers and Witﬁh&;rade MEAP reading

scores falling below the normed level establishedraficient, were included in the pool of at-
risk readers. This process resulted in a poteptial of six students considered at-risk.

Next, a pool of potential average-achieving readers established by identifying students

with: 1) with Nelson-Denny reading comprehensioores between the E]Sand 7gﬁI percentile

compared to theirthrade peers, and 3) witﬁhfgrade MEAP total reading scores falling at or

above proficiency. The identification resultecaipotential pool of 13 students considered
average-achieving readers.

To form the final groups of low-achieving and axgrachieving readers, three students
were selected randomly from the at-risk pool amdetirom the average-achieving reader pool.
This created two comparison groups consisting i&etistudents each for a total of six
participants.

Table 1 shows the demographics, disabilities,staddardized reading scores of the six
participants. In the group of three average-achgereaders, there were two females and one

male, all Caucasian. The spring Nelson-Denny repdomprehension scores ranged from 9.7 to
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14.4 with scaled scores from 190 to 219. A ManntiWdy U test was used to determine whether
the reading scores of the selected average-achiesaders were similar to the median of the
sample of 19 students not selected as participdrtis.non-significant results of the test(-

432,p = .666) revealed that the average-achieving reati&son-Denny scaled scores were

similar to the median score of the larger samplallagtudents, and were thus appropriate to

consider “average-achieving readers.” On ttﬁeg&lde MEAP, one student achieved the level of

proficient (PL = 2) with a scaled score of 822, &and students achieved advanced proficiency
(PL = 1) with scaled scores of 839 and 844.

The at-risk readers included two females and oale mwo who self-identified as
Caucasian and one as Multiracial. Their springsbieiDenny reading comprehension scores all
fell significantly below the mean of the full sarapWith grade equivalent scores less than 5.9
and scaled scores less than 167. A Mann Whitneastitas used to determine whether the
reading scores of the selected at-risk readers svgndicantly different from the median of the
sample of students not selected as participarttg. significant results of the tegt< -2.442p =
.015) revealed that the at-risk readers’ Nelsonfiyestaled scores were significantly lower than
the rest of the sample, and they were thereforeoppiately identified as “at-risk readers” for the
purpose of this research. The MEAP reading sdorasvo students fell below the level of
proficiency (PL = 3, and PL =4) with total scalexbes below 784. However one student’s
scores was atypical of the other members of thegrdllison, who was included in the group
because she had an identified disability in matiréading goals in the IEP, scored advanced
proficiency (PL = 1) with a total scaled score 808 However, further examination of prior

standardized reading scores dating back two yganisiding the Nelson-Denny reading

. . . h h
comprehension scores administered in the fall oBheand é grade year, revealed a pattern of
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lower reading scores than her peers. Her Nelsomipeesading comprehension scores in the fall

of her éh grade year fell below the %percentile of all E? grade students at her school, and her

t .
scores at the Bgrade year fell below the Ehaercentlle of all 51 grade students at the school.

A Mann Whitney U could not be used to examine digance due to the loss of students’
individual standard scores in the school's datalb&®éelson-Denny scores. Based on the data
available though, Allison’s performance on hg]r@ade reading scores appears to be an
anomaly and the decision was made to continuectade her in the at-risk group.

Table 1. Participant Demographics, Disabilityd &tandardized Reading Scores

Gender Ethnicity Disability* ND Read. Comp.** MEAP Read.***

Student SS GE SS PL

Average-achieving

Hannah F Caucasian n/a 190 9.7 844 1

Leanne F Caucasian n/a 212 13.5 839 1

Adam M Caucasian n/a 219 14.4 822 2
At-Risk

Tameca F Multiracial LD Reading 146 4.1 772 4

Levi M Caucasian OHI 153 4.1 784 3

Allison F Caucasian LD Math 167 5.9 839 1

*LD Reading= Specific Learning Disability in BafReading and Reading Comprehension; OHI
= Other Health Impairment; LD Math = Specific Leiaugn Disability in Math Calculation and
Computation

** ND Read. Comp. = Nelson-Denny Reading Test Cahpnsion Scores for Spring 2012; SS
= scale scores; GE = grade equivalent

**MEAP Reading = Michigan Educational Assessmemdtam Reading Scores 2010; SS =
scale scores; PL = proficiency level
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Figure 1 reveals students’ oral reading fluenores. Although the data for oral reading
fluency was measured as part of the research,digathered prior to the research, the results
will be reported here because they provide higelgwant information about the individual
students’ reading levels in a study where readiag the primary task. The oral reading fluency

scores for the average-achieving readers ranged I to 180 words per minute over three

passages. The oral reading fluency rate Ii!?)gﬂaders at the gbpercentile is expected to be

151 correct words per minute (Hasbrouck & TindaD®).
Among the average-achieving readers, Leanne haudghest oral reading fluency (156 to
180 wcpm), Adam had the second highest oral redtliegcy (131 to 165 wcpm), and Leanne

had the lowest oral reading fluency (100-133 wcpirganne’s oral reading fluency scores

placed her, on average, between thtg afad 7gﬁI percentile; while Adam’s scores placed him

between the ég and 5(5h percentile. Leanne’s scores fluctuated arountﬂéhepercentile (124

wcpm) sometimes above and sometimes below.
Among the at-risk readers, Levi had the highedtreading fluency rate (95-129 wcpm).

His scores were relatively similar to the lowestrage-achieving reader, Leanne, placing him
just above to just below the tJzqg'—';)ercentile (124 wcpm). Allison had the secondhbg] rate
among the at-risk readers (99-108 wcpm), placingbeveen the 1tB (97 wecpm) and ZtE

percentile (124 wcpm). Tameca had the lowestreading fluency rate (48-91 words) placing

her below the 1t8 percentile. While reading passages from the UG&BMBG websites,

Tameca’s scores fell within approximately 20 waoreisd correctly below her peers, with the

third WC passage proved significantly more chaliegg Passage three had the greatest density
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of word difficulty and the highest number of muftiabic science terms and the highest ave
Dale-Chall word level per page (see Te 2). On this passage Taméea a dramatically lowe
oral fluency rate (48 wcpnthan the student with next lowest sc (95 wcpm) afact that holds
relevance for her actual online reading performamcéhe day of online reading with a ver
protocol.

Figure 1.0ral Reading Fluency Results for Students in theCdRditior

Students’ Oral Reading Fluency Results on 3 Reading
Passages from the Online Science Websites
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Design
An embedded mixediethods design w used in this study, in which both quanive
and qualitative data wesmnalyzed with the purpose of enhancing and enrichimdings
(Collins, Onwuegbuzie, Sutton, 2006; Creswell, Bl@hark, 2011) This was relevant for th
studybecause quantitative analyof several sources of data providedults about factors th

may influence online reading comprehensie.g. oral reading fluency, sadfficacy abou
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Internet skills, etc.) and information about navigaal profiles, but did not provide a lens for
examining students’ cognitive processes. An urideding of students’ cognition as they read,
select, evaluate, and synthesize online informatias achieved by adding a qualitative verbal
protocol component to the research (Afflerbach,0Therefore, it was the combination of
guantitative and qualitative data that supportedraprehensive examination of students’ online
reading processes while also examining diverseectuel and individual variables that
influenced online reading comprehension (Afflera&®00; Deshler, Hock, Ihle, & Mark,

2011).

The design incorporated the use of multiple assessmeasures. An overview of the
procedures will be provided first to offer a cortekthe study as a whole; then detailed
descriptions of the procedures and measures Wldvio Prior to the start of the study an Internet
Use Survey was administered to students. A wdek Istudents engaged in a three-day project
of online reading, note taking, and creation ofrdarmational brochure for tourists about a
specific terrestrial or aquatic biome.

On Day 1 of the 3-day project, students receivsthuctions from the teacher. On Day
2, students were administered an oral reading éy@nobe, an assessment of prior knowledge,
and an assessment of engagement in the topic.thbeybserved a sample verbal protocol and
practiced a verbal protocol for five minutes. Hog next 20 minutes, students engaged in a
verbal protocol while reading about their biomeio@land taking notes. Day 2 concluded with a
post-interview about their online reading and rnateng. On Day 3, students engaged in a
verbal protocol while creating their brochure. Yheere still allowed to read online and take

notes if they chose, but they were instructed tprbthe brochure. On both Day 2 and 3, a screen
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capture software recorded student’s actions ordhgouter. An overview of the measures is
depicted in. These will be described in the sedat follows.

Figure 2. Overview of Study Measures by Day

Day Assessment Measures

Internet Use Survey

Pre- Day 1

Instructions

Day 1

Prior Knowledge Assessment
Engagement Assessment
Oral Reading Fluency Probe
Online Reading & Note Taking Assessments:
Verbal Protocol
Screen Capture
Student Notes (Artifact)
Post Interview

Online Reading &
Note Taking

Day 2

Brochure Creation Assessments:
Verbal Protocol
Screen Capture
Student Brochure (Artifact)
Post Interview

Day 3

Brochure Creation

Procedures and Assessments for the Research Project

In this section, the Internet use survey, whicls wdministered prior to the start of the
main study, will be introduced first. This will bellowed by specific procedures and
assessment measures outlined by day of admingstrablext, the methods section will outline

procedures that ensured the fidelity of implemeotator the administration of the verbal
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protocol during the online reading task, selectmgytwo science websites, and ensuring
comparable classrooms. The section will concludlke the data analysis procedures.

Preassessment: Internet use surveYhe Internet Use Survey was administered at the
start of the study and subsequent online readingpoehension task (See Appendix B). It was
administered prior to the final selection of the garticipants, therefore all 25 students that
consented to participate in the research tookuheey. The survey measured students’ Internet
use characteristics at home and school, self-effiedout their Internet skills, and their online
reading comprehension skills. The survey was a&dbipt part from surveys created by the Pew
Internet & American Life Project (http://pewintetragg/) and surveys created by Leu, Reinking
et al. for the project Teaching Internet Comprelmnt AdolescentsMeasuring students;
Internet use characteristics, perceived self-efficabout their Internet skills, and their online
reading comprehension skills was relevant becassarch must explore how online reading
comprehension might be influenced by these fa¢toosro & Dobler, 2007). Therefore,
collecting data about these variables provideduadation for contextualizing the research
results to specific profiles of students.

The subsection of the survey that assessed Inteseatxplored students’ perceived use

“at school” and “outside of school.” Three mulgghoice questions asked students to report
how many total hours per week they spent on therriet, the technology tool they are most
likely to use to access the Internet, and whetiney preferred to gain new information from a
book or the Internet. These were followed by eldtart-scale questions in which students were
asked to report how often they engage in certaiimemasks (e.g., work on school-related
assignments, Facebook, watch or post videos, €ty six point scale ranged from nevefl

or more times aay. The three multiple choice and eight likedisauestions were first asked
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about students Internet use “at school” and therséme questions were asked in the next
portion of the survey about students Internet usgside of school.”

The next subsection of the Internet use survey emearstudents’ perceived self-efficacy
on certain Internet tasks. Six likert-scale iteasked students to rate how good they were at
specific tasks (e.g., | am good at using the Irteta find information for school assignments
and projects, | am good at reading and understgndfarmation on the Internet, etc.) on a five-
point scale ranging fromot good at alko extremely good

The subsection of the survey that assessed bdsie eeading comprehension skills
included four multiple choice questions and oneatsanswer question associated with one of the
multiple choice questions. The short-answer qaestexamined whether students could identify
the best options on a website menu for certairstéesk)., what to click on to find out who
created the website), identify what a software ppgrompt was telling the student to do, and
which website from a list of search engine resuiisild be best for writing a report about a
topic. The short-answer questions asked studenistify why they choose a specific search
engine result for writing a report. The five quess combined were a very basic pre-assessment
of some of the necessary skills for successfuhenieading comprehension.

The teacher administered the Internet use survall sbudents that consented to
participate in the research during class time selas prior to the start of the main study. The
teacher read each item aloud as students completesiirvey to support students that may have
had difficulty reading the text. Students therereed an additional five minutes to review their
answers and to allow individual students to askafeection or question to be reread.

Day 1: Introduction to the research project. On Day 1, the teacher presented the

assignment, the rubric, and examples of brochuogs previous years to both biology classes.
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For both classes, the teacher presented the saawti@his about online reading and brochure
creation both visually and orally. Appendix D piaes the teacher script for Day 1, but due to
difficulty obtaining the laptop cart, the instruartis were responsively revised during the class
period to reflect the reality that online readimglanote taking would not begin until the
following day. During the instructions, the teach#ormed students which biomes they were
assigned. The biomes were randomly assigned fatwadents in the class except for the six
participants in the research condition (n=6), whevenassigned the rainforest biome. The
majority of the instructions focused on the broewubric used to guide students’ construction
of the brochure (see Figure 3). The teacher uselkst brochures from previous years to
provide examples for each of the subcategoriesamubric. Using the EImo projector, she
displayed 2-3 student examples from previous yiarsf each “informational requirements” on

the brochure rubric.
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Figure 3. Travel Brochure Rubric for Students

TRAVEL BROCHURE MINI-PROJEG®

Directions: Create a brochure that teaches people about your biome and entices them to visit
your biome. Use the table below to complete the requirements for the brochure. Use color,
pictures, and creative font choices to enhance your brochure.

My Biome:

Self-Check: | Teacher Comments &

Inf ional Requi :
nformationa eqwrements Feedback;

Climatic (weather) and Seasonal
Information for your biome

Map of where your biome is located
in the world

Plants in your biome

Animals in your biome

Items tourists should pack if they visit
your biome

Activities tourists might do while they
visit your biome

A website tourists might visit to learn
about your biome

Design Requirements:

Your brochure is organized and neat

Your brochure includes a
combination of words and images

Your brochure is creative
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On Day 2, the students were told that they wetg alfowed to read online and take notes.
They were not allowed to start the brochure unéiy3. Furthermore, students were informed
that, on Day 2, “You must take notes. You arevedld to take notes in whatever format you
prefer. You may take notes on paper, in Micro8eftrd, in Evernote, or any other manner you
choose.”

Next, the teacher demonstrated how students @maless their “starting website.” The
starting website was researcher-created and listed high quality, reliable biomes website
links that the teacher recommended students usedio their search. There were two starting
websites (A and B) that each included the same thiemes websites, but they were
counterbalanced for order. So students in grogav the websites listed in a different order
than students in group B. The researcher randasdigned students to group A and B prior to
Day 1. During Day 1, the teacher demonstrated $tolents could find their specified starting
website on the class website. The teacher inforsaeti class, “I recommend you start with
these websites that have reliable and appropratent. You can find most of the informational
requirements on these websites. You may use otblesites if you need to find additional
information.” Finally, the teacher provided eachsd with 10 minutes to individually walk
around the room and examine brochures from thaquswear.

Day 2: Online reading and note taking.The task of online reading and note taking
began on Day 2. Each student worked one-on-otieaniesearcher for the entirety of Day 2.
The following section will introduce the measures procedures chronologically. It will begin
with the oral reading fluency, prior knowledge, ardjagement measures. Then it will
introduce the online reading and note taking whiherbal protocol and screen capture. It will

end with the post interview measure.
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Oral reading fluency probe. Students’ ability to read is an important concefrthe
research, and oral reading fluency is a common oneassed to gather information about
students’ overall reading competence (Fuchs, Fudbsp, & Jenkins, 2001). Therefore, a
measure of oral reading fluency was given to thrégjgants in the verbal protocol condition to
acquire information about their reading skills. eTdral reading fluency measures, administered
prior to the online reading and note taking tas&rerconducted based upon research-based
recommendations (Fuchs, Fuchs, Hosp, & Jenkinsl)20Dhe recommendations supported the
use of curriculum-based measures of oral readirenfly to identify differences between readers
and their peer groups. They suggested assessnibmultiple texts each administered at one-
minute intervals.

Initially, the oral reading fluency measures wireonsist of two randomly selected
sections of text from the three preselected wehdite a total of six . First, the researcher
assigned numbers to each page within the presdle@bsites. In the case of the University of
California Santa Barbara (UCSB) site, that waslong page, each heading was assigned a
number. The researcher then used a process afmaselection to identify webpages. In
examining the randomly selected webpages, theote#te page had to range from 200-255
words. Two hundred was established as the minimond \evel based on the oral reading

fluency norms established by Hasbrouck and Tin2ld06) which revealed that in the spring of

th . t . : .
8 grade, students in the BQ‘DercentlIe of oral reading fluency were reading %®rds correct
per minute. On the selected webpages, texts haetéd the minimum word count. Only one of
the initial webpages on the Missouri Botanical @GardVBG) website was rejected based on

word count. The researcher then randomly seleatecadditional webpage and that page met

the text requirements.
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To examine the effectiveness of the oral readmgnicy probe, a pilot assessment of oral
reading fluency was administered with two eighthdgr students prior to the research. The pilot
revealed that students’ oral reading fluency flatéd dramatically as a result of the wide variety
of reading difficulty, vocabulary, and word coumt pages even within the same website. This
fact, combined with the reality that pilot studergported being cognitively fatigued after the
oral reading and even before the verbal protocgabeled the researcher to reduce the number
of oral reading fluency texts from six to threeedrom each of the three preselected websites.

On Day 2, researchers administered three oralrrgdidiency probes using standardized
directions (see Appendix C). The oral readingrleprobes were counterbalanced by order
across participants. Participants were timed f@ mmute per passage and the researchers or
research assistants recorded the number of tHentotsber of words read correctly per minute
and the number of errors per minute.

Prior knowledge measure. Students’ prior knowledge of a topic has been dividual
factor that has influenced traditional, print-baseading performance as well as online reading
comprehensiofCoiro & Dobler, 2007; Ericsson & Simon, 1993; Ptegsk Afflerbach, 1995).
Therefore, Pressley & Afflerbach (1995) assert thathods that capture detailed characteristics
of the subject are essential to the interpretaticthe results. The procedures for measuring
these variables and adapted for this study weredbass procedures created by the Teaching
Internet Comprehension to Adolescents Project (T|@dnded by the Institute of Education
Sciences and led by principal investigators Doha&ld and David Reinking. In this study two
guestions were used to probe prior knowledge. olatig the oral reading fluency probe on Day
2, the interviewer asked the student, “What do kwow about biomes?” and “What do you

know about the rainforest biome?” The interviewentinued to ask “What else do you know?”
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and “Is there anything else?” until the studentggéd responding to the open-ended question.
The answers were recorded using an audio recondethaough researcher notes.

Engagement measure. Students’ personal engagement in a topic has besthex
individual factor that influenced print-based amdiree reading comprehensig@oiro & Dobler,
2007; Pressley & Afflerbach, 1995). A basic measafrpersonal engagement, based on
students’ reported interest in the topic of theaesh, was developed based on procedures
created by the Teaching Internet Comprehensiordmescents Project (TICA). To quickly
assess personal engagement on Day 2, the intervesked students, “How much does X
interest you?” on a scale of 1-10, with 1 reprasgmio interesiand 10 representirextremely
high interest The answers were recorded using an audio recargeresearcher notes. These
likert-scale ratings could then be compared aaressarch participants.

Verbal protocol with screen capture. The following section will describe the rationate f
using a verbal protocol and screen capture anddasaribe the procedures on Day 2 for the
online reading and note taking with verbal protcaadl screen capture (See Appendix C).

On Day 2, students were asked to think aloud asdbmpleted the task of reading the
three websites and constructing notes becauselyediacols provide valuable insight into
students’ cognitive process as they read and agtstreaning online (Kucan & Beck, 1997;
Ericsson & Simon, 1993; Pressley & Afflerbach, 1p9dthough verbal protocol protocols are
an advantageous method for exploring online readamgprehension, there is a pressing
methodological constraint that must be consideretiaaldressed as it affects this study. Adding
a verbal protocol component to the online readmm@rehension task may affect any student’s
performance due to increase cognitive demandshanohterruption of reading processes as

students pause to reflect on what, how and why #ineyeading (Ericsson & Simon, 1993;
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Afflerbach, 2000). This effect on performance rbayamplified for at-risk readers who already
struggle with the cognitive demands of reading cahension tasks. For these reasons, research
employing verbal protocols have often focused queeixreaders (Afflerbarch, 2000). However,
by judiciously constructing the verbal protocoldand additional measures to minimize task
interference, the potential contribution of verpedtocols to the study and to the field of special
education will hopefully outweigh the constraingdssley & Afflerbach, 1995). The verbal
protocol was limited to two prompts, described @tadl in the next section, designed to
minimize the cognitive demands to the greatestrgxiessible. The verbal protocol itself was
limited to 20 minutes. The post-interview providedopportunity for students to provide
greater detail about their thoughts and actiorey #fte online reading comprehension task was
completed.

Combined with the verbal protocol was a screenuwraoftware, Morae (Techsmith,
2011), designed to record all student actions ercimputer screen. Screen capture software
has become a patrticularly useful tool when exangistadents’ actions in online environments
(Asselin & Moayeri, 2010; Coiro & Dobler, 2007; Letial. 2008). The software captured
students’ actions down to every click, keystroke] aursor movement on the screen. The
screen capture software used in this study, Maiae,recorded audio. This allowed for in-
depth analysis of verbal protocol responses aligmedisely with online actions. In an online
environment, where multiple student actions caruocapidly, the ability to return to the screen
capture video and analyze the actions and verloahpts provides data that is accurate to the
second. Therefore, the use of Morae combined tivéttiraditional literacy methodology of

verbal protocols, enhanced the rigor of the stuéyhwods.
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On Day 2, after completing the measures of oralingafluency, prior knowledge, and
engagement, the researcher prompted studentsetd their attention to the text-to-speech
reader (NaturalReader) positioned in the bottorntignd corner of the screen. The research or
research assistant described the purpose of théotspeech reader, how it might support their
online reading, and demonstrated how the text-tesip reader worked. They then asked the
student to demonstrate the use of the text-to-$pesazier on two samples of text. Next, he

students viewed an example of a verbal protocth (youtu.be/Ug6L_GvuMPE The example

reveals atg grade student solving an algebra problem whilekihg aloud. Students then

practiced engaging in their own verbal protocoltfoee minutes on a biomes website that was

not used in this study (http://www.cotf.edu/ete/mled/msese/earthsysflr/biomes.html

Appendix C provides detailed instructions for tmagtice verbal protocol. The researcher or
research assistants provided feedback to all stedieming the verbal protocol. A review of the
audio recordings of each student’s practice sessigaled that all students received feedback in
the form of the specific prompts listed for resbars in the detailed instructions (e.g., what are
you thinking while you read this page, what are tldoking now). In addition, feedback
beyond the suggested prompts included in the icistns included prompts about increasing the
amount of verbalization during specific readinghavigational actions (e.g., tell me what you
are thinking while you are scrolling over the metall, me why are you using the back button,
what are you looking at on the page).

After the practice verbal protocol, student engkigethe online reading and note taking
task with verbal protocol for approximately 20 ntiest The researcher or research assistants

pointed students to the computers where theiristpviebpages were already open on the
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desktop. The researcher or research assistantirédreairections provided on the students’
brochure rubric on Day 1 (See Figure 3).

Students then began the online reading and notegtéksk. In the event students were
not thinking aloud during the task, the researcneesearch assistants used two specific
prompts to promote thinking aloud (See Appendix Eiyst, student were prompted with, “Can
you tell me what you are thinking?” when they wab®ut to click on any link that would
transfer them to new information (e.g. a new pagggfinition, a video) or when they were
typing information into a search box. If the rasbar or research assistant was too slow
anticipating the click, then the question was askgel the mouse click. The researcher also
voiced the prompt if one minute had passed witlvedbal input from the student. Second,
students were provided with a verbal prompt, “Can tell me why you chose to write (type, or
cut & paste) that?” when they were adding informrainto their notes. After 20 minutes, the
research ended the verbal protocol and began stargerview.

Post-reading interview. The post-reading interview provided a series ttbepective
guestions designed to further examine studentgh@méading comprehension strategies and
processes during their 20 minute reading and ra&iad session and to probe their knowledge of
what “good” online readers would do. The interviesiuded six questions, one likert-scale
guestion and five open-ended questions. Thedusstion asked students to rank their
enjoyment of the assignment fromrib(enjoymentjo 10(extremely high enjoymentYhe first
open-ended question asked students to describehosessful they were at the task. Two open-
ended questions asked students to think aboutdhgis online reading and respond to, “what
worked best for you to find the information for cpleting your task?” and, “how did you decide

which information was important to include in yowates?” Another open-ended question asked
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students to look at the starting website and desaihat strategy they used to start their search.
Finally, one open-ended question probed studenggligtions about skilled readers by asking,
“what do good readers do when they are readingiformation on the Internet?”

The post-interview questions were administered idiately after the online reading and
note taking verbal protocol session. Answers wapured using an audio recording device and
through researcher notes. The time students edgagdke post-interview varied based upon the
depth of a student’s verbal answers. Howevehetbmpletion of the post-interview, if there
was time remaining in the class period, studentgwestructed to return to the computer and
continue the online reading and note taking uhelénd of the task. They were informed that
there was no verbal protocol, but that the screguce would still be recording their actions on
the computer. Four participants (Tameca, Hanndllsof, and Adam) had time remaining to
continue the online reading and note taking witlesc capture only. Two participants (Levi and
Leanne) did not have time remaining. The lackraktremaining at the end of the verbal
protocol session for these two participants wastduene research assistants spent resolving
minor technology issues with starting the scregriuwa software at the beginning of Day 2.

Day 3: Brochure creation On Day 3, students resumed their work on the coamput
beginning the creation of their informational braohfor tourists. Students continued to work
one-on-one with a researcher while engaging inrbalgrotocol with screen capture. The
following section will introduce the measures amdgedures chronologically.

Verbal protocol with screen capture. The initial research plan for Day 3 included no
verbal protocol, just a screen capture, and a¢titeof the Day students were to engage in a
post-interview for approximately 15 minutes (Appen@, Section X). However, due to the loss

of time on Day 1 when the laptops were not acquitieel researcher adjusted the plan for Day 3
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to include the original post-interview questiontia loose verbal protocol during the class
period to ensure that all students would at leagtrbthe brochure creation within Day 3. The
researcher informed the research assistants tihegmst-interview questions as prompts during
the students’ work on Day 3. Research assistagits mot to prompt students in the first 10
minutes, a time limit reinforced by setting thénérs when the student began working. After 10
minutes, they were asked to select points duriegsthident’s brochure construction that they felt
appropriate for the question. For example, wheatireda picture or graph to the brochure,
asking, “Can you tell how you decided which pictushould go in the brochure?” Researchers
were instructed to maintain a minimal engagemettt thie student to minimize the cognitive
load devoted to the verbal protocol on Day 3. stlident work on the computer continued to be
recorded using the screen capture software Morae.

Students worked for approximately 50 minutes oy Basing the computers, with the
exception of Adam who finished everything in 46 oigs. The researcher and research
assistants reread the directions at the top dbtbehure rubric to students (see Figure 3), and
instructed them to begin. Some students beganthaticontinuation of online note taking and
reading, while other immediately started constngthe brochure. All participants used either
Microsoft Publisher or Microsoft Word to constrleeir brochure, therefore Morae was able to
capture the online reading actions for all studetsng brochure creation.

Brochure and note taking artifacts. At the end of Day 3, the researcher copied all
students’ notes and brochure for data. All pgrtiats chose to handwrite their notes, so
photographs of the notes were taken at the enchgfIro permit students to retain their notes
for continuing work on their brochure at home. Baged files of all students’ brochures were

compiled at the end of Day 3.
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Procedures for Training, Selection, and Fidelity

Training for the verbal protocol task. Training all research assistants to employ the
verbal protocol assessment ensured the relialofitile administration of the measure. The
training consisted of an initial 2-hour introductiand practice session with the researcher
followed by one 2-hour period of trial verbal protds with peers playing the role of students.
During the trials, the primary researcher usedogicuo assess the research assistants’ fidelity of
implementation (See Appendix E). The researctstsdis engaged in subsequent trials with
actual peers, until they reach 90.00% reliability.

Science website selectiorilThe researcher selected three science websites that
corresponded to the unit of study. Websites playedntral role in the study as a form of
science text, and choosing the specific websitesumaertaken based on a detailed procedure
that analyzed potential sites based on their coateanment with the biomes unit, reliability,
readability, and visual qualities. First, the @sher and one research assistant executed a broad
sweep of the Internet using Google, Bing, and teterse education databases for quality
websites to find websites that covered at a mininallithe terrestrial biomes in the classroom
science unit. The search terms inclubermes, terrestrial biomes, aquatic biomasd the
names of individual terrestrial biomes (e@n forests, tundra) Websites were excluded if they
covered fewer than all the terrestrial biomes ¢inéfy were specifically targeted at post-
secondary or college students (e.g. Introductoyskstems lecture notes for undergraduates).
The initial search resulted in a pool of 18 welssite

Second, the researcher reviewed the 18 websiteshdent validity, website reliability,
and evidence of active website maintenance (esgdite of revision/update) and functional

contact information (e.g., email address). In addjtthe researcher analyzed the websites for a
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. t . .
reasonable degree of age-appropriateness forqrgfe&je students, ruling out websites that were

geared to early elementary students (e.g., cartaod<lip art), or websites that did not contain a
sufficient depth of content coverage. Websitesevadso ruled out if they covered only
terrestrial or only aquatic biomes. The analy$iwebsites yielded a final pool of 5 websites.
Third, the researcher randomly selected 5 pages #ach website and calculated the
readability level using the Dale-Chall readabifitymula, which also calculates for word
difficulty, a necessity when considering the devseabulary of science expository text. The
Dale-Chall was calculated on words that appearegirtiences or paragraphs on the page, since
readability formulas are not well-designed to cdaesivariations in text structures like expository
text (Zakaluk & Samuels, 1996). The calculatiod wiot include isolated words or phrases

located throughout the page, which would decrdas®tle-Chall reading index. The reading

levels ranged from belovvt%grade, the floor of the scale, toﬂlarade. The researcher

eliminated websites if their average readabilitgrecacross 5 pages was greater than a 9-10
readability range. One website exceeded the rddgatore with an average score of 11-12,
and was eliminated.

Fourth, since the variability in the expositoryttexd the presence of multimedia is highly
relevant to this research, the researcher alsotedihe number of static pictures, dynamic
pictures, maps/graphs, tables, lists, videos, afutiassociated with video), and external links to
provide a more complete portrait of some of theosipry features of the webpages. Using this
information, the researcher eliminated three agidéti websites. One webpage was eliminated
due to its extremely linear presentation, with gagaging from 2,082 - 8,729 words per page
and an average of 5,227 words per page, and ostiti@ pictures. The website resembled print

text book pages, as if information was cut andghdirectly onto the site. Therefore, the
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remaining three websites were valid, reliable, ematent-specific with coverage of both aquatic
and terrestrial biomes.

The final three websites represented various &Xéatures within and across websites.
This variability illustrates how online reading caary dramatically from reading printed texts,
and justifies the need to examine online readingmehension. Every page within a single
website may vary on multiple levels including waalnt, readability, quantity of specific types
of multimodal representations of information, amks$ to outside webpages. The characteristics
of the individual pages from the three final websits presented below (See Table 2).

Table 2. Characteristics of Selected Websites

Website Characteristics

Website (\g\cl)zrndt Cf?:llle(_;E Pictures g/lr:g;/s Tables Videos Exﬁilr(rs]al
ucsB
Pg. 1 169 9-10 3 0 0 0 8
Pg.2 900 5-6 1 0 0 0 6
Pg.3 889 7-8 2 0 0 0 6
Pg. 4 1486 7-8 3 0 0 0 5
Pg.5 1009 5-6 4 0 0 0 5
MBG
Pg. 1 155 7-8 2 0 0 0 0
Pg. 2 104 5-6 1 1 1 0 1
Pg.3 319 5-6 6 0 0 0 0
Pg. 4 237 7-8 1 0 0 0 0
Pg. 5 132 5-6 5 0 0 0 0
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Table 2 (cont’'d)

Website (\g\c/)zrndt Cf?:llle(_;E Pictures g/lr:g;/s Tables Videos Exﬁilr(rs]al
WC
Pg. 1 756 7-8 0 0 0 1 0
Pg. 2 765 11-12 3 0 0 1 4
Pg.3 544 7-8 5 3 0 0 0
Pg. 4 205 11-12 0 0 0 0 0
Pg. 5 1540 7-8 0 4 0 3 0

Although variation occurred across pages withimaividual site, each website can be
analyzed and characterized as a whole. The thralewebsites selected for this research are
analyzed below based on their organizational (8iraf) features, range of readability, range of
word count per page, type and quantity of textaeatdres, and external links.

The University of California Santa Barbara webfil€ SB)
(http://kids.nceas.ucsb.edu/biomes/index.htmlyganized with a navigational menu on the left-
hand side of the page that remains consistentilgiacross the pages (See Figure 4). Links to
each of the terrestrial and aquatic biomes are ltheated at the bottom of the main “biome
homepage,” but are only present on this single pade information on each specific biome
(e.q., rainforest) is then represented on a longllswy page, with shifts between categories of
information distinguished by bold headings. At tbp of the specific biome page (e.g.,
rainforest), there are within-page anchor linkg.(&cation, weather, plants, animal) that direct a
reader to a fixed position further down the pagectEspecific biome page typically incorporates

6th

greater than 800 words per page. Pages rangedabidity from éh/ to 9th/10th grade. Most

pages include a range from 1-4 static picturesarge majority of pages include links to outside
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sites, positioned at the bottom of each page ositee The UCSB site includes more external
links than MBG Net or the WC combined. There artually no maps, graphs, tables, lists, or

videos on the UCSB biome pages.
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Figure 4. Screenshot of the University of Califar&anta Barbara (UCSB) Website
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The Missouri Botanical Gardens website (MBG) (htipoww.mbgnet.net/) is organized with a
series of three menus (See Figure 5). A fixedtippsmenu at the top of the page remains
visible throughout the website, and provides thuailsrof pictures that represent each specific
biome. Once a biome is selected from the main nfemu rainforest), a fixed vertical menu
appears on the left-hand side of the page and nswaible as long the reader remains within
the specified biome. The menu is specific to glsibhiome and the menu topics vary depending
on the biome selected. Occasionally, a third sdibate menu appears on the left-hand side of
the page, but located to the right of the fixedigeal menu. The sub-menu signals additional
pages of information. For example, clicking on ifitarest Plants” prompts a sub-menu of
different plants. The multi-level organizationtlugture appears to support pages with limited
printed text, with word counts typically less tHa®0 words. This is a significant variation from
the UCSB website, which trends towards coveringehiomes on one long page. MBG tends
to segment information into smaller chunks on gaadfe. This creates a significantly increased

number of links readers must click on to continegding information when compared to UCSB

and the WC websites. The readability scores rémge Sth /6th to 7th /8th grade. The pages

rely on pictures ranging from 2-5 per page on ayeravith occasional maps, graphs, or tables,

but with almost no links that direct readers owtsifl the MBG Net website.
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Figure 5. Screenshot of the Missouri Botanical @asd(MBG) Website
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The Wild Classroom Biomes (WC) websitetp://www.thewildclassroom.com/biomgs/

authored by a non-profit orginazation with the nosgo provide quality science websites for
educators is organized with 4 menus (see Figurd&eries of fixed menu links appear in tabs
at the top of the page (e.g. Biomes) with a subnagaipresented in a horizontal header line
right beneath the tabs. Once within the Biomes, asmall group of color-coded thumbnail
pictures representing each biome represent a senend that is fixed and present on every page
within the biomes unit. A third fixed menu comuasof words is present on the left-hand side
of the page, color coded to match the biome cdtora the thumbnail pictures at the top of the
page, also represents each biome. A fourth meawsmsall group of white images in an oval of
black background, sometimes accompanied by texthak present on nearly every page,
although it is not fixed and shifts location angesidepending on the page. The website
incorporates more maps, graphs, and videos tharBli®8 MBG. The website also has the
greatest fluctuation in readability level and weondint from page to page within the site.

