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Abstract

This investigation is an exploratory study of tlse wf a metacognitive software tool in a
social supportive learning environment. The toohbmed metacognitive knowledge and
regulation functionality embedded within the coitehan eight week online graduate education
course. Twenty-three learners, who were practit@aghers, used the tool. Prior knowledge of
metacognition, including responses to the Metadognhwareness Inventory (Schraw &
Dennison, 1994), was obtained. Prior knowledgeooimunity instructional approaches was
also obtained. Learner interviews focused on thdiational aspects of the metacognitive tool
and the social supportive learning environmentyals as an evaluation of the tool.

Content analysis, combined with an activity thelbaynework, was used to analyze data.
Findings are organized around three main themes: kmowledge, the usability of the tool from
design and technical perspectives, and the effaotiss of the tool related to its design
principles.

The practicing teachers were found to be knowleblgeabout metacognition and
community; however, this knowledge did not ofteanslate into successful instruction.
Learners found the metacognitive tool easy to lisehad difficulty with its design for
conversation. They found activity theory discortitets between the tool and other course tools,
and found the other tools more successful at ergatbmmunity. The tool was evaluated as
equally useful for metacognitive knowledge and fatjon, and more useful for more complex
domain content than less complex content. Learmsosfound the tool useful for modeling the
design of metacognitive instruction for their oveaching.

Conclusions are offered for improvements to metaitivg instruction in general and in

particular for the use of cognitive tools in a sd&upportive online learning environment.
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Chapter 1

The topic of this research study is metacognitidatacognition has been called one of
the top 100 most influential topics of cognitivéesice, as a comprehensive meta-analysis of
over 228 instructional variables that influencemgag found student metacognition near the top
of the list (Wang, Haertel, & Walburg, 1990). A r@w of instructional approaches for students
with learning disabilities found similar resultsi@son, 2001). The National Resource Council
(NRC) report on how people learn (Bransford, Bro&rCocking, 2000) cites the benefit of a
metacognitive approach to education as one ofifesetmain findingsThe American
Psychological Association (APA), in its report foframework for school redesign and reform
(APA, 1997), concluded that metacognition is onéhefmost important principles for learning.
Based on that research, McCombs and Vakili (2@@8uded metacognition in their own
framework for a learner-centered system of instomctA new journalMetacognition and
Learning was launched in 2006 to address several comp®oéntetacognition, including
metacognitive awareness, experiences, knowledgesxacutive skills. Most recently, three new
compendiums of metacognition research have beelispatl (Waters & Schneider, 2010;
Hacker, Dunlosky, & Graesser, 2009; Dunlosky, 2009gtacognition has been a popular
research topic for over 35 years; a recent ERIQvkeg search for the term returns at least 3,200
studies between 1975 and 2010.

This first chapter provides an overview of vari@eginitions of metacognition. It then
highlights different approaches to metacognitiva@rnnction. The lack of consensus to the
variety of approaches indicates a need for futesearch. The purpose and significance of this
study are established and the research questiensteoduced. Then, in order to situate the

reader to the following chapters, a detailed desion is given of the researcher-created
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metacognitive tool, Metacog, used in this studinaly, given its relative novelty, the analytical
framework of activity theory used in the study xpkained.
Metacognition and Metacognitive Instruction

Despite its popularity, both researchers and pgracérs often disagree on exactly what
metacognition is. Even a cursory review of theréiture reveals a dizzying array of ideas
associated with metacognition. These include kndgédeof strategies, tasks, and self;
monitoring and regulation; planning and problenrespntation; reflection and evaluation; and
even control over environmental factors such adysspace and noise level. The plethora of
definitions, components, and subcomponents ardeléia Chapter 2.

Not surprisingly, the various definitions and madef metacognition have also led to
different approaches to practically integrate theddits of metacognition into the design of
education. These different approaches are alsdeatkta Chapter 2. Lin (2001) asserted that
metacognitive instruction studies generally coneatl on either a strategy approach or a social
(community) approach to instruction, but not bolih strategy training, students are taught
metacognitive strategies and then practice themagatlar intervals. In the creation of social
supportive environments, metacognitive skills, wlstill explicitly taught, are practiced in the
context of the working on domain content with other

Lin (2001) also asserted that the content taughtetacognitive instruction studies was
either domain-specific, or self-as-learner, butlath. Domain-specific content relates to one
particular domain, for example, algebra or scierfself-as-learner content relates to helping
students understand themselves as learners, forpdatheir strengths and weaknesses as

readers. Lin (2001) advocated combining both agghves (strategy and social) and both areas
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of content (domain-specific and self-as-learnet)atier reflect the reality of metacognition in
applied learning environments.
The Present Study: Purpose and Research Questions

Metacognition is important to learning, yet teachinethods for metacognition are not
clearly agreed upon. Social supportive learningrenments hold great promise for such
instruction, yet the design of these environmeaitsHis instruction is also not clear. Relative to
the study of traditional environments, the studwpproaches and tools for teaching
metacognition using virtual communities is alsaoljaiecent.

In order to investigate metacognitive instructioran online community where strategy,
community, domain knowledge and self-as-learnem#tedge are considered, a focus on the
change process in the learners who are part of@uemvironment is needed. Researchers need
to know not onlyif a particular implementation of instructional desigorks, but as importantly,
howit works (Briggs, 2008; Fletcher, 1996). Spealabgut online courses Henning (2003)
states “more than data of performance in the tdolgyas needed to interpret the learners’ social
position comprehensively” (p. 304).

The purpose of this study, then, was to describeeitperiences of learners during
embedded metacognitive instruction in a social supge learning environment, and the tools
and factors that facilitated metacognitive learnimguch an environment. This study
specifically focused on using a particular tooaisocial supportive online graduate course, and
the change process related to adult learners’ ogtattve knowledge and regulation in that
context.

Given its purpose, three research questions wergidered:
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1. What were learners’ prior knowledge and use effacognitive skills based on their

educational experiences and life experiences?

2. How did a particular metacognitive tool (Metagag the context of a socially supportive

online learning environment, mediate the actionkeafners?

3. How did learners evaluate their experience afrieng metacognitive skills in such a

context?

Design of the Learning Environment and Metacogaifieol

In order to study these questions, a cognitiversoft tool was designed. The tool was
named, appropriately enough, Metacog. Learnerd M&tacog during an online graduate
education course, which itself was designed asilssupportive environment. Given their
critical importance for this study and their undansling and evaluation by the reader, the social
supportive learning environment and Metacog arerdssd in detail in the following pages.

A Social Supportive Learning Environment
Following on the characterization of trust as foatnwhal to community (Kling &
Courtright, 2004; Wenger, McDermott, & Snyder, 2p0fre was a focus on establishing trust
in the online learning environment. This was dosieg a variety of practical and research-based
methods. Practically, learners were required tathice themselves and find out about each
other early in the course. Rules of community edttpiwere also posted and learners were
encouraged to suggest additions or modificatiortedse. In addition, learners were introduced
to the basic characteristics of collaborative wgrtup dynamics (Forsyth, 1998).
Jarvenpaa and Leidner (1999) describe several misieuctor behaviors that facilitate

trust in virtual communities, which were also eny@d in the course by the instructor:

communicating enthusiasm, coping with technicaleutainties, predictable communication, and
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substantial and timely response. The objectivéhe$é various approaches was to create a safe
environment for the risk taking that helps formstru
Metacog: A Cognitive Tool for Metacognitive Instiioa

The metacognitive tool, Metacog, was a central nodke study. The tool allowed for
the application of metacognitive knowledge (defiascknowledge of task, person, and strategy
variables) and the practice of metacognitive regutadefined as planning, monitoring, and
evaluation) through answering specific questioasvidually, then engaging in conversation
with other students about those responses in todeach mutual understanding. Help videos
and instructor instructions to use the tool werailable for review at any time. Several
screenshots of the tool interface are includedppehdix A.

As part of the learning activities associated i course, learners used the web-based
metacognitive tool while completing two kinds ofigities, course readings and course
assignments. Course readings were academic joamnzées taken from the cognitive science
literature. Course assignments were associatedtethinal project for the course, a complete
unit plan based on the domain content taught byedumer (all learners were practicing
teachers). The readings and assignments are ph oburse syllabus in Appendix C.

A learner (Learner A) first used the tool with t@urse readings, and the focus was on
metacognitive knowledge. During or after a readlregrner A completed a series of questions.
The questions themselves embedded metacognitategies, but related specifically to the
domain content of the course, which was a grade@miese on the implications of cognitive
science for teaching and learning. For examplenkra answered questions about course
readings that reflected a particular aspect ofqrersask, or strategy knowledge. Learner A

might answer the question “Using only one sentewb@t is the author’'s main point in this
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reading?” as an illustration of the metacognitearhing strategy of summarization. Likewise, a
learner might also answer the question, “If youeverimplement the author’s main suggestion
in this reading, how comfortable would you feelmpit and why?” This question served as an
example of metacognitive person knowledge, inc¢hise self-efficacy (Bandura, 1986), in a
particular topic area. A list of all questionsngluded in Appendix B.

While answering questions, learners were also sheodefinition of the metacognitive
strategy, as well as how and when to use it. Tkpéi@t declarative, procedural, and conditional
knowledge is an important part of metacognitivenirag (Lin, 2001). Once Learner A had
answered the questions, her answers were subraittédtored by the tool.

The next step in the process was for Learner A&#&aol the responses of other learners.
The tool, however, allowed learners to view otlearhers’ responses only after they had
answered the initial questions individually. Thegjuirement forced learners to compose their
own ideas, which promotes monitoring of currentenstanding (i.e., feeling of knowing),
another metacognitive skill (Nelson & Narens, 199@)ich in turn also helps focuses on areas
for improvement.

Learner A was directed to find an answer giverabgther learner (Learner B) with
which Learner A disagreed. Learner A then contatestner B using the tool and engaged
Learner B in a one-to-one conversation. Learndrd® explained his answer. Both learners
continued the conversation to arrive at mutual wstdading (whether or not agreement was
reached). Each learner then reflected on how (@nieir understanding changed during the
duration of the conversation.

The sociocultural perspective of Vygotsky (19783cdssed later in this chapter, would

suggest that such learning with others is essdotidhe development of higher psychological
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functions, such as metacognition. From a cogngiience approach (e.g., Clement & Nastasi,
1998; Bruer, 1993), the conversations with othéfieyed consideration and reconciliation of
different perspectives, which facilitates the depahent of higher order thinking, such as
metacognition.