8th

Readability ranges fromth] to 11th /12th grade and word counts vary dramatically with a low

of 205 and a high of 1540. The WC is the only vitelthiat appears to still be in highly active
development. Some links do not work and some aitestill under construction. Yet, the site is
evolving from month to month and there are actisersi and site administrators working on the
site. This is a contrast to UCSB and MBG Net, Whappear to have reached a point of stability

with limited updates.
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Figure 6. Screenshot of the Wild Classroom Bionfé€) Website
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Comparable classroom conditions.To ensure that the two classrooms were comparable i
relation to the online reading task, the researobserved the instructor and classrooms in the
website synthesis condition during the directiomg then debriefed after the class period with a
brief interview about the support provided durihg tlass period. For the verbal protocol
condition, the researcher captured all communinatat occurred one-on-one between the
researcher and the student using an audio recandethe Camtasia voice capture.
Subsequently, all conditions were compared witham&her to ensure there were no anomalies
between class periods.
Data Analysis
Data analysis proceeded in two major stages. if$testage involved data analysis that
occurred prior to the main study. This includee #imalysis of data from the Internet Use
Survey. The second stage involved data analyatottcurred after the primary study. The
analysis involved both quantitative and qualitaawalysis of the note taking and brochure
artifacts, oral reading fluency probe, assessmigptior knowledge, assessment of engagement,
verbal protocol, screen capture, and post-interview
Analysis Prior to the Research Project
In the first stage of analysis, data from the Imé¢Use Survey was explored using
descriptive statistics and univariate analysis. @& analysis provided descriptive statistics for
individuals including frequencies and measuresotm@l tendencies for whole class and
individual data regarding: 1) number of hours spenthe Internet at school, 2) number of hours
spent on the Internet at home, 3) specific typltarnet use at school with related frequency

(e.g. frequency using search engines at schoadpégific type of Internet use at home with
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related frequency, 5) self-efficacy about usingltiternet, and 6) online reading comprehension
skills.

For the online reading comprehension skill compowoéthe Internet use survey, the
multiple choice answers were scored with 1 poincfirrect answers and 0 points for incorrect
answers. A composite score was also calculateeaicin student’s overall online reading
comprehension score by adding the total pointsvedeon that section of the survey. The results
of the survey data were also revisited during #ead stage of analysis as a means for
thoroughly characterizing the sample population taglipport pattern seeking in the verbal
protocol analysis.

Analysis After the Research Project

The second stage of analysis, completed afternheeoreading comprehension task,
combined multiple analysis techniques. First,fl®wing section will begin with analysis of
the measures assessed on Day 2 prior to the baginohthe online reading task including the:
assessment of engagement measure, assessmept &hpwledge, and oral reading fluency.
Second, the section will examine the developmestofing measures and subsequent analysis
of the note taking and brochure artifacts. Thing, transcription process for the screen captures
and verbal protocols will be provided. Fourth, seetion will examine the coding process and
introduce coding schemes. Fifth, the section @hmine the measures to ensure rigor and
reliability in the data analysis process.

Engagement, prior knowledge, and oral reading flueay. The data from the Likert-
scale engagement measure was analyzed using descsifatistics. The data from the prior
knowledge measure, which included the two open-@ugestions, was coded by two raters

based upon quantity and quality of idea units wigmch student’s response. Each student’s
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answer was broken down into idea units. For exara@tudent’s response to the rainforest

concept (e.g., rainforests “are ecosystétesl with organismsand plant§ was broken into 3

idea units, denoted by the underlined sections tétal idea units were calculated for each
student according to their prior knowledge aldlmomesin general and then abauaiinforests

Next, each idea unit was coded for quality fronhio@vf to 2 (high). A score of a 0 represented
an inaccurate idea or an idea unrelated to biomesirforests (e.g. our ecosystem is a dominant
forest). A score of 1 revealed an accurate idiedere to either biomes or rainforest (e.g. birds
live there). A score of 2 was reserved for idedsuronsisting of rich vocabulary or a mastery-
level idea not stated by other students (e.g. catayer in the trees). The inter-rater reliability
for the coding was 93.45%.

The oral reading fluency measures were scored aalgzed by three raters using a
curriculum-based measure model (Fuchs et al., 2€é&ulating the number of words read
correctly per minute. Descriptive statistics wesedito compare the ORF scores between
students on each passage.

Note taking and brochure artifacts. Scoring measures were developed for the note
taking artifact produced by the students on Dap@@ay 3 (Appendix F). The scoring measures
for note taking were adapted from note taking redevised by Englert, Mariage, Okolo,
Shankland, et al. (2009). The rubrics were desigaedsess the specific component traits
necessary for students to engage in the successfdf note taking as a strategy. The rubrics
assessed five primary traits of note taking: (fanization of notes, (2) breadth of content, (3)
depth of content, and (4) reduction. Figganization of noteocused on the visual
organizational features of notes including hierar@hstructures and evident organizational

patterns. Secontbyeadth of contersiddressed the coverage of main ideas encapsiudateel
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notes. Thirddepth of conterattended to the coverage of relevant supportitgldeepresented
from the text. Fourthreductionfocused on the extent of summarization by ideimg\key ideas
and meaningfully reducing the ideas into succitncbpes or words. Finally, the score of the five
components were combined to create a composite sbemtified agpotential usefulness of tool
The adaptations in the note taking rubric from ¢éhdevised by Englert et al. (2009) were
reviewed by Dr. Englert and one additional gradsatelent previously trained and experienced
in content area literacy.

The rubric for each note taking trait ranged veitiores from 1 to 5. Students
demonstratingyndeveloped or No Knowledgeceived a score of 1. Students who revealed an
Emergingbut very limited knowledge of a particular traftrote taking received a score of 2.
Students exhibiting Bevelopingknowledge of a trait, but not yet consistentlyfimient
received a score of 3. Students who wdaestly Proficientand clearly demonstrated a trait
consistently throughout their notes but still reéal minor errors received a score of 4. Students
who exhibited a sophisticated aH@ghly Proficientuse of a particular trait consistently
throughout 100.00% of their notes received a sobke The researcher and one graduate
student each trained using the scoring protocakstd test students with an inter-rater
reliability of 89.00%. The notes for studentshie verbal protocol were then independently
scored with an inter-rater reliability of 88.00%.

Scoring measures were also developed for the bredrtifact produced by the students
on Day 3 (Appendix G). The scoring measures wabeics informed by writing research and
researchers who identified key components in wgitndevised writing assessments (De La
Paz, 1999; Englert et al., 2009; Harris, GrahanM&son, 2003; Graham, 2006; Troia &

Graham, 2002). The rubrics assessed five primartgtof the brochure: 1) content alignment
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with the rubric, 2) depth and accuracy of cont8htyrochure organization and aesthetics, and 4)
voice.Content alignment with the rubrexamined the extent to which the brochure covéred
required content components outlined by the tea@hgr climatic and seasonal information,
map, plants, etc.pepth, accuracy, and cohesion of contesdessed the depth of supporting
details within each category or main idea and wéretiey were cohesive as a group. It also
considered the accuracy of those det@iechure organization and aesthetiesamined the
organization of information within the brochureaonsideration of the specific brochure text
structure and the aesthetic appeal of the brocMmieeassessed the students’ use of a writing
voice that was appropriate for the topic, purpesel audience of the brochure. The final score
was a composite total of the prior four scoresrtivigle anoverall score The scores on the
brochure rubric, ranging from 1 to 5, were exatily same as those used on the note taking
rubric described in the previous paragraph.

Screen capture and verbal protocol transcription. The six students’ screen captures
and verbal protocols were analyzed using qualgatinethods. Initially, the data from the verbal
protocols was transcribed. The process of trapsen cycled through five iterative stages: 1)
viewing the screen capture and recording studatht@search dialogue; 2) viewing the screen
capture in 10 second increments and recording sted&ctions on the computer (e.g. opening
new web pages, entering terms in a search engiiaegtin the brochure) using a transcription
code influenced by similar research (Coiro & DopR907; Cho, 2011); 3) refining the
transcription code after a collective review ofslidents initial transcriptions (Table 3) ; 4)
viewing the screen captures a third time in 10 sdaéncrements to review steps 1 & 2 for
accuracy and to add time increments to each stuabion or dialogue. To assess reliability of

the measure, a research assistant reviewed a randelected portion (20.00%) each
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participant’s screen capture using the transcmptiode. Inconsistencies were recorded for inter-
rater reliability, discussed and revised. The n&ter reliability was 89.40%. The most common
inconsistencies were apparent in the recordingrad,tan inconsistency caused by the flow of
each online action into the next. The Morae sofénadlowed for precision of time identification
to the tenth of a second, but the inconsistenesslted from researcher decisions about action.
For example, the researcher coded actions wheerdsilovered over specific items on a page
(menus, links) but did not click. In these casssr@pancies in start time were due to whether to
start the time when the mouse began the scrollrtbie item or when the mouse actually
hovered over the item. While discrepancies likes¢h@ay have been resolved with another step
in the transcription process, the time necessadptso was not feasible or necessary for the
purposes of this research. Therefore, an acceptabte of time required a cushion of plus or
minus .5 seconds at the beginning of an actionadogue. Fifth, the researcher then reviewed
the remaining 80.00% of the transcriptions whilewing the screen captures to revise one final
time. For initial transcription, prior to codinthe data was parsed into the smallest units of
action or dialogue (e.g. 58:55 [closes the direesowindow by clicking on X], 58:56 [clicks on
the IEicon at the bottom of the screen and opens thartzage website]). The parsing of units
was revised at times during the coding process.

Table 3. Transcription Codes for the Screen Capaud Verbal Protocol Data

Code Meaning Example

minute:second  Start time of action or dialogue 452:

R: Speaker - R: researcher speaks S: Uh, | teethis one cuz it
S: Speaker - S: student speaks tells me a9l

? Speaker asks a question S: How do you tingdke

a little bigger?
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Table 3 (cont’'d)

Code Meaning Example
Omitted words S: delete these and then...OK

-UN- Undecipherable words S: I think -UN-.

[] Actions (activity on the computer, [clicks introductionin
looking at the rubric, etc.) the left handmap

[notes]: Writes notes - followed by the notes tesd: Animals like to eat
written on the paper alot of fruit.

[types]: Types into the brochure - followed [égh: and plants like Frogs/
by the words typed on Word or Publisher

[types “ "] Types into a search engine [typeariforest” in the

searchbar]
italics Icons in toolbars [clicks doWordicon in the

hyperlink words
hyperlink menu items
hyperlink icon
hyperlink image

toolbar at the bottom of the
page].

[clicks on tempem@tean$
[clicks on plamieenu link]
[clicks on MBG néton]
[clicks on rainforastage]

The final transcripts were then analyzed usingulgsve statistics to examine: 1) number

of websites visited, 2) number of webpages visiBdime per website, 4) time per webpage, 5)

number of hyperlinks clicked, 6) the primary webghat students used to collect information

(TR websites or other websites), 7) time spenhencbmputer vs. time spent taking notes or

other non-computer activities on Day 2, and 8) tgpent on the Internet vs. time spent creating

the brochure on Day 3. Webpages (e.qg., indivigages within the MBG website) were

distinguished from websites (e.g., MBG, WC) durihg analysis to provide more detailed data

about students’ use of the Internet sources. ¥amele, one student may have visited 12
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webpages and all of those pages were within onaitesh while another student may have
visited 12 webpages, but they were within 4 sepanabsites. Although the students visited the
same number of webpages, their use of the webaitéed dramatically.

Furthermore, as qualitative coding began and tseand patterns emerged, additional
descriptive quantitative variables were examinetuiing: 1) the number of different types of
hyperlinks students clicked on (e.g., menu link®)-menu links, etc.), 2) number of keyword
searches in a search engine, and 3) number oksstgp keyword searches (e.g., students
located a result after their initial keyword sedrend 4) number revised keyword searches (e.qg.,
students revised their keyword before locatinglevent result). These quantitative results were
used to triangulate and further enhance qualitdhieenes and patterns.

Coding process and schemed\ext the transcripts were coded using an abductive
coding method employing constant comparison (S¢r&€orbin, 1998). The specific coding
process was informed by similar coding procedusesiun the analysis of verbal protocols of
skilled readers in online environments (Coiro & Dwh2007; Cho, 2011). There were multiple
steps to the coding process. First, the data twanscribed using prepositional clusters as the
unit of analysis, with a decision and paired exatamm functioning as the unit of analysis (Coiro
& Dobler, 2007). The coding began with deductivde®derived from the current body of
research. Two significant bodies of research estadyd the initial foundation for coding. The
coding drew on the extensive catalog of constredinternet reading strategies, drawing upon an
extended model of constructively responsive readirajegies (Pressley & Afflerbach, 1995).
Next, the coding drew upon results from researdutbnline reading comprehension stemming
from work by the New Literacies Research Team (@&&006; Coiro, 2011; Coiro & Dobler,

2007, Leu, Zawilinski et al., 2007). Second, tlamscripts were read two complete times to code
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for deductive codes. The initial readings providedoverview of the data and revealed
emerging questions and patterns. Third, the trgstsorvere read two additional times with the
intention of adding emergent codes during iterateadings of each transcript. Fourth, a
generative and iterative process of coding cydiedugh two to four additional stages of
identifying idea units, applying and refining codesidea units, searching for patterns and
potential categories, coding categories, and mgficategories through constant comparison
(McMillan & Schumacher, 2009). During the processletailed catalogue of strategies was
composed and these strategies were categorizethrger groups of strategies that ultimately
became the primary coding scheme. The detailedogate provided a comprehensive list of
strategies that also recorded which students Ueesttategy on Day 2 during the verbal
protocol, Day 2 after the verbal protocol, and BayThe detailed catalogue informed the search
for patterns and potential categories and suppadneg@rimary coding scheme. At the second
and fourth stages of the coding process, the relseacollaborated with a doctoral candidate and
the dissertation chair to critique emerging codes atterns.

The primary coding scheme that emerged from tldectere codes drew significantly
upon two initial frameworks. During the coding pess, components of the frameworks were
collapsed into one another. The two frameworksewg) constructively responsive reading
strategies for print-based and Internet textstH{@)new literacies of online reading
comprehension. Each framework’s central constraigtseviewed below and then the coding
scheme is explained. Constructively responsiveingastrategies in traditional and Internet-
based reading included 1) realizing and constrggtistential texts to read, 2) identifying and
learning text content, 3) monitoring, and 4) evah@ The new literacies of online reading

comprehension as defined by Leu et al. (2007) pm@ted 1) identifying important questions,
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2) locating information, 3) critically evaluatinge usefulness of information, 4) synthesizing
information to answer questions, and 5) commumggtthe answer to others (Leu et al., 2007).
Within the new literacies of online comprehensiaisubset of research that focused on self-
regulatory strategies while engaging in locatind amaluating information became integral to
the coding as well. Coiro & Dobler (2007) suggedtet self-regulatory strategies might play a
more significant role for students engaging in neg@dh online texts than in print-based texts due
to the many choices they must make when locatitig@texts. From their research, they
highlighted 4 self-regulatory strategies that weveglent within online reader’s profiles:
planning, predicting, monitoring, and evaluatinghile Coiro & Dobler’s (2007) work was the
primary influence of self-regulatory strategiesdigethe deductive coding, additional research
related to self-regulatory strategies was utilimeflesh out additional strategies that have been
documented in a variety of literacy tasks (De La,R&899; Harris, Graham, & Mason, 2003;
Graham, 2006; Massey, 2009 in HRRC; Palincsar &Brdl984). The following section
outlines a brief summary of the codes, both deslacind emergent, which are outlined in more
detail in Table 4.

Primary Coding Scheme

Online reading strategies.

1. Realizing and constructing potential texts to readRC] involves strategies necessary
for searching and locating information using thieitnet. This code subsumes the new literacies
of online reading comprehension concepibohting information All strategies related to RC
involve the actual location of information usinglw®ols (e.g. search engines, browser buttons,

hyperlinks, etc.), the navigation required to fintbrmation, but do not incorporate strategies
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used to gain meaning from the text. The strategiledéed to RC influence the construction of
students’ reading paths, or traversals, while $gagcfor information online.

2. ldentifying, evaluating, and constructing meanig from text [[IECM] involves
strategies necessary for constructing meaning thentext. These include a wide range of
strategies used before, during, and after readirginprehend the text, whether it is print-based
or on the Internet. The Constructively Respon&eading construatientifying and learning
text contenaind the new literacies constructadéntifying important questions, evaluating the
usefulness of informatioandsynthesizing information to answer questiaegse subsumed
under identifying, evaluating, and constructing meg as they also incorporate various
strategies necessary for learning text content.

Online communication strategies: Brochure creation

3. Publishing content [PC]includes strategies necessary for the communication
publication of ideas for an audience. The var@tjormats for communication are inclusive of
multimodal formats (visual, oral, auditory) and $haoclude information that was typed, written,
video taped, photographed, recorded, etc. Modesrmimunication, like note taking or
generating graphic organizer while gaining and troling meaning for one’s own self, are not
publishing content strategies because the corgamdtidisseminated to an audience. In this
study, Publishing Content incorporates strategsesiun the construction of a final product, the
brochure. The new literacies construct incorporateulthis code ifommunicating the answer
to others

Landscaping strategies.

4. Landscaping the screen [L] an entirely emergent category, includes strasetijiat

alter the aesthetics or arrangement of elementseacreen of personal technology devices
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(computers, laptops, phones). Landscaping stedgege not those that occur when students are
directly constructing or communicating meaning, & rather peripherally associated to the
construction of meaning from a text or the commaten of meaning. For example, prior to use
a search engine for the purposes of finding infdionaa student may alter the theme, page
style, or size of font on the search engine or thay personalize the search engine by adding a
unique icon or personal picture to represent therase Another example includes the
arrangement of active windows on the desktop,dikgching between Microsoft Word and
Internet Explorer windows. In both instances,ghelent is not yet reading text to gain meaning
nor explicitly constructing content for an audieniteis landscaping strategies are peripherally
associated to meaning construction.

Table 4. Overview of the Primary Qualitative CodBcheme with Examples

Code Summary of Meaning

RC Realizing and Constructing Potential Texts éadR
Strategies within the scope of RC include actigineost commonly associated with
locating information on the Internet. These siy&s typically occur when a student
is about to construct a reading path, or traveosathe Internet It includes
planning, monitoring, and evaluating the readinthp@&ommon examples include
planning what search engine to use, planning wixaéinks to click, using search
engines, navigating between different websites Wighweb browser toolbar (back,
forward, bookmarks, etc.) or within a single webgimenus, search bars, etc.), using
hyperlinks to continue moving toward more usef@ibimation or a deeper
knowledge of the text, monitoring the resultingdieg path, redirecting the reading
path, detecting problems in the reading path, etc.

IECM Identifying, Evaluating, and Constructing Mé&agn From Text
Strategies within the scope of IECM include act@gtrelated to constructing
meaning from a text. These strategies support imganaking in the Internet or in
print-based texts (e.g. textbooks, notes, etcgmi@on IECM strategies include
creating a reading plan, identifying main ideagnsking the text, summarizing text,
note taking, making inferences about the meanirtgetext, connecting the text to
prior knowledge, constructing meaning from multifg&ts, monitoring the reading
plan, monitoring comprehension, evaluating the wlseks of the text, evaluating a
students’ personal strategy use, etc.
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Table 4 (cont'd)

Code

Summary of Meaning

PC

LAND

Publishing Content

Strategies within the code of CC include thoseteel&o the communication of ideas,
whether written, typed, oral, or visual output tbammunicate content to others.
Typical CC strategies might include generatingangbr communicating
information, monitoring and evaluating the plan dommunicating, summarizing
ideas, recording questions, drawing on prior knoée reporting information in a
print-based artifact (e.g. brochure, paper, botk),esharing information in a web
2.0 communication format (e.g. blog, tweet, comm¥ouTube, podcast, etc.),
editing, and revising the product. When on a tetbgy platform, the CC strategies
also include cutting and pasting, editing fontésizolor, alignment, etc.), editing
images or videos, using a spell-check tool, etc.

Landscaping the Screen

Landscaping strategies include activities that hagwothe aesthetics of personal
technology devices (computers, laptops, phonesatiesassociated peripherally to
the construction of meaning from a text or the camitation of meaning.

Strategies include arranging application windowshenscreen, resizing windows on
the screen, searching for applications, zoomingy iout of the screen, personalizing
the aesthetics of the screen (e.g. changing theragd of a search engine, altering
the settings of a search engine, adding a perzedgtirofile, etc.), moving a toolbar
on the screen, adjusting the page style, planningtb negotiate windows on the
screen for effective use, monitoring and evaluativegplan to navigate windows.

After the fourth stage of coding, as the researekplored patterns and themes and

received feedback from colleagues in the literaeldf an additional two stages of coding were

added. An emerging theme related to self-regufagtyategies prompted the need to reanalyze

the transcripts a second time with a specific fanusll of the self-regulatory strategies. In the

initial rounds of coding, the self-regulatory ségies of planning, predicting, monitoring,

evaluating were strategies that were embeddedmilia strategy groups for realizing and

constructing potential texts to read [RC], identify, evaluating, and constructing meaning

[IECM], Publishing Content [PC], and Landscaping. [[Eor example, a student might construct
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a plan to use a specific set of keywords to sefmchnline information and then also monitor
and evaluate the plan to use those specific keyavoEéhch of these strategies would have
initially been coded under RC because they werthrincorporated into the task of locating
information. Yet once the thematic analysis reeddhe importance of the self-regulatory
strategies in influencing each major strategy gr@R@, IECM, CC), a more specific
examination of the specific self-regulatory strégegvas necessary. So while the strategies still
retained original codes, a second coding processewgployed at the fifth and sixth stages of
coding.

In the fifth stage of coding the researcher rearaththe self-regulatory strategies already
present in the coding and constructed the secormaling scheme described below. The
researcher read through the transcripts two additibmes to code specific strategies of
planning, predicting, monitoring, and evaluatingd&tl student transcripts. In the sixth stage of
coding, the researcher again collaborated withgegrs and one dissertation committee member
to critigue codes. After the feedback, the researaide minor modifications to the code and
revisited each transcript to confirm coding oné tese. The secondary coding scheme, which
was employed in addition to, not in place of, thigioal coding scheme is outlined below first
with a general overview of the codes and then inendetail in Table 5.

Secondary Coding Scheme

Self-regulatory codes.

4. Planning [PLAN] strategies involve identifying purpose and estabiig goals for
locating information online, reading and gainingami@g from the text, Publishing Content in
the brochure, and landscaping the desktop. Plarstrategies might occur at a meta-level

(across multiple tasks) or a micro-level (withisecific task). In the context of complex
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research tasks, the comprehensive goals, or m&tageals, require identifying the purpose,
audience, topic, and genre of the brochure anddbtablishing plans to achieve the goals.
Effective plans then consist of subgoals, or miencel goals, that support progress toward a
primary goal. For example, a student may recogthieeudience of the final brochure is tourists
and the primary goal is to make the brochure tormfand attract tourists. The student will then
establish subgoals for what type of informationyth@ant to locate when they search online, how
they want to create and organize the brochurewdrad they want to include in the brochure
based on the primary goal.

5. Predicting[PRED] strategies are related to the inferences aboue#testructure,
content, or student generated plans. Predictirgesfies were primarily evident in realizing and
constructing potential text to read and identifyiagaluating, and constructing meaning.
Predicting strategies were evident at a micro-le¥&wever, the skill at generating inferences,
particularly when locating text online influencaddents’ progress toward their meta-level
goals. For example, at a micro-level, studentdipted the content and usefulness of hyperlinks
prior to clicking on them. These inferences ablgyterlinks then influenced the actual
webpages students accessed and therefore the atfomavailable to support their reading plan
and overall construction of meaning.

6. Monitoring [MON] strategies refer to the reader’s perception ofcgphition about
the goals, the website structure, the text strectamd their own knowledge and strategy use.
When carrying out plans to realize and construttmiaal text, identify and learn text content,
communicate content, and landscape the screentornagistrategies are critical for ensuring
students are progressing according to their gaidstifying problems, and generating fix-it

strategies. Monitoring strategies, just like plamnstrategies, may occur at both a meta-level or a
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micro-level. For example, at a micro-level a siidaay monitor the website structure to
generate a plan for locating information on thacsfoc site or they may monitor their
comprehension of a section of text they read. #ieda-level, student may monitor their overall
progress locating and recording information for éippropriate audience.

4. Evaluating [EVAL] strategies refer to students evaluation of charesties of
websites, texts, their own developing constructbmeaning, and the product they are creating
to communicate content. As with all the other-sefjulatory strategies, evaluating can occur at
a meta-level or a micro-level. For example, eviidunaat the subtask level included readers’
evaluation of a specific navigational choice likelkdng on a hyperlink or the usefulness of a
portion of text in relation to the reading goal aiation strategies at the meta-level and driven
by research task impressions included evaluatiagterall use of time, the extent to which the
product appealed to the appropriate audience uteess of online reading and note taking on
Day 2 in goal of the final objective of creatingthrochure. This coding scheme incorporates

the new literacies construct afitically evaluating the usefulness of information
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Table 5. Overview of the Secondary Qualitative @gdbscheme with Examples

Code

Summary of Meaning

PLAN

PRED

MON

Planning

Strategies in the scope of planningolve establishing goals and plans. Goals and
plans may be comprehensive and function at a neet-{e.g. setting an overarching
reading goal based on guidelines in the rubriqymilag how to spend their time over
the research days). Planning strategies may be+geel and subtask specific to
locating, reading, communicating text, or landsogghe screen (e.g. planning what
link to click on next, planning how to read a sfieciveb page, planning what topic
to include in the brochure next, or planning hovat@nge windows on the screen).
These micro-level plans may contribute to a metallgoal or plan as well. Typical
planning strategies include developing a navigati@han for searching a website
based on any number of factors (e.g. prior knowdeafgthe topic, text structure,
teacher expectations, etc.), developing a readeng pstablishing goals for when to
alternate between reading and communicating, datiag a plan for the
construction of the brochure, identifying the tdrgedience for the final product to
guide the component steps of locating informatioline, reading text, generating
content by writing or typing, etc.

Predicting

Strategies in the predicting code refer to infeesngenerated in the process of
locating text online or gaining meaning from thettencountered. Common
predicting strategies include making inferencesuéldere a link will go when they
click on it, how well a specific search term migindduce useful information, the
type and quality of information that can be foumdaowebsite, how much time it
will take to construct the brochure, etc.

Monitoring

Monitoring strategies are related to the readegiegptions of the text
characteristics, the micro- and meta- level goalg. (goals for reading the text, goals
for the brochure), and their own knowledge andstnause. Common strategies
include monitoring the online reading path, theicure of websites in relation to the
goal, progress toward the reading goal, persoratiesfy use in relationship to the
goal, progress toward the communication produgt @ochure), and formatting in
the product itself (e.g. spelling, grammar, etdJonitoring strategies frequently
involved monitoring for problems such as ineffeetanline reading paths, not
understanding text, failing to find content relet/angoals, prior knowledge
conflicting with the information read, challengiugcabulary, etc.
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Table 5 (cont’'d)

Code Summary of Meaning

EVAL Evaluating
Strategies within this code include readers’ evaduneof their navigational choices,
their effectiveness of their reading and commuiocathoices, and the overall
usefulness of value or quality in the text. Evah@mfrequently occurs hand-in-hand
with monitoring. Common evaluating strategies @ evaluating the success of a
web search, the usefulness or quality of inforrmaéincountered, evaluating the
effectiveness of the brochure content and aesthetia evaluating a student’s
overall progress toward the comprehensive goals.

After all the data had been coded for individuabents, the themes and patterns once
again compared across all students and betweeskaeaders and average-achieving readers as
separate groups. During this process, the quénétdata captured in the screen capture (e.g.,
number of websites and webpages visited, use adraurfor navigation, keyword searches in
Google, etc.) were compared and contrasted witletierging qualitative themes. These
guantitative results provided a deeper analysissgnthesis of themes and patterns, particularly
in the category of realizing and constructing pogexts to read where student actions online
provided substantial insight into potential strgtege.

Procedures to ensure validity and reliability. Throughout the data analysis process,
multiple steps were included that ensured the iglahd reliability of the analysis, informed by
guidelines for high-quality qualitative researchigBtlinger, Jimenez, Klingner, Pugach, &
Richardson, 2005; Collins, Onwuegbuzi, & SuttorQ@Q0 First, raters provided inter-rater
reliability on multiple procedures throughout theatitative coding process. First, the researcher
and a research assistant engaged in a practicegeselssion. Second, the researcher and

research assistant coded three ten-minute seafdrenscripts, selected randomly, from three

different participants verbal protocols. The codese compared, the inter-rater reliability was
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73.00%, discrepancies were discussed and the cedimgme was further clarified until
agreement was reached. Third, an additional tiere@ninute sections were randomly selected
from the three participants whose verbal protoease not previously coded. The researcher
and research assistant coded the sections and ceargzres for an inter-rater reliability of
86.11%. The researcher then independently codgdmicipants’ verbal protocols. The
research assistant coded an additional two tenimsegments from each student’s Day 2 and
Day 3 verbal protocol and screen capture transcrggpectively. Inter-rater reliability was
86.43%.

Second, external auditors (members of the didgsmmtaommittee and doctoral peers)
reviewed emerging data analysis to critique thergmg codes and patterns and the theoretical
grounding. The coding scheme was clarified andredetd for theoretical and empirical
alignment. Further recommendations led to theapsk of categories into one another, the
reorganization of some individual strategies witbades, and reexamination of the levels of
codes.

Third, the researcher triangulated themes achesmultiple data sources (concurrent
verbal protocol, screen capture, post-interviewd stadent artifacts). The majority of
triangulation occurred through examining of thelgative themes across the verbal protocol,
screen capture data, and post-interview questidhs. researcher explored codes and themes by
frequency, examining both codes and themes thairemt multiple times across data sources as
well as those which were anomalies, occurring entiiin a single data source or only within a
particular time frame. The analysis provided coniirg and disconfirming evidence for the

themes examined in the results.
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CHAPTER 4
RESULTS: QUESTION 1
Average-Achieving and At-Risk Readers’ Online Readig Comprehension Strategies

This chapter will answer the original researchsfjioa: What strategies and processes do
students with and without learning disabilities asdahey locate, evaluate, and synthesize
information on science websites? However, thetiuesust be revised. While the question
was informed by research and remains central toetbearch, the qualitative nature of the work,
particularly the influence of the emergent coding ghemes revealed a necessity for reframing
the constructs “locate, evaluate, and synthesiZéése terms were too narrow and a broader
examination of the literature and the coding preded to a broader question that is related but
more appropriate. Therefore the question is reqgttas:What strategies and processes do at-
risk and average-achieving readers use as theytdéoicdormation and generate meaning from
science websites?

In this chapter, the focus is on the strategiesttitae at-risk (AR) and three average-
achieving (AA) readers employed while locating mf@ation and generating meaning from
science websites while engaged in the online rgadiote taking, and brochure construction
task. First, the chapter begins with strategiesdalizing and constructing potential texts to read
[RC]. Second, the chapter introduces the stragegfigdents used while identifying, evaluating,
and constructing meaning [IECM]. Third, the stgas for landscaping the screen [L] are
introduced. Fourth, the chapter will examine tek-gegulatory strategies of planning [PLAN],
predicting [PRED], monitoring [MON], and evaluatifi§VAL] that influenced the online
reading and note taking. Fifth, the chapter withmine the shift in self-regulatory strategies

[PLAN, PRED, MON, EVAL] that occurred when the raseh task shifted to brochure
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construction and dramatically altered studentsitstsies for locating and gaining meaning from
the text.

It is relevant to note that this section only exsad strategies related to locating and
generating meaning from the website are revealdloeimesults. There are many strategies,
particularly within the category of publishing cent that were not relevant to the question. For
example, students use of spell checker did notipeosvidence for how they located online
information or gained meaning from the website. ild/these strategies are certainly worth
examining in future research, the comprehensiveneation of publishing content strategies
were not relevant to the question or within thepscof this study. The strategies from the
coding category of publishing content that mostantpd the location of information and
generation of meaning from science websites werasélf-regulatory strategies, and they are
discussed in the final section of this chapter.

Realizing and Constructing Potential Texts to Read

It is important to preface this section on thatgigies that students employed while
locating information with an acknowledgement threg tesults were influenced by the study
methods, particularly the fact that students weoxided with three reliable and accurate
websites with strong content-alignment to the tofdibey were not excluded from the use of
additional websites, but they were strongly encgedato begin with the three teacher-
recommended [TR] websites. Therefore, the desgtricted the need for students to engage in
a broader search to locate and evaluate potemErglated websites unless they chose to
expand their search beyond the three provided websNonetheless, evidence of strategies for
realizing and constructing potential texts to reeue still evident. The following section will

examine student strategy use related to: locatiradrigglevant websites, locating goal-related
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information from within a website, and generatinferences about hyperlinks. Table 6 provides
a general overview of strategy use for realizind eonstructing potential text to read for each
student. The table reveals each student’s spetiitegy use on Day 2 while reading online and
taking notes both during the verbal protocol artdrahe verbal protocol as well as on Day 3
when students began brochure construction. THe &d0 organizes individual students by
whether they were identified as average-achievirgt-oisk readers in the study. Each strategy

identified in the table will then be examined innmaletail in the text that follows.
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Table 6. The Use of Strategies Realizing and Constructing Potential Texts to Rg&d] by Student and Task.