The choice of one-to-one conversations versusgetaroup discussion was made for
two reasons. First, learners gained the benefit®ltdboration and perspective taking with one
person without the additional cognitive load of mgimg multiple perspectives as well as group
dynamics, as cognitive load has been theorizedtéofere with metacognitive processing
(Veenman, Hout-Wolters, & Afflerbach, 2006). Cogrettools in general usually attempt to
reduce cognitive load (Lajoie, 1993; Oliver & Halimi 2000; Van Bruggen, Kirschner &
Jochems, 2002; Robertson, Elliot, & Robinson, 20@@sides reducing cognitive load, the
other reason for one-to-one conversations wagtihstt might be more easily established in dyad
relationships than the competing interests of gelagroup.

In addition to required one-on-one conversatiorth wiher learners, learners also had the
ability to view (only) the conversations betweehestlearners. This further allowed for exposure
to multiple perspectives, both at the individuakleand conversation level. The possibility to
evaluate one’s standing in relation to the growg, social metacognition (Inaba, 2006), could be
a valuable tool to motivate improvement in problameas.

After using Metacog with course readings to addnestacognitive knowledge, the tool
was used by learners to address metacognitiveaggul defined as planning, monitoring, and
reflection. The use of the tool followed the sacnbaboration pattern for both metacognitive
knowledge and regulation; however, the implemeoatvas slightly different. When the focus

was on metacognitive regulation, learners werectBreto answer questions related to
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completing a particular unit plan assignment, iadtef a course reading. For example, a learner
was asked to describe her plan for working on tiieplan, finding resources, anticipating
difficulties, etc. A list of all questions is inded in Appendix B.

The design decision to direct metacognitive knog&edractice at the course readings
and metacognitive regulation practice at the coassggnments was made for two reasons. First,
practicing the different components of metacognitiodifferent situations should promote
generalization of metacognitive skills (at leasthivi the domain), and guards against inert
knowledge. Second, the unit plan assignments welit-faceted tasks involving coordination of
several elements done over a period of time they are complex tasks). Since the benefits of
using metacognitive skills has been shown to bect#tl by task complexif}yeenman &

Spaans, 2005)his design allowed for metacognitive skills toused which might not be needed
for the less complex tasks associated with theimgad
Activity Theory

In the naturalistic setting of the online socigbgartive learning environment, a case study
approach was used to gather data. Based on tiiygsstacus on the activity of the learners in
such a community, an analytical framework calletivdy theory was used to find and organize
patterns in the data. Given its critical impodarior this study and its understanding by the
reader in evaluating the study, activity theorgésailed in the following pages, rather than
waiting until the data analysis section of the méthilogy chapter of this study.

Sociocultural Theory

No discussion of activity theory can begin withaytrior discussion of sociocultural

theory and Lev Vygotsky. Vygotsky is arguably thest influential Russian psychologist of the

last 100 years. Although his academic career washart by tuberculosis at the age of 37, his
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ambitious goal during his short professional lifasio radically change psychology (Kaptelinin
and Nardi, 2006). Vygotsky believed that psychologthe early 1900s was trapped at a
theoretical impasse (Kaptelinin and Nardi, 2006gMgky, 1978). He argued that the root of the
problem was the conception at the time in psychodghought about a separation of the
individual from society. While society was seernirdiiencing the development of an
individual’'s thinking, the emphasis was always lo@ inner workings of the individual mind.

Vygotsky's (1978) radical departure from this pmsitwas that society did not merely
influence cognition; rather society was mainly @sgble for the development of that cognition.
All higher psychological processes (e.g., matherahteasoning, language use, metacognition)
beyond the basic cognitive processes that areghnatie animals (e.g., memory and perception)
were developed as the result of the interplay betvan individual’s basic cognition and the
society to which the individual belonged (Vygotsk®,78). From this, Vygotsky posited the first
law of genetic development that states that alhéigpsychological processes first manifested
themselves socially at the interpersonal level betwpeople, then were manifested again,
internalized at the intrapersonal level, within theividual (Vygotsky, 1978). From this
perspective, Vygotsky developed his now well-kna@ncept of the zone of proximal
development (ZPD), which is the difference betwienlevel of development of an individual
acting alone, and the potential level of developneémn individual acting with a more
knowledgeable other. The concept of ZPD has ofeamlzited as the theoretical grounds for
such instructional methods as scaffolding, fadarg] collaboration (Kaptelinin and Nardi,
2006).

Vygotsky further believed that the interplay betweseciety and individual was always

mediated by activities involving tool use (Vygotsk®78). He described physical technical tools
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(such as hammers), psychological but physical taish as art and maps), and psychological
symbolic tools, or signs (such as mathematical tdashand language) (Kaptelinin and Nardi,
2006). Tools originate in society, and as suchaiardll of the historical, social, and cultural
knowledge of a society regarding the process fachvthe tool is used. But the use of tools can
be eventually internalized by individuals to makese of and act upon the world; the “tools
transform natural mental processes into instrunh@ts, that is, mental processes mediated by
culturally developed means” (Kaptelinin and Nag&fl06, p. 42). These instrumental acts are the
higher psychological functions discussed aboves @htion in the world results in a cycle of
internationalization and externalization. Socidtgges individual cognition and individual
cognition shapes society. Mind and society cannatyically be separated.

Vygotsky also believed that the research methodiseofime could not adequately
capture the relationship of mind and society asiated by tools (Kaptelinin and Nardi, 2006;
Vygotsky, 1978). Traditional experimental technigimeeasured only the products of
development, and also sought to “control for” tbeiscultural influence on development. He
advocated methods that considered this influendeallowed for observation of change in
cognitive processes over time, rather than solelgmaend product.

Interestingly, in the introduction to Vygotskykéind in Society(1978), two of the book’s
editors, Michael Cole and Sylvia Scribner, expljcihention (in the Introduction,

p. 13) the studies of John Flavell, considered lapyrthe founder of modern metacognition
research (discussed in Chapter 2). Flavell adedcddte use of how and why research questions,
and the use of methodology similar to that advatateVygotsky.

Vygotsky’s call for a methodological framework tddaiess the needs above significantly

influenced the development of activity theory byat his pupils, Aleksey Leontiev.
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Activity Theory

Aleksey Leontiev was a student of Vygotsky. Leontike Vygotsky, believed in the
unity of human consciousness and the activity ah&m beings in the world. The mind was
social in nature and therefore any study of thednsimould also investigate the interplay between
mind and the world (Kaptelinin & Nardi, 2006). Wiitleveloping a theory of the historical
origin of the human psyche (Kaptelinin & Nardi, B)0Leontiev began using the concept of
activity as an analytical tool in his researchitdtbasic level, activity is understood as a system
encompassing a subject acting towards an objebieddctivity.
Subjects

A subject is the doer of the action, whose perspedbrms the focus of the activity. For
example, an activity such as a soccer game isirgterd differently depending on whether the
subject is a player, a coach, a fan, or a nonFanLeontiev, the subject was a living individual
organism, and his concentration was on human stsbjeater Engestrom (1987) extended the
concept of the subject to include groups as suhjétthe present study, subjects of the activity
were the learners in the online course; their dtarsstics are detailed in later chapters.
Object

The object is what subjects are trying to accorhghsan activity. Objects are of special
importance then in activity theory; they are théieal characteristic in defining an activity. For
Leontiev (1981), an “objectless” activity is notgsible.

The exact meaning of object in an activity theamglgsis is often confused. Kaptelinin
and Nardi (2006) think that some of this confusanises because Leontiev provides support for
two different meanings of the woabjectin his explication of activity theory; Leontieves

both the wordpredmetandobjekt Predmetrefers to “the target or content of a thought or
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action” (Kaptelinin & Nardi, 2006, p. 139; Ozhegd®82). This can be considered tigect of
the activity or as Kaptelinin and Nardi (2006) helpfully sugigeheobjectiveof the activity. It
is the “why” of an activity.

The other word for object in activity theomghjekt has a narrower meaning. It refers to
primarily “material things that exist independentiythe mind” (Kaptelinin & Nardi, 2006, p.
139; Ozhegov, 1982Marken (2006, p. 47) describes the object in thisss as “that which is
acted on by the activity system.” He suggestskihmof the object element of activity as
conceptually similar then to the grammatical obje@ sentence diagram — what the subject
performed some action upon. He goes on to offdratelpful prompt to get at this meaning is,
“What will change as a result of this activity?”

The different emphases on object in Leontiev’s whaike resulted in different
contemporary uses of activity theory. An approlbased on Leontiev’s original psychological
perspective illustrates the “object as objectigegdmetperspective. While it does not exclude
collective subjects, and it acknowledges thatetihay is inherently social, the approach is
geared towards the analysis of individual subjectfie overall emphasis is on their
understanding of the object.

A different approach, most often associated withwlork of Engestrom (1987), to be
detailed later in this chapter, focuses on theé€obgas thing'bbjektorientation. This focus
stems from Engestrom’s application of activity thet organizational management. This
approach often is used with collective subjectagplied settings; for example, a group of users
testing a new corporate software product. Eaclvighdal subject still has an idiosyncratic

object (as objective), but the overall emphasithefanalysis is on the object as thing.
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Nardi and Kaptelinin (2006) argue that the two apghes, while different, are
complementary. The present study combined appesadihile the “object as thing” was a
focus on metacognitive knowledge and skills, thigiéot as objective” was to use the
metacognitive tool in a social supportive learnamyironment for purposes of the course.
Needs and Motives

Regardless of the interpretation of object, in\aigtitheory the subject must be meeting
some kind of need by interacting with an objeche®d can be physical, such as hunger, or
mental, such as success. For Leontiev, when aiaerét by an object, this creates a special
relationship between the need and object, knowthemotive (Kaptelinin & Nardi, 2006).

While humans can have needs without objects, omezd has met an object, and a motive has
been created, the elements are inseparable.

Later theorists (Dmitry Leontiev, 1993; Hyysalo 080 Kaptelinin & Nardi, 2006) rightly
argue that Leontiev’s concept of object in finiedmet‘object as objective” sense is problematic
for at least two major reasons. First, if a neemé$ by an object and this pairing is accorded the
special status of motive, then what is the conc@mtiiference between an object of activity and
a motive? Is the thing that the subject is tryiogtcomplish the object or the motive, once it has
become intertwined with a need? The second pratieraspect of the concept of object is that
Leontiev, while acknowledging the possibility, didt adequately account for multiple motives
that result in a particular activity being undegakKaptelinin & Nardi, 2006). In his
conception, there is a one-to-one correspondertegeba a need, a motive, and an object. Of
course, every day life often reflects competingivest

Kaptelinin and Nardi (2006) suggest separatingdka of motive from the idea of object

of activity. This elegant proposal allows for aiteptable solution to both of the problems
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associated with Leontiev’s concept of object ofatgt First, it suggests that while an object and
a motive are conceptually similar when there igyamle motive, this is not the case when there
are two or more motives. When there are two or mawéves (now coupled with their
underlying needs), then the object of activity ttesults combines the multiple motives.
Secondly, the suggestion of Kaptelinin and Nar@0@&) affords activity theory more analytical
power. Activities may be much more explainable wharitiple motives are considered for one
resulting activity. The authors give the exampla diunter who is hunting dangerous game. His
two simultaneous motives are both to stay alivetargkt food, so he engages in the object of
the activity of chasing his game until it tires asdess dangerous to confront and kill. Without
accounting for both motives, his activity is lesagonable from the perspective of an observer.
Tools, Functional Organs, and Metafunctional Corepetes

Leontiev follows Vygotsky in highlighting the medianal quality of tools, including
language, in activity. Subjects use tools (alseroftalled instruments or artifacts) to address
their objects. The tool, as a product of a societytains the collected wisdom of that society.
By its use and internalization, it transforms theividual; society shapes mind. Leontiev (1981)
describes the combination of human internal cajiegsiland external tools as creating functional
organs. Functional organs “allow the individuahttain goals that could not be attained
otherwise” (Kaptelinin & Nardi, 2006, p. 65).

Kaptelinin (1996) proposes three extensions ottmeept of functional organs. First,
tool-related competencies include “knowledge albetfunctionality of a tool, as well as the
skills necessary to operate it” (Kaptelinin & Naréd06, p. 64). Second, task-related

competencies “include knowledge about the higheellgoals attainable with the use of the
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tools, and skills of translating these goals it tool’s functionality” (Kaptelinin & Nardi,

2006, p. 65). Finally, Kaptelinin and Nardi (20@®scribe metafunctional competencies that:
...Integrate the functional organs into the systéimuman activities as a whole. In
contrast with tool-related and task-related compaes, metafunctional competencies
are not directly related to employing functionajj@ns for reaching goals. Instead, they
deal with the coordination of multiple goals thahde attained via one action, with the
limitations of the functional organs ...and with seféects, maintenance, and
troubleshooting. (p. 65)

The similarities between these three competentas&-felated, tool-related, and
metafunctional) and several metacognition conceple detailed in Chapter 2 are striking.
Briefly, metacognitive task knowledge and stratkggwledge (Flavell, 1976) are conveyed in
the concepts, as in the distinction between deolasaconditional, and strategic knowledge. In
addition, the concept of metafunctional competeailtydes to the metacognitive regulatory
functions of planning, monitoring, and evaluation.

Division of Labor
Leontiev further expanded upon the influence ofetg®n the mind by stressing the role

of the division of labor in society. Biological tacs were no longer the primary factors that

shaped mind once humans organized into societytéhiam & Nardi, 2006). Society, especially
through the division of labor, had the effect (faisociating a person’s actions from her ultimate
goals. In a famous example by Leontiev, huntegssociety divide into two groups. One group
beats the bushes to scare animals out of hidinge wie second group waits nearby to actually
kill the animals. The actions of the first group @ot directly related to the ultimate goal of

killing the animals. But if one takes into accotim division of labor between the bush-beaters
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and animal-killers, the arrangement makes perfatse from the perspective of society. A
division of labor explains the individual's actigmissociated as they are from the more obvious
ultimate goal. In the present study, the divissbtabor might be thought of the different actions
learners had to take in the counseelation to each other, such as engaging imaesation
with another learner after answering the initiagésfions. Another division of labor might be
what the instructor did versus what the learneds di
Engestrom’s Activity Theory Triangle

Activity theory is an ambitious analytical framewdor describing activity and it
contains many components that may not be relewaait tesearchers. The ambition of the
framework has also sometimes made it difficultgoactical use. Since Leontiev’s initial
conception, others have sought to create toolsdbas¢he theory to make it more usable. One
highly influential tool is the activity triangle (f§estrom, 1987).

Engestrom (quoted in Kaptelinin & Nardi, 2006) déses his tool as such:

... object-oriented, collective, and culturally med@human activity system. Minimum

elements of this system include the object, suppaetiating artifacts (signs and tools)

[or instruments], rules, community, and divisionaor. (p. 99)

Engestrom’s triangle is usually presented graplyies in Figure 1.

Figure 1.Engestrom Activity System Triangle

Instruments

Subject , +, x Object —— Cutcome

Rules Community Division of Labor
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Based on Engestrom’s language, the nodes of thetpttiangle have come to be called
the elements of activity. All of the elements h&een previously described in this chapter with
the exception of rules, community, and outcome.

Rules guide or constrain the system’s actions atatactions (Nelson & Kim, 2001).
They determine what subjects can and can’t do.ekample, in a university education setting,
the instructor usually determines the course regliassignments, and schedule. Students may
or may not have the ability to decide on papera@peas. These formal rules are generally
found in the syllabus. A more informal rule maytbat an online instructor will not answer a
guestion via email if the question has been ansivenea general course discussion board
already. In this study, rules were grouped into tagjor categories. First, there were rules that
defined what the learners had to do individuallyhe class (e.g., assignments). Second, there
were rules/constraints that had been built intdftinetionality of the metacognitive tool (e.g.,
having to answer a question first before seeinge¢bponse of others).

The community is people (individuals or groups) wiawe the same object (Engestrom,
1999). For example, a research team collaborating grant proposal may share the object of
being awarded the grant. Another community mag bab-group of the same researchers
tasked with designing the methodology section efgtoposal. Engestrom specifically
developed the triangle as a solution to both camsid groups as subjects, and as an explicit
acknowledgement that subjects are always actingmwaé larger (community) activity system
(Kaptelinin & Nardi, 2006). This extension of adtwtheory is hardly surprising given its
sociocultural basis; the triangle has since beed as an analytical tool for both single and
group subjects. Marken (2006) suggests that contyyunia more formal organizational or

corporate setting, also may also be consideretl teeastakeholders related to an object. In this
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study, the formal community was all learners indlass in relation to an individual learner, plus
the instructor. At a broader level, any other parsr group that affected the object of the
activity, e.g., the developer/programmer of Metadogtructors teaching other classes in which
learners were enrolled, university administratets, could have been considered stakeholders in
the community.

Finally, the outcome is the goal of the activityn this sense, the outcome in the activity
triangle, positioned to the right of the triangheFigure 1, is conceptually similar to Leontiev’s
predmetor “object as objective.” (The object in the tge, meanwhile, positioned as a node of
the activity triangle along with subject, rulespl®y community, and division of labor, is more
similar to Leontiev'sobjectwhere the focus is on an “object as thing” origota) While this
exploratory study was not designed to formally teshe ultimate outcome of using the
metacognitive tool would be having learners intézeametacognitive knowledge and skills.
Disconnections

Of special note is that the activity triangle iseof used by researchers to discover
disconnections (also called contradictions or mmsin the literature) at or between elements of
an activity system. For example, a disconnectiog exast between the rule element of a system
such as the mandated use of a particular repdntergrchy in a corporation, and the tool
(instrument) element of a system, such as the@as®pying multiple people in any email
software program. Barab, Barnett, Yamagata-Lyncj®, and Keating (2002) used Activity
Theory to discover tensions between elements of\gtsity astronomy course using 3-D
modeling technology. They found, for example, astem at the subject element between
students being active and engaged learners, asteédiy the new 3-D technology, versus being

passive recipients of knowledge.
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Engestrom (1987) outlined four possible levelsatcadictions in an activity system.
(While this study uses the term disconnection thhamwt, Engestrom uses the term contradiction,
so the latter term will be used in this sectioAgcording to Engestrom, a Level 1 Primary
Contradiction is when there is a conflict betweareeement and itself. The two different
expectations of students in the astronomy classeatmould be an example of this. Another
example would be two conflicting rules that empleyare expected to follow in an
organization.

A Level 2 Secondary Contradiction is when two diéfe elements in an activity system
conflict with each other. The conflict between #reail software and the reporting hierarchy
rules is such an example. Another example would Siguation where there is no clear
definition of rules about dividing work in a grougreating a conflict between a (lack of the) rule
element and the division of labor element.

A Level 3 Tertiary Contradiction involves the emntactivity system over time and
transition. Engestrom describes this as “a corttiath between the object/motive of the
dominant form of the central activity and the objeotive of a culturally more advanced form
of the central activity.” (p.89) Objects can charigster than the formal activity systems around
them, creating a conflict between the old and newysnof doing things. An example might be
schools using technology in instruction. With aalwes in the last 20 years, the expectations of
technology-enhanced instruction are rapidly chaggiddministrators and educators must adjust
their practices to meet these changes.

Finally, a Level 4 Quaternary Contradiction is wivemole activity systems conflict with
other activity systems, such as the level of iragamal conflicts between two cultures.

Examples would include the Cold War in the lastegnbetween the Soviet Union and the
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United States, or the recent conflicts betweenriddad Christianity. On a smaller scale, another
example might be the integration of two differeatnpany cultures resulting from a merger.
Quaternary disruptions involve multiple causes effielcts interacting. The uncovering and
analysis of all levels of contradictions is ondlod strengths of activity theory.

With its focus on activity, activity theory has lo&ee a well-developed analytical
framework, and is often used in studies of eduoatitechnology (although not specifically with
metacognitive tools). Murphy and Rodriguez-Manzas42008) provide an introductory
overview to such usesn recent years, activity theory has been extetasond psychology to
a variety of fields including human computer intgi@n (HCI) and computer supported
collaborative learning (CSCL), as well as educatemmmunication studies, and ergonomics
(Kaptelinin & Nardi, 2006). Given the aim of intggmting learner use of a new tool, with
probable varying motives, all within a specific mmultural and historical learning context,
activity theory serves as strong foundation fos gtudy.

Significance of the Study

This study contributes to the literature by focgsim the learner’'s change process, as
well as by situating the study as an investigatibaffective instructional methods for
metacognitive skills. The findings of this studylliiaiave implications for both practice and
theory.

Theory

Metacognitive skills are only one aspect of leagniout an important part. It is important
for educational researchers to better understanddhstruct and the instructional methods
related to it. While Brown (1987) acknowledges tma&tacognition is “fraught with some of the

most difficult and enduring epistemological prob&eaf psychology” (p. 66), she also believes
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that “metacognitive-like entities lie at the veppts of the learning process” (p. 66). Should
metacognition strategies be taught as embeddedhvdtimain instruction, and that domain
instruction itself embedded in a social supporéwgironment? What does such an experience
look and feel like to students? Additionally, asieation is increasingly delivered through virtual
learning environments, there is a need to undeddtaw such environments affect instructional
design. What tools facilitate metacognitioitsis study intends to provide some insight to these
guestions by illuminating the role of metacognitiorstudent learning.
Practice

This study addresses metacognition and its assddearning methods in an online
social supportive learning environment. The berefies of the findings of this study will be
students who will gain from improvements in leaghenvironments designed to teach
metacognition. More directly, those professionat®wreate and teach through such
environments will benefit from the knowledge of enmmental design, tool use, and student
factors examined in this study.