Average-Achieving Readers

Hannah (AA) Leanne (AA) Adam (AA)
D2:VP D2:NoVP D3 D2:VP D2:NoVP D3 D2:VP D2:NoVP D3

Locating Goal-Relevant Websites

Generating keyword searches using
search engines X X n/a X X

Revising keyword searches in search
engines X X n/a X X X

Selecting teacher-recommended
websites X X X X n/a X X X

Using browser tools (e.g. navigation
buttons, toolbar) X X X X n/a X X X X

Locating Goal-Relevant Information from
within a Website

Selecting useful menu links X X X n/a X X X

Selecting useful non-menu links X X n/a X X X
Note: x denotes the presence of a strategy atdeastime

D2:VP = Day 2 online reading and note taking dutimg verbal protocol, D2:NoVP = Day 2 online readand note taking after the
verbal protocol, D3 = Day 3 brochure creation (oalfeading and note taking continue)
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Table 6 (cont’'d)

Average-Achieving Readers

Hannah (AA) Leanne (AA) Adam (AA)
D2:VP  D2:NoVP D3 D2:VP D2:NoVP D3 D2:VP D2:NoVP D3

Using navigation buttons X X X n/a X

Generating inferences about usefulness,
relevance, possible path of hyperlinks X n/a X X

Note: x denotes the presence of a strategy atdeastime
D2:VP = Day 2 online reading and note taking dutimg verbal protocol, D2:NoVP = Day 2 online readand note taking after the
verbal protocol, D3 = Day 3 brochure creation (o@lieading and note taking continue)
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Table 6 (cont’'d)
At-Risk Readers

Tameca (AR) Levi (AR) Allison (AR)
D2:NoV
D2:VP  D2:NoVP D3 D2:VP D2:NoVP D3 D2:VP P D3

Locating Goal-Relevant Websites

Generating keyword searches using

search engines X X n/a X X

Revising keyword searches in search

engines n/a X X

Selecting teacher-recommended

websites X X X X n/a X X X X

Using browser tools (e.g. navigation

buttons, toolbar) X X X X n/a X X X X
Locating Goal-Relevant Information within
a Website

Selecting useful menu links X X X n/a X X X

Selecting useful non-menu links n/a X X X

Note: x denotes the presence of a strategy atdeastime
D2:VP = Day 2 online reading and note taking dutimg verbal protocol, D2:NoVP = Day 2 online readand note taking after the
verbal protocol, D3 = Day 3 brochure creation (ealieading and note taking continue
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Table 6 (cont’'d)
At-Risk Readers

Tameca (AR) Levi (AR) Allison (AR)

D2:VP D2:NoVP D3 D2:VP  D2:NoVP D3 D2:VP D2:NoVP D3
Using navigation buttons X X X X n/a X X X

Generating inferences about usefulness,
relevance, possible path of hyperlinks X n/a X

Note: x denotes the presence of a strategy atdeastime
D2:VP = Day 2 online reading and note taking dutimg verbal protocol, D2:NoVP = Day 2 online readand note taking after the
verbal protocol, D3 = Day 3 brochure creation (ealieading and note taking continue
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Locating Goal-Relevant Websites

Students located goal-relevant websites by usiagcheengines and selecting from a
recommended list of websites. Student pattermssrafegy use for locating websites varied
across participants and research subtasks, aslosbelow.

Generating keyword searches using a search engin8tudents initiated keyword
searches using a search engine for two completéyeht purposes. First, three students
initiated keyword searches to locate informatioat thould help them gain meaning from the
text. Second, all students initiated keyword de@sdo locate images for inclusion in the
brochure. Both purposes will be examined in teidisn.

On the initial day of online reading and note makionly Hannah (AA) and Tameca (AR)
accessed search engines at all. When studerttsdstaochure construction on Day 3, one
additional student, Levi (AR), also initiated a keyrd search to gain meaning from online
websites. The strategies they used for generkéggord searches were 1) enter entire
guestions into the search bar (e.g., is the PaOifiean salt water) or 2) appropriate language
from the student brochure rubric (e.g., activitisrists might do in rainforest). All three used
single-step keyword searches, clicking on a rdsat their initial keyword search and never
revising their search terms to refine search resuurthermore, when students did select a
result, they always clicked on a result within tinst four search engine results listed.

On Day 3, when brochure construction began, alstidents engaged in keyword
searches using Google to find images. The keyweadcbes were again appropriated from the
language of the brochure rubric or from their not8sudents typically scrolled their mouse over
images in the results row, quickly identifying aget image within the first page of results. An

example is provided in Levi’'s (AR) search for arparmage.
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50:04 [types “parrot” in the Google search bar]

50:10(clicks on imagem the toolbar above the Google logo to openmadiges of parrots]

50:12[hovers over the 4th parrot image]

50:12 S: This one. So | will go here.

50:13[clicks on the image]

Levi (AR) scanned the image results within twoosets, selecting the image and then
incorporating it into their brochure. Some studdahen clicked on the results image to take
them to the image’s website where they copiedritege and returned to paste it in the brochure,
while others simply copy and pasted the image frloaresults page. Students’ strategies for
locating images were typically executed with ldent30 seconds, much more rapidly than their
strategies for locating text to generate meaning.

Revising keyword searches using a search engingll students except for Tameca (AR)
demonstrated strategies for revising search temi3ay 3 while locating images for the
brochure. All students refined search terms tareetithe search to more specific information or
to correct spelling errors in their initial seatelhm. For example, Allison (AR) initially sought
an image of a howler monkey using the search tenankey,” but after skimming the results
and concluding they were not specific enough togoal she revised her search term to “howler
monkey.” Two students, Leanne (AA) and Allison (ARefined search terms using the
autocomplete search engine suggestions to comgsuits while searching for images. For
example, after initially searching for “map of tr@nforest,” Leanne (AA) returned to the
searchbar, deleted the word rainforest and thecaatplete suggestions appeared, from which

she selected “map of the tropical rainforest.”
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Overall on Day 3, there was limited use of revisod search terms (see Table 7). Hannah
(AA), Leanne (AA), and Allison (AR) used revisedasghes the most, and even they only
revised between 20-25% of their searches. So wiueleists did utilize Google, they
predominantly engaged in a single-step keywordches; using the single-step keyword strategy
greater than 75.00% of the time they used seargimes

Table 7. Frequency and Percentage of Single-StegfRanised Keyword Searches on Day 3

Total Keyword Single-step Keyword Revised Keyword
Student Searches Searches Searches
n n % of Total n % of Total
Average-achieving
Hannah (AA) 7 77.78% 2 22.22%
Leanne (AA) 4 3 75.00% 1 25.00%
Adam (AA) 5 83.33% 1 16.67%
At-Risk
Tameca (AR) 3 100.00% 0 0.00%
Levi (AR) 8 88.89% 1 11.11%
Allison (AR) 4 3 75.00% 1 25.00%

These results must be examined in consideratiodimeofact that students were provided
with three websites that were high in content atignt. Therefore, students who utilized the
three provided websites and located informationgithhose sources first likely had less need to
search broadly for information using the Internkeistead, students were more frequently
engaged in seeking out specific goal-related in&drom that was not covered completely in their
previous day’s reading or in seeking out images.

Selecting teacher-recommended [TR] websiteAll participants on both days of research
used one or more of the three TR websites (MBG, Bj@Bd WC). The websites were
introduced on the “starting” webpage created byrésearcher. On this page, websites were

identified by their title, the title generated lhetauthors of the site, followed by the word
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biomes with no provided description. Students saw tiwing three titles: MBG Net Biomes,
World Biomes - KDE Santa Barbara, and The Wild &lasm Biomes. Five of six students
simply selected the first site to begin the searthe TR websites were counterbalanced for
order, so three students started with the UCSBasitktwo started with the MBG site. When two
students did verbally report their reason for delgoone of the three sites they simply referred
to “starting with the first one” and then proceeglifirom there. Based on these statements and
students’ online actions, the students did not apfeeuse textual clues in the titles to guiderthei
initial choice.

Leanne (AA) was the one exception; she chose aitecithat was not listed first on the TR
site. She used the textual clues in the titleggetoerated inferences about which of the three
websites to select. She explained her choice umahglthe selection itself, but later in the post-
interview when asked to describe her strategyrfitiating the search from the “starting”
website.

Leanne (AA): Just go with the one that lookee liklooked the most professional. The
one that said MBG biomes | figured just cuz it daimimes it would probably have
something created so | just went there. Nothikg the wild classroom biomes which

sounds like a little kid thing.

Although both titles she referred to actually ud#d the word biomes, she inferred that the
website with the acronym MBG would be more profesal than Wildclassrooms and therefore
offer information that aligned with her reading ga

All students returned in both Day 2 and Day 34e the “starting” webpage to locate a
previously visited TR website. It is relevant @& though, that all students except for Tameca

(AR) eventually used the “starting” webpage to dwa new TR website as well. Tameca may
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have forgotten there were additional TR websitedgi, or she may have also simply not had
enough time to proceed to the next website dugtensive reading and note taking on every
webpage.

Using web browser tools.All students used navigation buttons in web browserdocate
websites on Day 2 and Day 3. All six students ukechavigational forward and back arrows in
the web browser to locate a previously encountesgasite. An example is evident as Adam
(AA) planned to leave the UCSB website and retarthe WC website for additional
information.

23:33 [S clicks on the IE back arrow and retumthe researcher created biomes

homepage]

23:35 [S clicks on Wild Classroom biomask and opens homepage]

Only two students, Hannah (AA) and Adam (AA), usddookmark in the Internet
Explorer favorites toolbar, located at the topta browser, to quickly locate the “starting” page
with the TR websites. The researcher had bookndatie “starting” page on all students
Internet Explorer browser toolbars prior to Dayl2annah (AA) used the strategy of clicking on
the bookmark three times on Day 2 and four timeBayn 3. Adam (AA) used the strategy one
time on Day 2 and one time on Day 3. This strateggywas relatively limited compared to other
strategies Hannah (AA) and Adam (AA) used for loaatvebsites.

Locating Goal-Relevant Information Within a Website

Some strategies for locating information onlineweced once students were within an

individual website. These strategies examinedvb@halude: using the menu, selecting useful

non-menu hyperlinks, and using within-site navigatbuttons.

97



Using the menu. All six students used menus to locate additiondpeges or
information within a website on Day 2 and Day 3owéver, the sophistication of students using
the menu as a strategy for locating informationedhacross participants. Hannah (AA), Leanne
(AA), Allison (AR), and Adam (AA) demonstrated gteaskill with the strategy than the
remaining two at-risk readers Tameca (AR) and I(AfR).

Over the course of both research days, studensNgarticulated using the menu to
locate informational requirements outlined in thhedhure rubric. A transcript excerpt from
Allison’s (AR) verbal protocol and screen captuzeaaled the use of the menu as a strategy.
After accessing the UCSB website, Allison (AR) sdrhovering over menu links.

17:18 R: Tell me what you are thinking.

17:19 S: What one to click.

17:22 [S scrolls down page of menu hyperlink amtio

18:00 S: Mmm. Well, I'm clicking on rainforestdause my topic is rainforest.

18:01 [S clicks on rainforestenu link and opens page]

Allison (AR) verbalized that she was considerimg potential reading path by examining
the menu hyperlinks on the home page and comp#rerg to her topic-related requirements for
the brochure. Much like Allison (AR), as all stmtie scrutinized the menu they predicted that a
potential menu link would provide access to agtated to their topic-related requirements
based on near literal matches between the menaitidkheir specific goal for locating
information (e.g., to locate a potential goal-relet/site about the topic rainforest a students
clicks on the rainforeshenu link).

Despite the fact that all students demonstratedtitategy of using the menu to execute a

specific search for information at various poimtgheir research, it is relevant to note that the
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guantitative data reveals varying patterns of meses Table 8 provides a quantitative display

revealing how many total webpages students logatdday 2 and 3. It also reveals the percent
of pages students located with the menu versus stregegies (e.g., navigation buttons) on both
days. Individual students are organized by wheltiey were identified as average-achieving or

at-risk readers in the study.
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Table 8. Frequency and Percentage of Teacher-Reeaded Webpages Located with Menu vs. Non-Menuegfies on Day 2 and

3
Day 2: Online Reading and Note Taking Day 3: Brochure Creation
Pages
Pages Located With Pages Pages
Total Pages Located Other Total Pages Located Located With
Student Located (n)  With Menu Strategies Located (n)  With Menu Other
(%) (%) (%) Strategies (%)
Average-achieving
Hannah* 8 75.00% 25.00% 10 70.00% 30.0%
Leanne 8 12.50% 87.50% 4 75.00% 25.0%
Adam* 21 52.38% 47.62% 1 100.00% 0.0%
At-Risk
Tameca 8 25.00% 75.00% 41 12.20% 87.8%
Levi 6 33.33% 66.67% 4 100.00% 0.0%
Allison* 10 40.00% 60.00% 7 85.71% 14.3%

Note. * = students that started their websearcthertdCSB website.
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The quantitative analysis revealed that on thé diay of online reading and note taking (Day 2),
once students started navigating within a TR weldgilg., MBG), Hannah (AA) and Adam (AA)
located more than 50.00% of their webpages usim@ru strategy. The third average-achieving
reader, Leanne (AA) located only 12.50% of pagé&sgus menu. Leanne (AA) instead used
internal navigation buttons, discussed in moreld@pthe upcoming navigation button strategy
section. The three at-risk students used menlag#abe from 25.00% to 40.00% of the
webpages.

When constructing the brochure on Day 3, all sttelexcept for Tameca (AR) used the
menu as a strategy for locating 70.00% or more wgép within the TR sites. The results on
Day 3 when student began constructing their braeshtevealed a dramatically different picture
of student strategy use for locating webpages, thighexception of Hannah (AA). For example,
Leanne (AA), Levi (AR), and Allison (AR) all incread their use of the strategy between Day 2
and Day 3, with Leanne (AA) locating 75.00%, Le&R) locating 100.00%, and Allison (AR)
locating 85.71% of webpages using a menu. TameRa (&ed the menu to locate even fewer
webpages (12.20%) on Day 3 than Day 2. While rstngtents appeared to use a menu strategy
more on Day 3, a deeper examination of the scraptues revealed that the quantitative results
do not reflect the level of sophistication with wiistudents use the strategy.

The screen capture data revealed that Allison (A&hnah (AA), Leanne (AA), and
Adam (AA) did appear to use the menu effectivelgdek out specific goal-related information.
However, even when Tameca (AR) and Levi (AR) did e menu, they lacked sophistication
in their use of menus. On Day 2 when reading akiddanotes, both at-risk readers failed to use
menus to proceed beyond the second page in a eelddiey used the homepage menus to

locate an introduction page to the topic they vatuelying (e.g., rainforest), but they never
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navigated beyond thengpage, the introductory page, in a website. Thisepn occurred on

multiple websites. For example, Levi (AR) firstga@ locating information using the MBG
website. From the homepage, he clicked on théa@stmenu link and proceeded to the MBG
rainforest introduction page (see Figure 7). H&tootes and then clicked on the back button to
return to the MBG homepage. Later in his searchwitched to the WC website. From the
homepage, he clicked on rainfores¢nu link and proceeded to the WC rainforest aduotion
page. He again took notes and then clicked obale& button to return to the MBG homepage.
Even when provided with content-relevant websttieb, with information about the rainforest,
both at-risk readers appeared to lack strategy letdiye related to the use of the menu as a tool
for locating information within the site.

Another example, this one from Tameca’s (AR) wedrsh, demonstrated her lack of
strategy knowledge about how to locate new or atdit information using the menu, or any
other feature of the website. Tameca’s (AR) trapscs accompanied by a screenshot to

provide context for the example (Figure 7).
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Figure 7. Screenshot of the MBG Rainforest Homepag

Kainforest
Topics

Introduction
Types of Rainforests

Fainforests Endangered!

“Rainforest”

Evpleriag s Did you know there are two types of Rainforest -- the
o i temperate and the tropical? Tropical rainforests are

g WS

Where are
Rainforests Located?

Temperate Fainforest
Serapbook

Tropical Rainforest Plants found close to the Equator. Temperate rainforests are
Tropieal Rainforest Ammals  fOUNd along coasts in the temperate zone, such as the
CaniEorset Lidke Pacific Northwest of the USA. Both are endangered!
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23:22 R: Yep, tell me what you are thinking.

23:28 [S mouse scrolls up the page]

23:30 S: Mmm. Do | go back?

23:34 R: That's a great question. Why don’t ygutt figure that out.

23:37 [S mouse scrolls to bottom center of pawgn back up to the top in one motion.]

23:42 [S clicks on the back arrow on the IE braves®l opens the MBG homepage]

Even though there were three internal menus gpdrlinked images directly below the
sentences she had read, Tameca (AR) never scosgdany possible options for moving
further into the website. Instead she decideds®otbe back button to return to the MBG
homepage. So while Tameca (AR) and Levi (AR) dgichdnstrate a strategy for using a website
menu to navigate to a broad topic-related intradnclvebpage, they lacked either declarative or
procedural knowledge of menus as a strategy tateftdy seek additional and related goal-
specific information within the websites.

Selecting useful non-menu hyperlinks. Students used the strategy of selecting useful
non-menu links to navigate both within the webaite also to explore hyperlinks leading
beyond the TR website. Non-menu hyperlinks wefadd in this study as any hyperlinks that:
1) were not included in fixed position menus on2ye fixed on the page and acted as anchor
links jJumping students within a single webpagenmiter to another webpage within or outside
of the site. Two examples are provided in FigyrarBadditional example is evident in Figure 9.
On the left of Figure 8 are links listed at thetbot of the UCSB rainforest page to direct
students to additional information outside the vitebsind on the right are links within the MBG

rainforest introduction page.
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Figure 8. Screenshots of Non-Menu Links on the UCSB and MBG Websites

TERRESTRIAL BIOMES:

. ’;Hea Northwest of the USA. Both a
¢ Rainforest

® Savanna

¢ Taiga

e Temperate forest

¢ Temperate grassland

® Alpine

¢ Chaparral

¢ Desert

Hyperliked images

First, this section will provide details about tiee of the strategy to locate information
within the website using 1) hyperlinked imageshyerlinked interactive maps, and 3) anchor
links or “jump links” within a page. Next, the seat will describe the use of external hyperlinks
that directed the student outside of the curreritsite. When only reading and note taking (Day
2), the three at-risk readers never selected namirhgperlinks. On the same day, Leanne (AA)
used the strategy to locate 10.00% of the webpagesctions of the webpage, Hannah (AA)
used it to locate 12.50%, and Adam (AA) used ibtate 23.80%. All three of these students
utilized the anchor links provided at the top a& thCSB rainforest page, allowing them to
quickly jump to a section further down the pages (Bgyure 9). Hannah (AA) also selected a
hyperlinked image and Adam (AA) selected hyperlinkihin an interactive map.

On Day 3, all students except for Tameca (AR) Addm (AA) used non-menu hyperlinks
that directed them to webpages with a single webgidam (AA) stopped using non-menu
hyperlinks within sites due to the fact he almostigsively used Google search engine queries

rather than the TR websites for locating inform@atid he remaining four students used between
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one and two non-menu hyperlinks each. All but ohthe non-menu hyperlinks students clicked
were anchor links on the UCSB rainforest page ksgere 9). Hannah (AA) also accessed one
hyperlink within an interactive map.

Figure 9. Screenshot of Anchor Links in the UCSBrfiborest Page

Rainforest

Only two average-achieving readers, Hannah (AAl) Adam (AA), used the strategy of
selecting external hyperlinks to find additionabgcelevant information on Day 2. External
hyperlinks directed students to new websites falitahal information. Hannah (AA) used the
strategy four times and Adam (AA) used it one tinNo at-risk readers used external links. Both
Hannah (AA) and Adam (AA) explored groups of hypess that were listed as “links” for
additional information within the current TR welesitthey were reading. On Day 3, no students
used external hyperlinks. External hyperlinkingyrhave been influenced by the fact that
students were provided with three content-alignetisites and therefore students needed very
little additional information beyond what was prded on the three websites already.

Using navigation buttons. All students used navigation buttoms the web browseo
locate webpages. The strategy of using the fonaaddbackward buttons on the Internet
Explorer web browser was introduced in the preveertion related to finding websites, but in
this section navigation buttons were specific tting webpages within a website. In addition,
four students, Tameca (AR), Levi (AR), Leanne (A&nd Adam (AA), demonstrated strategy
use of navigation buttormovided within the TR webpagepecifically with the MBG website,

to navigate forward or backward to the next page (&gure 10).
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All six students demonstrated the strategy ofgithe navigation buttorsn the web
browser An example was evident in Tameca’s (AR) scresgture.

6:01 [S clicks the IE browser back button to retiarfiVine Snake” page]

6:06 [S scrolls up page]

6:08 [S clicks IE browser back button to returri$tow Loris” page]

6:10 [S clicks IE browsdrsack button to return to “Orangutan” page]

Tameca (AR) used the back button to return tee&ipusly encountered page to locate
specific information about the Orangutan for herdmure. Overall, students used the navigation
buttons to return or advance to a specific toplateel website they had already skimmed or read.
All students demonstrated greater use of the bromeségation buttons on Day 3 when utilizing
search engines.

Two students, Tameca (AR) and Leanne (AA), denmatesi strategy use of navigation
buttonsprovided within webpagespecifically with the MBG website, to navigateviard to
new pages. These navigation buttons were prowatiéte end of webpages grouped within a
specific topic (e.g. a group of pages each progidiiormation about “types of rainforest
plants”) and were devoid of any textual referertbas suggested where they might lead (see
Figure 10). Leanne (AA) used this strategy whitetloe MBG website to locate 75% of the
pages she visited. Leanne (AA) was only on the Mi8&on Day 2, but after she had
progressed only two pages (or links) into the wiebaind the navigation arrows appeared at the
bottom of the screen, she then remained on the BiBGhe remainder of Day 2 (18 min and 21
sec) using only the forward navigation button toale the next webpage. The use of the forward
navigation button strategy became Leanne’s (AAYlpneinant strategy for locating webpages.

Tameca (AR) used this strategy to locate 48.21%e@pages she visited in the MBG website on
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both Day 2 and 3interestingly she used the back arrow navigation button in tternet
Explorer rather than at the bottom of the pageatdgate to a previously encountered pa
Compared to the remaining students who did nothe within sitenavigation buttns at all,
both Leanne (AA) andameca (AR used this as a primary strategy for locating welssiithin
the MBG website.Students never clicked on tback button ocentral compass figu, a button
linked to the introduction pagas navigation tools.

Figure 10 Screenshot of MBG avigation Buttons

Generating Inferences About Usefulness, elevance, and thd?ossible Path of typerlinks.

The following section examinetudents’strategy use of inferential reascg about
hyperlinkswhen students were within individual websites atnen they used search engin
All students exceptameca (AR generated verbal inferences aboutukefulnessrelevance, or
possible path ofyperlinks in a mer within a website. Asliscussed in the previous sect
examining results related tbe use of menus as a strategy, the inferentiabreag was
employed on menu terms that had high literal alignhwith studentsgoalsfor locating
information (e.g., to locate a potenigoal+elevant site about the topic rainforest a stud
clicks on the rainforeshenu link).

Only two studentdilannah (AA and Adam (AA) generated inferences about -menu
hyperlinks within a websitélhe students bh generated inferences about tontent an:
relevance of potential externsites based Jlely on the title of the links, which was the ol
information provided to the stude. The following example demonstratdannal's attempt to

locate information while selecting from a list (O external links.
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35:03 [S clicks on National Geographic: Rainftse# Nightand opens a new page which

displays an error message]

35:04 R: Can you tell me what you are thinking?

35:08 S: I'm thinking that National Geographiogi be a school safe place, but
apparently not because it doesn’'t give me inforomaéibout

35:22 |[clicks on the IE back arrow and return&J€@SB rainforest page]

Cont.

35:49 |[clicks on Teachers: get a free rainfoResterPoint shovand opens a new page

that displays a PPT on the web]
35:54 R: Can you tell me what you are thinking?
35:55 S: I'm thinking that if the teacher hasRaIPthen they should show me some notes

and good pictures on the rainforest, but apparerttty Well, teachers.

Hannah’s (AA) selection of the National Geogtiagimk revealed a connection to her
prior knowledge about National Geographic and hfarence therefore that the link should
provide content that was “school safe.” Next, stegle inferences about the possibility that a
site with teacher Power Points were likely to pdavboth information and pictures about the
rainforest. These inferences were based on mirteméial information. Both students
generated inferences about the potential usefulrfesssternal hyperlinks based on only textual
clues in the title and more than 95.00% of the tileeresults were unsuccessful, leading to non-
goal-relevant websites. This pattern suggestsstindents struggled to generate inferences based
on the minimal textual clues in titles and thatsthepecific website structures which lacked
detailed descriptions of external hyperlinks did support effective hypertextual external

linking.
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No students verbally generated inferences abéettesg hyperlinks from a search engine
result. It is relevant to note that generatingiafices about any hyperlink, within a website or
provided in a search engine result, was not coadézbs a verbal prompt accompanied a
student’s actions. In this study, most inferengege evident during Day 2 when students were
within the TR websites during the verbal protocGin Day 3, with a limited verbal protocol,
there were fewer verbalizations. However, as previ@search suggests, students are likely
making forward inferences nearly every time thegoemter and prepare to click on hyperlinks
on a page (Coiro & Dobler, 2007). Therefore, iiksly that all students were engaging
strategies of inferential reasoning about hypesdiak they located online information, but
without a verbal explanation of their actions/ditihnformation could be gathered about the types
of inferences being generated.

In summary, students used a variety of stratdgiel®cating goal-relevant websites and
locating information within websites. However, finequency and sophistication of the strategy
use varied across students and across days. Tlitsries realizing and constructing potential
texts to read revealed the complexity of strategg/when locating online information to read.
An examination of how the dynamic interactionshadde strategies revealed patterns that could
generate navigational profiles will be examinedhapter 5.

Identifying, Evaluating, and Constructing Meaning

The following section discusses student stratesgywhile identifying, evaluating, and
constructing meaning. These were the strategikzedtas students began to construct meaning
from the text. The following section will examineident strategy use including: note taking,
skimming and searching for key words, summarizasijng questions, synthesizing information

within a single webpage, synthesizing informatioroas webpages, purposefully returning to
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previously encountered information, and generatifgrences. Table 9 provides a general
overview of strategy use for identifying, evalugtiand constructing meaning for each student.
The table reveals each student’s specific strabsgyon Day 2 while reading online and taking
notes both during the verbal protocol and aftenérdal protocol as well as on Day 3 when
students began brochure construction. The tabte@aianizes individual students by whether
they were identified as average-achieving or &mesders in the study. Each strategy identified

in the table will then be examined in more detailhe text that follows.
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Table 9. The Use of Strategies fdentifying, Evaluating, and Constructing Meaningnh TextIECM] by Student and Task.

Average-Achieving Readers

Hannah (AA) Leanne (AA) Adam (AA)
D2:VP D2:NoVP D3 D2:VP  D2:NoVP D3 D2:VP  D2:NoVP D3

Note Taking X X X X X X

Skimming & Searching for

Keywords X X X n/a X X X X
Summarizing X X X X n/a X X X X
Asking Questions X X X X X X

Synthesizing Information within a
Page X X X n/a X X

Synthesizing Information across

Websites X X n/a X X X X
Returning to Previously

Encountered Information X

Generating Inferences About Text X X n/a X X

Note: x denotes the presence of a strategy atdeastime
D2:VP = Day 2 online reading and note taking dutimg verbal protocol, D2:NoVP = Day 2 online readand note taking after the
verbal protocol, D3 = Day 3 brochure creation (oalfeading and note taking continue)
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Table 9 (cont’'d)

At-Risk Readers

Tameca (AR) Levi (AR) Allison (AR)
D2:VP  D2:NoVP D3 D2:VP D2:NoVP D3 D2:VP D2:NoVP D3

Note Taking X X X n/a X X X X

Skimming & Searching for

Keywords X n/a X X
Summarizing X X X X n/a X X X X
Asking Questions X X X X X X

Synthesizing Information Within a

Single Webpage n/a X
Synthesizing Information Across

Websites X X n/a X X X
Returning to Previously

Encountered Information X n/a X X X X
Generating Inferences About Text X n/a X X

Note: x denotes the presence of a strategy atdeastime
D2:VP = Day 2 online reading and note taking dutimg verbal protocol, D2:NoVP = Day 2 online readand note taking after the
verbal protocol, D3 = Day 3 brochure creation (ealieading and note taking continue
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Note Taking

Note taking is a specific strategy for identifyiimgportant ideas and actively manipulating
and constructing meaning from the text. It camdfwe be coded as one strategy among many
necessary for making meaning from the text. Howeawuehis study, the notes themselves
served as a mediational tool that fostered studenializations and provide a unique lens for the
researcher to examine multiple other strategies stAdents responded to the prompt, “Can you
tell me why you chose to write that?” they revea@dtegies like summarizing main ideas,
generating inferences to extend the meaning ofietkie and more. In addition, the assessment of
the notes themselves using a rubric, provided aatait other strategies. Therefore, the note
taking section will precede the sections relatedther strategies.

All students engaged in note taking on Day 2. [é&/biven the option to take notes in any
format they preferred, including any digital to¢¢sg., Microsoft Word, Evernote, etc.), all
participants chose pencil and paper. On Day 3 beinne (AA) and Levi (AR) continued to
take notes, the other students only constructextrimdtion on the brochures. Students’ note-
taking scores were assessed in the categoriegahiaation, breadth of content, depth of
content, and summarization (see Table 10). A fioahposite score denoted the overall

usefulness of the notes as a tool. Scores ramgeduhdevelopedl) tohighly proficient(5).
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Table 10. Students’ Note Taking Scores AssessdlebRRubric
Usefulness as
Student Organization Breadth Depth Reduction a Tool (20)

Average-achieving

Hannah 3 4 4 4 15

Leanne 4 4 5 4 17

Adam 4 4 4 4 16
At-Risk

Tameca 1 2 2 1 6

Levi 2 2 2 1 7

Allison 3 3 3 4 13

* Note taking score ratings: (1=undeveloped, 2=graet, 3=developing, 4=mostly proficient,
5=highly proficient)

As a whole, all three average-achieving readetigesformed the at-risk readers on note
taking. Hannah (AA), Leanne (AA), and Adam (AALeeved composite scores ranging from
15to 17. Across all note taking traits, the agerachieving students predominantly received
scores of mostly proficient, demonstrating theie@¥ proficiency at taking notes. A section of
Adam’s (AA) notes provide an example that represémt average-achieving readers’

performance (Figure 11).
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Figure 11. A Sample from Adam’s (AA) Notes

7

\R (\\\“\ ,L‘&\ &5 OSe aém;\fdé’sﬁ ex  canpk (ale | S welle
\\ MR Yo \/’2_ o Yo Clant + ania
See (€S ol noC& \S

cpeci€ Lcally Odaptet Yo \we o TS ecasyShen
cooemols, Yolac _ceptles gyophihicas —+ (nSet

...... We \herp :
Heu e Speciol c:\q\&p’ic\%r n ol
= Raght cdo Q\\w ely patle eaed
MDQY e \(\ C(k\ 1otan e L -J,‘(«{\ e
_ootE dems
~ < yobela —Ad cation W chave . :
\‘ E‘ J0 QL‘« V4 Pawnbortest.edy
qm\\)o e( Clofhes R onnlefe WG&H@&W
£ ACOJY\Q (&

In this section of notes, it was evident thatd(AA) was predominantly organizing at
two levels, categories and supporting detailsoaigfn occasionally including a third level when
providing examples of adaptations. While the suppgretails contained repetitions and had
some internal organizational issues, they werkpstificient overall when examining the entire
set of notes. He generated meaningful summarizmfrom the text including accurate
information. Overall his notes cover a breadtleategories necessary for the brochure with
proficient depth. This sample is representativihe average-achieving readers’ notes.

On the other hand, the at-risk readers Tameca éiR)Levi (AR) scored 6 and 7
respectively and Allison (AR) scored a 13. Tam@f) and Levi (AR) achieved scores ranging

from undeveloped (1) to emerging (2) on the ndkentatraits assessed, while Allison (AR)
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performed slightly better with scores ranging frdaveloping (3) to mostly proficient (4).
Based on these scores, Tameca (AR) and Levi (ARYBgy limited knowledge about how to
construct notes from the online reading while AlhgAR) at least had developing knowledge
about how to take notes. A sample from both Tang@gg notes will be provided below (see
Figure 12).

Figure 12. A Sample from Tameca’s (AR) Notes
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Tameca (AR) constructed the notes in paragraphdgmwith no organizational plan. She
copied a significant amount of information nearlgrd/ for word with limited summarization.
Even when copying nearly directly from the texerthwere errors. For example, Tameca (AR)
wrote “they are also found close to the equatooéver the text stated that only the tropical
rainforest is found close to the equator. Tam@d?) did not incorporate a breadth or depth of
topics in her notes. While this sample is repregere of Tameca (AR) and Levi (AR), it is not
representative of Allison (AR) whose performancadte taking was neither as undeveloped as

the other at-risk readers nor as proficient asatte¥age-achieving readers. A further
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examination of notes for all students will be irdsd in results related to other strategies for
identifying, evaluating, and constructing meanipgaming sections.
Skimming & Searching for Key Words

On Day 2, only Hannah (AA) and Adam (AA) expligitised the strategies of skimming
and searching for key words to locate informatiotiniv the page. On Day 3 during brochure
construction, all students demonstrated theseegjies.

Hannah (AA) and Adam (AA) demonstrated skimmingifdormation while engaging in
online reading and note taking. Skimming was pneidantly evident in the rapid scrolling up
and down pages as students sought important oirglealant information within the page before
pausing to read typed text or examine other texdatites (e.g., images, graphs, etc.). For
example, in searching for tourist activities, AdédA) rapidly skimmed up and down the page
seeking goal-relevant information.

32:50([S scrolls down page]

32:53[S scrolls up page]

32:56[S scrolls down page]

33:28 R: What are you thinking?

33:30S: Um, I think | just need to find a few maivities for tourists and then after that,

| can um, start on the brochure.

The rapid scrolling in this section suggestedstingtegy of skimming and the explanation
revealed the goal of the skimming, to locate ati@isifor tourists. Hannah (AA) and Adam (AA)
infrequently explained their strategy for locatinfprmation within the text, but when they did
the limited verbalizations demonstrate that theyengkimming with purpose, typically searching

for keywords (e.g., “I'm looking for plants”). Haaver, in the Day 2 post-interview Adam (AA)
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did reflect on strategies good readers would usenwhading on the Internet, he immediately
responded, “Um, they skim.” When asked anythirsg éle responded, “Look for key words,
like, or key links that will help you.” He embodi¢hese strategies in his own online reading.
For Hannah (AA) and Adam (AA), the skimming appeleéfortless and automatic, perhaps not
a conscious strategy, but rather an automated ggaoneeading online texts.