Chapter 1 Summary

This chapter has introduced the topic of metacagnitMetacognition has been popular
in educational literature for at least 35 yearsl arstill popular today. Despite this popularity,
there are many different conceptions of metacogmitl his diversity of opinion, premised on a
variety of definitions, has led to a multitude n$fructional approaches. This suggests a need to
study instructional approaches to metacognitionenatwsely. The purpose of this study is to
analyze one particular metacognitive tool in aipalar social supportive learning environment.

Likewise, the appropriate analytical framework dddae used for such a study. Activity

theory was also introduced in this chapter. WHacus on the elements of activity, and its
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ability to uncover disconnections within that ait§iyactivity theory is well suited for the task.

The next chapter will describe the various appreat¢b metacognition and its teaching in detail.
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Chapter 2: Literature Review

Despite its seemingly universal appeal to educatoetacognition has been defined in
different ways over the years by researchers.dt) faviews of metacognition, this one included,
generally spend at least some time commenting ®ndhous uses of the term itself.

This chapter begins with an overview of differerddals and components of
metacognition. It then describes the overlap dfacegnition with the closely related construct
of self-regulated learning. The impact of theseniteonal issues on the study of metacognition
is also discussed related to the measurement @fcognition, including distinguishing between
cognition and metacognition, and the debate owedtmain dependence or independence of
metacognition. An overview of approaches to majadove instruction is provided, as well as
specific detailed examples of several studies aal$t These instructional approaches include
classroom scaffolding, the use of cognitive toats] virtual communities. Finally, recent
literature and tools on metacognitive instructiavailable after the development of Metacog (the
metacognitive tool used in this study), are disedss

Metacognition Components and Models

Metacognition was introduced formally to the ediarsl research community by Flavell
(1976) who explored the use of mnemonics with caild When some children failed to
generalize the strategy after it was taught, Flaxgicluded that successful children were not
only aware of the usefulness of the mnemonicsegjyatout were also monitoring and regulating
their own memory processes during its use. Poputaférred to as “thinking about thinking,”
Flavell (1976) said:

Metacognition refers to one’s knowledge concermng’s own cognitive processes or

anything related to them, e.g., the learning-rat¢ymoperties of information or data...
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Metacognition refers, among other things, to thtevaagnonitoring and consequent
regulation and orchestration of those processeslation to the cognitive objects or data
on which they bear, usually in the service of sammecrete [problem solving] goal or
objective. (p. 232)

Schoenfeld (1992) described this definition asctén-sink” (p. 38) in that it includes a
number of categories. Brown (1987) acknowledgesttieafuzziness has resulted in “nontrivial
problems associated with the current blanket usagjee term” (p. 107). While many definitions
and models of metacognition have been offered e, Borowski, Chan, & Muthukrishna,
2000; Butterfield, Albertson, & Johnston, 1995; &¢el, 1996; Quintana, Zhang, & Krajcik,
2005), the Flavell definition encompasses the tvaanncomponents of metacognition most often
mentioned in the literature: knowledge of one’s dhinking, and regulation of that thinking
(Flavell, 1977; Brown, Bransford, Ferrara, & Camm@p1983; Hacker, Dunlosky & Graesser,
1998; McCormick, 2003). Even the simple two-compumaodel of metacognition suggested by
this definition, however, is not without disagreerim the literature. Brown (1987) argues that
it is regrettable that both knowledge and regulatmmponents are included in the same model.
On the other hand, it is hard to imagine reguladirapgnitive process without being
knowledgeable about that process; the knowledggpoaent of metacognition seems to be a
necessary part of any model of the construct.

Metacognitive Knowledge

The presence of the knowledge component in a naddaktacognition, however, does
not alleviate disagreements about which subcompsrdrknowledge should be included in the
model. Flavell and Wellman (1977) originally suggelsthree knowledge subcomponents:

knowledge of task, knowledge of strategy, and kieolye of person.
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Knowledge of Task

Tasks are the activities that learners are tryongccomplish. Knowledge of the task
affects how learners attempt to solve them. Examipidude knowing that the more information
given in a question, the easier it should be tees@intrich, Wolters, & Baxter, 2000); knowing
that some tasks like remembering the gist of aystioe less difficult than other tasks such as
remembering a story verbatim (Flavell, 1979); andwing the basic characteristics of a task
such as pair association or sort-recall (Reid &Barski, 1987).

Knowledge of Strategy

Strategies help learners achieve tasks. Stratagiecognitive operations above and
beyond the processes that are a natural conseqatocagying out a task, ranging from one
such operation to a sequence of interdependenaiopes” (Pressley, Forrest-Pressley, Elliot-
Faust, & Miller; 1985). Knowledge of strategiesiliégates cognitive activities used in learning
such as “memorizing, thinking, reasoning, problatviag, planning, studying, reading, writing,
etc.” (Pintrich, Wolters, & Baxter, 2000, p. 46)sidg the earlier task examples, a strategy to
achieve the pair association task might be theotiggerrogative-associative mediators, and a
strategy to achieve the sort-recall task mightheeuse of clustering (Reid and Barkowski,
1987). Other examples include knowing that rehéaesahelp in memorization, and elaboration
can help in comprehension (Pintrich, Wolters, & &ax2000).

Critically important to the knowledge of strategieshe distinction among declarative,
procedural, and conditional knowledge. A large grotimetacognition researchers (e.g.,
Alexander et al., 1991; Paris, Lipson, & Wixson839Schraw & Moshman, 1995) note this
distinction; it is also found in more general saslof cognition (e.g., Bransford, Brown, and

Cocking, 2000; Bruer, 1993). Briefly, declaratiteategy knowledge is knowledge that a
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strategy exists. Procedural strategy knowledgeakedge of how to use the strategy.
Conditional strategy knowledge is knowledge of whad why to use a particular strategy.
Knowledge of Person

Flavell's original conception of knowledge of pensacluded beliefs about the self such
as knowing that one is better at memory than proldelving tasks (Flavell, 1979). Some
authors have suggested, however, that knowledgersbn is a non-cognitive affective variable,
and while important, should be excluded from thewdedge component of metacognition (e.g.,
Pintrich, Wolters, & Baxter, 2000; Garcia & Pintric1994).

Most conceptions of metacognition, however, based more holistic perspective of
learning, continue to include the motivational atp®f the person knowledge subcomponent
(Lin, 2001). Lin’s (2001) call for the inclusion etlf-as-learner knowledge in metacognitive
instruction mentioned earlier, reflects this. Barknowledge in models which include it is often
interpreted to mean attributional beliefs of leasn@bout personal success or failure in learning
(Borowski, Chan, & Muthukrishna, 2000). Borowskhd&, and Muthukrishna (2000) list
common reasons attributed to success or failuchydmg ability, effort, attitude, fatigue, and
luck. Weiner (1984) classifies these attributioosaading to internal or external locus, stability
over time, and controllability by oneself. Diffeteattributions or combinations of attributions
ultimately can affect strategy selection and tasggmance. For example, attribution to
personal effort results in persistence when diffiea arise (Nicholls, 1984; Weiner, 1984).

Metacognitive Regulation

The second basic component of all models of metatiog is regulation, also referred to

in the literature as control processes (Reed, 2RB@/on & Naren, 1990). As Flavell (1976)

suggested, the component is often divided intoseymarate but related subcomponents:
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monitoring and regulation. The idea is that metadogely aware learners actively monitor their
own learning, and upon discovering something anti&s) seek to repair the misunderstanding.
While the separation of monitoring from regulatisritheoretically attractive, research has yet to
show that the two components are completely sepéantrich, Wolters, & Baxter, 2000;
Schraw & Denison, 1994). Although learners maydergly recognize issues in their thinking,
but then fail to regulate (i.e., repair) those essut is more difficult to imagine a learner
regulating a cognitive process without first morniitg it. In addition to the general terms
monitoring and regulation, similar constructs hails® been investigated under such headings as
ease of learning (EOL), feeling of knowing (FOK)dgment of learning (JOL), and confidence
judgments (Nelson & Naren, 1990). Dunlosky and MK¢c(2009) offer a recent overview of
research on these constructs, classifying themesgamognitive judgments.

In addition, under the component of regulation, s@uthors include other
subcomponents in addition to monitoring and regamat~or example, either problem
representation or planning is sometimes includédrbenonitoring. Clements and Nastasi
(1991) separate problem representation from planiminheir model. Conversely, Quintana,
Zhang, & Krajcik (2005) combine the two subcompdeers task understanding and planning in
their metacognitive model for online inquiry.

The term reflection is also a subcomponent of nogaitive regulation in some models.
For example, Quintana, Zhang, & Krajcik (2005) udx# reflection as the last step in their
metacognition model. Unlike monitoring, which udyaccurs during a task, reflection is
generally conceptualized as occurring after a kaskended. In a complex task, however,
monitoring and reflection might well be viewed ke same activity, but having this temporal

distinction.
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Metacognition and Self-Regulated Learning

In recent years, there has been much focus omespitated learning (SRL). This
construct shares many similarities with the idemetacognition, and the resulting overlap has
caused some confusion in both literatures. Frqraetical perspective, metacognition
researchers and metacognitive tool designers arseabito look to the literature of SRL for
related ideas.

The biggest overlap between definitions of metadam and SRL is that both usually
include references to regulation (i.e., monitoramgl control). Pintrich, Wolters, and Baxter
(2000), however, explain that in SRL, learnersraveonly regulating cognition, but they are
also regulating “other factors that can influere&rhing, such as motivation, volition, effort, and
the self-system” (p. 45). In this view, metacogmitis a narrower construct than SRL.

When models of metacognition include person vagsthowever, they can be seen as
very similar to models of SRL, and this may be eafios some confusion. Garcia and Pintrich
(1994) suggest that regulation of both cognitivedes affecting learning and non-cognitive
factors affecting learning are related to the kremgle component of metacognition. Paris and
Winograd (1990) believe some confusion might bedaaeb by reserving the term metacognition
specifically for metacognitive knowledge and natrieetacognitive regulation.

SRL models may also differ from metacognitive madaelthe inclusion of learner
control over environmental factors. For examplieaaner can realize that the level of sound or
music in which they are studying is unacceptabid, she can control whether to continue to
study there (or alter the volume). Not all SRL miedbowever, include environmental control.