On Day 2 while reading online and taking notes,r#maining four readers, Leanne (AA),
Tameca (AR), Levi (AR), and Allison (AR), appeatedise no evident skimming strategies
once within a single webpage. In fact, they aflegred to read the nearly the entire text on the
webpage in a linear manner from top to bottom, dpensignificant time on every page.
Tameca (AR) and Levi (AR) read every section arahtgmeously encountered information that
may or may not have been relevant to the brocho@aésg They took notes on every webpage.
Leanne (AA) and Allison (AR) also read every settio a linear manner with no evident
skimming, but unlike Tameca (AR) and Levi (AR), yitid so with a plan to identify
information that would support the informationadju@ements in the brochure. For example,
Allison (AR) read an entire section on weather #reh included information in her notes
specifically related to weather, “because we neddbw the weather for our brochure.”

When constructing the brochure on Day 3, all sttgldemonstrated online actions,
specifically the rapid scrolling and searchingkeywords that suggested skimming websites at
least some of the time. For example, when Tam&Ra (vas constructing her “plants” section
in the brochure she returned to the MBG websitesandlled up and down pages multiple times
within less than 15 seconds, pausing at a partisaetion in the page to then record information
about plants back into her brochure. This wammtrast to Day 2 when she started reading at

the top of a page and only scrolled down when shehied reading an entire visible section. So,
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as the research task shifted to the constructidgheobrochure, students’ patterns in skimming
and searching for keywords shifted.
Summarizing

All students summarized information on both dayseskearch. Summarization was
evident in the verbal explanations during the vepoatocols and also in the note taking and
brochure artifacts. Although all students sumneatjzhe sophistication with which they
summarized the text varied. Hannah (AA), Leann&)(Adam (AA), and Allison (AR)
summarized information more effectively than the t@maining at-risk readers Tameca (AR)
and Levi (AR). The note taking scores in particu&veal that Hannah (AA), Leanne (AA),
Adam (AA), and Allison (AR) received a score of faceent (4) on their reduction, or
summarization, in the notes. Tameca (AR) and (&R) received scores of undeveloped (1)
(see Table 10). An example of the varying sucoé#ise use of summarization is evident by
comparing three students that took notes and ugridescribed that process on the same
webpage. The examples will begin with a screenshtite page (Figure 13), followed by a
section of Leanne’s (AA) transcript, then Tamed&R) transcript, and finally Levi's (AR)

transcript.

Figure 13. Screenshot of the MBG Rainforest Intatidun Webpage

Did you know there are two types of Rainforest -- the
temperate and the tropical? Tropical rainforests are
found close to the equator. Temperate rainforests are

found along coasts in the temperate zone, such as the
Pacific Northwest of the USA. Both are endangered!
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Leanne’s (AA) summarization of the informationher notes revealed a reduction of
information to focus exclusiely on the main ideasf the text. She also explained the rationale
for why she incorporated the information into hetes, recognizing the importance of the first
facts for shaping a schema to support further médion gained about the rainforests.

23:00 [S notes]: « Temperate and tropical

23:12 S: I'm writing down the two types of rainésts because it would be useful to know

which one is which because there’s probably diffeparts of it, each one that the other

one doesn’t have.

23:22 [S notes]: o tropical - closer to equator

0 temperate - along coasts

23:40 S:Iam writing where they are becausetligsr specific location cuz one has to be

in one place and one has to be in the other.

24:03 [S notes]: o both endangered

In comparison, Tameca (AR) failed to summarizemi@eas, paraphrasing nearly the
entire text. In her verbal explanations, she refito her lack of prior knowledge about the
information as a reason for incorporating it irte notes. She did not appear to distinguish
relevant from irrelevant information.

19:38 [S notes]: There are two types of rairdtge the temperate and the tropical.

19:48 R: Can you tell me why you choose to wiht?

19:50 S: Because | actually didn’t even know thate was a temperate and a tropical in

the rainforest. Like | know that there was a trapiout | didn’t know that about the

temperate.

20:03 R:OK
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20:05 [S notes]: They are also found close tcetingator.

20:46 [loud noise in background]

20:46 S: oops, sorry

20:46 R: Can you tell me why you chose to witiizt?

20:49 S: Mmm, because | thought that, um, they there really close to the equator.

Like a little far back but | didn’t think they wetée actually close.

21:00 [S notes]: The Temprate is found on thestohthe temprate zones

21:52 S: Mm, | chose to write this because, nimvould actually be in the temprate zone,

but actually its found along the coast. Mmm

22:07 [S notes]: such as the Pacific NorthweshefUSA.

22:58 S: | decided not to put both are endangemedum, | kind of figured that they're.

mmm

While Tameca (AR) paraphrased nearly everythiryj (AR) reflected a different
struggle with summarization. He summarized tatelitverbally referring to or taking notes on
one to two facts on a page, but failing to noticeszord all the main ideas.

25:08 [S notes]: Tropical are found close toghaator.

25:30 R: Can you tell me why you chose to wiiiat tdown?

25:31 S: I wrote it down because in order to hew®pical it has to be close to the

equator.

Overall, Leanne’s (AA) summarization was refleetnf Hannah (AA), Adam (AA), and
Allison’s (AR) use of summarization. As they enotered online text, whether they read it all
or skimmed, they identified and recorded main iceas relevant supporting details. Their

verbal protocols often revealed articulated ratiemdor incorporating information into their
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notes. They reduced out irrelevant informatiomey summarized information into categories
on their notes, reflecting the use of an orgamrati schema for constructing meaning. On the
other hand, Tameca (AR) and Levi (AR) strugglechwhte summarization strategy. They both
struggled to identify main ideas and their strategg to paraphrase entire sentences or
paragraphs. They used virtually no organizatiamigwork or strategy to construct meaning
from the text.
Asking Questions

All students asked questions during online readimg) note taking (Day 2), and all
students except for Adam (AA) asked questions dupiochure construction (Day 3). Students
generated questions as they monitored and evaltleadeaning they were constructing from
the text. An overview of the types of question8 ae provided here. First, all students asked
guestions about ideas in the text that promptedéx¢ plan in the search for information. For
example, Tameca (AR) asked, “mmm, Isn’t the Pacifsaltwater?” The question resulted in
locating information that answered the question suygported her comprehension. Second, the
three average-achieving readers and Allison (ARgasjuestions to activate their prior
knowledge. For example, while considering touaudtivities, Adam (AA) was struggling to
locate more possible activities so he asked, “Uimatvelse they could do in the rainforest is,
besides view wildlife is, uh, | do not know.” Hewattempting to generate inferences based on
both the online reading and his prior knowledgedostruct more ideas about tourist activities.
Third, all students asked questions when they emeoed reading comprehension problems.
This was evident in Hannah’s (AA) struggle with thecabulary word epiphyte.

23:53 S: -UN- plants in here

23:56 SEp--fe-te. What the?
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24:00 [S notes]: 2 - epiphyte, bambusa
24:07 R: Can you tell me what you are thinking?
24:08 S: Um, | am thinking that | don’t know whhis plant is. And | don’t know how to

spell it and I'm confused and | better look.

She monitored the meaning of the word exclaimiagdonfusion with a question,
followed by an inferred question about what thenpla. This type of questioning resulted in
comprehension fix-up strategies. Overall, the-qalstioning evident in all students’ verbal
protocols were prompts that encouraged studentstiate additional strategies (e.g., generating
inferences, strategies for fixing comprehensiontlsgsizing additional information within or
across websites).
Synthesizing Information Within a Single Webpage

As students constructed meaning from individual pegfes, they examined different parts
or modalities of the text to synthesize informatidn other words, after gaining meaning from
one modality (e.g., the typed paragraph), studiets also constructed meaning from a different
modality (e.g., images or charts). Or alternatafier gaining meaning from one section in the
page (e.g., a section on “tropical rainforest aaléqis”) they then purposefully scroll to another
section of the text on the same page to make sérbke initial text (e.g., a section on “other
adaptations”).In the latter case, students sometimes gainedingefmom the same modalities
while at other times from different modalities. rih@h (AA), Adam (AA), Leanne (AA), and
Allison (AR) demonstrated the strategy at leasttime. They demonstrated synthesis for two
purpose: 1) to accumulate additional informatio@ icategory, and 2) to enhance

comprehension.
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All four students used synthesis to accumulatermégion. Students most commonly
synthesized information from typed text and a Visnade of information (e.g., image, chart, or
graph). For example, three seconds after scratlowgn to the animals heading on UCSB,
Hannah (AA) exclaimed, “Hm, whoa, monkeys” afteeisg the photograph of the monkey, the
only image in the section. She wrote “monkeyshém notes to start the category on animals.
She then read the paragraph accompanying the @iictu#9 seconds before adding the next
animal, “parrot,” to her notes. She was constngcintertextual meaning within the page using
the image under the category of animals and thetyfted text. Hannah (AA), Adam (AA), and
Allison (AR) generated this intertextual meaninghggyped text and images. Adam (AA) and
Leanne (AA) also constructed meaning using typgtided graphs or tables. They are the only
two students that appeared to pay explicit attartbathe information-rich modalities of graphs
and tables specific to science texts. The othulestts simply skipped over these graphs and
tables when they encountered them.

Only Leanne (AA) and Allison (AR) engaged the sigat of synthesizing information
within the website to enhance comprehension faebenderstanding. Each student used the
strategy only one time and they both used it wihery monitored the meaning they had
previously constructed and recognized a comprebenmsoblem. For example, after reading
only the typed text under the third and final hegdn a webpage, Leanne (AA) spent over one
and a half minutes searching different parts oftéxé¢ to reconstruct a more coherent
understanding of the text.

48:44 S: | got confused so | am kind of readiagky cuz | read ahead, and now I'm

reading back to try to see what was going on.

49:00 [S scrolls back up the page to the begmoirthe paragraph]
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49:40 [S scrolls further up to the beginninglaf section]

50:24 [S scrolls down the page to the final secti

It may be possible that students were synthesiniiogmation within a website more than
the results revealed in the verbal protocol, bubaut verbalizations, it was not evident.
Synthesizing Information Across Multiple Webpages

All students constructed meaning for the reseaycsyhthesizing information across
websites when examining the entire macrostructtiteeonotes or brochure. However, the
intertextual construction of meaning was more oblection of topic-related facts from one
website for one category and then a collectioniféémnt topic-related facts from a second
website for a different category rather than a datggration of meaning. For example, a
student would collect all the plants from one waband all the animals from another website.
Although this was a strategy for integrating infatron, it was not highly sophisticated and
promoted no intertextual construction of meaninthimi smaller units of information. Only
Hannah (AA), Adam (AA), Tameca (AR), and AllisonRAused the strategy with greater
sophistication. Therefore, the following sectioitl @xamine their use of synthesizing across
multiple web sources to 1) accumulate informatiod 2) enhance comprehension.

Hannah (AA), Adam (AA), and Allison (AR) synthesd information across websites to
accumulate information within a specific categoryapic. For example, Allison (AR) initially
incorporated information about weather into heesdtom the UCSB website. She then
recognized she needed “more about weather” andeldthe MBG website to continue adding
supporting details within her category for weath&dam (AA) was the only student to
synthesize information across websites using aovide fact, he was the only participant to

actually use a video at any point in the reseaask.t When he did, he returned to four
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previously constructed category headings withinolws notes and added new supporting details
generated from the video.

Only one reader, Tameca (AR), an at-risk readerd unsultiple websources to construct
meaning to enhance comprehension. After readiagaimforest introduction page that
discussed temperate rainforests on the “Pacifi¢tivaest,” Tameca (AR) asked herself “mmm,
Isn’t the Pacific a saltwater?” She then soughttioe answer on ask.com by searching for “is
the Pacific ocean saltwater.” She skimmed thecbeamgine results, and constructed an answer
based only on the titles and descriptions on thelt@age, saying, “So it is saltwater.” Tameca
(AR) generated a question based on her initialingadhe then gathered information by
skimming the descriptions provided under the tittethe search engine results page to generate
an answer. This was a sophisticated use of maltygbsites to construct intertextual meaning.
Purposefully Returning to Previously Encountered Irformation.

Four students, Hannah (AA), Tameca (AR), Levi (A&)d Allison (AR), revealed the
strategy of purposefully returning to informatidrey had encountered previously in the search.
This strategy did not include students that retdtioewebsites accidentally or for a completely
different topic, rather students that were spealifycseeking out information they had previously
skimmed or read. Students engaged in this strdig@yjther returning to a webpage they had
previously visited. During brochure constructioartiah (AA), Tameca (AR), Levi (AR), and
Allison (AR) all articulated plans to return to preusly visited webpages for specific
information related to their goal. For examplejle/tocating animals for her brochure, Tameca
(AR) returned to a specific page that she had ptesly encountered.

4:02 [S scrolls down page]

4:02 [S clicks the next arrow and opens “CommaeTlShrew” page]
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4:03 S: | wanted to go back to that little squitreng.

4:04 S:Thereitis. That's awesome.

4:09 S: That's the name? Common tree shrew?

Upon finding the common tree shrew webpage, Tar(®Ba added the animal to her
brochure. These four students typically returreegreviously visited webpages during the
process of brochure construction to add additiorfarmation to their notes or brochures.
Generating Inferences

Multiple strategies for generating inferences wariglent while students gained meaning
from the text. On Day 2, all readers except for €am(AR) generated inferences as they
constructed meaning. On Day 3 with limited verlatians due to the loose verbal protocol, only
Leanne (AA) and Allison (AR) verbalized the usarderential reasoning. The following
section will first examine the purposes for genagpinferences. Next, the section will identify
the sources for generating inferences.

Purposes for generating inferencesStudents appeared to generate inferences to 1)
support their comprehension and 2) determine tleesaace of the information. All the students
that actually generated inferences used it to sugemprehension at least once. For example,
after reading that tropical rainforest soil gaingrients from organisms like decaying plants and
animals, Leanne (AA) interpreted and inferred, it3e often sort of like a recycling thing. It
kind of decays and then gives back to the soiltaedsoil can grow more that will eventually
give back to that, which is always good to knowt tha soil won’t be gone some day.” She
interpreted the text, drawing on the idea or rdoggland inferred that this process regenerated

the soil, thus maintaining nutrient rich soil foetlifetime of the rainforest.
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Four students, all except for the at-risk read@mmeca (AR) and Levi (AR), also
generated inferences about which information wdnaldelevant for the brochure based on topic,
informational requirements, or the audience forrachure. Allison’s (AR) verbal explanation
of why she incorporated information in her notesvpded an example.

32:30 [S notes]: -rainforests are important beeatey provide oxygen.

32:54 R: Can you tell me why you chose to witite i

32:56 S: Um, because people should know thator@sts are very important because

they provide oxygen and without oxygen we wouldini.

Allison (AR) inferred that “people” would find thaeformation about oxygen in the
rainforest important, therefore prompting the isatun of the fact in her notes. She considered
the audience as a rationale for identifying ana@micag important information during the online
reading task. Students used their evaluationefidefulness of the information to either include
information in their notes or brochure or to exeutd

Sources for generating inferencesStudents generated inference by: 1) examining a
single modality within a page (e.g., words in aggaaph), 2) integrating multiple modalities
within a single webpage (e.g., images and wordsparagraph on the same page), and 3)
drawing almost exclusively upon prior knowledgeo dudents verbally indicated that they
generated inferences across multiple webpages if@ages on two or more pages, or images
from one page and words from a second page). lry tases, inferencing was supported by not
only the text, but also prior knowledge.

I nferences from a single modality within a page. All students except for Tameca (AR)
generated inferences from a single modality. Thgornty of inferences using a single modality

were evident while students were reading typed feadticularly paragraphs of information. For
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example, Allison (AR) generated inferences aboutviburists might be able to do based on the
information from the paragraph about the deforestatf the rainforest.
35:45 [S notes]: -thirty acres of trees are cutapical rainforests every minute
36:24 S: | kind of want to put that on my broahbecause it um, cuz it's um, kind of a
bad thing because they are killing habitats fomets and plants.
36:49 S: Um, I'm thinking about an idea | havetfoe brochure because it says activities
tourists might do while they’re there visiting itwas thinking that maybe they could like

um, plant a tree, like if they are there. They pkamt tree seeds.

After reading the text and adding information & hotes, Allison (AR) inferred that
tourists might enjoy planting seeds to countetaetilmpact of deforestation. This inference
drew upon knowledge gained from the text, her grirmwledge, and her recognition of the
audience of the brochure.

Adam (AA), Leanne (AA), Levi (AR), and Allison (ARalso generated inferences from
images and groups of hyperlinks. For example, A¢&A) used inferential reasoning when
searching for tourist activities. Adam (AA) clicked the_Cool Plandink provided inside the
UCSB website for further information about rainfeieand skimmed the page, which provided
no typed text that might be valuable, but did hayecture of a waterfall. Adam (AA) used the
picture to infer a possible activity stating, “lesa waterfall, so I'm thinking they can swim.”
This inference drew upon his prior knowledge thedgle can swim in the pools or rivers that
generate the waterfalls and the image encounteriateo

However, not all students that generated inferedod so correctly. Levi (AR) and
Allison (AR) both generated inferences that wemrmect within their reading process. An

example is evident in Levi’s (AR) use of a groughgperlinks to generate inferences. The
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example below reveals a screenshot of the grolnydrlinks (Figure 14) along with Levi’'s
(AR) resulting inference.

Figure 14. Screenshot of Grouped Hyperlinks

TERRESTRIAL BIOMES:

Frhamnasresl
lladpailal

® Tundra

¢ Rainforest

e Savanna

¢ Taiga

¢ Temperate forest

¢ Temperate grassland
e Alpine

.

L]

Desert

31:49 R: Can you tell me what you are thinking?

31:53 S: That terrestrial biomes are on landamqehtic biomes are like in freshwater.
After reading the list of hyperlinks, presenteditable format, Levi (AR) inferred
correctly that terrestrial biomes are on land,ibtdrred incorrectly that aquatic biomes are in
freshwater. While Levi (AR) was the only studemtiemonstrate inferencing with a group of
hyperlinks, a strategy that no other participailized, he did so in a way that did not support

accurate comprehension.

I nferences from multiple modalities within a page. Hannah (AA), Adam (AA), and
Allison (AR) generated inferences from multiple rabties within a page. An example of
generating inferences while constructing meaniogifmultiple modalities on a website was
evident in Hannah’s (AA) online reading and notartg. She engaged in examining multiple
modalities as a strategy for clarifying the mearohgn unfamiliar word, epiphyte. In the

process, she generated inferences about the text.
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23:53 S: -UN- plants in here

23:56 SEp--fe-te. What the?

24:00 [S notes]: 2 - epiphyte, bambusa

24:07 R: Can you tell me what you are thinking?

24:08 S: Um, | am thinking that | don’t know whhis plant is. And | don’t know how to

spell it and I'm confused and | better look.

24:19 [S scrolls down page to the Epiphyte pef(inere is no caption on the picture)]

24:20 S: And I'm pretty sure that is what thel&np, theE-fe-ta

24:50 [scrolls down page to see the informatiodeau the epiphyte picture]

Hannah (AA) was aware of her lack of comprehensiuth she devised a plan to “look”
and try to clarify her understanding. Hannah (A&jolled down to the picture on the page, but
due to the limitations in the design of the wehsiteh no captions or title to accompany the
image, she could only make an inference that tbieif@ represented an epiphyte. She then
moved on to read additional text positioned belbgvgicture. Much like Hannah (AA), the
students that did integrate modalities within a page frequently combined the typed text with a
visual modality like images, charts or graphs.

Inferences from prior knowledge and previously encountered text. Allison (AR), Adam
(AA), and Hannah (AA) demonstrated a strategy famayating inference about topics almost
exclusively from prior knowledge. Adam (AA) andlidbn (AR) generated these inferences
during note taking, and Allison (AR) and Hannah (Agenerated them during brochure
construction. For these students, the use othasegy occurred when students were taking
notes or constructing brochure categories relatedhiat tourists should pack and activities

tourists could do. The students first looked lyi&dr the information online, but when they did
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not find it, they all started generating inferenabsut facts that might be appropriate for the
categories. For example, on Day 3 while constngctine brochure, Allison (AR) began
generating information in her brochure that wasinoiuded in her notes.

37: 48 R: How are you coming up with these ideasvhat to bring?

38:02 S: Um, I'm thinking up what you would neegdau were walking in a rainforest.

The inferences may have been generated in panttiie general comprehension of text
over the course of online reading, but the itemeegated were primarily from the students’ prior
knowledge.

In summary, students used many different strasefgieidentifying, evaluating, and
gaining meaning from text. However, the frequeanyg sophistication of the strategy use varied
across students and across days. Overall thouglatthsk readers Tameca (AR) and Levi (AR)
demonstrated the fewest and most ineffective gfieédor identify, evaluating, and gaining
meaning from the text, significantly impact theuilday to produce cohesive and useful notes to
be used during brochure construction.

Landscaping the Screen

The following section discusses student stratesgywhile landscaping the screen. These
were the strategies utilized as students altereddisthetics or arrangement of elements on the
computer screen. These strategies did not resthiei direct construction or communication of
meaning, but were peripherally associated to timstcoction of meaning from a text or the
communication of meaning. The strategies were défdby the technology itself, allowing users
to manipulate, personalize, organize, and play wighal elements on the screen. The following
section will examine student strategy use includpegsonalization of a search engine and

managing application windows. Table 11 providegiaegal overview of strategy use for
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landscaping the screen for each student. The tatéals each student’s specific strategy use on
Day 2 while reading online and taking notes bothrdpthe verbal protocol and after the verbal
protocol as well as on Day 3 when students begachiore construction. The table also
organizes individual students by whether they videatified as average-achieving or at-risk
readers in the study. Each strategy identifietthétable will then be examined in more detail in

the text that follows.
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Table 11. The Use of Strategies Emndscaping the Scre¢h] by Student and Task.

Average-Achieving Readers
Hannah (AA) Leanne (AA) Adam (AA)

D2:VP  D2:NoVP D3| D2:VP  D2:NoVP D3| D2:VP D2:NoVP D3

Personalizing Search Engines n/a

Managing Application Windows X n/a X X

At-Risk Readers

Tameca (AR) Levi (AR) Allison (AR)

D2:VP  D2:NoVP D3| D2:VP  D2:NoVP D3| D2:VP D2:NoVP D3

Personalizing Search Engines X n/a

Managing Application Windows X n/a X X
Note: x denotes the presence of a strategy atdeastime

D2:VP = Day 2 online reading and note taking dutimg verbal protocol, D2:NoVP = Day 2 online readand note taking after the
verbal protocol, D3 = Day 3 brochure creation (oalieading and note taking continued)
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Personalizing Search Engines

One student, the at-risk reader Tameca (AR), teddaae strategy of landscaping during
the process of realizing and constructing onlinxgstéo read. On Day 2, she personalized a
search engine prior to a search for informatioamé&ca (AR) decided to select the search engine
ask.com to search for an answer the question &$dcific Ocean salt water?” Prior to any
searching however, Tameca (AR) altered the aestappearance of the search engine.

24:37 [S clicks on right hand page corimaage and opens the ask.com themes page.]

24:43 [S scrolls down the page]

24:44 [S clicks on sea buddiesage and the current page changes to displayethe

buddies theme.]

24:46 [S scrolls over a popup box that asks &é&oil, love it, or try again.]

24:48 [S clicks like it

24:50 S: I'm sorry but | have to change the backgd. | always do it cuz it's so cute.

Rather than using the search engine with the lb@siplate, Tameca (AR) altered the
background aesthetics, the theme (Figure 15).hEurtore, she reported always changing the
aesthetic appearance when using ask.com. Thisr@ization of the search engine page was a
strategy that was not directly associated withifigdreading, or communicating content, but
was a precursor that she felt compelled to complatthough this was secondary to the direct
construction of meaning, questions arise abouintipact of landscaping strategies on the

construction of meaning, questions examined in rdegpeh in the discussion.
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Figure 15. Screenshot of Sea Buddies Theme onaask.

Managing Application Windows

All students engaged in strategies of managingiegtpn windows in Day 3 while
constructing the brochure. These strategies iecludhvigating between active windows,
zooming in or out of the screen on active windowsijzing active windows, and managing
software pop-up windows.

The strategies for navigating between windows veggarent as students shifted from the
Word application window and the Internet Explorendow. All students worked with only one
active window on the desktop at a time while otlgrdows were still active but minimized to
the task bar. All students used the Windows’ taesk located at the bottom of the computer
screen to switch between active windows. An exangpéxident in Hannah’s (AA) construction
of the weather category in the brochure, duringcWishe was using the UCSB website to add
more information to the category.

12:07[S clicks on the Word icon at the bottomha screen (task bar) and opens brochure]

12:09[S types]: High humidity 77% to

12:23[S clicks on the IE icon at the bottom of slieeeen (task bar) and opens the UCSB

rainforest webpage]

12:26[S clicks on the Word icon at the bottomta screen (task bar) and opens brochure]

137



All students except fdceanne (AA, demonstrated this strateggduently on Day 3 whil
constructing the brochure. Thaudents listed in order from highest number afkdibetweel
active windows to the lowest are as follo\Levi (AR) (42), Hannah (AAJ40), Allison (AR)
(32), Adam (AA) (27),Tameca (AR (22), and Leanne (AA) (3). Leanne (As)the exceptiol
because she spent the beginning of Day 3 locahfigeninformation to complete her notes ¢
then constructed the brochure almost wholly fromrtzees. All other students were activ
using several onlineebsites and webpac to construct their brochure.

Both averageachieving readetAdam (AA) and Leanne (AA)sed the strategy
zooming into and out of text in the Microsoft Pgbler window using thzoom button in th:
toolbar one time each (see Figil6). Hannah (AA), Tameca (AR), ahdvi (AR) never used a
zoom strategy. Allison (ARJid not demonstrate the strategy of zooming, bstegd after .
period of silence asked the research, “How do yakemt bigger?The researcher verbal
directed heto the zoom tool after she sat in silence withawt action for over one minu

Figure 16 Screenshot of Zoom Bultt
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Only Leanne (AA)used the strategy of resizing the active windowhanscree. When
the Microsoft Publisher window appeaicovering approximately threfeurths of the screel
she dragged the corners of the window until it cegteéhe entire screen. She did not verk
explain this strategyAll other students worked with windows that were fudly expanded ol
their screemesulting in more navigational moves within the giment to view sections of the
brochure. Only Adam (AAg¢ncountered software pop-up textbox ar quickly engage

strategies to close the téwix using th close button at the top right corner of window.
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Although overall the landscaping strategies weraalestrated infrequently, with the exception
of navigating between active windows, these stragegise questions about the frequency and
efficiency with which students can manage and maatp features on the screen to their benefit.
This is further examined in the discussion.

In conclusion, one student demonstrated landsgegirategies within a search engine. All
students demonstrated landscaping strategies Wgatang application windows on the screen.
However, in general the landscaping strategiesestisdused were limited. Given the
possibilities for technology to provide multiple ygato represent information especially for
struggling learners (Rose & Meyer, 2002), there lvaged customization of the technology to
support individual learners.

Self-Regulatory Strategies During Online Reading ath Note Taking (Day 2)

The self-regulatory strategies for realizing andstoucting potential texts to read and
identifying, evaluating, and constructing meaniranf text were highly interconnected. They
frequently occurred in conjunction with one anoth&he primary strategies evident within these
cycles were planning, predicting, monitoring, andleating, although not all students used
every strategy. The following section will intramueach strategy and reveal how students
engaged the strategies during online reading ateltaking. However, before that detailed
examination of strategies, it is important to reuag that the self-regulatory strategies occurred
as subroutines within specific tasks, at a mickelegbut those subroutines also supported or
sometimes failed to support a meta-level self-rafguy process. The meta-level processes
supported the entire project and helped studemlotate the strategies in each of the
subroutines to ultimately support brochure consitoac Figure 17 and 18 will provide evidence

of how micro-level self-regulatory strategies suged or failed to support the meta-level goal.
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Figure 17 reveals how Hannah (AA) engaged in ae20rsd self-regulatory strategy cycle while
locating and gaining meaning. The cycle of straegupported her meta-level goal to locate
information and gain meaning according to the imfational requirements to support brochure
construction the following day. Figure 18 revdatsv Tameca (AR) engaged in planning at the
micro-level while locating text, but failed to momi or evaluate her hyperlink selection. As a
result, she failed to continue online reading topsrt her goal to gain information about the

general topic of the rainforest.

140



Figure 17. Hannah's (A A) Micro-level Self-Regulatory Strategies Successfully Supported the Meta-level Plan

If- cle withi r

Plan

Predict

Monitor

Evaluate

Resulting
plans

Locate information about tourist activities

[ clicks on National Geographic: Rainforests at Night
and opens a new page which displays an error message]
5: "I'm thinking that Mational Geographic might be a
school safe place...”

S examines the page for 4 seconds

5: “...but apparently not because it doesn’t give me
information about”

I

[S clicks on the IE back arrow and returns to UCSB

rainforest page]

[S clicks on the Rainforest Education link and opens page]

5 continues searching for websites that provide

information about tourist activities

Meta-level Plan

;

Plan

Locate information during online
reading and note taking using the
“informational requirements” to

support brochure construction

the following day.
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Figure 18. Tameca’s (AR) Micro-level Self-Regulatory Strategies Failed to Support the Meta-level Plan

Self-Regulatory Cycle within Subroutines Meta-level Plan

Plan Locate information about the rainforest

S:I'm goin" to go to the temperate oceans. [S scrolls over

tropical then temperate oceans and clicks on temperate ke

oceans.] Locate information during online
Predict No predictions related to the plan reading and note taking about the
Monitor No monitering of the plan “rainforest” to support brochure
Evaluate Mo evaluation of the plan }  construction the following day.

l

S spends the rest of the day locating and reading about

Resulting
plans tropical and temperate oceans.
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Planning

All students engaged in planning strategies folizieg and constructing potential texts to
read and identifying, evaluating, and gaining megrmuring online reading and note taking.
Students’ plans involved 1) locating texts and tmcsing meaning about goal-relevant
information 2) determining what to read and whagtwore, 3) revising the reading path, 4)
resolving comprehension problems. Only one stydarheca (AR) revealed planning
strategies for landscaping the text. The follonsegtion will examine students’ plans as well as
the extent and effectiveness of those plans.

Locating texts and gaining meaning about content-levant information. At some
point during online reading and note taking on Ragvery student initiated a plan to initially
locate online texts and construct meaning abougémeral topic (rainforest) or the informational
requirements (e.g., plants, animals). Howeverettient of the plan and the way each student
carried it out varied.

Hannah (AA), Adam (AA), Leanne (AA), and AllisoAR) consistently articulated plans
that were guided by goals aligned with the brochubeic (e.g. finding specific rainforest
animals). These goals influenced their stratefgiebcating online texts as well as gaining
meaning from text. When locating online textssthetudents navigated to a specific hyperlink,
or group of hyperlinks, because they might be topievant and useful. For example, when

about to click on a hyperlink titled Tropical Rawnésts What it's Like Where You Liyélannah

(AA) explained, “I'm thinking that this site mighielp me with the other two of the check marks
that I need.” She was referring to the self-cheakion of the rubric where she was checking
off information requirements as she completed thEmese students used goals to locate topic-

relevant websites and webpages.
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The plans to locate topic-relevant informationpleel these four students locate the
website, but then as students engaged in readengrine text, their plans to construct meaning
using the goals varied. Hannah (AA) and Adam (Afdiated active plans to skim within
webpages for the informational requirements, mavéocadditional webpages within the site or
new sites as they directly sought information fa specific goal (e.g., finding information
about plants). Leanne (AA) and Allison (AR) inted more passive plans for gaining meaning
related to their goals. Once they located websitaswere relevant to the topic rainforest they
did not actively search and locate additional tapievant information within the website using
the informational requirements. Instead, they meaatly everything within the site,
spontaneously encountering information rather $earching directly for topic-relevant
websites or hyperlinks. Their plans involved fimglrelevant information on every single page,
accumulating the information in their notes. Anmmpde of Leanne’s (AA) plan to gain
information from each page was evident when sheoreded to the researcher’s prompt.

40:22 R: Tell me what you are thinking

40:23 S: To go to the next page because | fieelthere is going to be a lot of pages

ahead so | just want to get through them to getash information as | quickly can.

Leanne’s (AA) goal was to continue to move segaéintthrough each page, constructing
meaning and recording it into her notes. In way, both students’ strategies for constructing
meaning were more passively goal-directed compiaréae students that actively engaged
strategies to locate and gain meaning from infoionawithin websites. As a result, Leanne
(AA) and Allison (AR) visited fewer total webpagE&sand 2 respectively) than Hannah (AA)
and Adam (AA) (20 and 13 respectively) during tiniree reading and note taking with the

verbal protocol.
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The remaining two readers generated ineffectiveefficient plans for locating texts and
constructing meaning. Levi (AR), an at-risk reagd@inned around the general reading topic
(rainforest), only referring to an informationafiterement one time. He also generated plans to
examine interesting information that may or maymmte been useful for the purposes of the

brochure. For example, Levi (AR) detoured to trabmceanstating he picked it because it

“looks cool.” He then read and took notes aboajital oceans. Tameca (AR) demonstrated
minimal planning according to the goals alignedwtite brochure, reading toward the goal of
rainforest on the first website she located, bwenagain, a finding discussed further in Chapter
6. For a significant period of Day 2, Tameca (Adtated websites that were not relevant to the
topic rainforest and as a result read informatiorelated to the rainforest. She failed to
continue using a plan related to the brochure cuiori locating texts or gaining meaning from
texts.

Locating texts and gaining meaning about audienceetevant information. On Day 2,
it is worth noting that no students verbally indexaplans to initially locate audience-relevant
information. However, Hannah (AA), Adam (AA), Lea(AA), and Allison (AR)
demonstrated monitoring or evaluative judgmentthefwebsites they encountered that
suggested they were indeed planning for audienegart information. For example, Hannah
evaluates a website stating, “I'm thinking thabuihd a good place for tourists...” which
suggests that she was planning to locate both-tapit audience-relevant information. These
students’ actions suggested they were likely plagfor audience-relevant information.

Plans to move to a new goal-relevant categonll students generated plans about when
to move on to another category or when to constnare meaning by continuing with online

reading. All students verbally noted that theand were based on reaching a certain quantity of
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information that they believed was “enough.” Frample, when finishing his last category,
Adam (AA) planned to gain more information abourist activities from a new website.

32:44[S clicks on Cool Plankhk and opens cool planet page]

32:47 S: Go to that, maybe it has tourist attraxstio

32:50([scrolls down page]

32:53[scrolls up page]

32:56 [scrolls down page]

33:28 R: What are you thinking?