Winne and Hadwin (1998, 2008) offer perhaps thetroosplete model of SRL, which

includes phases of task definition, goal setting planning, tactics (learning strategies), and
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adaptations based on reflection. Each of thessgsha influenced by various task
(environmental) conditions such as time and ressjreach phase is also influenced by person
(cognitive) conditions, such as self-as-learneielf&l motivation, domain knowledge, task
knowledge, and strategy knowledge. Each phadagmted by the different conditions, is
metacognitively monitored, and then adjusted (ailetd) as warranted, depending on a learner’s
evaluation of progress towards standards the ledaseinternally established for the phase.

The model is characterized as “unfolding over fibexibly sequenced phases of
recursive cognition ... the results of events in phgse can feed into the metacognitive
monitoring and metacognitive control of any othbage (Winne and Nesbit, 2009, p. 261).” In
this sense, while subordinate to SRL, metacognitimterlies and is fundamental to the entire
model. Azevedo and Witherspoon (2009) suggestattr popular models of SRL (e.g.,
Dunlosky, Hertzog, Kennedy & Thiede, 2005; Ko&aGoldsmith, 1996; Nelson & Naren,
1990; Thiede & Dunlosky, 1999) reflect the essémtiatacognitive components of the Winne
and Hadwin (1998, 2008) model.

The variety of models, components, and subcompsnediuded in different models of
metacognition (including overlapping self-regulatedrning models) make the study of the
construct flexible for a variety of research quass$i, but also simultaneously often perplex the
area of study. A sampling of these issues is egploext.

Issues in the Study of Metacognition

Undoubtedly stemming from the underlying definibrssues, researchers are faced

with several related issues in the study of metaitimp.
Cognition versus Metacognition

In distinguishing cognition from metacognition, odgon is usually characterized as
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cognitive activities that are a necessary partofgia particular task, while metacognition is
characterized as cognitive activities, such as mmng or reasoning, that are “above and
beyond” these task-specific cognitive operationse(iier, 2001; Pressley, Forrest-Pressley,
Elliot-Faust, and Miller, 1985). In other words, tmeognition is learning strategy use (Waters
and Schneider, 2010). Clements and Nastasi (12@@)est that this strategy use is under
conscious control and is analogous to purposefldateon. It is this reflection, or evaluation, on
different strategy options that makes metacognitinata” in the first place. This is related to
conditional knowledge as discussed eatrlier.

Where exactly cognition ends and metacognitiortsstApwever, is difficult to ascertain
when other conceptions of metacognition are sugddstyond conditional strategy use. For
example, Reed (2004) summarizes the relationshipdas his conception of metacognitive
skills and cognitive skills used in problem solvimg doing so, both problem representation and
planning are listed as cognitive processes, wiatl Btrategy selection and monitoring are listed
as metacognitive skills. This would conflict withrodels where problem representation and
planning are considered metacognitive skills thévese

Adding to the confusion between cognition and majadion, and metacognition in
general, Clements and Nastasi (1999) argue thaethemetacognition is additionally used to
describe the unconscious use of executive procéisaesversee cognition, such as in the
cognitive models of Nelson and Naren (1990) andnbtrg (1985).Brown (1987), while
herself perhaps the biggest proponent of metadggnitstruction found in the literature,
nevertheless comments that the idea of a metadogexecutive process poses a homunculus
conundrum. That is, if there is an executive pre@agerseeing cognition, what is overseeing the

executive process?
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Domain Dependence versus Domain Independence

Arguably the holy grail of education is to teachdsnts to become independent, strategic
thinkers. From Piaget to Bloom to Bereiter, edual thinkers have in one way or another
alluded to this. The goal of education is to testtidents to learn how to learn (Sternberg,
2009). It is perhaps no wonder then that metacmgniesearchers often debate whether
metacognition is domain-dependent or domain-inddgen If metacognition is domain-
independent, then once a student has mastere#illhéhe student can use metacognition to
learn in any domain.

Perspectives on this issue, of course, dependepuarttierlying definitions of
metacognition used, and are especially relevatitd&nowledge component of metacognition.
To illustrate, is the knowledge of summarizatioratggies domain-dependent to reading or
domain-independent since such strategies can loeiuseimerous other domains? What does it
mean if a student can summarize readings in biokwglyEnglish, but not in philosophy? Is
summarizing in one domain different from summauggzim another domain? Likewise, are only
somesummarization strategies domain-dependent and acengomain-independent?

Waters and Waters (2010) offer a recent overviethefcurrent state of the debate.
They cite earlier studies on expertise (Chi, Gla&dfarr, 1988; Ericsson & Lehmann, 1996) to
make the case that transfer of general skills foo domain to another has been established as
limited. For example, expert chemists don’t ddipalarly well in addressing political science
problems. Bruer (1993) makes a similar illustratibat a chess grandmaster would not
necessarily make a good leader of a country.

Water and Waters (2010) argue however, that maentditerature (Roberts, 2007;

Siegler & Alibali, 2005) revisits the domain depende issue (specifically in the areas of logical
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reasoning, theory of mind, and number reasonind)camcludes that domain-general processes
are essential. It is not an either-or question ratiter a question of integration between domain-
general and domain-specific knowledge. Especiaiyortant to this study, Waters and Waters,
like many other metacognition researchers, suggasthe best way to study and teach
metacognition is “within a particular domain, bata context in which individuals are
challenged to use a broad range of general stcategwledge.” (p. 115)

In addition to metacognitive knowledge, metacogsitnonitoring and regulation
research must also be scrutinized. Pintrol, Walterd Baxter (2000) state that these control
processes are often assumed to be domain-indegebdéesuggest that since most
metacognition studies are done within one domath s reading, researchers need to explore
how such skills transfer across other domains. 18rtyj Baker and Cerro (2000) maintain that
metacognitive knowledge and control are domain deest, citing studies on low correlations
between metacognitive studies in different doméng., Byrd & Gholson, 1985; Kurdek &

Burt, 1981).
Measuring Metacognition

Even assuming that a researcher has sufficientlined the subcomponents of
metacognition that she will be exploring, the hidleature of the construct makes measuring it
difficult (Wolf, Brush, & Saye, 2003).

Researchers have relied on a variety of studerdwets to operationalize metacognition,
including verbal indication of miscomprehension ¢(kleam, 1977) and strategy use based on an
awareness of task and personal characteristicmgeat & Ransom 1988; Savery, 1998).
Researchers have also employed various methodaldgihniques for measuring

metacognition (Gay, 2002; Wolf, Brush, & Saye, 200dese include think-aloud protocols
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(McNamara & Magliano, 2009; Hill, 1995) and jourimg activities (Brush & Saye, 2000;
Harada, 2001).

The issue is of such magnitude that an entire cenée of noted metacognition scholars
convened to discuss this; a subsequent publicdisnes in the Measurement of Metacognition
(Schraw & Impara, 2000), resulted from the confeeerhessons from the conference included
that researchers should be explicit about whicltcsmiponents they are including in their
models, and that researchers should use a vafietgthods in order to establish validity for
their measures and the construct as a whole. Bhessare far from settled, as one of the original
authors recently reiterated many of the same adimagiin a contemporary compendium on
metacognition (Schraw, 2009), almost a decade tifeconference and subsequent publication.

Teaching Metacognition

As discussed throughout this paper, numerous \sriiée the importance of
metacognition for learning (e.g., Brown, 1987; Jemcé& Paris, 1987; Gredler, 2001). However,
students do not spontaneously develop or use ngtdn@ skills unless they are explicitly
made aware of them (Lin, 2001; McGregor, 1993)sTnderscores the need for instruction that
helps learners to “plan, implement, and evaluagatiing strategies (Palinscar, 1986, p. 123).
Many instructional methods for metacognition hagerbtried to address this need (e.qg.,
Azevedo & Cromley, 2004; Schwartz, Andersen, Hataward, & McGee, 2004; Land &
Hannafin 1997; Hill 1995; Osman & Hannafin, 1992ei@ents & Nastasi, 1988; Nastasi,
Clements, & Battista, 1990).

Lin (2001) claims that given the large number otamegnition studies, a comprehensive
review of the literature “would require a book lémghonograph’(p. 24).Dunlosky & Metcalfe

(2009) similarly claim there have literally beemlueds of studies of metacognitioAny
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attempt at concise review is compounded furthethbylarge variation in metacognition models,
and the overlap between metacognition and selflaggal learning.

To remedy this situation, some authors have attednat create frameworks for
classifying studies of metacognitive instructioor Example, as mentioned in Chapter 1, Lin
(2001) describes metacognition studies as analgzdbhg two dimensions. One dimension is
the kind of instructional approach taken, eitheatsigy training or the creation of a social
supportive environment. In strategy training, shideare taught metacognitive strategies and
then practice them at regular intervals. In the@tio& of social supportive environments,
metacognitive skills, while still explicitly taughare practiced in the context of working on
domain content with others. The second dimensiduré$ framework is the metacognitive
knowledge that is taught, either domain-specifiatsggies or knowledge of the self-as-learner
(i.e., person knowledge).

The Lin (2001) framework is useful to initiate dission, but the framework proves
unworkable for anything more than simple classtfarapurposes. For example, consider a study
which takes place in a classroom “community,” feasuan online component, and uses
prompting, modeling, and scaffolding within the damof mathematics to teach knowledge of
domain-specific learning strategies, as well asteéacognitive skills of monitoring and
regulation! This kind of study is not an exceptibnot rather similar to a large majority of studies
that look at a number of different subcomponentsefacognition in realistic settings. This
observation is not a critique of research methad€aker and Cerro (2000) suggest these very
kinds of studies for evaluating the teaching ofamegnition. The example rather underscores
the point that metacognition studies do not ndallyinto any one exclusive category. Given the

variety of issues with classifying studies, therapgh taken here is to describe salient features
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of particular studies employing various approadbasetacognitive instruction, while being as
specific as possible about the included subcomgsnen

Early studies of metacognition focused on one-te-gkills tutoring by researchers or
whole group training on general metacognitive slollitside of any particular domain (Lin,
2001). Such a de-contextualized approach, howetten results in students with inert
knowledge who have learned metacognitive skill$,dworce them from environments in which
they could be used (Brown, Collins, & Duguid, 198B)e end result is that the skills are not
used when and where they should be (Cavanaugh l&&ter, 1982).

Again, Baker and Cerro (2000) citing many authonpleasize the importance of
teaching metacognition within the context of domaiowledge. Many such methods have been
implemented and studied with successful resultgs,(€ognition and Technology Group at
Vanderbilt [CTGV], 1990; Schoenfeld, 1988; Costa84; Brown, Bransford, Ferrara, &
Campione, 1983). While such embedded metacognitsteuction has been promising, the most
effective instructional method for such an approadar from decided.

Lin (2001) has called for extending this concep¢mibedding metacognitive skills
within a domain to an even broader context. Sh@estg that designers could create engaging
socially supportive learning environments to befideilitate this process (Lin, 2001). In addition
to supporting the acquisition of the traditionahqmonents of metacognitive knowledge and
regulation, Lin places special emphasis on thecaife components of metacognitive person
knowledge, which are often part of SRL models. Asussed earlier, not all models of
metacognition include such affective componentsLibuargues strongly for their inclusion.
She further argues that social supportive learamgronments, including virtual online

environments, can be especially effective at featihg this kind of “self-as-learnekKnowledge
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Social Supportive Learning Environments
Research has established that learners benefitdomml supportive learning
environments, usually described as physical ouairtommunities (Barab & Duffy, 2000;
Bransford, Brown, & Cocking, 2000; Brown & Campiori®94; Lave, 1993; Wenger, 1998;
Wellman & Gulia, 1999). Like metacognition, howeveommunity is not easily defined. While
researchers have explored community from a pletbbtiaeoretical perspectives, design criteria,
and methodological approaches, conceptualizatibtteeaunderlying construct abound. In many
cases, the term is applied to any kind of socialiging, from social clubs to work places to
classrooms to street gangs to nations (Kling & @aht, 2004).
Kling and Courtright (2004) summarize the commufitgrature as it relates to their
work in an online electronic forum. In doing soeyireference the attempts of Brint (2001),
Nolan and Weiss (2002), and Haythornwaite, KaziRehins, and Shoemaker (2000) to define
community.
Brint (2001) looked at different kinds of communégd found the following common
characteristics:
= dense and demanding social ties
= gsocial attachments to and involvements with ingstihs
= ritual occasions
= small group size
= perceptions of similarities with the physical claegistics, expressive style, way of life,
or historical experiences of others

= common beliefs in a moral order, an idea, an nstih or a group
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Nolan and Weiss (2002) summarizing the work of @st{1990) andKollock (1998)

describe the following characteristics of community

group boundaries are clearly defined

the implementation of rules governing collectiveds are well matched to collective
needs and conditions

most individuals affected by the rules can partitgoin modifying the rules

the right of community members to define their awies is respected by external
authorities

a system for monitoring members’ behavior existelartaken by the community
themselves

a graduated system of sanctions is used

the community members have easily accessible veagesblve conflict

(p. 295-296).

Haythornwaite, Kazmer, Robins, and Shoemaker (2@@Ked at community in an online

master’s degree program. They suggested that vidgaiming communities have traits such as

recognition of members and nonmembers, a shar&mis common meeting place,

commitments to a common purpose, adoption of navamatandards of behavior, and

emergence of hierarchy and rules.

While it is obvious that virtual communities shamany traits with physical communities,

Renninger and Shumar (2002) are quick to refleat ttiere are very real differences between the

two. For example, physical communities are muchena&fined by spatial and temporal

considerations, i.e., being at the same placesagdme time. In contrast, connections to virtual

community do not have similar boundaries. Partigipanay be drawn to communities initially
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by a shared interest, but the individual partictpdoes not have to be present for any particular
function, and may more easily observe at a distaniteut participating.

In looking at several of the preceding examplesmd<and Courtright (2004) conclude that
community has many aspects, and not all commuriiagse all the aspects found in the
literature. In addition, virtual “communities” aodten nothing more then overhyped descriptions
of web sites accessible to millions of people dherinternet.

Kling and Courtright (2004) offer that perhaps toenmon theme among the more
convincing claims to community involve the undemlyiidea of trust. They suggest that trust is
important to any community because it allows pgréints to safely take risks such as sharing
information, respecting one another, and keepimgesmatters confidential. Wenger,
McDermott, and Snyder (2002) provide similar exagspf making a community safe for
“dumb” questions, disagreeing with others includiegders and experts, and openly discussing
problems. When trust is present, it forms the faitiweh for the social and educational benefits of
community such as facilitating cooperation andatmdration as a means for learning, even
within the tension and conflict that are normaltpaf any community. However, “while tension
and conflict are normal in community, the notiotsg@manticized often with regards to virtual
communities and learning communities.” (J. Polnparsonal communication, March 18, 2010).

Approaches to Metacognitive Instruction: Extendedriples
As discussed earlier, metacognition studies ddinimito neat categories. While strategy
versus community (physical or virtual) approachesadten contrasted theoretically, actual
studies can and very frequently do employ both @ggires. In addition, software tools are often
used in metacognitive instruction. The distincti®mne of emphasis within a study. Several

extended examples will illustrate various approachighin metacognitive studies.
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Strategy Training Within a Classroom Community

White and Fredericksen (1998) used a controlledystith 7"-9" graders to investigate
the importance of metacognitive monitoring andaetibn. The program was implemented in 12
urban classes by three teachers. They set outi¢h students not only physics knowledge, but
also, more importantly, the scientific method aogvlio monitor and reflect on that process.
Pretests and posttests measured students’ inquirplaysics expertise. Student research projects
were also evaluated. The instruction also use@ficdded software environment within the
classroom that included a “reflective-assessmesttgss” (p. 6).

The White and Fredericksen study shares similantigh many metacognitive studies.
Specifically students are given a specific metadognprocess model to follow. This process is
actually a learning strategy in the metacognitimewledge sense. In this case, it was a five-step
inquiry cycle (Question, Predict, Experiment, Mqd®ld Apply). Likewise, the study makes an
argument for creating a social supportive commuaitiearners within the classroom to simulate
authentic scientific inquiry. According to the aoith:

According to this [community of practice] postposgt view, the community is

responsible for developing a consensus about whaha important theoretical concepts

to consider, how these concepts are lawfully relatghin a model, and how such

models can be used to represent real-world behaM& community must also assess the

results of experiments and observations they haxged

out and judge their relevance and implicationgliermodels they are constructing. (p. 8)

The difference between the experimental and cogtalp in the study was the

reflective-assessment process, operationalizedoasgts to remind the students to remember
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important aspects of the scientific process, ssdhedng systematic, reasoning carefully, and
being inventive. The prompts were to be considegthg teacher-led peer and self-assessment.

White and Fredericksen found a positive significgfifect on quality of student projects
due to the reflective-assessment process, F(l,24@32, p = .005. The effect was particularly
noticeable for students who entered the class lawtler standardized achievement test scores
(ES=1.44). This is consistent with the idea thatdpachieving students often benefit more from
metacognitive instruction; higher achieving studeggnerally have already internalized these
skills (Lin, 2001).

Especially germane to this study are two issuast,REhe peer and self-assessment during
the reflective-assessment process was teachefhexiwas perhaps designed in this manner
given the age of the students (middle school) erstihdent unfamiliarity with the inquiry
process or assessment process. In other metaawygiitérature (e.g., Brown, Bransford, Ferrara,
& Campione, 1983), this kind of teacher modelin@gidrocess is often faded and students
eventually (ideally) learn to internalize the metguitive skill, in this case self-evaluation. White
and Fredericksen (1998) do mention scaffoldingfadthg, however, it is in regards to aspects
of their general inquiry model, rather than theexpental intervention of metacognitive
monitoring and reflection. Earlier modules, for exade, provided students with research
guestions, middle modules scaffolded the process]aier modules required students to create
the research questions themselves. The monitoridgeflection process appear to be teacher-
led through all modules.

Second, while White and Fredericksen (1998) madueifizant mention of a community

of practice model (i.e., a social supportive envinent), their monitoring and reflection process
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is actually a process of public evaluation. Fomepke, they provide a page-long sample of the
process. An excerpt below from the larger sampejdver, captures the process:

Teacher: OK, what about “being systematic”?

Emily: 1 think | would give them a 4 because ittsofrlooked like they skipped some

parts of what they were supposed to do.

Teacher: OK, Carla [one of the presenters], howldvgau evaluate yourself?

Carla: | gave myself a 4 because | was organizeayimvork most of the time. And, we

did all the steps that we were supposed to dodopmject. And, we summarized them

in our presentation. (p. 27)

While White and Fredericksen (1998) point out thath a public evaluation
approximates the peer review process of autheansfic research, sometimes missing from
their process is the voice of the individual orugrdeing evaluated. One would assume at some
point a peer would attempt to rebut a negativeuatain, and some kind of discussion would
then ensue, as is revealed in the sample aboveseGoantially, by not emphasizing the role of
peer collaboration during the reflective-assessmartess, the authors miss the collaboration
that is the essence of a learning community. (Tthlkeas also mention another form of peer
review during the inquiry cycle, rather than durthg reflective-assessment process. This review
is actually more collaborative in nature; howetbis was not part of the experimental
intervention.)

Cognitive Tools for Metacognitive Instruction

It should be noted that White and Fredericksen §18ominently mention the use of the

software tool created for their instruction. Initretudy, however, the tool was primarily focused

on scaffolding conceptual learning and the sciengpifocess, and the metacognitive skill
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instruction (as defined by them) itself was accasty@d by face-to-face modeling. In many other
metacognition studies, the software, often calledgnitive tool, plays a central part in the
metacognitive instruction.

Wolf, Brush, & Saye (2003), for example, used thspecific “metacognitive strategy
scaffolds” to facilitate metacognitive thinking aimdormation problem solving. Working with
18 eighth grade students, the researchers colledabwath a classroom teacher to create a
complex assignment, to research and write a neticteagbout the Selma March during the Civil
Rights era in the United States in the 1960s.

The first metacognitive tool the children were taiLip use wasig Six,a “general, non
subject-specific, metacognitive scaffold” (p. 1)iahhconsists of the following steps: task
definition, information seeking, strategies, looatand access, use of information, synthesis, and
evaluation. The authors contend that “Palinscdrd86) definition of metacognition as the
ability to plan, implement, and evaluate strategproaches to learning and problem solving is
supported by the six stepsBig SiX (p. 2).

In addition toBig Six the children were taught to use a multimedialutega that
contained hundreds of artifacts from the Civil Rgybra. The database used prompts to guide the
children toward information needed for the newspaptcles, such as the people involved, the
goals of the people involved, and the causes sfebent. The database also had journaling
capabilities for supporting reflection on completeark and planning future research activities.

Based on student journals, interviews, surveysemiasions, computer logs, and the
student newspaper articles themselves, the autboduded that the tools had several beneficial
effects. These benefits included supporting studesireness and monitoring of thinking during

complex tasks, providing a common vocabulary to ertaleir thinking explicit to teachers and
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other students, and providing a generic but powerfacess that could be used by students for
other learning tasks. The authors also briefly nio# student self-efficacy was reported as
moderate to high, despite the complexity and ngwdlthe learning task.