33:30S: Um, I think | just need to find a few maivities for tourists and then after that,

| can um, start on the brochure.

Adam (AA) was locating additional potential sowgd®y clicking on a hyperlink and
opening a new page. He articulated that he wddaiking for “more” activities to add to the
category before he could move on to the next statiee process. Tameca (AR) described the
plan to gain a certain amount of information in pest-interview.

S: First | went to the one | was assigned for kdion_rainforesimenu link].

R: OK.

S: The Rainforest. And | found out some reallydjadormation. And | know that that

wasn’t really enough. So then | just went back #h | went to the next one. [clicks on

back button and returns to MBGnet homepage]

When students reached the threshold for “enougfotination, they then moved on to the
next category, sometimes remaining within the aurveebsite and sometimes navigating to a
new webpage. Unfortunately, no students articdlatev they determined the quantity for what

was “enough.”
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Revising the reading path. Two students, Adam (AA) and Hannah (AA), revegiths
to revise the online reading path, a plan that oeduafter they had monitored and evaluated the
website. They did not articulate their plans, thvaty were evident through the students’ online
actions, as evident in Hannah’s (AA) search foritaalithl online sources.

35:03 [S clicks on National Geographic: Rainftse# Nightand opens a new page which

displays an error message]

35:04 R: Can you tell me what you are thinking?

35:08 S: I'm thinking that National Geographioghi be a school safe place, but

apparently not because it doesn’t give me inforomaéibout

35:22 [clicks on the IE back arrow and return§)@SB rainforest page]

So while Hannah (AA) had planned to gain informatabout tourist attractions from the
National Geographic website, she rapidly monitaed evaluated the site resulting in a revised
plan to go back to a TR website. Adam (AA) and ikN(AA) revised reading paths when
websites were not related to their reading goalvainein they encountered broken links (e.g.,
sites that failed to load, or sites with “constrotin progress”).

Resolving comprehension problemsAll students except for Levi (AR) articulated ps&a
to resolve comprehension problems. These plans generated after students monitored their
comprehension and recognized either a struggleaending a word, comprehending the meaning
of a sentence or paragraph, or interpreting an énmaiggraph. Four students, Hannah (AA),
Adam (AA), Leanne (AA), and Allison (AR), resolvedmprehension problems by navigating
within the website, examining other sections of¢heent webpage and a variety of modalities
on the page. An example of a plan was Hannah'’s) (&2ognition that she was struggling to

understand the term epiphyte. Hannah (AA) statdd),”| am thinking that | don’t know what
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this plant is. And I don’t know how to spell it atich confused and | better look.” She then
generated a plan to look at other sections of #tge pncluding other modalities (e.g., images) to
resolve her understanding. It is relevant to nioé not all students carried out the plans toward
a successful understanding of the meaning. Botinkla (AA) and Leanne (AA) demonstrated
instances where they began fix-up strategies agwltioved on to new plans before resolving
their struggle with comprehension.

Tameca (AR) was the only student to resolve a eehgnsion problem by navigating to a
search engine and then engaging in a keyword se&iftér reading the rainforest introduction
page that discussed temperate rainforests on tn@fi®®Northwest,” Tameca (AR) asked herself
“‘mmm, Isn’t the Pacific a saltwater?” She theniated a plan to use a keyword search on
ask.com, searching for “is the Pacific ocean sdaéiwa While going to the site, she stated, “This
is the best website that | go to ask for informaticGhe generated her plan based on prior
knowledge and familiarization with the search eegand ultimately answered her initial
guestion.

Landscaping the screen.Tameca (AR) revealed plans to landscape the asksearch
engine background rather than using the templ&he articulated, “I'm sorry but | have to
change the background. | always do it cuz it's@e.¢ She generated her plan based upon her
prior knowledge and familiarization with the seasstgine. No student articulated their plans
for managing active windows although their actisnggested that they did in fact have plans.
These plans may have been subconscious routinskillsr that students simply did not
articulate.

Predicting
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Students engaged in predicting while generatingehding path and while determining
what information might be appropriate for the bnaghbased on topic, informational
requirements, or the audience for the brochurest,Rll students except for Tameca (AR)
verbally articulated predictions or inferences dlibe path of hyperlinks. They predicted the
usefulness or relevance of hyperlinks within thedieg path. For instance, Hannah (AA)

predicted that the National Geographitk should lead to content that was “school safe.

Students predicted the possible path a hyperlink leed to, the usefulness of information that
may be encountered, or the relevance of the infoom#hat may result.

Second, four students, all except for the atesiders Tameca (AR) and Levi (AR), also
predicted which information would be relevant foe torochure based on topic, informational
requirements, or the audience for the brochure.ekample, Allison (AR) predicted tourists
would want to know about deforestation. The predinst about relevant or irrelevant information
led students to either continue reading the texbtdirm their predictions, resulting in the
inclusion of the information in their notes, oralbbandon the current reading and link to a new
webpage or a different section of the webpage.

Monitoring

Monitoring was evident throughout students’ onlieading process. All students
verbally described monitoring while realizing arahstructing online texts to read and
identifying, evaluating and constructing meanindpay 2. They demonstrated monitoring of 1)
the reading path in relation to their goals andtwheaning had already been constructed, 2)
specific problems in the reading path, and 3) can@nsion problems. Although all students
demonstrated strategies at some level, the frequaamt sophistication of the monitoring

strategies varied across participants. Both valtiscussed in the following section.
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Monitoring the reading path in relation to goals ard previously constructed meaning.
Students monitored their reading path in relatmthe reading goals. Monitoring the reading
path required that students were also monitoriegileaning they were constructing while
reading online texts. While monitoring strategiese most clearly evident when students
articulated explanations for their online actioasgy(, “now | need to look for more animals”),
students’ online actions alone also provided ewdesf unarticulated monitoring strategies (e.g.,
a student persisting to search for specific golaited information through multiple hyperlinks
when the first link does not provide the informatsought).

During online reading and note taking, Hannah (&AjJl Adam (AA) frequently
demonstrated monitoring strategies related to thlains to gain meaning specifically related to
the informational requirements of the brochure. ekample was evident in Adam’s (AA) online
search with the goal of locating tourist attracsion

29:18 S: Let’s see if they have anything abouahithis website.

29:19 [S scrolls to the top of the rainforestgjag

29:23 S: people

29:24 [S clicks on the peopdmchor link which scrolls the page down to thedmsg

“people”]

29:26 S: cuz I'm looking about people

29:38 [S scrolls to the bottom of the page]

In Adam’s (AA) search, he continued on to anothiebsite recognizing that he needed to
locate additional information about the topic. dieckly skimmed and monitored the page with

his goal for locating information about touristsnmind. Both students that demonstrated
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monitoring strategies during online reading ancertaking frequently paired their monitoring
with evaluation, discussed in the following section

The four remaining students, Leanne (AA), Allig&R), Tameca (AR), and Levi (AR),
either monitored inefficiently or infrequently fogading goals aligned with the requirements of
the brochure. Leanne (AA) and Allison (AR) monédrtheir goal for locating information,
noting information they encountered that alignethweir goals and recording it in their notes.
However, their monitoring did not result in a redsand more effective plan for searching for
information. Levi (AR) monitored the reading gdailit only infrequently. He spent nearly the
first five minutes reading about tropical oceanfol®he monitored his meaning in relation to
the reading goal for the rubric and shifted to negébout the rainforest. Then once within a
topic-relevant websites, he never actively monddtes reading path again. Tameca (AR) was
an example of both infrequent and ineffective gdaidocating information. Approximately
eight minutes into her search for information aldwert topic the rainforest, Tameca (AR) clicked
on a link to tropical oceans. She never monitdredinitial goal of locating information about
the general topic of the rainforest and she nexdirected her search back to the rainforest for
the remainder of the day. Overall, Leanne (AA)js&in, (AR), Tameca (AR), and Levi (AR)
struggled to engage effective monitoring strategidsch in turn affected their ability to direct
or redirect their plans to effectively locate infation for the purposes of the research.

Monitoring specific problems in the reading path. During online reading and note
taking, Adam (AA) and Hannah (AA) monitored for ptems in the reading path related to 1)
broken links and 2) previously encountered infoiorat The verbalizations related to

monitoring for these types of problems were limjtedt the online actions revealed monitoring
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had occurred because students redirected theingepdth. An example of monitoring broken
links was demonstrated by Adam (AA).
34:46 [S clicks on the honmenu link and website is loading (spinning counibert
nothing happens]
35:09 R: What are you thinking?
35:11 S: Um, right now I'm just waiting for it toad.
35:18 [webpage is still loading]
35:35 [webpage opens that says “server error”]
35:40 [S clicks on the IE back arrow in the bremand returns to the Cool Planet
webpage]
35:45 [S hovers mouse over menu items]

35:48 [S clicks on the facts and figuraenu link and opens a new page]

Adam’s (AA) actions revealed that he was monitgtine broken reading path and
readjusting his plan for locating the informatioddam (AA) and Hannah (AA) only
encountered broken links when navigating to extdmis, and every time this occurred they
monitored their reading path and took actions tegetiate a navigational path to goal-relevant
information.

An example of monitoring for previously encountemeformation was evident in
Hannah'’s (AA) search.

37:42 [S clicks on rainforeskisik and opens page]

37:47 S: Ohhh. What the?

37:51 R: What are you thinking?
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37:51 S: I'm thinking that | just went back togiplace and now I'm confused so | am

going to click on Sarah’s.

37:59 [S clicks on Sardmk and opens page]

Hannah (AA) monitored her reading path, recogmzhrat she had previously visited the
site, and subsequently redirected her readinglpathicking on a new hyperlink. Both Hannah
(AA) and Adam (AA) were quick to notice unintentadmeturns to sites they had previously
visited and responded by redirecting their onlie&ding path by either clicking on a new
hyperlink within the page or using the back arromavigate to the previous webpage.

Monitoring comprehension problems.All students except for Levi (AR) monitored for
comprehension problems while engaging in onlindiregand note taking. For example, Allison
(AR) monitored her understanding of a passage atleskimmed, noting a struggle with
comprehension, and engaging a fix-up strategy.

48:08 [S scrolls down the page]

48:44 S: | got confused so | am kind of readiagiy cuz | read ahead, and now I'm
reading back to try to see what was going on.

49:00 [S scrolls back up the page to the begmoirthe paragraph]

49:40 [S scrolls back up to the beginning ofgketion]

Two students, Hannah (AA) and Adam (AA), monitospecific challenges with content
vocabulary. For example, Hannah (AA) monitoreddmnprehension while reading about
plants recognizing that she had encountered ammilidaword, epiphyte. She statedp-i-fe-
te. What the?” and then she explained, “Um, | amkimg that | don’t know what this plant is.

And | don’t know how to spell it and I'm confuseddl better look.”
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Despite monitoring and noting comprehension proilenot all students then engaged
effective plans to resolve their problem. Hann@h)( Tameca (AR), and Allison (AR) all
demonstrated at least one instance of not resothigig lack of understanding. For example,
Allison (AR) spent time examining a graph abouteffects of altitude on vegetation. After
nearly one minute on the same webpage examiningréph and reading the accompanying
text, the researcher prompted her to share whatvakehinking.

37:41 S: That I'm kind of confused about thisonbeecause it says stuff about snow and
mountains on it and it really doesn’t have anythtimgo with the rainforest. And sea
level. So I'm not sure how altitude really did lkawo do with the rainforest now.

37:58 [S clicks on the next arrow at the bottfithe page and opens “why are forest
people well-adapted to living in the tropical rairdst?”]

Rather than resolving her struggle to comprehbadytaph, she simply clicked on the next
arrow at the bottom of the page and advanced taeketopic, beginning a new section in her
notes related to people in the rainforest. Nonthefstudents that abandoned a plan to fix-up
comprehension ever resolve the comprehension latran their reading.

Evaluating

Evaluating strategies frequently followed monigystrategies as students sought to
evaluate the usefulness of an online source. Stsdwaluated their plans for realizing and
constructing potential texts and identify, evalngtiand constructing meaning. For all students,
the results of monitoring and then evaluating neggiaths and the constructed meaning led to
either reading the text for meaning, continuingpltan for locating information, or creating or

revising a new plan for locating information. St¢ats evaluated 1) the usefulness or relevance
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of information within a website and 2) the usefuimief a website based on its URL. Both will
be examined in the following section.

Evaluating the usefulness or relevance of informatin on a websiteEvaluation could
occur within seconds of clicking on hyperlink anémining the resulting page or after a longer
period of reading portions of the text on the wihsihe patterns in the use of evaluation
strategies mirror the patterns seen in the monigosirategies. That is, on Day 2, the same two
readers that monitored the most frequently (Har{d&) and Adam (AA)) also evaluated text
most frequently.

Hannah (AA) and Adam (AA) evaluated the usefulraass relevance of websites within
seconds of entering the new website. An exampteevalent in Hannah’s (AA) online reading.

35:49 [S clicks on Teachers: get a free raintdPesverPoint shovand opens a new page

that displays a PPT on the web]

35:54 R: Can you tell me what you are thinking?

35:55 S: I'm thinking that if the teacher hasRalPthen they should show me some notes

and good pictures on the rainforest, but apparerdty Well, teachers.

Hannah (AA) and Adam (AA) used this strategy nfosguently when hyperlinking to
external links. On the other hand, evaluatiorhefisefulness or relevance of the website could
also occur after students spent more significam on the site. Four students, Hannah (AA),
Adam (AA), Leanne (AA), and Allison (AR), evaluatdte usefulness or relevance of the
webpage after spending time skimming or reading@es of the text. This was evident in
Adam’s (AA) attempt to locate information about tigtiattractions.

29:18 S: Let’s see if they have anything abouahithis website.

29:19 [S scrolls to the top of the rainforestgjag
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29:23 S: people

29:24 [S clicks on the peopdmchor link which scrolls the page down to thedmsg

“people”]

29:26 S: cuz I'm looking about people

29:38 [S scrolls to the bottom of the page]

29:38 S: This is kind of talking about why peopéed rainforests though, not tourist

attractions.

After clicking on the peoplhyperlink, he monitored the reading path and tlagndly
evaluated the usefulness of the page in relatiprishiis reading goal. He recognized that while
the section was discussing people, it did not apigediscuss information pertinent tourist
attractions.

Evaluating the usefulness of a website based on WRL. Only one student, Hannah
(AA), evaluated the usefulness of a website baseth® URL. After monitoring a new website
in her reading path she stated, “I'm thinking thitund a good place for tourists if they visit the
rainforest, that they could use this website, tlaaks like a safe site, cuz it has net, dot met o
it, instead of dot com.” She evaluated the crditifof a site that had .net as better than .com
and therefore more appropriate for the audiendelofsts.

In conclusion, during online note taking and brarehconstruction, students used a variety
of self-regulatory strategies. If arranged on aticmum of self-regulatory strategy use while
online reading and note taking, Hannah (AA) andrAdAA) would be have demonstrated the
most frequent and effective strategies relatedaonmng, predicting, monitoring, and evaluating.
Leanne (AA) and Allison (AR) would be in the middiéthe continuum, demonstrating some

self-regulatory strategies with varying levels tieetiveness. Tameca (AR) and Levi (AR)
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would be on the lower end of the continuum havisgdithe fewest self-regulatory strategies
with limited effectiveness. When examining thea#grns in self-regulatory strategy use in
relationship to the note taking product student¢sid, Hannah (AA) and Adam (AA) had high
total composite note taking scores (15 and 16 ctsedy). Leanne had the highest total
composite score (17), but she was also the ontestithat continued to take extensive notes on
Day 3. Therefore, the high score is not a reduded-regulatory strategy use, but rather a result
of spending an extra twenty minutes more on ndtas any of her peers. Allison had a total
composite note taking score (13) near the groumméa2.3. Tameca (AR) and Levi (AR)
received the lowest composite note taking scores (67 respectively). Therefore, students with
more frequent and effective strategy use receivglielh scores on the note taking artifact than
students that used fewer strategies and did steotefely. Ultimately, the students’ abilities to
engage in effective self-regulatory cycles alsgpsuied the meta-level plan for the brochure, as
revealed in the next section examining self-reguiastrategies during brochure construction.
Self-Regulatory Strategies During Brochure CreationDay 3)

Self-regulatory strategies related to brochuratove influenced students’ strategies for
realizing and constructing potential texts to raad identifying, evaluating, and constructing
meaning from text, and landscaping on Day 3. THeviang section will examine students’ self-
regulatory strategies evident during brochure gactbn and examine how those strategies
influenced all other strategies for locating anthiogg meaning from text.

Planning

Students’ plans for the brochure affected theatsgies for realizing and constructing

potential text to read, identifying, evaluatingdasonstructing meaning from online text, and

landscaping on Day 3. The following section wkbhenine students’ plans and their impact on
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resulting strategies. The section will revealibgults about students’ plans to 1) construct
topic-relevant content in the brochure, 2) condtautlience-relevant content in the brochure,
and 3) organize the brochure.

Constructing topic-relevant content in the brochue. All students engaged in planning
to accumulate information related to the contequir@ments of the brochure. The general topic
(rainforest) and the specific informational reqments (e.g., plants, animals, a map, etc.) were
drawn specifically from the students’ brochure rabPrior to discussing the planning strategies
noted on Day 3 during brochure construction, reisvant to point out that variations in strategy
use on Day 3 were influenced by whether or notesttglhad a meta-level awareness and plan
for the research project that supported colledinpge-relevant information on Day 2. Four
students, Hannah (AA), Adam (AA), Leanne (AA), atison (AR), revealed evidence of
planning for the more specific informational reguirents necessary for the brochure on Day 2
while engaging in online reading and note takitigappears that they had a meta-level goal
during the entire research project; therefore, tead the brochure rubric to guide their online
reading and note taking beginning on Day 2. Ther®maining at-risk readers, Tameca (AR)
and Levi (AR), did not plan for the specific infoational requirements until Day 3 when
actually constructing the brochure. As a resh#,ttiming affected the way students generated
plans to incorporate content requirements intdotloehure using 1) the notes, 2) the Internet,
and 3) inferences generated from prior knowledgemaviously constructed meaning.

Using notes. When students began constructing their brochamd3ay 3, Hannah (AA),
Leanne (AA), and Adam'’s (AA) high content-alignmefthe notes with the requirements for
the brochure led to the use of a large portiorheirtnotes from the previous day. Hannah (AA)

used 45.00% of the idea units from her originaespAdam (AA) used 60.50%, and Leanne
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(AA) used 61.38%. Their attention to the plannioigthe topic and audience requirements
while online reading and note taking the previoag supported their plan for the construction of
the brochure. An example of Adam’s (AA) notes alamimals and his resulting brochure
section on animals are displayed in Figure 19.

Figure 19. A Sample of Adam’s (AA) “Animal” Categoin the Notes and Brochure
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The Rainfores biome is home to over
half of the plant and animal species.

animals are specifically adapted to thig
environmnet. There are mammals, birdls,
reptiles, amphibians, and insects that

live in this ecosystem. Most of them livie

in the canopy region. They all have their
own special adaption to survive and

reproduce.
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Adam (AA) used over 80C% of the ideas from his notes in his brochure lieranima
category. As the averagehieving reade planned to use their note to construct informaiio
their brochure, thegrimarily transferred information directly from ih@otes to the brochu
with limited transformatiomf the informatiol.

The at-risk readehllison (AR), who had also articulated a plan to collect infation on
Day 2 related to the informationrequirements on the brochure actually used on.00% of
her notes in the brochuom Day 3. WhileAllison (AR) had accumulated informon in her
notes thasupported the content required for the brochurephatern of use variefrom the
average-achieving readdrecause she spent significant amounts of timefoamsig her
original notedor the purpose and audience of the brocl An example oAllison’s (AR) notes
and then resulting brochuredion are provided in Figure, followed by a secon of transcript
revealing her process for transforming the origmates

Figure 20. A Sample of Allisds (AR) “Animals” Category in the Notes and Broch
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14:44S types]: Animal
14:46 [S deletes “Animal”]
14:47[S types]: Fun loveing animals [autocor@@nges loveing to “loving”]
14:54[S places mouse in front of plants and typesgtty
15:07[S clicks on the bullet icon at the top o Htreen]
15:30(S looks at notes]
15:34[S types]:
*Howlin’ Monkeys
*Perty Birds
16:26 [S types]:
*Fierce Bob Cats
*Scaley
17:13[S deletes “ey” and types]: ie
17:14[S deletes “ie” and types]: ey
17:15[S types]: Repstiles
17:23[S deletes “s” in middle of Repstiles]
17:26 S: I'm trying to put adjectives in there stboks more interesting.
17:28 R: OK
In this example, while Allison (AR) unfortunatéigiled to attend to the distinction
between tropical and temperate animals, she ndesthspent time considering the audience and
transforming the information for the audience. i#dh (AR) spent more time transforming the
notes than her peers; as a result she recorded i@geas from her notes into her brochure than

the three-average achieving readers that also draemt-relevant notes from the previous day.
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When brochure construction began for Levi (ARJ dameca (AR), they had limited
information in their notes from the previous dagtttvould contribute to their brochure. Again,
this was due to the fact that they did not engagdanning strategies or engaged in inefficient
planning strategies related to the informationgLreements until brochure construction on Day
3. At the beginning of brochure construction bdtidents asked questions like, “What kind of
stuff do I put in the brochure?” As a result ofrpieng only during brochure construction,
Tameca (AR) used 0.00% of the ideas from her natbsr actual brochure and Levi (AR) used
only 18.00%. Levi (AR), who had some informatioris notes, frequently transferred notes
into sections of text he was constructing wordvword. Both students then had to spend
significant time revisiting the web to locate infaation and gain meaning from online websites
while constructing the brochure, discussed in & Bection.

Using the Internet. All students initiated plans to return to theeimet for two primary
purposes while constructing the brochure: 1) to gadre information about a topic, and 2) to
locate images for their brochure. Both will be disged in this section. Figure 21 provides
information about the total percentage of time shig spent on the Internet, time they spent

searching for information about a topic, and tilmeytspent searching for images on Day 3.

162



Figure 21. Students’ Use of the Internet as adteage of Total Time on Day 3

Total Percentage of Time On the Internet, Searching for
Information, and Searching for Images on Day 3

45%
40%
o~ 35%
3
i 30%
E 2500 m Total % of
= time on
= 20% - Internet
2 7
% 15% é % of time
° é ' » searching for
= 10% Z Z z z % information
5% Z é Z é é 7 % of time
Hannah Leanne Adam Tameca Levi Allison
Students

First, students used the Internet to gain mom@métion. All students except for Adam
(AA) returned to the Internet to locate and gairameg from online texts, although each
student’s plans varied. Leanne (AA) initiated arpto return to the Internet at the beginning of
Day 3 to continue to gain specific information abthe topics she had not covered in her notes
the previous day. Unlike all other students hanphvolved recording the information in her
notes before beginning brochure construction. spleat nearly 20 minutes (38.36% of her total
time) on Day 3 simply constructing her notes. Efi@are, she continued using similar strategies
for locating and generating meaning as the preuvilays After the completion of her notes, she

then used the notes as the primary source forrthehbre.
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Two students, Hannah (AA) and Allison (AR) genedaa plan to return to the Internet for
content only when they first exhausted their notdsogether, Hannah (AA) spent only five
minutes revisiting the Internet for information,.76% of her total time on Day 3. Allison (AR)
spent approximately three minutes revisiting thterimet, 6.03% of her total time on Day 3. In
each case of returning to the Internet, they retito TR websites engaging multiple strategies
for realizing and constructing potential textsead and identifying, evaluating, and constructing
meaning from the text related to specific inforraaél requirements. Both students skimmed
and searched for keywords, synthesized informataross websites, generated inferences,
summarized information, and asked questions. Whédlexible use of multiple strategies to
locate specific information during brochure constian was similar to Hannah'’s (AA) previous
strategies on Day 2, for Allison (AR), they demoatdd a shift in strategies. Both students also
engaged in more frequent landscaping strategiele whvigating back and forth between open
windows. They appeared to jump back and forth betwopen windows as they memorized
small units of information, transferred them to brechure, and then returned to the Internet for
more.

Two students, Tameca (AR) and Levi (AR), predomilyagenerated plans to search for
entirely new information on the Internet. While\LéAR) did sometimes incorporate his notes
into a category on the brochure, both studentsted new categories within the brochure by
starting with a plan to locate online informatiardagain meaning from that online source. As a
result, these two students, aside from Leanne (A9 continued note taking in Day 3, spent
the greatest percentage of time on the Internengtine day of brochure construction. Tameca
(AR) spent 29.12% of her total time and Levi (ARgst 20.52% of his total time during

brochure construction to locate and gain meanio fgoal-relevant websites. As Tameca (AR)
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and Levi’'s (AR) plans were now directly correlateith the informational requirements on the
rubric, their strategies for locating and gainingaming from text altered. Their search became
goal-directed and then started locating webpagesaare specifically relevant to informational
requirements on the brochure. They still engagealinear progression through sections and
pages of the websites, but they monitored and ateditheir reading path more frequently and
initiated more strategies for redirecting theirdieg path if the information was not useful or
relevant. They also revealed far more strategiesdvigating between active windows, shifting
from the Internet to their brochure. Thereforgjitmew plans to use the Internet to locate goal-
relevant information also altered all their othigategies for realizing and constructing potential
texts to read, identifying, evaluating, and conging meaning, and landscaping.

Second, students returned to the Internet noaito yeaning, but instead to locate images.
All students engaged in a new strategy of locaitimages specifically for the purpose of adding
them to the brochure. It is important to note statlents never articulated or engaged in actions
that gave any indication that they were gainingmmgafrom the image. They simply planned
to get a specific image and then carried out tha.p/An example of the strategy was evident in
Hannah’s (AA) return to the Internet for a coveg@amage while constructing the brochure.

2:25 S:0K

2:28 S: Alright, I will think of monkeys

2:28 [S selects “snake” in search bar and typesitkeys”]

2:31 [S hits enter and opens search results| page

2:35 [S places cursor after “monkeys” and addgHe rainforest”]

2:40 [S hits enter to open the search resulig]pa

2:45 S: Aww. Look at you.
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2:52  S: 1 like that

2:52 [S clicks on 4th image result and opens ragniage]

2:59 [Sright clicks on image and clicks copy]

3:00 [S clicks on the Word icon and opens broehur

3:08 [Sright clicks and pastes image into breehu

3:09 [Sresizes and adjusts image location bgging corners and edges]

Hannah (AA) examined the initial results page frononkeys” for only four seconds
before revising her search term. Once the regultsionkeys in the rainforest appeared, she
scanned the images and identified a specific imatien seven seconds. She then incorporated
the image into her brochure. Students typicallyiedrout their plans, monitored, and evaluated
the images for their usefulness within less thas&fbnds. The only search engine students
used to locate images was Google images.

Again, students’ initiation of plans to locate again meaning from content-relevant
websites impacted their search for images duringhare construction. Adam (AA), Hannah
(AA), and Allison (AR), who already had goal-relewanformation in their notes, spent a greater
percentage of their time online locating images tlogating additional information online
(100.00%, 66.24%, and 59.93% respectively). Ih, #&ddam (AA) never planned to return to the
Internet for anything besides images. Leanne (A&jneca (AR), and Levi (AR) spent less
time locating images than information (5.03%, 2%7&nd 33.04% respectively). Leanne (AA)
was engaged in completing her notes, while Tam&Bg and Levi (AR) had to reconstruct
almost entirely new online searches for informatieaving limited time for locating images.

Using inferential reasoning based on prior knowledge and text. While constructing the

brochure, two students, Hannah (AA) and Allison jAfttiated plans to construct content-
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relevant information in the brochure primarily thgh inferences about the topic. They either
generated inferences about a topic by examiningsenton of a webpage (e.g., an image of a
waterfall) or without returning to any source ofarmation at all. However, it is likely they
were drawing upon the knowledge gained the previlaysand their prior knowledge to
construct meaning.

Plans to generate inferences for the primary safenformation did not always result in
accurate or cohesive sections in the brochure.ekample, Allison’s (AR) resulting category
for what tourists should pack revealed both aceuaad inaccurate information (see Figure 22).
Allison (AR) started the paragraph with “Make syoel wear leathers. You wouldn’'t want to
get cold or too warm.” The inference about what&ar based on her knowledge about the
rainforest, gained either from reading or prior Wexige, was inaccurate. Yet, her inclusion of
items like an umbrella revealed that at times anghragraph her inferences were accurate.

These errors in construction will be examined inmendetail in the monitoring section.
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Figure 22. A Screenshot of Allison’s (AR) Brochure

Be Careful and Wear the Right Stuff

Make sure you wear leathers. You wouldn’t want to get
too cold or too warm. Wear something like shorts or
capris. And maybe a tank top with a comfy hoodie.
Also, don’t forget an umbrella. It doesn’t rain all the
time, but there can be surprises. Don’t forget to bring a

back pack that has many supplies that you would need.

Examples for your bag would be:
¢ Umbrella

First Aid Kit

<

<

Pocket Knife (Please Be Careful)

¢ Camera

Constructing audience-relevant content in the broleure. Hannah (AA), Adam (AA),
Leanne (AA), and Allison (AR) revealed a strate@yplanning for the audience of the brochure
beginning when they read and took notes prior tehwure construction. The plans carried
through to Day 3. The at-risk readers Tameca (@R) Levi (AR) never verbally indicated they
were aware of the audience tourists. The studbatglanned for the audience beginning with
the online reading and note taking the previousdiay upon that information while
constructing the brochure. For example, AllisoRRjAad previously noted that tourist “can
plant tree seeds” to counteract deforestation. tlidw incorporated that into the brochure as an

activity for tourists.
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When these four students had to revisit the letiefior additional information during
brochure construction they continued to plan forigis. For example, Allison (AR) verbally
explained why she chose a simple version of asedst map to incorporate into her brochure.
She stated, “Um, cuz like it basic for people when& very good with maps.” She inferred that
tourists did not need a technically detailed mayp,ifistead would benefit from a simple map
that a general audience could interpret. Theretbeeplan to construct the brochure for an
audience of tourists continued to influence stuslguiins for locating information on Day 3.

One student, Adam (AA), recognized that touristsenan artificially constructed audience
and the actual audience was the teacher. He alsrated plans based on the teacher as the
audience. This was evident when during constradi® commented, “I just looked at the
information from my notes, like, information thabked most like important and what looks
good to the teacher.” As he only verbally commédmte the teacher as audience one time during
the construction of the brochure, it is uncertainvhat extent his plans for locating and
gathering information were influenced by the reatitat the teacher was the audience.

Organizing brochure construction. All three average-achieving readers revealed plans
on to organize their brochure in order of the infational guidelines of the rubric. These
students articulated their plans for organizatippants throughout the construction. Leanne
(AA) explained part of her organization plan astbsearcher questioned her about the plan for
organizing the brochure near the end of the clags¢on Day 3.

53:44 S: I'm ending with the whole tourist thingwas just going to give everything up

front that's going to be there so it is going tolike no surprises and then, um, kind of sort

of how this order is going [holding rubric] | kiraf want to put it in.

53:58 R: OK, so you kind of wanted to use theeofdom the direction sheet?
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54:00 S: Yeah. So this will probably be on th&de and stuff, saying what it is, what'’s

going to be there, the animals, the plants thegd, and what's going on in the rainforest

All three students followed their articulated angaational plan. As they did so, they all
referred initially to their notes to construct theormation. Although they did not verbally
explain it, all three students’ actions suggeshey returned to the website to initiate an online
search for additional information only after thegdhexhausted their notes or after monitoring the
need for a different type of information, discusfadher in the monitoring section.

Allison’s (AR) actions constructing the brochureygested she was following the
informational requirements list on the rubric, aliigh when the research assistant asked her for
specific details about her plan, she struggledtiowdate it. An example is evident in the
following transcript.

10:18R: Is there a specific reason why you chdeetp and animals.

10:20 S: Cuz it is on my brochure thing [pointiriguric].

10:24 R: But for that side | mean [pointing to twver of the brochure]?

10:25S: Yeah, cuz I'm kind of, | don’t know.

Allison (AR), like the three-average achievingdess, would initiate the brochure
construction from her notes and then either l)itiate a search for information online or 2)
generate categories from prior knowledge. Howestee,appeared less certain about her overall
plan when asked to articulate it.

Levi (AR) and Tameca (AR) did not have an effecilan for the organization and
construction of the brochure. Levi (AR) providedramatic example of how the lack of an
effective plan affected his strategies for locaimigrmation online and constructing meaning

from the information. He spent nearly 15 minutgeg to construct a plan for how to organize
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the brochure, including what contents to includéhmbrochure. However, even once Levi (AR)
started constructing the brochure, he could natwdate his plan and regenerated a new plan
midway through the construction of the brochurée Tesult was an entirely new and
unnecessary online search for information and acw@wstruction of meaning, as revealed in the
following example.

Levi (AR) spent approximately 19 minutes consingthe following sentence in his
brochure: “There are a lot of different animalsdl atants like Frogs, Snakes, Birds, Monkeys,
etc. And the plants there are Bromeliads, Buttets,oLianas, etc.” While not rich and detailed
content, it did reflect content required for theddture as outlined in the rubric. After the
construction of the sentence the research asstampted Levi (AR) with a question about
how he was organizing his brochure.

39:38 S: Mmm, like a section could talk aboutteane? (pointing to rubric)

39:46 S: Like this could talk about the forest &me animals, and then plants here...

(pointing to two different columns)

39: 53 R: Ok then, so you are thinking each paiilékind of approach one different part.

39:57 S: Mmhm, cuz | am going to fix this right @efhovering mouse over paragraph 1 in

brochure].

39:59 R: OK.

40:12 [S highlight and deletes “There are a fatifferent animals and plants like Frogs,

Snakes, Birds, Monkeys, etc. And the plants thezeBaomeliads, Butter roots, Lianas,

etc.”]

Levi (AR) began to articulate a plan and then dedito edit the work he had already

completed to align with his organizational planowéver, rather than pasting the sentences into
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a new column in the brochure or using a strategat@ the information for later, Levi (AR)
simply deleted them all together. He then begaerdimely new search for plants and animals
and spent the remainder of the period recreatifggrmation that had already established in the
brochure before it was deleted. Levi's (AR) ladkacohesive plan and inability to carry the
plan out, combined with the lack of a strategyrisgerving previously typed information (e.g.
copy and paste), led Levi (AR) to engage in arrelytnew online search locating information
and reconstructing almost entirely new informaiiato the categories of plants and animals.
Tameca (AR) also revealed a similar deletion abiimfation as she reconstructed her
organizational plan for the brochure. In both saBameca (AR) and Levi (AR) had to reinitiate
strategies to locate and generate meaning fromeigixt about categories that they had already
completed. Atthe end of Day 3, it is no surptlsst Tameca (AR) and Levi (AR) had the least
information in their brochures.
Monitoring and Evaluating

Due to the limited verbalizations on Day 3 with these verbal protocol monitoring
strategies were only evident because they werewielll by students’ articulated evaluations.
Unlike the previous day, it was nearly impossilolelémonstrate monitoring without evaluation.
Therefore, the two strategies were combined far $bction. Several monitoring and evaluation
strategies were evident during brochure constraocudents devoted significant time to
monitoring and evaluating plans about the 1) corsitvn of topic-relevant content in the
brochure, 2) construction of audience-relevanteaiin the brochure, and 3) organization of the
brochure. All will be examined in the followingct®sn.