The use of multiple data sources does give sonutuliey to the validity of the findings
of the study regarding the effectiveness of thdetitiuse of metacognitive skills. The authors
concede, however, that a longer study would beettaalfade the various scaffolds to see if
students had actually internalized the metacogngkills. What would happen when the tools
were no longer available? This issue has also beedifically raised regarding prompting in
other studies involving metacognitive training watbftware (Lin, 1998). In addition, while the
stated focus of thBig Sixstudy is on th&ig Sixprocess itself, it is unclear which of the
metacognitive tools (thBig Sixprocess, the database prompts, or the databseticef
journaling) accounted for the purported benefit@wi the outcomes have been the same
without, for example, the journals for reflectiomdaplanning? Metacognitive instruction studies
that explore multiple tools and instructional desedements are often open to this question.

An earlier example of a metacognitive-orientedwsaft tool is described by Angeli and
Cunningham (1998). The authors employed Bubbledgia, an instructional software tool, to
provide support for the acquisition of literacy.elqualitative study findings were based
primarily on the thematic analysis of student-gatest dialog captured by the tool in a
population of 50 second through sixth graders. ifk&guctional environment, designed to
instantiate the 14 learner-centered psychologigatiples (American Psychological
Association, 1995), used an electronic comic striprface to facilitate student-student and
instructor-student dialog. The tool had two modeghe creation mode, students were required

to work with a partner through a scenario relateddme element of literacy, and complete
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either a “speech bubble” or “think bubble” to kelp dialog continuing towards a resolution.
Speech bubbles represented a student’s expliathpa the virtual conversation, while think
bubbles represented their internal thoughts. Irctbation mode, students could only move
forward in the conversation. The second mode, vevde, allowed students to review
completed conversations. In this mode, studentklaso edit both the existing speech and
think bubbles. In addition, the review mode feaduseNotes tool, where students could write
additional comments, such as commentaries on #eesar the motives of the characters in the
conversation.

Specific to metacognition, the creation mode alldwtidents, through use of the think
bubble, to monitor and regulate their thinking intdly during a conversation. The aim was that
eventually students would internalize this waytohking in their daily lives. Likewise, in
review mode, students could re-visit a scenaritecton their ways of thinking in a particular
situation, and revise their speech accordingly.

Despite the reported success of the tool in helpindents improve their literacy, the
authors noted that most students hardly used th@cognitively-oriented think bubble tool.
When questioned, the students said they did ndymeed to think about what they were going
to say; the tool seemed redundant with the speehle. The researchers noted, however, that
this was not the case; in many events the studenitl pause and then start again before
replying. The researchers surmised that studethtsradid not want to take the time to use the
speech bubble, or “they did not see the connett®ween internal and external dialog” (Angeli
& Cunningham, 1998, p. 90). The researchers suggeisat practice in the use of the tool would
have increased its use during the study. Likevils=pther metacognitive tool, the notes tool that

offered the opportunity to comment on a transafghe conversation in review mode, was
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lightly used. Again the researchers suggested m@a&ice would have resulted in higher use
during the study. Cooney (1998) also found highiesthg 13" grade English students in a
computer-supported collaborative environment relnicto use transcripts for reflection,
preferring to make comments during the actual airinteraction. Cooney speculated that
engagement during the interaction was more cogaytiehallenging to the students.

Interestingly, in the Bubble Dialogue study, AngelCunningham (1998), also identify
four levels of control that could be given by tbelt based on a variety of individual
characteristics related to learning. One speafiel of control is related to the level of
metacognitive skills a student already possestaseled, the tool might adapt to focus
primarily on metacognitive skill in the instructio@thers have also suggested such an adaptive
metacognitive tool (Azevedo, 2004; Mayer, 2005pka2006), and learning object researchers
interested in metacognition have described som& wahis area (Vovides, Sanchez-Alonso,
Mitropoulou, & Nickmans, 2006). Unfortunately Angahd Cunningham did not provide any
detail on how such a diagnostic and adaptive systerks or might work in the tool.
Virtual Communities and Metacognition

White and Fredericksen (1998) studied a mix otetyaand community approaches, and
used software for limited purposes, within a clasar to facilitate metacognition. Wolf, Brush,
and Saye (2003) and Angeli and Cunningham (199®hasized such cognitive tools in their
studies of metacognitive strategy use in classromtnuction. What happens when the
classroom becomes virtual? What happens when fhwageis the classroom? What happens
when the design of the tool is more than partiedlgponsible for facilitating both strategy and

community approaches to metacognition?
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Dettori, Gianetti, and Persico (2006) investigatell-regulated learning within a
blended, mostly online course, rather than asssad@m software adjunct. The study describes
student survey responses on the use of a learramggement system, Centricity FirstClass, to
facilitate self-regulated learning (SRL) in an ealignal technology course with 72 Italian pre-
service teachers.

The authors rely on the definition of Zimmerman@@pof self-regulated learning (SRL)
as an individual's capacity to control their leagpicognitively, motivationally, and behaviorally.
As noted earlier, the term SRL is often used iftangeably with the term metacognition, or
used as an umbrella term to include traditionalam@gnition plus affective variables. In this
case, the student survey was divided into thre@ seations: cognitive, emotional and
motivational, and social aspects. The cognitiveéige®f the survey was then divided into four
“metacognitive” areas: 1) goal orientation (plamg)ir2) time and environmental management
(monitoring), 3) reflection, and 4) self-assessm&he first two and last two were grouped
together in the results.

According to the authors, the students highly raiedplanning and monitoring
flexibility of the system to make some decisionsu#tithe content, learning strategies, and time
management of the course. It should be noted tluala@tings of questions in this section were
2.94-3.75 on a scale of 1-5 with standard deviati@mging from 0.77-1.55; therefore the
distinctions of these ratings as high is dubioAsidftionally, no reliability or validity
information is reported.) The authors conclude, &esv, that while the ratings were high, this
flexibility in planning and monitoring was largetlye result of the instructional design of the
course (e.g., students were allowed to access ialadetheir own pace). The software

facilitated the flexibility, but was not the souraktit.
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The students were more positive about the systehitauise in providing for reflection
(M = 3.62-3.65/55D= 1.15-1.37). The authors suggest that this istdulee availability of
asynchronous discussion boards and their charstotsrfor reflection, including their written,
permanent nature, and their opportunity for excasfgnultiple perspectives (Palloff & Pratt,
1999). They acknowledge, however, that the coueseyd also specifically included content
areas on the importance of reflection, and this hee influenced the higher ratings.

The students rated the potential for self-assesswiémthe system as low according to
the authorsNl = 3.11/55D=1.37, although only one question on this is inellich the survey).
The authors insightfully suggest, however, thatrthtire of the course may have again been the
issue, rather than the system. The course contetitoa the use of technology in course design,
and as such there were no “right” answers. Studentswere seeking such clarity from the
system would have disappointed.

The next main section of the survey was motivaliana emotional aspects of SRL. The
authors do not explain the difference between matibm and emotion; however, they do discuss
emotion in terms of “self-efficacy and ability tome with stress and failure” (p. 406). They then
discuss the system’s poor online help facilitisswall as some learners’ feelings of anxiety with
technology-based learning. The implication is thadrly designed tools might actually inhibit,
rather than facilitate, SRL/metacognition.

Finally, the authors discuss the social aspec&Rif facilitated by the system, including
“help-seeking, communication ability, effective latloration, etc.” (p. 408). These aspects of the
tool receive the highest ratingéd€3.16-4.13SD=1.02-1.40). Regrettably, the authors do not
elaborate on the actual tools used for these sasp#cts; one can only surmise based on the

course design description that discussion boards the only such tool.
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The authors conclude that the social aspect wddyhigted for two reasons. First, it
allowed for the exchange of different perspectiaed experiences. Second, a supportive
learning community or social presence (Garrisorgexaon, & Archer, 2000) was created that
allowed such exchange to safely take place (althdligre is acknowledgment of some
disgruntled students negatively influencing thissgeof community). Unfortunately, the authors
do not specifically say why or how this social sogifye environment formed. They do suggest,
however, that an explicit focus on “metacognitieélection” (p. 410) in the form of an activity
that spanned several weeks during the class maytelped. The details of the activity are not
given, but it may have led to student claims algainhing the ability to work in groups, to
collaborate, and to entertain the perspectiveshadrs.

Recent Metacognitive Instruction Tools and Literatu

Recent literature and tools, available after thegteof Metacog (the metacognitive tool
developed for this study) was conceived, reiteratany of the trends in earlier studies but with
important new contributions. For example, Winnd &tesbit (2009) continue the discussion of
how cognitive software tools can support self-raged learning, which includes metacognition
in their model. Specifically, they ask:

What data can software gather?

What can software do better than a student?

How can software facilitate metacomprenension?

How can software teach learning tactics and sties@g

How can software help learners benefit from errors?

How can software foster adaptive help-seeking?

How can software motivate learners to self-reg@late



Metacognition and a Social Learning Environmebb

The authors cite several recent tools includingug${Nesbit & Winne, 2007); eHelp
(Schwonke, Hauser, Nuckles, & Renkl, 2006); guidsdovery software (Moreno, 2004); I-
Help (Bull, Greer, & McCalla, 2003); and Help Tu{@deven, McClaren, Roil, & Koedinger,
2006). The authors suggest that metacognitive totsallow students to predict scores; tutor
students who need help; expose and remediateatetitors; serve as recommendation agents;
and aid learners' recollection. Like earlier auththey also conclude that metacognitive tools
should be embedded within other tools rather treveldped independently. Rather than making
the specific argument that embedding such toddshistter way to teach metacognition, they
reason that embedding the tools allow access tndegerformance data, which ultimately is
needed to facilitate metacognition. In additidreyt make the practical point that learners are
likely to be more motivated to use tools that disesupport their acquisition of domain
knowledge, rather than independent tools that pieindirect support.

Azevedo and Witherspoon (2009) make similar recondagons regarding cognitive
software tools to facilitate metacognitive knowledy learning strategies and metacognitive
planning and monitoring. They advocate the deaighdevelopment of authentic computer-
based learning environments that allow studenssudy and learn, while also allowing
researchers to gather very detailed process dathwill allow researchers to analyze changes
that occur during self-regulated and metacognitaening. In addition to their own efforts, they
point to other researcher-created learning envienmim (e.g., Biswas, Leelawong, Schwartz, &
TAGV, 2005; Witherspoon, Azevedo, Greene, Moos, &®&, 2007). They specifically suggest
that such tools and environments can offer prorfgotplanning and activating prior knowledge,;
offer scaffolds to learners to encourage knowleglgboration, and monitoring of that process;

and detect both effective and ineffective learrstrgtegies and to provide feedback as needed.
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Finally, Schwartz et al. (2009) describe their réagork with a tool called Betty's Brain.
The tool allows for “interactive metacognition” whi the authors describe as a form of learning
by teaching. Using the tool, learners programveafé-based teachable agents with the goal of
making the agents effective learners. The authaygest that this form of learning allows
students to engage in metacognitive activities siscanticipating difficulties, monitoring, and
regulating. Consequently, as learners work witlir tagents, they begin internalizing
metacognitive behaviors themselves. Using a wademeasures, the initial results for use of
the agents is promising; however, the authors agledge that much work is still to be done
before any definitive claims of success can be nfiadeis method of metacognitive instruction.