Construction of topic-relevant content in the brochure. All students monitored and

evaluated the construction of information that welevant to the topic and informational
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requirements of the brochure during Day 3. This wa&hift from the previous day when not all
students were planning or monitoring for the conteatessary within the brochure. Even
Tameca (AR) and Levi (AR), the students that derratesd the most limited monitoring and
evaluation strategies on the previous day increts®dstrategies during brochure construction.
For example, while beginning brochure constructlagyi (AR) examined his notes and crossed
lines through the first three facts. He monitoaed evaluated the meaning he constructed from
the previous day as he considered to topic-relevdmtmation that was required for the
brochure. Levi’'s (AR) explanation of his actiomuanstrated his strategy use.

12:09 R: Can you tell me, like you made little nsatkere, why you made those marks?

(referring to the lines crossing off the first werid the first three notes he took yesterday)

12:16 S: Cuz um, | mighta went on the wrong thind & doesn’t go with the rainforest. |

think | went on freshwater.

All students except for Levi (AR) and Leanne (Aa#30 monitored and evaluated their
reading paths in relation to the goal when theyrretd online for information. This was mainly
evident in their online actions. For example, din (AR) visited the MBG website to find
climate noting, “I don’'t know where like the clingatvould be.” She then clicked through six
different webpages, spending less than fifteenrsg&son each, and finally located the UCSB
website where she located the heading weather.c@ttemued to monitor and evaluate each site
until she reached a website she believed was tefgeant.

Interestingly, only Tameca (AR) verbally reportadnitoring her comprehension while
returning to the Internet to construct meaningr é&@ample, she stopped to monitor a decoding

struggle when encountering the “common tree shrelaimeca (AR) stated, “What is that? Oh,
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a shrew? | thought it said shoe.” Compared tqotie day, far fewer students verbally reported
monitoring comprehension about information gainmedfthe online science websites.

Even though students engaged several monitoridgaaluating strategies that resulted in
their use of or location of topic-relevant informaat for the brochure, all students except for
Allison (AR) unfortunately failed to effectively nmitor and evaluate their construction of
meaning when they synthesized sources from thenkeit@and their notes. This was evident in
Hannah'’s (AA) climatic weather category.

Climatic weather

R/
°

Temperate Rain forest have short drier summertobgtwet winters

R/
°

Temperatures at 70-80 degrees (Temperatures daarige at night)

% Rainfall 80-400 cm

% High humidity 77% to 88%

% Tropical Rainforest have lush warm weather all yeand

In the climatic weather category, Hannah (AA) dat clearly distinguish the information

related to the temperate and tropical rainforeshd@tiough she had done so in her notes. The
facts showed no evidence of cohesive grouping withe category. She transferred facts into
the brochure, but did not monitor or evaluate thiegory as a whole. When comparing the final
brochure to notes, some students’ notes reflecta@ ooherence, depth, and clarity than the
categories in her final brochure. Therefore, titertextual process of constructing meaning in
the brochure by drawing upon multiple sources ditisupport the creation of content in the
brochure that would be considengabficientbecause they failed to monitor and evaluate the
content they incorporated. This must be examinigd @onsideration that this was only the first

day of brochure construction, monitoring and eviahgamay have occurred on subsequent days
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if they edited their brochure, however that workswaexamined in this study for reasons
discussed in the limitations section.

Construction of audience-relevant content in the bochure. Four students, Hannah
(AA), Adam (AA), Leanne (AA), and Allison (AR), maored and evaluated their construction
of content while considering the audience of tdarisThese strategies for monitoring and
evaluation were evident when they were typing et even more frequently when they were
locating and incorporating images for the brochurae frequency with which they monitored
and evaluated the content in relation to the awdiefried.

Hannah (AA), Adam (AA), and Leanne (AA) revealédhtegies for monitoring and
evaluating as they typed information into categoriEor example, after describing the location
of the rainforest, Hannah (AA) added an additigeadtence: “Exploring them can be very fun
and | hope to make this an exciting trip for yolthough she did not verbally describe the
reason for adding the sentence, the fact thatdthedait after constructing the rest of the
category revealed her consideration of the touri$tgese three students appeared to transfer
information from their notes or online and then mmmand evaluate the text to make the
adjustments after the fact. However, it is impatrta recall that these students were also
locating information on the prior day with attemtito the audience.

Allison demonstrated the most frequent monitoang evaluation strategies related to the
audience. Allison’s (AR) approach to the brochwes to monitor and evaluate the information
gathered through her notes and additional onliaecbes and construct audience-relevant
information by transforming the information as $ja@ed information into the brochure. This
was evident in the example of Allison’s (AR) tramshation of text using adjectives.

14:44S types]: Animal
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14:46 [S deletes “Animal”]

14:47[S types]: Fun loveing animals [autocor@@nges loveing to “loving”]

Cont.

17:26 S: I'm trying to put adjectives in thereislmoks more interesting.

She was monitoring and evaluating the text axehstructed the brochure to make sure
that the content appealed to tourists. Allison YA&ealed monitoring and evaluating strategies
in consideration of the audience during the comsiva of all but one category, the most
frequent monitoring of any student.

One student, Adam, revealed he was monitoringeaatuiating the text for the actual
audience of the teacher. After typing informatioto his brochure, the researcher asked how he
decided what to incorporate since he had not iraratpd all the facts. Adam (AA) replied,
“Um, | just looked at the information from my notéike, information that looked most like
important and what looks good to the teacher.” rAdAA) selected audience-relevant
information by monitoring and evaluating whethezythvould be appropriate for the teacher.

All students demonstrated strategies of monitoand evaluating images with tourists in
mind. For example, after selecting a parrot ferimage, Levi (AR) says, “I chose this one cuz
it’s, it just shows the bird it is colorful. Andaan tell the people what it looks like.” All sterts
search for images appeared to be regulated by ehtth image appealed to tourists. They
frequently used phrases like Levi’'s (AR) includifig stands out,” “tourists will like it,” “it will
show them (tourists) what it is like.” So whileethinitiated a search for images based on the
topic or category, they then monitored and evatliateages in consideration of the audience.

Organization of the brochure.All students except for Levi (AR) monitored and

evaluated the organization of the brochure. Ak fieaders monitored and evaluated their
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organizational plan and continued to organize atingrto their original plans. For example, as
Tameca (AR) was returning to the Internet to addensource to the current category she was
working on, she stated, “Oh, | should’ve lookedfaipplants first cuz that is what | have on here
[appears to be looking at her paragraph typederbtbchure].” She was monitoring her original
plan to start with plants and evaluating the faat the information she was seeking was not
relevant to the category plants. She then retutméloe Internet to find information about plants
to add to the current category. Each student artigulated evaluation of the brochure
organization from one to three times over the a®ofghe entire day of brochure construction.
It is likely that they may have been monitoring @wvaluating their plans for organization of the
brochure more frequently, but that was not eviaattiout frequent verbalizations.

In conclusion, students engaged in multiple seffutatory strategies. Once again, the
strategy use was varied among individuals. Mosdblg, as students engaged in planning,
monitoring, and evaluating on Day 3, their plarffuenced how they located and gained
meaning from online texts. Therefore patternsrofiles of strategy use on Day 3 were different
that profiles of strategy use on Day 2, discuseadare detail in the next chapter. Furthermore,
the at-risk students that used the fewest selflaggry strategies on Day 2 began to demonstrate
more self-regulatory strategies on Day 3, and tbezeheir strategies for locating and gaining

meaning from text became relatively more effectiveomparison to the previous day.
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CHAPTER 5
RESULTS: QUESTION 2
Average-Achieving and At-Risk ReadersNavigational Profiles

This chapter answers the original question: Whatgational profiles emerge as students
with and without learning disabilities construawersals (unique online paths of information)
while they locate, evaluate, and synthesize infdionaon science websites? As with the first
research question, the influence of the emergafihgaand themes revealed a necessity for
reframing the constructs “locate, evaluate, andi®gize.” These terms were too narrow and a
broader examination of the literature and the apgirocess led to a broader question that is
related but more appropriate. Therefore the qolessi rephrased asVhat navigational profiles
emerge as at-risk and average-achieving readerstcoct traversals (unique online paths of
information) they locate information and generateaming from science websites?

Navigational Profiles

The following section will examine the studentsvigational profiles as they constructed
traversals, or unique online reading paths. Thegagéional profiles reveal the common themes
evident in students’ online actions while locatargl gaining meaning from text while engaging
in online reading and note taking during the vegratocol and after the verbal protocol (Day
2), and during brochure construction (Day 3). 8higrofiles are overviews of student strategy
use. Reporting simply the frequency or type dtsigy for each student would not provide a
cohesive picture of students’ navigational proféssa whole. Therefore, multiple data collected
from the verbal protocols and screen captures a@samined to construct a comprehensive
profile. This data included: 1) number of webmagsited, 2) time per webpage, 3) primary

source for collection information (TR websites, atlvebsites), 4) number of different strategies
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used in each strategy group (RC, IECM), 5) soptasibn of strategy use (RC, IECM), 6)
whether or not the search was directed toward atgaawould support the brochure (self-
regulatory strategies), 7) the modalities for cangtng meaning, and 8) sequential vs. non-
sequential patterns in searching. Upon examiregrends in the collected data, four
navigational profiles emerged. Three profiles ooediwhile students sought to gain meaning
from the online science websites and these inclutlefliexible knowledge-seekers, 2) sequential
knowledge-seekers, and 3) inefficient knowledgeksee The fourth, image-seekers, was
revealed as students sought to locate imagesabgam meaning from them. Within each
category, the knowledge- or image- seeker weredidmguished by a) their goal orientation
(goal-directed, partially goal-directed, or not gdmected), b) the primary source they used to
gain information (TR websites, websites from seamine results), and c) the primary
modalities they gained meaning from. Table 12 pntivide an overview of navigational

profiles, whether their navigation was goal-diréctine primary modality students used to
construct meaning (e.g., image, typed text, cham, the primary source students used to
construct (e.g., TR websites, Search engine). talble is organized by profiles revealed while
students engaged in online reading and note takingg the verbal protocol, online reading and
note taking after the verbal protocol, and brocramestruction. The individual students are
grouped by average-achieving and at-risk readene table will be followed by a narrative

description of the categories and the results.
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Table 12. Students’ Navigational Profiles, Modaktand Sources for Constructing Meaning by StualeT ask.

Day 2: During the Verbal Protocol

Goal Primary Sources to Primary Modalities to
Orientation ) Navigational Profile Construct Meaning Construct Meaning
Average Achieving
Hannah Goal-directed Flexible Knowledge-seeker TR sites typed text, images
. . . t d text, hs,
Leanne Goal-directed Sequential Knowledge-seeker TR sites ype tg)t()lefrap >
Adam Goal-directed Flexible Knowledge-seeker TR sites typed text, images
At-Risk
Not - 1) TR sites
T Ineff tK I -seek typed text
ameca Goal-directed nefficient Knowledge-seeker 2) Search Engine yped tex
. Partially - .
Levi Goal-directed Inefficient Knowledge-seeker TR sites typed text
Allison Goal-directed Sequential Knowledge-seeker TR sites typed text, images
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Table 12 (cont'd)

Day 2: After the Verbal Protocol

Goal Primary Sources to Primary Source to
Orientation ) Navigational Profile Construct Meaning Construct Meaning
Average Achieving
Hannah Goal-directed Flexible Knowledge-seeker Search Engine typed text
Leanne Goal-directed n/a n/a n/a
t d text, vid
Adam Goal-directed Flexible Knowledge-seeker TR sites ypea text, viaeos,
graphs, maps
At-Risk
Tameca Not Inefficient Knowledge-seeker TR sites typed text
Goal-directed 8 P
. Partially
O Goal-directed e L L
Allison Goal-directed Sequential Knowledge-seeker TR sites typed text
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Table 12 (cont'd)

Day 3: Brochure Creation

Primary Modalities to
Construct Meaning

Goal Primary Sources to
Orientation Navigational Profile Construct Meaning

Average Achieving

. 1-Flexible Knowledge-seeker 1- TR sites 1-typed text

Hannah Goal-directed . .
2-Image-seeker 2-Search Engine 2-image

Leanne Goal-directed 1-Sequential Knowledge-seeker 1-TR S|tes. e
2-Image-seeker 2-Search Engine

Adam Goal-directed Image-seeker Search Engine images

At-Risk

Tameca Goal-directed 1-Sequential Knowledge-seeker 1-TR 5|tes. 1-typed text
2-Image-seeker 2-Search Engine 2-image

Levi Goal-directed 1-Sequential Knowledge-seeker 1 - Search Englne 1-typed text
2-Image-seeker 2-Search Engine 2-image

Allison Goal-directed 1-Flexible Knowledge-seeker 1- TR sites 1-typed text

2-Image-seeker
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Flexible Knowledge-Seekers

Flexible knowledge-seekers were those that flexilalyigated the webpages and websites
effectively using a variety of strategies whilelraag and constructing potential texts to read
[RC] and identifying, evaluating, and constructmganing [IECM]. They demonstrated self-
regulatory strategies that directed and redirettiecdsearch toward goal-relevant information
[PLAN, PRED, MON, EVAL]. They located informatidollowing goal-related conceptual
ideas rather than the linear structure of web$R€. For example, while seeking information
about rainforest plants, they would visit multiplebpages and websites until they located the
relevant information. As a result they typicaligited the greatest number of websites [RC].
They generated inferences about what hyperlinkddvead them to goal-relevant information
[RC] and what information on a webpage would beartgmt to attend to or dismiss [IECM].
When a page appeared to lack information relateédastudents’ goals, they quickly moved on
to the next webpage [RC].

While online reading and note taking during thebaéprotocol (Day 2:VP), the average-
achieving readers Hannah (AA) and Adam (AA) weexifhle knowledge-seekers using multiple
strategies effectively. They constructed meanmgarily from typed text and images. After
their verbal protocol ended (Day 2: No VP), theptoaued to demonstrate the same navigational
profile. However, Adam’s (AA) source for construct meaning shifted. He began constructing
meaning from a wider variety of modalities incluglityped texts, videos, graphs, and maps. On
the other hand, Hannah (AA) completely shiftedghenary source for constructing meaning.
She left the TR websites altogether and initiateddsearch using sources identified through a
Google keyword search. When students began catisgithe brochure (Day 3), the average-

achieving reader Hannah (AA) and the at-risk re@dieson (AR) revealed flexible knowledge-
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seeker profiles, using primarily text as the mdgidbr constructing meaning and referring to the
TR sites as their primary source for constructirgamng.
Sequential Knowledge-Seekers

Sequential knowledge-seekers were students thatld@ webpage and once on that
webpage proceeded in a linear fashion from topottoln or left to right through entire sections
of the webpage [RC]. They visited the fewer totabsites than flexible-knowledge-seekers
[RC]. They typically spent the most time on webgggeading or skimming significant portions
of the webpage [RC]. They predominantly navigdigdocating the “next” webpage within the
websites (e.g., internal navigation buttons, menalf)ough occasionally they used menus to
skip to new sections of a website [RC]. They stilintained a reading goal, but they passively
encountered goal-related information as they reakionmed through entire webpages or
sections of webpages rather than actively seekiogtidirectly [[IECM]. They still constructed
meaning by generating inferences between the tekpaor knowledge [IECM]. They
demonstrated self-regulatory strategy use, butftegsiently than the flexible knowledge-
seekers [PLAN, PRED, MON, EVAL].

While online reading and note taking during thebaéprotocol (Day 2:VP), the average-
achieving reader Leanne (AA) and the at-risk readieson (AR) were sequential knowledge-
seekers. They both used the TR websites as theiagy source for constructing meaning.
Leanne (AA) constructed meaning using typed teytphs, and charts while Allison (AR) used
typed text and images. After their verbal protcaatied (Day 2: No VP), Allison (AR)
maintained the same profile of a sequential knogdeseeker. Leanne (AA) did not have time
remaining to engage in online reading after thédakprotocol. As students engaged in brochure

construction (Day 3), Leanne (AA) remained a setjaEknowledge-seeker. This is
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unsurprising as she continued with online readimd)r@ote taking for nearly an additional 20
minutes before moving on to brochure constructionaddition, Tameca (AR) and Levi (AR)
also revealed profiles of sequential knowledge-sexkAll three students predominantly
constructed meaning from the TR websites usindyibed text. While Leanne (AA) and
Tameca (AR) continued to use the TR websites asghenary sources for information, Levi
(AR) used the websites located through the Gocggech engine as his primary source.
Inefficient Knowledge-Seekers

Inefficient knowledge-seekers were students thatafestrated limited, non-existent, or
non-relevant self-regulatory strategies to locatnine sources of information and to gain
meaning from those sources [PLAN, PRED, MON, EVAIThey demonstrated the fewest and
least sophisticated strategies for locating text][Bnd for identifying, evaluating, and
constructing meaning from text [IECM]. For exampldnen locating text they may use the
menu to navigate to the second page of the welbsiteever beyond that. Once on the websites,
they failed to decipher relevant from irrelevarfonmation, and read nearly everything on the
webpage [IECM].

During online reading and note taking during teebal protocol (Day 2: VP) both at-risk
readers Tameca (AR) and Levi (AR) were inefficiembwledge-seekers. Although they used
strategies for realizing and constructing potenaats to read and identifying, evaluating, and
constructing meaning, they used them relativeljf@atively for the purpose of the brochure.
They predominantly constructed meaning from typed. t They were either partially goal-
directed or not goal-directed at all. After thebad protocol ended (Day 2: No VP) Tameca
(AR) continued to reveal a profile of an inefficidmowledge-seeker. Levi (AR) did not have

time to continue the online reading and note taldftgr the verbal protocol.
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Image-Seekers

Image-seekers were students that demonstrateidj@euprofile for locating images using
search engines. These students did not gain ngeémoim the images for their notes, but instead
they sought out images to complement informatioeaaly constructed on their brochure. As a
result, as students shifted to brochure constmi@id occasionally sought out the images to
incorporate into the brochure, they demonstratédiferent profile than their previous searching
to construct meaning from text. Image-seekers gsadch engines, specifically Google images,
to rapidly locate images specific to a goal [RChey used goal-relevant keyword searches
[RC]. For example, a student would search for iesagf monkeys by typing “howler monkeys”
in the search engine. Students used the resytstpaapidly scan images and locate a target
image [RC].

All students except revealed profiles as imagdeseduring brochure construction (Day
3), although Leanne (AA) demonstrated this onlyeytiar fewer than all other participants.
These students demonstrated keyword searches igl€sa® their primary strategy for locating
images. They spent relatively limited time (typigdewer than 30 seconds) selecting their
image from the results page. While Adam (AA) waslesively an image-seeker on Day 3, all
other students revealed image seeking in conjumetith another profile for gaining meaning
from online science websites.

Profile Correlations with Note Taking and Brochure Artifacts

There appeared to be a correlation between regaafdes and students’ performance on
their note taking and brochure artifacts. Whemaxang the results from the note taking
assessment, flexible-knowledge-seekers scorecettusd and third highest scores. Their notes

were among the best in the study (Adam (AA)=16, #dmn(AA)=15). Interestingly Leanne
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(AA), a sequential knowledge-seeker who had thadsgnote taking composite score (17), only
did so because she continued to take notes folyri&@aminutes on Day 3 when other student
were starting their brochures, thus deepening tbadth and depth of her notes. Had her notes
been scored at the end of Day 2 when most othdests stopped taking notes, her composite
score would have been lower. Therefore, she tebésionger than any other student, using
strategies that were goal-directed, and as a resuktventual final result received the highest
score. The other student that was a sequentiatllkedge-seeker, Allison, had the fourth highest
composite note taking score (13). The two inedfitiknowledge-seekers revealed the lowest
composite note taking scores (Levi (AR)=7, Tam@da)=6). Therefore, students that were
inefficient knowledge-seekers revealed the weaketss.

The results from the brochure assessment revéaéthe students that revealed the
flexible-knowledge seeker profile over the mostslagd research conditions, had the best
overall scores on the brochures at the end of D@jaBnah (AA)=13, Adam (AA)=13). The
students that were sequential knowledge-seekensgdilire day of online reading and note taking
performed near the median of the participant grmugheir brochures (Leanne (AA)=10, Allison
(AR)=11). The students that were inefficient knadge-seekers during the day of online reading
and note taking and then shifted to sequential kedge-seekers on the day of brochure
construction had the worst overall scores on tletures (Tameca (AR)=6, Levi (AR)=9).

Navigational Profiles Are Individual, Complex, andResponsive

Profiles Vary Across Individuals

When examining students’ strategy use for onliraglireg comprehension, it is evident that
although navigational profiles may be evident, g\&udent’s profile was also uniquely

individual. The students revealed differing natigiaal profiles as they dynamically integrated
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strategies for realizing and constructing potenéats to read [RC], identifying, evaluating, and
constructing meaning [IECM], publishing content [P&nhd landscaping [L]. Comparing the
intricate strategy use of any two students at #grining of Day 3 revealed the individuality and
complexity of profiles. The following section wiixamine Leanne (AA) and Hannah's (AA)
profiles and strategy use at the beginning of Dash&n students were allowed to begin
constructing the brochure.

Leanne (AA) revealed the profiles of a sequerkrawledge seeker and image-seeker
while locating and gaining meaning from online tertDay 3. Leanne (AA) began Day 3 by
physically checking off informational requirements her brochure rubric and monitoring the
categories she had not yet covered in her not&S\I[E She then initiated a plan at to search for
specific information in order to complete the resbaroject [RC, ILC]. Unlike all other
students, Leanne (AA) spent a full 20 minutes syngglarching for information, reading and
skimming webpages in a sequential manner, and rmtisig notes [RC, IECM]. She did not
move onto brochure creation until the notes weraptete [IECM]. She visited 11 webpages,
all within two different TR websites, to gatheronination [RC]. She used the key words
“plants,” “animals,” and “weather” to skim pagestorclick on anchor links associated with the
key words typically navigating her in a sequentiajectory through webpages [RC, IECM].
Upon finding a section of text relevant to the saatbgory she was searching for, she summarized
key ideas into her notes [IECM]. When she complétednotes, Leanne (AA) began the
construction of the brochure [PC]. Leanne (AAuraed only once to the Internet was to find a
map to include in the brochure [RC, IECM], but atteat she used her notes as the primary
source of information [PC]. As a result, she Haglfewest number of negotiations between

active windows (e.g. Word to Internet Explorer) gared to her peers [L].

188



On Day 3, Hannah (AA) exhibited two profiles. Wiheearching for information to add to
her brochure, she revealed the profile of a flexblowledge-seeker. However, nearly half of
the time on the Internet was spent searching fages, during which time she revealed the
profile of an image-seeker. Hannah (AA) began Bayith a plan to construct the title page of
her brochure, starting with an image [PC]. Shed#etfirst to search for an image and focused
her search on monkeys [RC]. Hannah (AA) used avkey search for “monkeys” in the Google
search engine to specifically locate monkey im4B€3. She rapidly skimmed the initial results
page and realized that her search results werertaa incorporating more than rainforest
monkeys [IECM]. She then narrowed the searchdcating relevant monkey images by
revising her search terms to “monkeys in the raggtf [RC, PLAN]. Within three seconds of

opening the results page, she appeared to havengklrthe first visible results and selected the

4th image that she “likes” [IECM]. Hannah (AA) usedight click copy strategy to copy the

image [PC], then navigated between active winddyst¢ paste the image into the brochure
[PC]. She then resized and adjusted the imagditéhe visual layout of the image in the
brochure [PC]. Next, Hannah (AA) used her notesaosfer the first three facts into the
brochure, adding bullets to denote separate uhitdamation [PC]. Rather than using all of
her notes, she navigated between active windows thate Internet and located additional
information online [L, RC, IECM]. The informatiomas added to the brochure [PC].

Both students revealed different profiles on Dan8 they both initiated different plans to
approach the work on Day 3. Leanne (AA) focusedampleting her notes first, therefore
engaging in multiple RC and IECM strategies for ¢hdire first 20 minutes. As Leanne (AA)
then moved on to brochure construction, the mgjafither work consisted of dynamic

interactions of PC strategies, she had only limiteed to return online and therefore
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demonstrated only minimal RC, IECM, and L stratsgi&herefore, her navigational profile was
that of a sequential-knowledge seeker. On therdthed, Hannah (AA) immediately began
constructing the brochure. Within the first 10 otes, she cycled through various RC, IECM, L,
and PC strategies. Hannah (AA) continued to cyuleugh the various RC, IECM, L, and PC
strategies for each category of information shestated in the brochure. She engaged
strategies that revealed her profile on Day 3 fhsxéble knowledge-seeker and image-seeker.

In conclusion, these students serve as examphie afdividual navigational profiles
comprised of highly complex integrations of straéésg Online reading profiles may provide
valuable information about students’ online readpngcesses, but the highly individual nature of
strategy use even within common profiles must dedo
Profiles Shift in Response to Task

The results revealed that every student signiflgaaitered their patterns of strategy use in
response to the task. Profiles of strategy udeeshin response to 1) alternating between online
reading and note taking (Day 2) to active constomcdf the brochure (Day 3), and 2) alternating
between locating information from typed text andafically locating images. An example of
each shift in strategies and resulting profiled &l examined in the following section.

First, all students shifted or added navigatigmafiles between Day 2, when only
engaging in online reading and note taking durivgverbal protocol, and Day 3, when allowed
to begin brochure construction. All the at-riskdees completely altered their navigational
profiles for locating information to gain meaningrh text. Tameca (AR) and Levi (AR) shifted
strategies that categorized them as inefficieniltedge-seekers to sequential knowledge-
seekers. The remaining at-risk reader Allison (AdR)fted from a profile of sequential

knowledge-seeker to a flexible knowledge-seekdrl.thhee at-risk readers also added strategies
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that classified them as image-seekers. Two aveaalgieving readers, Hannah (AA) and Leanne
(AA), retained their previous profiles for locatimformation to gain meaning from text, but
added strategies that also classified them as irs@gleers. The remaining average-achieving
reader, Adam (AA), stopped locating informatiorgemerate meaning and only searched for
images, resulting in a navigational profile asraage-seeker.

Allison (AR) provided a specific example of hovetstrategies and resulting profiles
shifted between online reading and note taking Wighverbal protocol (Day 2) and brochure
construction (Day 3). On Day 2, Allison (AR) ptefifor locating and generating meaning from
text was that of a sequential knowledge-seekee gbgressed in a linear fashion through only
two websites, reading or skimming nearly everyttonghe pages she visited [RC, IECM].
During the reading, she took notes as she sponahelappened upon information that aligned
with the informational requirements in the brochuuteric [IECM]. As brochure construction
began on Day 3, Allison (AR) revealed a much momi$ed and flexible set of strategies for
locating online text, thus profiling her as a flebel knowledge-seeker. Allison (AR) used more
strategies and located more websites than on DRZPR Once on the website, she rapidly
scrolled down pages searching for keywords in hegdilECM]. She quickly moved to new
webpages to find information that she perceiveddstieot have in her notes, but which was
required for the brochure [RC, IECM]. The diffecenn profiles was confirmed in the fact that
on Day 2 Allison (AR) spent 31.06 minutes on theeinet, visited 14 webpages and spent more
than 15 seconds on nearly 60.00% of the web pdgesisited, while on Day 3 she only spent
8.21 minutes on the Internet, visited 22 separaiepages, and spent more than 15 seconds on

only 31.82% of the websites she visited.
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These profile shifts may have resulted for muitimdasons, two of which were suggested
in an overview of students’ verbal explanationshefir strategies. First, as some students were
constructing the brochure, they became more awidreeaneta-level goal (e.g., informational
requirements that must be included in the brochaudience, etc.). So students like the at-risk
readers Tameca (AR) and Levi (AR) who appeareate timited reading goals related to the
brochure requirements on Day 2 were now more aofdige goals because they were
constructing the brochure using the rubric handéia: example, when Levi (AR) started
constructing the brochure on Day 3, he returnddgmotes and crossed out the first three facts.
When the research assistant asked him to explaat éwas doing, he replied, “Cuz um, |
mighta went on the wrong thing and it doesn’t gthviihe rainforest. | think | went on
freshwater.” The brochure construction promptemhttio more closely examine the
comprehensive project goals and they then plarméxtate and construct meaning from texts
on Day 3 based on those goals. Second, studegthana shifted profiles as they accumulated
more knowledge about the topic. The initial onlieading strategies may have supported the
broad accumulation of information about the topid aaformational requirements, helping
students construct a schema for the topic and adetenan initial foundation of information in
their notes. However, once that was establishadeats may have then altered their strategies
and resulting profiles because they now neededfgpitormation to fill in gaps or extend
knowledge gained the previous day. For examplesd@d (AR) started constructing the weather
section on her brochure and then returned to thesiesfor more specific information. After
skimming the webpage she stated, “There is weableigll it talks about is rain.” She then

skimmed further down the page and said, “Tropicdls.right here.” Allison (AR) was seeking
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out specific information to complement the inforroatshe had already gained about climate the
previous day.

Second, every student shifted navigational prefidaen searching specifically for images.
All students became image-seekers, using the Gamglges search engine to quickly locate
online images for their brochure. Students useds#arch engine results to skim over the
images, selecting the image from the results pB@d.[ Students were highly goal-directed
during these searches.

Profiles Shift in Response to Research Methods

The results suggested that students also shifeadgtofile in response to research
methods. Two students, Hannah (AA) and Adam (A@yealed shifts in profiles. In particular,
this shift was evident with one student, Hannah J,A#ho engaged strategies for locating and
constructing meaning from text differently on Dag@ing the verbal protocol and then after the
verbal protocol.

While engaged in the verbal protocol, Hannah's Y ffofile for locating information
consisted of strategies that revealed a flexibmatadge-seeker with multiple strategies that
gained meaning from TR websites. Hannah (AA) wduil locate a TR webpage relevant to the
topic rainforest [RC]. Then, using the informa@bnrequirements on the rubric, she skimmed
and searched each page for information relatedspeeific informational requirement, taking
notes on goal-relevant information [IECM]. At teed of Day 2, Hannah (AA) was one of four
students with time remaining after the verbal pcotso she was allowed to return to the Internet
to continue the online reading and note takingthat point, Hannah (AA) changed the primary
source she used for constructing meaning. HamdAhitnmediately left the TR websites and

went to the search engine Google for the remaisixgninutes of the period. She used keyword
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searches in Google to locate information [RC]. @beld directly type questions like, “what to

pack for rainforest?” [RC] She typically clicked the ft, an, or gd result in the search engine

list, and recorded both relevant and irrelevardrimiation in her notes from those sites [RC,
IECM]. While she was still a flexible knowledge-kee her profile was altered due to the use of
the search engine. Without a verbal protocol,ehegis no more that could be gained from the
screen capture about strategy use or about whglsdred sources for constructing meaning.
Overall, three students demonstrated differentgaional profiles on Day 2 when the verbal
protocol ended. The profile deviations raises tjaes about how the research method,
particularly the verbal protocol, influenced stutdimpression and execution of the research
task. It also raises questions about how the shiftethods from a structured verbal protocol on
Day 2 to a loose verbal protocol on Day 3 may haflaenced strategy profiles.

In conclusion, navigational profiles are evidanstudents’ online reading. Students
strategy use revealed profiles of flexible knowlkedgekers, sequential knowledge-seekers,
inefficient knowledge-seekers, and image-seek&hese could be further classified by their
goal orientation, the primary sources they usetbtestruct meaning, and the primary modalities
used to construct meaning. These navigationallpsoivere highly individual, complex, and
dynamic. The navigational profiles varied acragbviduals, across tasks, and across research
methods. Although the profiles provide valuablieworks for examining students’ online
reading, it is important to note that within thefies there are complex and dynamic
interactions of strategies for realizing and carging potential texts to read [RC], identifying,

evaluating, and constructing meaning [IECM], putihg content [PC], and landscaping [L].
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CHAPTER 6
RESULTS: QUESTION 3
Individual Characteristics that Influenced Online Reading Comprehension

This chapter will answer the original researchsgjoa: What individual characteristics
influence student choices as they locate, evalaatd synthesize information on science
websites? As with the other two questions, theltivas also shifted in a similar manner to now
ask: What individual characteristics influenced studéstgategies ashey locate information
and generate meaning from science websites8t, the chapter will examine how individual
reading levels influenced the location and genemnadf meaning from online science websites.
Second, the influence of students’ prior knowledgdocating and generating meaning will be
explored. Finally, the chapter will review theukbs of the self-efficacy and Internet use
measures, which in this study did not reveal spetifluences on locating and generating
meaning from online texts.

Reading Levels

Students reading levels, assessed by the orahgefidency measure, the Nelson-Denny
Assessment, and the MEAP, influenced students pediace as they located and generated
meaning from science websites. The specific assagsmeporting the reading comprehension
and oral reading fluency scores are reported itMéthods section and will not be revisited
here. However, Figure 23 will reveal studentsf@enance on a continuum compared to their
peers on each of the reading achievement meastinestesulting ways in which the students’

individual reading levels impacted the locating gederation of meaning from texts will follow.
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Figure 23. Continuum of Students’ Performance eadig Achievement
Measures

Nelson-Denny Reading Comprehension

Tameca Levi Allison Hannah Leanne Adam

MEAP Total Reading

Tameca Levi Adam Allison* Hannah
Leanne*

Oral Reading Fluency

Tameca Levi Allison Hannah Adam Leanne

Note: * represents students scores that were exactly the same on the MEAP Total

Reading assessment.
The standard scores for the Nelson-Denny and MEAP and the median oral reading
fluency score were used to arrange students on the respective continuum.

Within the online reading, note taking, and braehereation tasks students with the lowest
reading levels consistently demonstrated a lowegruency and less sophisticated use of
strategies for both realizing and constructingrambexts and identifying, evaluating, and
constructing meaning from text than their peeth@atupper ends of the continuum. The pattern
is evident throughout the results in chapter 4.

In part, some of the overall ineffective or ineféint strategy use may have been due to the
struggles with decoding and comprehension. Alisk-students verbally revealed struggles with
decoding at least twice during the research projeot example, after reading a paragraph about
orchids, Levi (AR) restated, “There are a lot aff@ards in the forest.” Although all six students

revealed challenges decoding at some point intheeoreading, the decoding struggles for
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average-achieving readers were observed as theyarezhtheir errors and then employed fix-
up strategies. The at-risk readers did not apjoeaotice their errors. Allison (AR) was the
exception, noting a decoding error and employifig-ap strategy one time.

Tameca (AR) and Levi (AR) in particular also stylegl with comprehension. Their lower
reading comprehension skills at times appearedionotpact the overall meaning generated
from the text, but at other times impacted it digantly. This is most evident in Tameca’s (AR)
comprehension struggles as she navigated to amlgmew topic on Day 3. Tameca (AR) had
just completed reading about tropical and tempeeatdorest, she then returned to the MBG
homepage and decided to click on a link to tempevateans (see Figure 24).

25:55 [S scrolls over tropictthen_temperateceans and clicks on temperate ocdans

25:59 S: I'm goin’ to go to the temperate oceans.
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Figure 24. Screenshot of the MBG Homepage

Rainforest

Temperate
Oceans

» Tropical
Oceans

Note: Text in the figure is not meant to be redeldlot for visual reference only.
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While reading the previous page, Tameca (AR) dditeattend to the association of
temperateandtropical in relationship to the topic rainforest. Her ggle with comprehension
led her to alter the entire search to center aroemgerateandtropical oceans. This initial off-
topic detour might have been relatively quicklyioetl and reversed for a student that was also
employing strategies to monitor and evaluate theirg goals related to the research task, but
this was not the case for Tameca (AR). Her struggfle reading comprehension significantly
impacted her strategies for locating online infotioraand gaining meaning from the text for the
remainder of Day 2. While these instances of gfiegywere evident in limited glimpses of the
data, it is still likely that several of the decagliand comprehension issues persisted throughout
the research impacting students’ performance imemeading comprehension.

On the other hand, the readers that were on tieehend of the reading achievement
continuums (Adam (AA), Leanne (AA), and Hannah (Aere the ones that consistently
demonstrated a greater frequency and more soieticise of strategies for both realizing and
constructing online texts and identifying, evalogtiand constructing meaning from text. An
examination of results from chapter 4 suggestAluam (AA) and Leanne (AA), the students on
the highest end of the reading achievement contirsisvere the students that exhibited the
greatest variation in strategies as well as thet smshisticated strategies for monitoring and
adjusting their plans for locating online infornwattior gaining meaning from text. Therefore,
the research appears to suggest that individudirrgdevels impact students’ performance as
they locate and gain meaning from texts. In thislg, low reading levels in traditional print-
based reading were indicative of lower levels cdtsigy use and poor performance on the note

taking and brochure artifacts than students wighéi reading levels.
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Furthermore, it may be likely that students’ regdevels also influenced the webpa
that all students visited andmained on to gather information. All students speare tote
time on the MBG (71 min 14 s) and UCSB (82 min 16 sec) websites than the WGCsite
(37min 22 sec). These websites had the lowestmgdelvels (see Table 2). Another poss
alternativess that it was the website design rather than¢laeing level that influenced tl
choice of websites.

Prior Knowledge
Studentsprior knowledge about biomes and rainfo influenced individual strategies f
realizing and constructingotential rading paths and identifying, evaluating, and cartsiing
meaning. Higher scores on prior knowledge influenced stratege posively and lower score
on prior knowledge influenced it negativelFigure 25reveals the results from the assessme
prior knowledge on Day 2, in which students welkeedgo tell researchers everything they kr
about biomes and then the rainfor

Figure 25 Students’ Prior Knowledge (PK) Scc

Students' Prior Knowledge (PK) of Biomes and Rainforest Prior
to Online Reading
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The results of the prior knowledge assessmenttegi¢hat Levi (AR) (6), Tameca (AR)
(10), and Allison (AR) (30) had the lowest priordwledge scores and Adam (AA) (38), Hannah
(AA) (45), and Leanne (AA) (50) had the highesbpknowledge scores. The impact of prior
knowledge on strategies for realizing and consimggbotential reading paths and identifying,
evaluating, and constructing meaning were partibukvident when comparing the students
with the highest scores (Hannah (AA) and Leanne)jAéthose with the lowest scores (Levi
(AR) and Tameca (AR)). The individual influencesr&y evident when examining the online
traversals students constructed while locating t&kte students with the highest prior
knowledge generated the most inferences about wWiyigharlinks might lead them to the next
useful site. The students with the lowest pricowledge rarely generated inferences about the
potential path of hyperlinks that might lead thengbal-relevant information. As a result the
students with the lowest prior knowledge also sple&tmost time navigating to sites that were
not useful or relevant for the purposes of the buoe.

The individual influences of prior knowledge weilso evident when students generated
inferences and drew upon prior knowledge to gaiammg. Two examples comparing students’
use of prior knowledge to gain meaning from the X reveal the differing levels of
sophistication with which students used their pkisowledge. Leanne (AA) encountered a graph
of the effects of altitude on vegetation. She tiidarred why that would be important stating,
“I'm thinking the effects of altitude and climatacgvegetation are probably an important thing
because it is saying how dropping in temperatugeisg to occur with every altitude rise and
that totally changes how plants are going to grad laow they are going to get food and what
they are going to be.” Leanne (AA) used her pkinowledge to identify why the information

would be important and then continued to examieectiart to gain meaning. The prior
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knowledge about the rainforest and biomes in gésse@port Leanne (AA) and Hannah (AA) in
making inferences that supported the effectivetlonaf online information and provided fewer
detours to irrelevant sites or sections of webpages

On the other hand, Tameca’s (AR) lack of priorwlemlge led her to record nearly
everything she read in her notes. Her plan, ddied in the post interview, was to add
information to her notes if she did not alreadywrtb When asked why she wrote information
in her notes, she responded with statements likafiMbecause | thought that, um, that they
were really close to the equator. Like a littlelfack but I didn’t think they were like actually
close.” She revealed that she “didn’t know” aboearly every fact she encountered on the web,
and she then wrote nearly every fact into her notdse lack of prior knowledge for both
Tameca (AR) and Levi (AR) hindered their inferenabsut which websites and sections of
webpages would provide relevant information andciviinformation within a webpage was
relevant or irrelevant. Therefore, it appears thdividual prior knowledge played a substantial
role in students ability to generate inferences$ wauld support strategies for realizing and
constructing potential texts to read and identdyiavaluating, and gaining meaning from text.

Self-Efficacy and Internet Use Measures

The measures of self-efficacy and Internet usepdbhetide contextualizing information
about the participants, but they did not appeautggest any individual influences on students’
online reading comprehension. It is likely thath@os with a larger sample, these measures
would in fact suggest individual characteristicattimfluence online reading comprehension, but
they did not in this study. Nonetheless, a briefrgiew of the results will be provided below
beginning first with the self-efficacy results aiodlowed by the Internet use results. Table 13

reveals the students’ reported self-efficacy albourt different online skills, and then about their
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skills overall (in general). To assess self-efficabout Internet skills students were asked
students to rate “how good” they were at a varwétgkills, answering on a scale of 1-5 (1 = not
good at all, 2 = a little bit good, 3 = moderatgbod, 4 = very good, and 5 = extremely good).

Table 13. Self-efficacy about Internet Skills aspBrted by Readers

Info. for Info. for Reading and
School Topics of  Answering Understand-
Student Assignments Interest Questions ing In General

Average-Achieving

Hannah 3 4 2 3 3

Leanne 4 4 3 4 5

Adam 2 2 3 3 4
At-Risk

Tameca 5 4 5 2 3

Levi 2 2 1 2 3

Allison 4 4 3 4 5

* Likert scale ratings: (1 = not good at all, 2 = a little bit good, 3 = moderately good, 4 = very
good, and 5 = extremely good)

When asked about Internet skills in general, tistadents reported being moderately good
(3), two students reported being very good (4), @m&l reported being extremely good (5).
Leanne (AA), Adam (AA), Levi (AR) and Allison (ARJIl reported higher score at using the
Internet “in general” than their mean scores indtieer self-efficacy categories. Hannah's (AA)
scores for all Internet skills ranged from a liti¢ good (2) to moderately good (3). Leanne’s
(AA) scores ranged from moderately good (3) to \@rgd (4) on the individual skills and then
extremely good (5) on her skills “in general.” Axfa (AA) scores ranged from a little bit good
(2) to moderately good (3) on the individual comgainskills and then very good (4) on his

skills “in general.” Tameca (AR) rated herselfoay a little bit good (2) at reading and

203



understanding information online. She then raddif from very good (4) to extremely good
(5) on the remaining component skills, and theaddterself as moderately good (3) “in
general.” Levi (AR) on the other hand, rated hilhem not good at all (1) to a little bit good
(2) on the component skills, with a final scorenadderately good (3) “in general.” Finally,
Allison’s (AR) self-efficacy scores ranged from neodtely good (3) to very good (4) on the
component Internet skills, and extremely good (&)deneral.”
As a whole, students appeared to have a higheeBmécy in rating their skills using the
Internet for personal rather than school-relateiies.

Next, the results for students’ reported totaktiom the Internet inside of and outside of
schools will be reported along with the activitibat students reported engaging in most

frequently during that time (Table 14).
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Table 14. Students’ Reported Hours Per Week ointieenet and Most Frequent Online

Activities Inside and Outside of School

Inside of School

Most Frequent
Hours Activities

Outside of School

Most Frequent
Hours Activities

Average-Achieving

work on school

Hannah 1-4 .
related assignments
search the Internet,
Leanne 5-10
play games
Adam 14 search the Internet
At-Risk
play games, watch
Tameca 10-15 videos, search
Internet
work on school
Levi 1-4 .
related assignments
work on school
Allison 5.10 related assignments,

search the Internet
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work on school related

1-4
assignments
search the Internet,
1-4
play games
work on school related
1-4 assignments, search
the Internet
>15 Facebook
work on school related
1-4
assignments
work on school related
1-4 assignments, search

the Internet



When in school, four students reported spendiddghburs per week on the Internet, two
reported spending 5-10 hours, and one reporteddsped0-15 hours. The most common
activities were working on school related assignt®i@nd searching the Internet. When outside
of school, five students reported spending 1-4 iper week on the Internet, and one reported
spending more than 15 hours. The most commonigesiwere working on school related
assignments. It is important to note that theesttiladvho reported the most hours in both settings,
Tameca (AR) may have inaccurately reported totaéti In fact, when Tameca’s (AR) total
hours are added up for the individual activities stported engaging in, the hours do not total up
to 10-15 hours at school or more than 15 at home.

The data for all measures described above wemiagrd for patterns that associated with
results from the previous questions. No pattereevevident. However, to further ensure that
there were no associations that were not evideatidsearcher also used chi-squared tests of
association among the aggregated data from the#Belicy assessment and the frequency of
Internet use and related activities. No associatigere significant. Therefore, the data
provided no additional evidence of individual claeaistics that influenced students’ online
reading comprehension.

In summary, students’ reading levels and the pamawledge influenced students’
strategies as they located and gained meaningdrdime science websites. The students with
the lowest reading levels and prior knowledge allo@irainforest demonstrated struggles with
locating relevant websites, decoding and comprahgréxt, and identifying relevant
information from the science websites. They alsdgymed lower on the note taking and

brochure artifacts than students with higher requtenels and prior knowledge. Students’ self-
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efficacy and Internet use results did not revetd tlaat suggested an influence on students’

strategies while reading or gaining meaning onnagevebsites.
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CHAPTER 7
DISCUSSION

This study represents a mixed-methods study ekthrverage-achieving and three at-risk
readers’ online reading comprehension strategidesfiles while engaged in a research project
using online science websites. The study examirteat gtrategies students used while locating
and gaining meaning from online texts, what navayet profiles emerged, and what individual
characteristics influenced the online reading cahpnsion. The findings suggest that students
employed a variety of online reading comprehenstoategies in complex and dynamic ways,
that patterns of strategy use could be examineshiggie navigational profiles, and that
individual characteristics influenced online regdaomprehension. Each will be examined in
the following section. The section will then examimplications for practice, future research
directions, limitations of the study, and finalhetsignificance of this study.

Online Reading Comprehension Strategies

The results suggest that the online reading congmson strategies students employed in
this study were highly individual and complex. wWyer, four primary categories of strategy
activities emerged. Each of these categoriesafegjies was influenced by students’ self-
regulatory strategies both within individual reséatasks (e.g. online reading, note taking) and
across the research project as a whole. Firstesta engaged strategies fealizing and
constructing potential texb read the strategies necessary for locating informaiticein online
environment, similar to strategies noted in presioesearch with skilled Internet readers (e.g.,
Afflerbach & Cho, 2009; Bilal, 2000, Cho, 2011; @o& Dobler, 2007; Leu et al., 2007).
Collectively, students located goal-relevant wedsshiy generating keyword searches, revising

those searches, and selecting teacher-recommeretsites. Once within the sites students
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located information by selecting useful menu linksgful non-menu links within the webpage,
and using navigation buttons. As students engagtt location of websites and webpages,
they generated inferences about the usefulnesvarete, and possible path of hyperlinks.

While these strategies were similar to strategaedin previous research with skilled Internet
readers (e.g., Afflerbach & Cho, 2009; Cho, 2014ir&€& Dobler, 2007), one average-
achieving reader and all three at-risk readerkisidtudy used the strategies relatively with only
limited effectiveness or sometimes not at all. sTimding was significant given the fact that the
students were provided with three reliable, vatmhtent-relevant websites to initiate their search
to reduce the problems locating online informatated in previous research (e.g., Bilal, 2000,
Bilal, 2001, Henry, 2006). But even when usingttiree provided websites, which was where
students spent the majority of their online tinine four students were still unable to consistently
engage strategies to locate information effectiaglgt efficiently. Therefore, even though the
task demands reduced the openness of the Intgraet and guided students’ initial location of
information, some students still demonstrated §icant struggles integrating strategies for
effectively realizing and constructing potentialtteto read.

Second, students engaged strategies to gain ngefmom the online texts they located, a
group of strategies calledentifying, evaluating, and constructing meanimpese strategies
were evident as students read and took notestprlmochure construction. Collectively,
students gained meaning from the text by note ¢glskimming and searching for keywords,
summarizing, asking questions, synthesizing infaionawithin a single page, synthesizing
information across webpages, and generating infeeabout text. Again, nearly all of these
strategies were anticipated by research from reBedyout online reading comprehension

strategies in both print-based and online texts (8aumann, 1984; Englert & Thomas, 1987;
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Gersten et al., 2001; Johnson, Graham, & Harri871Bressley & Afflerbach, 1995). Similar to
the previous research, specifically with studeotssadered at-risk or with a learning disability in
reading (e.g., Englert & Thomas, 1987; Gersten.e2@01), all the at-risk readers and one
average-achieving reader in this study demonsttatetd or ineffective declarative,

procedural, and conditional knowledge about stragethat would support their comprehension
of the texts. Even the two average-achieving neadéh the most frequent demonstration of
strategy use still appeared more focused on acaimgla certain quantity of information than a
deep and cohesive understanding of the text. fteetéxtual meaning skilled readers generated
across multiple online texts noted in previousmmlieading comprehension research (e.g., Cho,
2011; Coiro & Dobler, 2007) was only evident bryedind typically within just one brochure
category for any of the students in this study.

A specific examination of students’ generatiomaaning from the multiple modalities
specific to online expository science texts (echarts, graphs, videos, diagrams, etc.) reveals
that in this study students paid only limited atitemto these rich modalities. Students
predominantly used text as a source for gainingingafollowed by images. Only two
students substantially sought meaning from chgréghs, and videos multiple times throughout
the online reading process. The remaining studgptsally skipped over these highly detailed
science-specific modalities that could have pradisigbstantial opportunities for generating
meaning. As a result, four of the six studentiethio construct intertextual meaning through the
integration of these multiple modalities, a necgsstategy for gaining a deeper and broader
conception of science texts (Lemke, 2002; NorriBl&llips, 2003; Tang & Moje, 2010).

Third, this research identified an emergent categbstrategies that influenced how

students located and gained meaning from text. stia¢egylandscaping the screancluded
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the strategies students used as they negotiatedrdregement and the aesthetics of the visual
elements on the screen. In this study, the collegroup of landscaping strategies students used
included: personalizing search engines and managiplcation windows. While the strategies
for landscaping the screen are certainly highlightethe multiliteracies perspectives on reading
(e.q., Kress, 2003, New London Group, 2000), thetesjies were not examined specifically in
the research emerging from the new literacies bherromprehension (e.g., Leu et al., 2007) or
constructively responsive reading (Afflerbach & CR609). Yet, these landscaping strategies
are particularly important in online reading contggesion given the affordances of technology
to manipulate, personalize, organize, and play wighal elements on the screen (Kress, 2003;
Lawless & Schrader, 2008, Unsworth, 2008). Farsi+eaders in particular, the ability to
engage in strategies to landscape the screen @eatiow them to support reading
comprehension by manipulating the representatidexatial features to make the text more
accessible (Rose & Meyer, 2002). For example esttedmay highlight key features, zoom into
text to make it larger, and more. In this studyuh, only two average-achieving students took
limited advantage of specific landscaping strae@®oming and adjusting the size of the
window) that would have supported comprehensione &t-risk reader employed a strategy of
personalizing a search engine, and although shepensonalized the theme, it raises questions
about the type of personalization that might furthgport online reading comprehension and
provides suggestions for future research. Ultitgatehile these landscaping strategies play
only a supporting role to locating and gaining megrirom online texts, research suggests they
have the potential to significantly influence omlireading comprehension (Rose & Meyer, 2002;

Rose, Meyer, & Hitchcock, 2005).
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Fourth, the final category of online reading coetansion strategies wpablishing
content Publishing contenplays a unique role in online reading comprehenberause of the
highly interconnected nature of online reading tmelcommunication of the ideas (Leu et al.,
2007, Leu et al., 2011). This research revealextent to which the communication or
publication of ideas impacted the other stratefpesocating and gaining meaning from online
science websites. In particular, the self-reguiastrategies of planning, monitoring, and
evaluating the construction and publication offithal product, the brochure, significantly
influenced students’ strategy use and resultedffi@rdnt patterns of strategy use, or different
navigational profiles, for all students both witland across research tasks. This will be
discussed more fully in the next paragraph. Howates important to note that multiple
strategies for publishing content that were na¢atly associated with locating or gaining
meaning from the science website were not fullyi@gal in this study (e.g., use of the auto
spell-checker, editing paragraphs, arranging tkbbtxes in the brochure), but they should be
examined more fully in future research. They pthgesignificant role in how the meaning
gained from online texts was transformed for anenme.

Perhaps most importantly, the self-regulatorytsgi@s of planning, predicting,
monitoring, and evaluating influenced all of theattgies students exhibited for locating and
gaining meaning from science websites. The twoagezachieving readers with that frequently
and effectively used self-regulatory strategies olestrated the most varied and flexible use of
strategies for locating and gaining meaning frort tempared to the two at-risk readers with
infrequent and most ineffective self-regulatoryattgies. Furthermore, they also performed
better on their notes and final brochure than ttver at-risk peers with the most infrequent and

ineffective use of self-regulatory strategies. sl¢nrresponds with research from traditional
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print-based reading and writing tasks that suggestisskilled readers are goal-directed and
actively engage in monitoring and evaluating tipéans, while at-risk readers struggle to
monitor their own thinking processes and to gererabnitor, and evaluate plans that might
guide strategic processes (De La Paz, 1999; Ergjlait, 1989; Harris, Graham, & Mason,
2003; Gersten et al., 2001; Graham, 2006; Johrd@ham & Harris, 1997; Massey, 2009;
Palincsar & Brown, 1984). Interestingly, all thraterisk readers began to demonstrate
completely different patterns of strategy use wth&y engaged in brochure construction on the
third day of research. During online reading antertaking, when they were not permitted to
construct the brochure, their strategies for r@adiand constructing potential texts to read,
identifying, evaluating, and constructing meaniaigg the self-regulatory strategies were less
frequent and ineffective. Yet, when they werewa#ld to begin brochure construction on the
third day, all at-risk students began using moraasgjies and doing so more effectively as they
returned to the Internet to locate information gath meaning. The actual construction of the
product, the brochure, increased their awarenesseajoals and influenced all other strategies
they exhibited. These types of goals were esdbntigeta-level goals, stemming from the
brochure product but influencing students’ strategg in all other subtasks of the research.
However, there were also micro-level self-regulasirategies within the subtasks of research as
well and these either supported or hindered pregmesard the meta-goals.

Within each subtask of research, multiple recarsiycles of self-regulatory strategies
either supported or hindered online reading comgmsion. As Coiro and Dobler (2007) noted
rapid and recursive cycles of self-regulatory sgyes appeared necessary for making choices
about the online reading path that supported thstcaction of meaning from texts. These

rapid, recursive cycles were also evident in tegearch and they directed the online reading
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path either toward or away from the meta-goalsvi@mns in the reading path away from the
meta-goal were frequently the result of studentsiggles to effectively engage in the self-
directed, self-regulatory strategy cycles neceskargavigating the open space and multiple
possibilities of Internet texts.

A visual depiction of the intricate interactionstlveen the online reading comprehension
strategies evident in this study is provided inufgg26. Three primary strategy categories are
central to locating and generating meaning froninenexts. These are realizing and
constructing potential texts to read, identifyiegaluating, and constructing meaning, and
publishing content. However, the possibility afidi@caping the perceptual features of online
texts may play an influential role in supportingdstnts within each of the primary strategy
categories. Students may or may not engage irstapihg strategies, but if they do, there is the
potential to support online reading comprehensiearthermore, the success of the locating and
generating meaning during online reading comprabartasks is directly affected by a students’
self-regulatory strategy use. These self-regwadtnategies of planning, predicting, monitoring
and evaluating occur within subtasks of the redeartca micro-level, as well as across the entire
research project, at a macro-level. This concéighitaon of online reading comprehension
extends previous models of online reading compr&barby emphasizing the role that
publishing content, or communicating content taadience, plays in online reading
comprehension and incorporates the influence aldeaping strategies, a key feature to be

considered when examining how at-risk readers gesaning from online texts.
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Figure 26. A Visual Conceptualization of the Online Reading Comprehension Strategies and

their Complex Interactions
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Navigational Profiles Are Dynamic and Responsive

The results of the research, particularly the eration of the patterns of strategy use for
each student, also suggest that navigational peofite evident. Similar research from others
examining online navigational profiles (e.g., Bil2001; Horney & Anderson-Inman, 1994,
MacGregor, 1999), this research suggests studentsmktrate varying navigational profiles.
However, and perhaps more importantly, this resealso suggests that students’ navigational
profiles do not remained fix, but rather shift @sponse to the task and research methods. This
responsive nature of navigational profiles is iaflaed by the multiple contextual variables of

the online reading task in much the same way thdesits vary their reading comprehension
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strategies based in the context of traditionaltdvased texts (RAND, 2002). The students in this
study that revealed the most significant shiftaanigational profiles in response to the task were
the at-risk readers. While locating informatiordaaining meaning from texts, they all

exhibited more sophisticated and effective navayeti profiles when engaged in the
construction of a product meant to communicate ideas. Therefore, the end-goal, the product
intended to communicate meaning to an audiencatauiilly altered students’ navigational
profiles.

In addition, the navigational profiles for two a&ge-achieving readers shifted in response
to the research methods. Although both students gtdl engaged in the task of online reading
and note taking, when the verbal protocol endeth budents altered their navigational profiles.
These results reflect the reality of the concelnas verbal protocols may affect reading
performance (Ericsson & Simon, 1993; AfflerbachQ@D In this research, as the students were
released from the verbal protocol, they indeededt¢heir strategies and processes for locating
and gaining meaning from text. Due to the lackebalizations though, there was no way to
ascertain why students altered their profiles.

Individual Characteristics Influence Online ReadingComprehension

This research also suggests that online readingpeehension, much like traditional
reading comprehension, is influenced by readeractearistics (e.g., engagement, prior
knowledge, etc.) (e.g., Coiro & Dobler, 2007; CoiKmobel, Lankshear, & Leu, 2008; Lawless
& Kulikowich, 1996). Specifically, students’ readi decoding and comprehension abilities in
traditional print-based texts and their prior knedde about the topic rainforests influenced their
strategies for locating and gaining meaning frorinenscience websites. The at-risk readers

with the lowest reading comprehension and oralingafluency scores were more likely than the
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average-achieving readers to encounter compreheissioes that resulted in constructing
ineffective traversals, or online reading pathsl spending significant time investing in online
reading that was irrelevant to the research projeeen when within goal-relevant webpages,
they still failed to locate the main ideas and swanae information into their notes or brochure
with accuracy and cohesion. Therefore, the reashills and processes that students struggled
with in traditional print-based texts appeared¢ospst and sometimes even produce more
substantial reading comprehension struggles imeriésts.

Prior knowledge played a significant role in stoi$elocation of goal-relevant websites.
Realizing and constructing an online reading patiuires a high level of forward inferential
reasoning (Coiro & Dobler, 2007). Students musiegate inferences while constructing online
traversals as they anticipate how to progressaméxt online text, often using minimal textual
information. In this study, students with a higlkeél prior knowledge about the rainforest
generated more useful inferences about how torsauesing hyperlinks, menus, and navigation
tools compared to students with a lower level adipknowledge. As a result, they navigated
most effectively to useful websites, wasting minitrae visiting and exploring irrelevant
webpages. Furthermore, the students with the btgireor knowledge of the topic were able to
synthesize information within and across websiteseneffectively than students with low prior
knowledge, a finding similar to research in trazhtal print-based texts (e.g., Afflerbach, 1990;
Carr & Thompson, 1996; Williams, 1993).

Implications for Practice

There are several implications that can be draam this study. In the 2century,

scientifically literate citizens must know how tavigate and read online science texts. This

research reveals that in order to engage in sutt@sgine reading comprehension, students
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must employ a wide range of strategies in flexée dynamic ways. So first, students must
have declarative, procedural, and conditional sgpaknowledge that they can employ flexibly

as they navigate the ill-structured, open, and passibilities of text on the Internet. Teachers
must explicitly teach these strategies, modelimgy thse in various contexts and with a variety of
tasks. In addition, teachers must help studerdsrbe self-regulated online readers, establishing
online reading goals and then frequently monitoand evaluating their goals. The self-
regulation necessary to engage in online readipgrisaps even more critical than reading in
print-based texts because failure to execute agilam monitor and evaluate progress toward
that plan will lead students to construct irreleva@aversals, leaving students lost in hyperspace,
failing to construct any goal-relevant meaning (6d& Dobler, 2007). Second, teachers must
recognize that simply providing students with cottelevant websites, reducing the necessity
for relying on search engine queries, does notrernbat students can locate or generate
effective meaning from within those websites. @hteachers must help students learn how to
read online science texts in disciplinary-specifays, attending to both the multi-modal and
hyper-modal nature of online science texts. Fquethchers must consider students’ prior
knowledge about the topic and website structurggireral before starting an online search for
topical information. Teachers may need to scafétldients’ prior knowledge, particularly if it

is weak to begin with, to support effective onlreading comprehension both prior to and during
the actual online activity. Fourth, the decoding aomprehension struggles that students reveal
in print-based texts are likely to continue to irfpstudents reading in online environments.
Therefore, students must be taught about the affmes of online environments for supporting

online reading comprehension in ways that are isiptesin print-based texts. Teachers must
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help students use online environments to suppoltipteumeans of representation, expression,
and engagement (Rose & Meyer, 2002) that will enbdheir online reading comprehension.
Future Research Directions

This study informs several possible future researadeavors in online reading
comprehension. First, there are limited studiaes tlave examined online reading
comprehension with readers engaged in complex.td$ks research revealed that the strategies
students exhibited even within the single resetask varied based on the context of the subtask
(e.g., online reading and note taking, brochurestration). Many of the current research
studies examine students’ online reading comprebestrategies in tasks with limited
complexity (e.g., identifying a specific piece aflime information, answering a limited number
of isolated question about a topic). The impac obmplex research task where students
engaged in online reading for the purpose of canstrg meaning for an audience revealed the
shifting nature of strategies and therefore, thepexity of assessing online reading
comprehension. As a result, future research nargiraie to examine at-risk readers’ online
reading comprehension strategies in a varietysistand with varying levels of complexity. It
should also consider how we might then assesseorgimding comprehension in light of the
complex and dynamic nature of strategy use.

Second, future research must continue to examaneMarying methods influence research
about online reading comprehension. In this resetre screen capture software provided a
valuable tool to supplement the verbal protocoktaglents’ online actions sometimes conveyed
strategies or processes that students did notNyeebgplain. Therefore, it provided an additional
lens for examining online reading comprehensioatsgiies that would not have possible for

examining reading comprehension in print-basedsteXhis method therefore supports the
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exploration of at-risk readers’ strategy use imuei and promising ways. On the other hand, the
verbal protocol did in fact completely alter thevigational profiles of two students in this study.
Therefore, future research should continue to emarttie affordance and constraints of varying
methodological approaches to studying online readomprehension with students of diverse
ability groups.

Third, there remains a limited research base abowtat-risk readers engage in online
reading comprehension. This research sought wode@ detailed glimpse at a limited number
of at-risk readers in comparison to average-achgxeaders in hope that it will begin to reveal
the online reading comprehension strategies thaslateaders use in content-area classrooms.
This study identified that questions must be ramsout how at-risk students can engage the
affordances of technology to support online readmgprehension. Furthermore, this study
revealed that without scaffolding, at-risk readsmg some average-achieving readers fail to
effectively read and comprehend online texts. Refeabout what strategy instruction in online
reading might look like for at-risk readers is awcigng new frontier. The future research
directions for examining the at-risk readers’ oalreading comprehension is both timely in an
era where growing research is drawing attentiometw literacies and full of possibilities due to
the limited research base.

Limitations

There are several limitations that must be adddessthis study. First, despite seeking to
examine online reading comprehension for studerntsr@ading disabilities in addition to
average-achieving readers, the design shifted b@sstludents that consented to participate.
There were eight students with specific readinglaligies within the two science classrooms,

only three consented to participate in the resedmehonly one consented to the more intensive
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condition where they would complete the work onesae with a researcher or research
assistant. Therefore, the pool of participantstodae expanded to include “at-risk” readers,
including students with other types of disabilitibat still struggled with print-based reading
according to standardized reading assessmentsefdhe the target participants for the research
shifted.

Second, the proposed design and methods hadatitelbed in the field when the laptops
could not be acquired on Day 1 for online reading aote taking. As a result online reading
and note taking were shifted to the next day legqainly one day instead of two for the brochure
creation. The methods only captured data abouhlireccreation on Day 3. Students then
completed the brochures either at home or in aysdtugport classroom where data collection
could not occur. Upon questioning the teachersandents after they turned in the final
brochure product, it became apparent that teacmerparaprofessionals supported significant
amounts of work for all participants. The finabducts for some participants were significantly
altered. As a result, the researcher decideddtyza the products at the end of Day 3, the last
point of completion when students were indepengieméating the artifact to eliminate
confounding methods.

Third, the level of cognitive demands in a complesearch task with minimal scaffolding
and being pulled out to work individually with esearcher or research assistant likely impacted
student verbalizations during the verbal protosohvall as student performance. For example,
the at-risk learners demonstrated fewer verbatimatoverall than the average-achieving
learners. Two at-risk readers asked the teacleeiilf paraprofessional could support them on
Day 3 because the task was hard. Therefore, thersaof the design likely influenced the

strategies students exhibited and their level dbakzations.
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Fourth, there was no way to distinguish betweeltssknd strategies. In the reading
process, students engage in both automatic, armbsstious reading actions (skills) and
intentional, conscious reading actions (stratedigdf)erback, Pearson, & Paris, 2008). All
students’ actions were identified as strategiebiwithis research, but very likely many of the
actions or descriptions of the actions were rel&beskills as well. There is no research or
framework that yet addresses how to distinguishwiog and therefore it was not distinguished
in this research.

Fifth, the generalizability of the results areitied due to the number of participants and
the specific online reading task. Ultimately, tresearch focused on case studies of only six
students in the context of a particular task. @hkne reading task, while complex in the
integration of multiple informational categorieslyrequired the accumulation of primarily
factual information. The task was not designedrtoourage students to engage with material
that would have had multiple perspectives and reduileeper analysis of author stance,
credibility of arguments, and students’ personaliffans on ideas. Therefore, online reading
strategies for engaging in different tasks may aby. Future research must continue to
examine online reading comprehension strategids mire students and a variety of tasks.

Sixth, there were limitations in the procedureagsure validity and reliability. The initial
inter-rater reliability measures were employedtha primary and secondary coding schemes,
yet a shift in the format of the results led toiiddal coding of specific individual strategies.
While these individual strategies were incorporated the primary and secondary codes, the
nuanced detail to the individual strategies infthal round of coding have yet to be examined

for inter-rater reliability by the research asgistaThe coding for the individual strategies
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themselves were examined by the discussed witHisisertation chair, but for this research to
ensure greater rigor, the inter-rater reliabitpich is currently in process, must be completed.
Significance of the Study

There is a pressing urgency for research that ibanés to the knowledge of online
reading comprehension for both average-achievingagumisk readers. As new literacies gain
growing attention in schools, a slow but steadycpss, a research-base must be established to
begin to inform and direct classroom instructiod arterventions for all learners. While
significant research in online reading comprehenki@s examined the strategies of skilled
online readers, only limited research has examamithe reading comprehension with at-risk
readers. Yet, research has revealed that ataelers are perhaps the furthest behind in online
reading comprehension (Leu, Zawilinski et al., 2087 research must examine both how at-
risk students engage in online reading compreharesid how to help them develop these skills
in school. Therefore, this study advanced the wstdeding about online reading comprehension
for average-achieving and at-risk readers in se@@t@ssrooms, contributing to a gap in the

research, suggesting implications for practice, gianoting future research questions.
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Appendix A

Research Questions and Associated Assessment Metkod

Table 15. Research Questions and Associated Aseaséfethods.

Research Questions

Assessment Measures

Q1: What strategies do students with and without
learning disabilities use as they locate, evaliaid,

synthesize information on science websites?

Verbal Protocol
Screen Capture
Student Notes

Student Brochures

Q2: In the screen captures, what navigational le®fi
emerge as students with and without learning
disabilities construct traversals while they locate
evaluate, and synthesize information on science

websites?

Screen Capture

Verbal Protocol

Q3: What individual characteristics influence stoide
choices as they locate, evaluate, and synthesize

information on science websites?

Internet Use Survey

Verbal Protocol

Prior Knowledge Interview
Topic Engagement Assessment
Oral Reading Fluency Probes
Cumulative File Review
(Demographic Data & Special

Education Data)
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Appendix B

INTERNET USE SURVEY

You have been selected to take part in this suovdyternet use. We want to find out how
much time students spend on the Internet and whds lof things they do on the Internet. This
information will help us to understand how high @shstudents use the Internet in school and put
of school. Your parents have already signed arlettging it is okay for you to take this survey.

Participation in this survey does not involve aisks to you and will not affect your grade

in any way. Participation in this study is entirglyur choice. You may refuse to participate in this
survey at any time.
If you have any questions regarding this study, iy@y contact the researcher at

sevensma@calvin.edu

1) My age is:

2.) 1 am: (circle one)
MALE FEMALE

3.)Iam: (circle one)

African American/Black

White/Caucasian

Hispanic

Asian

Multiracial

Other Please describe:

4.) | receive extra support in school (ex. specialation classes, parapro support,
accommodations, tutoring) because | struggle vagtding or math: (circle one)
YES NO | DON'T KNOW
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USING THE INTERNET: AT SCHOOL
FOR THE NEXT SECTION, PLEASE RESPOND TO ITEMS ABOBIDW YOU USE THE

INTERNET AT SCHOOL.

1.)When you must learn new information about a topicCHOOL, would you prefer to:
(circle one)

Read information from a printed book  OR Reddrmation from the Internet

2.) In the last week how many hours did you spend uiagnternet AT SCHOQR? (circle one)
A. None B. 1-4 hours C.5-10 hours D. 10-15 hours E. More than 15 hours

3.) What technology are you most likely to use whereasing the Internet AT SCHOOL

(circle one)

A. Computer B. Phone C.iPad/tablet D.Other

This is how often | use the Internet to do the fotiwing AT SCHOOL :

Table 16. Survey of Internet Use at School

A FEW 10 OR
ONCE A 2-4TIMES | 5-9 TIMES MORE
NEVER T'MV%/EEEQCH DAY EACH DAY | EACHDAY | TIMESA
DAY
Search the 10 or more
Internet A few times 2-4 times | 5-9times .
Never Once a day times a
(Yahoo, each week each day | each day d
K ay
Google, Bing)
A few times 2-4 times | 5-9times 10. or more
Facebook Never Once a day times a
each week each day | each day day
A few times 2-4 times | 5-9times 10. or more
Tweet Never Once a day times a
each week each day | each day day
Download A few times 2-4 times | 5-9times 10. or more
) Never Once a day times a
music each week each day | each day day

227



Table 16 (cont'd)

Read about
movies,
music, or A few times 2-4 times | 5-9times 10_or more
sports stars or Never Once a day times a
each week each day | each day
other day
entertainment|
topics
Watch or post| A few times 2-4 times | 5-9times 10.or more
. Never Once a day times a
videos each week each day | each day day
Work on A few times 2-4 times | 5-9times 10. or more
school-related Never Once a day times a
. each week each day | each day
assignments day
Play online A few times 2-4 times | 5-9times 10. or more
Never Once a day times a
games each week each day | each day day

THE INTERNET: OUTSIDE OF SCHOOL

FOR THE NEXT SECTION, PLEASE RESPOND TO ITEMS ABOBIDW YOU USE THE

INTERNET OUTSIDE OF SCHOOL.

1.) In the last week how many hours did you spend uiagnternet OUTSIDE OF SCHOQOL

(circle one)

A. None

B. 1-4 hours

C.5-10 hours D. 10-15 hours

E. More than 15 hours

2.) Where are you most likely to use the Internet OUDESDF SCHOOR (circle one)

A. Home

B. Friend’s House

C. Library D. Parent’s WorlE. Other:

3.) What technology are you most likely to use whereasmg the Internet OUTSIDE OF

SCHOOL? (circle one)

A. Computer

B. Phone

C.iPad/tablet
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This is how often | do the following OUTSIDE OF SCHDOL :

Table 17. Survey of Internet Use Outside of School

A FEW 10 OR
ONCE A 2-4TIMES | 5-9 TIMES MORE
NEVER T'MV%/ESQCH DAY EACH DAY | EACHDAY | TIMESA
DAY
Search the 10 or more
Internet A few times 2-4 times | 5-9times .
Never Once a day times a
(Yahoo, each week each day | each day da
Google, Bing) y
A few times 2-4 times | 5-9times 10. or more
Facebook Never Once a day times a
each week each day | each day day
A few times 2-4 times | 5-9times 10. or more
Tweet Never Once a day times a
each week each day | each day day
Download A few times 2-4 times | 5-9times 10. or more
. Never Once a day times a
music each week each day | each day day
Read about
movies,
musIc, or A few times 2-4 times | 5-9times 10.0r more
sports stars of Never Once a day times a
each week each day | each day
other day
entertainment|
topics
Watch or post| A few times 2-4 times | 5-9times 10_or more
. Never Once a day times a
videos each week each day | each day day
Work on A few times 2-4 times | 5-9times 10. or more
school-related Never Once a day times a
: each week each day | each day
assignments day
Play online A few times 2-4 times | 5-9times 10. or more
Never Once a day times a
games each week each day | each day day

HOW GOOD AM | AT USING THE INTERNET:

RATE YOUR SKILL LEVEL FOR EACH OF THE FOLLOWING BYSELECTING WHERE

YOUR SKILL LEVEL FALLS.
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Table 18. Survey of Internet Self-efficacy

NOT GOOD | ALITTLE | MODERATE | VERY | EXTREMELY
AT ALL BIT GOOD | LY GOOD GOOD GOOD
| am good at using the
Internet to find Not good at| A little | Moderately| Very Extremely
information for school all bit good good good good
assignments and projects
| am good at using the
. Intern_et for f'nd. Not good at| Alittle | Moderately| Very Extremely
information for topics Al bit good good good good
I’'m interested in (ex.
sports, music, movies)
| am good at using the
Internet to answer a
specific question (ex. | Not good at| A little | Moderately| Very Extremely
How does global all bit good good good good
warming affect ocean
currents?)
| am good at reading and
understanding Not good at| Alittle | Moderately| Very Extremely
information on the all bit good good good good
Internet
| am good at typing Not good at| Alittle | Moderately| Very Extremely
all bit good good good good
| am good at using the| Not good at| A little | Moderately| Very Extremely
Internet in general all bit good good good good
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FOR THE NEXT SET OF QUESTIONS, PRETEND YOU ARE WORKING ON THE INTERNET.

Figure 27. The Alaskan Volcano Menu Bar (Left).

Alaska Volcano Observatory

Home About AVO Current Volcanic Activity Volcano Information

Figure 27 A. The Alaskan Volcano Menu Bar (Right).

sie map | Fac | I €T

Images Searches

| Search Notifications |

1.) You are reading on this website (above) and waget to the main page. What word would you ctioR (circle one answer)
A. Home B. About AVO C. Library D. Searches E. FAQ

2.) You are reading on this website (above) and wafiht out who created the website to see if & reliable and trustworthy
source. What word would you click on? (circle @mswer)
A. Home B. About AVO C. Library D. Searches E. FAQ

3.) This window appears on your computer screers tilling you...
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Figure 28. Screenshot of Flash Plu

N

To watch this
video, you need the
latest Macromedia

Flash Plugin.

ccl
/

A. To answer a pop-up ad.

B. A security filter won't let you view informatio

C. To download software.
D. To connect hardware to your compt

E. I don't know.

4.) You are writing a report about ancient Egypt. Yave looking for information that is usef

and reliable. Which siteould you go to first

Figure 29 Screenshot of Search Resi
Tour Egypt: Eqypt Travel Guide
www.touregypt.net/ -

A resource for Egypt Travel, Tours, Vacations, Ancient Egypt, News, History, Nile Cruises
and Shopping - Travel to Egypt with Tour Egypt.

Ancient Egypt - Egyptian Kings (Pharaohs) - About Us - Request Tour
Ancient Egypt Web
atschool.eduweb.co.uk/sirrobhitch.suffolk/egypt/ ~

More than a dozen illustrated reports written by primary students.

Ancient Egypt Thematic Unit
pen.eiu.edu/~elhagan/HomePage.htm| ~

Thematic Unit Ancient Egypt By: Brittany Hochstetter, Geralyn Schmude, and Erica
Hagan. 5th Grade. Thematic Statement - Learning Outcomes Essential ...

The Ancient Egypt Site

www.ancient-egypt.org/ -~

Jun 30, 2011 - The history, language and culture of Ancient Egypt by Egyptologist
Jacques Kinnaer.

Ancient Egypt From A To Z - Frequently Asked Queslions - Updates - Los Angeles
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A. Tour Egypt Travel

B. Ancient Egypt Thematic Unit
C. The Ancient Egypt Site

D. Ancient Egypt Web

E. | Don’'t Know

4b.) Explain why you chose this answer.

5.) Rate how comfortable you would be explainingriaadult (or thinking aloud) about where
you go and how you read on the Internet. (circle)on

A. Very Comfortable
B. Somewhat Comfortable
C. A little comfortable

D. Not at all comfortable
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Appendix C

VERBAL PROTOCOL, ORAL READING FLUENCY, & INTERVIEWS FOR
WEBSITE SYNTHESIS TASK

|. RULES FOR ASSISTANCE TO THE STUDENT

During the activity, you may clarify the task, lfsbut you may not provide any information

about how to complete it:

You may ask the student to explain the task, toentagktain they understand it.

If the student is a poor reader and you think heefaight benefit from you reading
the directions again, you should read these tatildent. Do not read web sites or
anything else.

Do not provide any other assistance.

Only respond with non-value laden comments to Amktaloud responses. Use
phrases like "OK,” or “Keep going,” or “Hm-hm,” bdon’t do lots of head
nodding, or excessive praise that would indicatiéa¢ostudent that we want them to
"do more of that particular thing."

If they ask a question, just say, “That's a grasgjion. See if you can figure it out

on your own.”

PRE-TASK INTERVIEW & ORAL READING FLUENCY

(Push F9 to begin Morae recording. Verify tha tad button on task bar is flashing to

indicate recording.)

To Put Them at Ease by Positioning Them as an I mportant I nformant to Our Research (1

min.)
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1.

“Hi XXXX. My name is YYYY. | work with the Michigan State University. We are
studying how students read on the Internet. We avbké you to help us learn how you
read on the Internet. It will really help otheud¢nts around the United States, and their
teachers, if you can tell us how you use the Itee have some activities for you to
do. They will help us learn how you use the Intérr@an you help us?”

(Following student response.) Today, we're gdimgpend time completing some tasks
on the Internet. | am going to be recording whexe are going on the computer, what

sites you visit and how you get there so | can lbagk at it later and learn from you.

To Assess Oral Reading Fluency (6 min.)

1.

Before we get to the computer, | am going to asktporead out loud. These are pages
that are printed from the webpages you will be irggthater today. | am going to show
you a page from a website and when | say starnt wau to read the words out loud.
You will read for 1 minute. | will say “stop” whethe minute is finished. We will do

this 3 times.

To Assess Prior Knowledge & Engagement (10 minutes)

(Record these answer s by taking notes on the data collection sheet. Available for duplication

at theend).

1.

In a few minutes, I'm going to ask you to read sanfermation about terrestrial
biomes. Before you begin, can you...
a. Tell me everything you know about biomes. Whag els you know? Is there

anything else? Anything else?
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b. Tell me everything you know about the XX biomeXat insert the name of 1 of the
selected biomes for the study). What else do ymwR Is there anything else?
Anything else?

c. Tell me everything you know about the XX biomeXat insert the name of 1 of the
selected biomes for the study). What else do ymwR Is there anything else?
Anything else?

d. On a scale from 1-10 (with 1 being the lowest aBdbding the highest)...How
much does the XX biome interest you?

[II. INSTRUCTION ON HOW TO DO A THINK ALOUD (4 minutes)

1. You read on the Internet and | want to know how gouthis. I'd like you to tell me
what you are thinking while you are using the In&tr Let me show you how to do
this.

(Show video:_http://ctelll.uconn.edu/thinkaloudvidaoy)

2. Do you see how to think aloud while you do somegRinThis is what we want you
to do when you are reading. Do you have any questbout how to do this?
(answer any questions)
IV. PRACTICE THINK ALOUD SESSION & INTRODUCTION TO TEXT-TO-
SPEECH READER (3 minutes)
Warm-up activity
1. (Show students the text-to-speech reader): Tradéxt-to-speech reader. It is available
to help you read the text. It can sound out woard®ad entire sentences for you. Let
me show you. (Demonstrate with both a single waowd entire paragraph). Now you try

it. (Allow students to try demonstrate 2x or mdraeeded).
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2. Let’s do a quick warm-up to practice thinking aloud
We want you to read this site called COTF biomé#hile you read, try to tell us what
you are thinking as you read the website. Remenabtedl us everything that you are
thinking.
During this task, you should encourage studensh&we their thinking with you. If
they are not thinking aloud, remind them:
a. What are you thinking while you read this page?
b. What are you thinking as you are about to clickos link?
c. What are you thinking now?
(This is the one place where you may provide feeklbathe student. Use the time to
encourage them and offer feedback or examples.)
V. THINK ALOUD SESSION (20 minutes)
DIRECTIONS
I nsert Directions from Website Synthesis Task
VI. DURING THE THINK ALOUD: PROMPT PROCEDURE FOR EL ICTING
ADDITIONAL THINKING ALOUD.
This is astructurally prompted, think-alouskssion where we probe, inviting students to
think aloud, at pre-selected locations, if theyndo voluntarily share their thinking at these
locations.
We will ask them one question at locations whereewmect important thinking to take
place:

Can you tell me what you are thinking?

Do not provide any other information in your questi
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Ask this question at times when they are aboutitét @nd choose an information royfery

to anticipate the action as best as possible, sgetvpre-click thinking, not post-click
thinking.):
1. When they about to click on ANY link (or if you domanticipate
the click, then after they click on the link)

Ask this question at times when thane not physically clickingnd choosing an

information route, such as:
2. After they have clicked on any webpage item andentioan 1
minute has passed without students’ verbal engageme
We will ask them another question once they havttemr typed or cut and pasted
information into their notes:

Can you tell me why you chose to type (write OR cut & paste) that?

Do not provide any other information in your questi
VII. POSTREADING QUESTIONS (15 min)
(Record these answer s by taking notes on the data collection sheet. Available for duplication
at theend).
1. You just finished reading some information aboutetstrial biomes. Now, can you...
a. Tell me on a scale of 1 - 10 (with 1 being none Addbeing extremely high)...How
much did you enjoy the task today?
b. Tell me on a scale of 1 - 10 (with 1 being none &@dbeing extremely high) How
successful were you at completing the task youatidy?
2. In your opinion, what do good readers do when #reyreading for information on the

Internet?
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3. As you were reading from the four websites toddyatwvorked best for you to find the
information for completing your task?

4. As you were reading from the four websites todayy klid you decide which
information was important to include in your notes?

5. (Show students the introduction page with 4 linkghe information). Today, your
teacher gave you four websites to start your se&@ittat strategy or plan did you
use to start your search from this page?

VIII. RELEASE THE STUDENT
1. Ask the students not to tell anyone about what thdy It is a study, and we want to
see how each student does, without knowing whaadheity is.
2. Release the student back to the classroom.
IX. END OF SESSION
1. Record the end time.
2. When student has completed the online assessn@mthe Morae recording (F10).
3. Save the Movie File As “[StudentCodelD]VP1date ke student’s code)
X. POST-INTERVIEW (UPON COMPLETION OF THE FINAL DAY OF THE
READING AND NOTE TAKING)
1. You just finished reading information about terriedtbiomes and making a brochure
about a terrestrial biome. Now, can you...
a. Tell me on a scale of 1 - 10 (with 1 being the lstrand 10 being the
highest)...How much did you enjoy the entire assigmihe
b. How successful were you at completing the brochure?

2. Let’s look at your brochure.
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a. Can you tell me how you decided to make it? (Whee did you do? Is there
anything else? Anything else?)
b. Tell me how you decided which information shouldigthe brochure.
c. Tell me how you decided which pictures/graphs/fetisould go in the brochure.
3. (Upon reviewing the screen capture from the fiest,dhey primary researchers may

construct unigue questions about specific featirése brochure and specific online
reading behaviors. These interview questions aréonexceed 10 min. Hypothetical
example: | noticed you wrote a lot of notes, but niot take out the notes when you

were making your brochure. Why?)
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DATA FORM: Field Notes for Verbal Protocol

Researcher: Start time: End time:
Student Date
Filename:

Table 19. Field Notes Form for Verbal Protocol.

Time Observations / Notes
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Appendix D

Biome Project Teacher Script Outline for Day 1
Instructions: Read the italicized words verbatim as you prowd#ructions to the students
about the brochure project.
1. Hand out biome rubric with students’ assigned bisme
2. Teacher:Today we are going to start a research project dlietrestrial and aquatic
biomes. You are going to create a brochure thatatks people about your biome.
Today we are going to discuss the brochure rubnid Bbok at some examples of
brochures from previous years. We are going to start reading about your biome
on the Internet while you take notes. The nextydaywill finish reading and taking
notes and then begin to create your brochure.
3. Review the brochure (have students follow along):
a. Read the Directions aloud
b. Review the Informational Requirements
I. Use the Elmo to project student examples of eafchrmational
requirement from previous years
c. Review the Design Requirements
4. Teacher:You will be allowed to read on the Internet fdioimation about your
biome. I will provide three websites for you tarstvith. The link to the page with

these websites is on the class blog.
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a. Demonstrate how to find the starting website arddifference between group
A and group B. Tell students to examine their grbsted on the top of their
biome brochure.

b. Students are to open their laptops and find thaitiag site.

c. After students are to the starting webpage - Teadhrecommend you start
with these websites that have reliable and appedprcontent. You can find
most of the informational requirements on thesesiteb. You may use other
websites if you need to find additional information

5. Teacher:As you read, you must take notes. You are allawéake notes in whatever
format you prefer. You may take notes on papdvjianosoft Word, in Evernote, or
any other format you choose. You will use thesesno help you create the
brochure. Tomorrow, when you are ready to stattnjarochure, you may use
cardstock and art suppligpoint to the suppliesMicrosoft Publisher’s brochure
template, Microsoft Word, or any other format ytwwase. Any questions?

6. Teacher:Remember to use the brochure rubric to guide yeading. Go ahead and

begin.
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Appendix E

Fidelity of Implementation Rubric for the Verbal Pr otocol

Table 20. Fidelity of Implementation Rubric.

Day 2 Task & Measures of Fidelity

Low *

Moderate*

Hgh*

Pre-Task Interview & Oral Reading Fluency

e Verbal Instructions
e Non-verbals

e Morae Start-up

Prior Knowledge & Engagement
e Verbal Instructions

e Non-verbals

Instruction on How to Do a Think-Aloud

e Verbal Instructions

e Demonstration Video

Practice Think Aloud (VP) Session
e Verbal Instructions
e Non-verbals

e Feedack (Quality/Quantity)
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Table 20 (cont'd)

Online Reading Think Aloud (VP) Session
e Prompts
o Adherence to prompts
o Timing of prompts

e Non-verbals

Other (notes):

* The general guidelines for low, moderate, anchHidelity are outlined below. Notes were
recorded in the chart to document comments abeutetbearch assistant’s performance.
Low Fidelity:
e 2 or more errors in verbal instructions or prompts
e 4 or more non-verbal cues (or verbal gestures nengm-hmm) that directly answered
students direct or indirect questions OR that werteneutral
e 2 or more errors with technology

e 2 or more inappropriate initiation of prompts dgrthe VP

Moderate Fidelity:
e 1 errors in verbal instructions or prompts

e 2-3 non-verbal cues (or verbal gestures, e.g. mmmmhthat directly answered students
direct or indirect questions OR that were not redutr

e 1 error with technology
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e 1 inappropriate initiation of prompts during the VP
High Fidelity:
e 1 error in verbal instructions or prompts
¢ 1 non-verbal cues (or verbal gestures, e.g. mmm-htimat directly answered students
direct or indirect questions OR that were not redutr
¢ No errors with technology

¢ No inappropriate initiation of prompts during th&V
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Appendix F

Note Taking Rubric

Table 21. Note Taking Rubric
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Table 21 (cont'd)

Organizational
Structure

(When scoring
focus on
structure of
major and minor
ideas NOT on
the accuracy or
amount of
content
included. This
score is
supposed to
reflect the
students’ ability
to
CONSTRUCT a
framework for
notes. )

A. Hierarchy of
information

B. Organization
evidenced by
visual features

A. Sophisticated
Hierarchical
structure and
organizational
pattern show a
clear distinction
betweermmajor
and minor ideas
100% of the
time.

B. Organization ig
evidentall of the
time: 2 or more
levels or
groupings of
ideasare present
throughout the
notes. Notes may|
exhibit the
following
features:
*Consistent use
of the
organizational
strategy for
distinguishing
major and minor
ideas.

A. Hierarchical
structure and
organization
pattern is almost
fully represented.
Major and minor
ideasare present
and cleamost of
the time.

B. Organization is
evidentmost of
the time;2-levels
or groupings of
ideaswith a solid
contingent of
main ideas and
details. Notes ma
exhibit the
following
features:

* Distinction
between major
and minor ideas
using labels
*Distinction
between different
major and minor
ideas besides
labels (e.g.

A. Hierarchical
structure and
organizational
pattern is partially
represented, but
slightly imperfect or
inconsistent. Some
Major and minor
ideas must be
present as indicate(
through labels OR
physical groupings
even if imperfect or
very limited.

B. Organization is
evident as
ydemonstrated bg-
levels or groupings
of ideas but may
be limited or
imperfect Notes
may exhibit the
following features:

brackets,

A. Hierarchical
structure is limited or
mostly missing.

B. Organization is
limited as
demonstrated by only
1-level or grouping

of ideas (equal

i chunks) OR extensive
copying from source
text. Notes may
exhibit the following
visual features:
*Notes look like an
essay with paragraph
to delineate a shift
between major ideas
OR

*Notes may have a
list-like structure, but
no distinction betweer

(e.g. - a bulleted list o
ideas but no
distinction between

within list OR a list of
vocabulary/keywords
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major and minor ideas

major and minor ideas

1l

D

f

sany obvious

A. No hierarchical
structure of major
or minor ideas is
evident.

B. Notes look like
a single paragraph
or an essay with
no visual
distinction (eg.
paragraphs) to
delineate a shift
between major
ideas OR details
are listed without

associations

D. There is not
enough
information to
make a judgment.




Table 21 (cont'd)

*Distinction physically *Distinction
between major separated chunks, between different
and minor ideas | indentation, lines, | sets of major and

uses labels OR a | etc.) minor ideas besides
sophisticated *QOrganization is | labels (e.g. brackets,
visual stratey (e.g| not evidenced physically separated
web, chart, 100% of time chunks, indentation,
outline). because notes maylines, etc.)
*Evidence of occasionally revert *Inconsistent use of
grouping is to 1 level or labels or groups
evidentall of the | groupings of ideas. associated with
time even if there | *Evidence of major and minor

are errors in the | grouping is ideas (e.g.. 2 levels
accuracy or evidentmost of present in only a

content of notes. | the time even if | small portion of the
there are errors in| notes, the remainder
(**2 main ideas | the accuracy or | reverts to 1 level).
with paired minor | content of notes.

ideas is the
minimum (**2 main ideas
threshold to with paired minor

demonstrate the | ideas is the
consistenuse of | minimum
organization and | threshold to
obtain the score of demonstrate the
5) consistenuse of
organization and
obtain the score of
4)
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Table 21 (cont'd)

Content —
Breadth

A. Breadth:
representation
of major ideas
in relationship

A. Covers ALL of
the major ideas
(7Mis) listed in
the brochure
rubric.

A. Covers most of

the major ideas (5
Mis) listed in the
brochure rubric
OR covers all of
the major ideas (6

A. Covers some of
the major ideas (4
Mis) listed in the
brochure rubric OR
covers most of the
major ideas (5 MIs)

A. Inconsistent
coverage of the major
ideas (2 Mis) listed in
the brochure rubric
OR covers some of
the major ideas (3 to 4

E=

A. Covers none of
the major ideas
listed in the
brochure rubric.

to the Mis) but the but the information | MIs) but the
requirements information on 1 | on 1 major idea is | information on these
of the major idea is imperfect (e.g. statesmajor ideas is
brochure imperfect (e.qg. the major idea but | imperfect (e.g. states
rubric (see states the major | the notes contain | the major idea but the
rubric for Ml idea but the notes| inaccuracies) notes contain
categories) contain inaccuracies)
inaccuracies)

Content — A. Provides 6 or | A. Provides 4-5 | A. Provides 3-4 A. Provides 1-2 A. Provides no
Depth more relevant relevant relevant supporting | relevant supporting | supporting details
A. Depth: supporting details| supporting details | details for each maindetails for each main | for the main ideas
representation for EACH main | for each main ideg idea idea -OR-
of supporting | idea presented in | -OR- -OR- -OR- Provides 1-2
details for the notes. Provides 6 or more Provides 5-6 Provides 3-4 supporting details
major ideas | (*Exception for supporting details | supporting details | supporting details for | for each main idea,

the “website” for each main ideg, for each main idea, | each main idea, but | but the details are

which may only
have 1 fact)

but the details are
slightly imperfect
OR inappropriate
for inclusion in the
brochure

but the details are
slightly imperfect
OR inappropriate fo
inclusion in the
brochure

r inappropriate for
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imperfect OR

inclusion in the
brochure

slightly imperfect
OR inappropriate
for inclusion in the
brochure




Table 21 (cont'd)

(e.g. inaccurate
facts, confusion
between facts for
temperate and
tropical
rainforests)

-OR-

Provides 6 or more relevant supporting

relevant
supporting details
for some main
ideas, but 4-5
supporting details
for other main
ideas
(*Exception for
the “website”
which may only
have 1 fact)

(**all main ideas
must have at least
2 supporting
details as a
minimum
threshold for
determining a
score of 4).

(e.g. inaccurate
facts, confusion
between facts for
temperate and
tropical rainforests)
-OR-

Provides 4-5

details for some
main ideas, but 3-4
supporting details
for other main ideas
(*Exception for the
“website” which
may only have 1
fact)

(e.g. inaccurate facts,
confusion between
facts for temperate
and tropical
rainforests)

-OR-

Provides 3-4 relevant
supporting details for
some main ideas, but
1-2 supporting details
for other main ideas
(*Exception for the
“website” which may
only have 1 fact)

(e.g. inaccurate
facts, confusion
between facts for
temperate and
tropical rainforests
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Table 21 (cont'd)

Reduction

A. Evidence
of
summarization
as a
strategy/skill

B. Inclusion
of key words
and phrases

C. Notes make
sense

A. Nearly all of
the important

and summarized
succinctly
(approx. 80-
100%). There are
few to no excess
words.

B. Student uses

2 own words but
also includes key
words and phrase
from the passage.

C. Summaries
include enough
information to
make sense.
Information is
relevant and
important

ideas are reduced

A. The majority of
the ideas in the
notes are
summarized
(approx. 60-80%).
Phrases, and
groupings
represent
information with
great success, but
less than perfect
B. Overall, shows
good ability to
summarize (in a
smeaningful way)
by selecting key
ideas/sentences
andreducing the
sentences into key
words, concepts
and phrases.
Student
summarizes most
info with good
success, but a few
ideas may still be
copied directly
from the passage.

A. Some but not all
ideas are
summarized
(approx. 40-60%).
Many ideas may be
paraphrased but not
consistently or
thoroughly.

B. Overall, shows
good ability to
summarize (in a
meaningful way) by
selecting key
ideas/sentencesd
reducing the
sentences into key
words, concepts anc
phrases. Student
summarizes some
info with success
but many ideas may
still be copied
directly from the
passage.

)
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A. There is evidence
that the student is
beginning to select
information, but notes
closely parallel the
language, structure,
and ideas of the
original websites.

B. Reduces mainly in
the sense of selecting
sentences & key idea

C. Notes makes sens
but there is a tendenc
to rely heavily on the
source passage.

D. Very little evidence
that the student is
independently
arranging and
summarizing the idea
to represent their
meanings

A. There is no
evidence of
summarizing as a
strategy or skKill.
Notes are nearly
copied from the
passage or notes
are reduced too far
to make sense.

B. Student does not

use her own words

sKey information is

included only

checause the studer

ycopied entire
portions of the
passage or no key
words and phrases
are included.

it

C. Notes only make
sense because the
sare copied. Notes
are reduced too far
to make sense.




Table 21 (cont'd)

C. Most but not all
of notes are
reduced. Contains
the gist of most of
the important
ideas. A few of the
notes may be
reduced too far to
make sense.

C. Some of the note

make sense.
Incomplete or
extraneous or
irrelevant wording
may be present.

D. There is not
enough informatior
to make a
judgment.
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Table 22. Brochure Rubric

Appendix G

Brochure Rubric

Highly Proficient | Proficient Developing Emerging Non existent,

ALL Mostly Some None/No Undeveloped

[5] [4] [3] [2] [1]
Content — A. Covers ALL of | A. Covers most of | A. Moderate A. Inconsistent A. Covers none of
Alignment the informational | the informational coverage of the coverage of the the informational
with Rubric | components/categocomponents/categorieinformational informational components/categ
A. Alignment: | ries required by | s required by the components/categoriecomponents/categories ries required by

Coverage of
the
informational
requirements
(including
images)
presented in
the brochure
rubric

the brochure AND
includes 5 or more
relevant images.

brochure (5-7
informational
components)

-OR-

Covers ALL
informational
components/categori
s required by the

3 or less relevant
images.

s required by the
brochure (3-5
informational
components)
_OR_

Covers 5-7
einformational

brochure but includes
2 or less relevant
images.

required by the
brochure (1-2
informational
components)
_OR_

Covers 3-5
informational

components/categoriecomponents/categories
brochure but includes s required by the

required by the
5 brochure but includes

only 1 relevant images

the brochure and
includes no
relevant images.
-OR-
Covers 1-2
informational
components/categ
5 ries required by
the brochure but
includes no
. relevant images.
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Table 22 (cont'd)

Content-
Depth,
Cohesion, &
Accuracy

A Depth -
Representation
of information
that supports
each category.

B. Cohesion -
The extent to
which the
supporting
details connect
with the
category/topic.

C. Accuracy -
Factual
accuracy of
information
presented.

A. Highly
proficient depth
of coverage in the
categories/topics
covered in the
brochure (depth
apparent in 100%
of categoreis
covered).

B. The supporting
details

demonstrate high
cohesion in every
topic.

C. All of the C. Most of the
information information
presented in the | presented in the
brochure brochure
demonstrates demonstrates factug

factual accuracy.

(**depth exculdes

the rainforest map (**depth exculdes

and website
where 1 item
fulfills the
category
requirement)

A. Proficient depth
of coverage in the
categories/topics
covered in the
brochure (depth
apparent in 75% or
more of categories
covered).

B. The supporting
details demonstrate
proficient cohesion
with the topic (1
topic lacks
cohesion).

accuracy (2 or less
factual errors).

the rainforest map
and website where 1
item fulfills the
category
requirement)

A. Moderate depth of
coverage in the
categories/topics
covered in the
brochure (depth
apparent in only 50%-
75% of categories
covered).

B. The supporting

details demonstrate
some cohesion with
the topic (2 topics lack
cohesion)

C. Most of the
information presented
in the brochure
demonstrates factual
accuracy (2 or less
Ifactual errors).

(**depth exculdes the
rainforest map and
website where 1 item
fulfills the category

| requirement)

A. Inconsistent depth
of coverage in the
categories/topics
covered in the brochur
(depth apparent in only
25-50% of categories
covered).

B. The supporting
details demonstrate
inconsistent cohesion
with the topic (3 topics
¢ lack cohesion)

C. Some of the
information presented
in the brochure
demonstrates factual
accuracy, yet some
errors still exist (3-4
factual errors).

(**depth exculdes the
rainforest map and
website where 1 item
fulfills the category
requirement)

pcategories/topics

A. No or almost ng
depth of coverage
in the

covered in the
brochure (depth
apparent in less
than 25% of
categories
covered).

B. The supporting
details
demonstrate
inconsistent
cohesion with the
topic (4 or more
topics lack
cohesion)

C. Significant
factual
innaccuracy in the
brochure (greater
than 5 errors in
factual accuracy).

C. There is not
enough
information to
make a judgment.
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Table 22 (cont'd)

Brochure
Organization
& Aesthetics

A.
Organization
of the
information
within the
brochure.

B. Aesthetic
appeal
appropriate for
a brochure.

A. Organization
is apparent in
100% of the
brochure. (EX.
font consistency -
size, alignment,
colors; image
presentation -
borders, cropping
etc.)

B. The brochure
provides aesthetic
appeal on ALL
panels.

A. Organization is
apparent across mos
of the brochure (75%
of the brochure). (Ex
font consistency -
size, alignment,
colors; image
presentation -

» borders, cropping;
etc.)

B. The brochure

> provides aesthetic
appeal on 4 or more
panels, but lacks
aesthetic appeal on

the remaining panels|

A. Organization is

tapparent across som
of the brochure (50%
of the brochure). (Ex
font consistency -
size, alignment,
colors; image
presentation -
borders, cropping;
etc.)

B. The brochure
provides aesthetic
appeal on 3 panels,
but lacks aesthetic
appeal on the
remaining panels.

A. There is inconsisten

eorganization
throughout the
brochure. (25% of the
brochure). (Ex. font
consistency - size,
alignment, colors;
image presentation -

borders, cropping; etc.

B. The brochure
provides aesthetic

appeal on 1 panel, but
lacks aesthetic appeal

on remaining panels.

tA. There is no

apparent
organization of the
brochure. (Ex. font
consistency - size,
alignment, colors;
image presentatiot
- borders,

cropping; etc.)

B. The brochure
reveals a lack of
aesthetic appeal.

—
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Table 22 (cont'd)

Voice

A. Voice - the
use of a voice
appropriate for
the topic
(rainforest), the
purpose
(informative &
persuasive),
and audience
(tourists).

A. The brochure
demonstrates the
appropriate voice
for the topic,
purpose and
audience 100% o
the time.

A. The brochure
demonstrates the
appropriate voice for

audience most of the
f time (75% of the
brochure).

the topic, purpose andthe topic, purpose an

A. The brochure
demonstrates the
appropriate voice for

audience some of the
time (50-75% of the
brochure).

-OR-

The voice is
occassionally
inappropriate for the
topic, purpose, and
audience of the
brochure (ex. the
voice in 1 category is
inappropriate but the
remainder of the
categories
demonstrate
appropriate voice)

demonstration of
appropriate voice for

» audience throughout
the brochure. May be
evident in 25% of the

but not the remainder
of the brochure.

-OR-

The voice is
consistently
inappropriate for the
topic, purpose, and
audience of the
brochure.

A. There is inconsisten

dthe topic, purpose, and

brochure or 1 category

tA. There is no
demonstration of
an appropriate
voice for the topic,
purpose and
audience.
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