Chapter 2 Summary

The preceding studies reveal several issues itirxisietacognition studies. First, a
variety of instructional methods have been usestudy metacognition. These include strategy
training featuring modeling, physical and virtuahtning communities based on trust, and
software tools with various levels of scaffoldir@gcond, the studies reveal that more often than
not metacognition studies are not clear about wieat are studying. They are not explicit about
either the metacognitive subcomponents includdgteir studies, or about which instructional
methods or tools are being introduced to study wkidcomponents. Next, while many of the
studies report successful results, they are natyealightening aboutow andwhy their
interventions brought about metacognitive change example, the Dettori, Gianetti, and
Persico (2006) study speculates about the usesofittual classroom, especially the discussion
board, to generate community, but the details bserst about how this process may have

emerged over time, i.e., the contributions andraggons among the tool, the students, the
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instructor and other factors is not explicit. Beicliterature and tools continue earlier trends in
the use of cognitive tools and online communityiemments for metacognitive instruction.
This chapter began with an overview of differerfirdgons and models of
metacognition. While it is generally agreed thatacognition is composed of knowledge and
regulation components, there are a variety of smpaments included in different models, such
as strategy knowledge, task knowledge, person ke, planning, monitoring, and evaluation.
Additionally, self-regulated learning models overtzonsiderably with metacognition models.
These definitional factors have created a variéigsues in the study of measurement of
metacognition, as well as approaches to metaceognitstruction. These instructional
approaches include classroom scaffolding, the tisegnitive tools, and virtual communities.
This study adds to this literature with a focusaorognitive tool (Metacog) for
metacognitive instruction within an online sociapportive learning environment. The next

chapter outlines the methodology employed in thdyst
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Chapter 3: Methodology

The purpose of this study was to describe the expegs of learners using a
metacognitive tool in a social supportive onlinarfeng environment, and the tools and rules
that facilitated or inhibited metacognition in swatenvironment. The study was done to
contribute to the improvement of metacognitivenmstion using such cognitive tools. This
study specifically focused on the change procdasackto adult learners’ metacognitive
knowledge and regulation in an online graduate ssmur

Given the purposes of this study and the focuserattivity of learners in a social
supportive learning community, three research gquestvere considered:
1. What were learners’ prior knowledge and use of nugaitive skills based on their

educational experiences and life experiences?
2. How did a particular metacognitive tool (Metacag)the context of a socially supportive
online learning environment, mediate the actionkeafners?

3. How did learners evaluate their experience of iegrmetacognitive skills in such a context?

In this chapter the research methodology for thdysis detailed. First, ontological and
epistemological justifications are made for thedgtuFollowing from this, the appropriateness
of the qualitative case study method used forghidy is discussed. Then the context of the
study is reviewed. This includes a descriptiothefresearcher’s relationship to the setting and
its influence on the study. Next, the sampling dath collection methods employed in this
study are discussed, as well as how threats tdisxaissociated with these methods were dealt
with in the study. After that, the content anadysiocess that was used for data analysis is
explained, with special attention to how the mamtiabdes of activity theory and the concept of

disconnections (contradictions) were a signifiqaent of this analysis. Finally, following Berg
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(2005), the evolving process of the data analgstetailed. The hope is that this detail can serve
future researchers using activity theory to analyzalitative data derived from the study of
metacognitive tools.

Ontological and Epistemological Justification

Mason (2002) argues all researchers should exfiiereown ontological and
epistemological perspectives as a foundation feir tiesearch.

Ontology is one’s belief about “the very nature asdence of things in the social world”
(Mason, 2002, p. 14). Mason’s examples of ontolaigacoperties include such diverse
perspectives as people, objects, social procesdes, morality, chaos, markets, and cultures.
The ontological properties most associated with $tiidy were learners and the metacognitive
tool they used and its associated rules, withiroive-oriented activity.

Epistemology is concerned with “what we regard r@Wedge or evidence of things in
the social world” (Mason, 2002, p. 14). Understagdhe meaning that learners gave to their
use of the metacognitive tool in the online sosigdportive environment was best accomplished
using their own words. Such a perspective leadsetms on the appropriateness of different data
collection methods, such as the applicability dbd#erived from personal interviews. In this
case, verbal language and written text were ustzhsely for data collection; these methods
will be described later in this chapter.

Qualitative Research

This study was qualitative in nature. Qualitatigsearch is used for several purposes
required by the research questions. First theysttasd exploratory (Marshall & Rossman, 1999).
The metacognitive tool, Metacog, had never beed bséore in any applied learning

environment. This was the tool’s debut, so to kpdahe study also sought to be explanatory
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(Marshall & Rossman, 1995); although the tool wasstigated in one particular setting; the
findings and conclusions can then be incorporateother researchers doing similar studies.
The study was descriptive (Marshall & Rossman, 199@ background of learners is detailed,
as is their use of the tool’s functionalities. Theus of the study was on the process
(Krathwohl, 1998) of that use. The context andisgtivere important (Marshall & Rossman,
1999), especially as this was an initial explonatstudy. While the literature provided a basis
for the design of the tool, one never can be save dtool will actually be used in an applied
setting. Finally, the focus of the study was am ittreaning of a phenomenon from the
perspective of the participants’ experience (Mdish&ossman, 1999). This perspective was
critical, given the focus on process, and thatdloéwas being introduced for the first time.
Case Study

Yin (2006) describes the strength of the case stoeiyhod as “its ability to examine, in-
depth, a ‘case’ within its ‘real-life’ context” (AL11). He goes on to say that, “The case study
method is best applied when research addresseaspdiescor explanatory questions and aims to
produce a firsthand understanding of people andteVé¢p. 112).

In this study, the context of the research is ahemtic (“real life”) online learning
environment. As mentioned above, the research ignesaddress both description and
explanation. Descriptively, the questions focuswrat specifically happens when learners
participate in a particular kind of social suppegtonline learning environment using particular
tools. Likewise, as explanatory research, the questddress how and why the specific design
features of the learning environment and toolsetiogr with learner and sociocultural factors,
affect learners’ metacognitive development in taatext. The observations of the learners

themselves were used to produce firsthand undelisigin
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The Context
Setting

The setting for this study was an online graduatese titled, “Instruction, Learning, and
Assessment” offered at a medium-sized Midwesteblipuniversity. The course was a
requirement for the Master of Education degre@@andlementary, secondary, and special
education programs. In addition, the course wasladged as a required course in the
educational technology concentration of the sargnams. This was the first offering of an
online version of the course. It was offered ower summer of 2008 as an eight week course
meeting entirely online using the university’s omlilearning platform, Blackboard, which is
described next.

Online Learning Platform

The university uses the Blackboard Learning Sysients e-learning platform. The
platform provides a number of components to allomfdllly online courses, as well as to
enhance classroom courses. These components inMM&\WYG content authoring,
discussion boards, assessments, surveys, and gokgelBlackboard also supports learning
objects, chat, blogs, portfolios, and learning camities (Blackboard, 2008).

Learners

Twenty-two adult learners (18 female, 4 male) wesrmlled in the class. The learners
were all graduate students attending school pae;ttaking evening or online courses. All of
the learners were practicing K-12 teachers, exaeptwho taught adult GED classes. The
learners resided and taught in the state wherartiversity is located, or the adjoining state.
The learners had an average of about four yeaeaohing experience, although the range of

experience varied{= 3.85,SD=2.60).
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Description of the Course

The course syllabus, included in Appendix C, déssithe course “Instruction, Learning,
and Assessment” as:

This course uses learning as the basis for thgediclassroom instruction. By

applying learning theories, teachers can improee thwn unit development, lesson

plans, assessment strategies, and the use of teglrior effective teaching. This course

will deal with the impact of cognitive educatiomakearch on the subject content and

what is known about how people learn. Teacherslealin to critically evaluate and

improve their own educational practices, designgpled and appropriate assessments

based on their instructional goals, and to as$essdwn professional development.

The two main texts for the course weétew People LearriBransford, Brown, &
Cocking, 2000) antUnderstanding by Desigiwiggins & McTighe, 1998), along with several
other readings from the cognitive science and sodiioral literature. The syllabus and course
design had been used, only slightly modified byedént instructors, in the classroom version of
the course for several years. The online versigh®tourse kept the same readings and
activities, as well as their sequencing, intactfrearlier classroom versions. Given the online
context, the online course relied extensively @tbnic communication tools, including
discussion boards and email.

Description of Researcher Relationship

The researcher also served as the instructor éocalirse. While this relationship had the
potential for conflict between attending to instranal requirements of the course and the
research requirements of the study, this potewal alleviated by both the online delivery

format of the course, and by the research desiggit@d to minimize this conflict.
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Relative to the online format, this allowed thes@€her to communicate asynchronously
with learners and to have all communications reedrelectronically. At no time did the
researcher/instructor have to make a choice betwessrarch activities such as writing memos,
and instructional activities, such as providingtea feedback.

The research design of the course also minimizggassible conflict between research
activities and instructional activities. First, tinetically, the design was qualitative and employed
activity theory; there was no positivist concernifgstructor effects. Second, more practically,
the main metacognitive tool used in the study wasriporated into the existing design of the
class. Taking the form of a web-based aid for ustdeding, the tool was meant to be a part of
the normal structure of the class from the begigniather than just a tool for research data
collection. Third, as the class content domain adigcational psychology, the metacognitive
strategies discussed as part of the tool were plement to the formal syllabus, rather than
something outside of the domain. For example,d¢henlers usedow People LeariiBransford,
Brown, & Cocking, 2000) as a textbook in the coutke text features specific content on the
topic of metacognition. Finally, formal learnatarviews regarding tool use were conducted
shortly after the course was completed and graddsben formally submitted to the university,
in order to avoid any appearance of coercion irrésearch process. In sum, the researcher also
serving as the course instructor was not problematihis study.

Data Collection Methods

Case study researchers often use several collesttiategies to gather data to address
their research questions (Marshall & Rossman, 1984¥ study followed in this tradition.

One criterion for evaluating qualitative reseaicimformational adequacy. In other

words, “Does the research design maximize the pitisgithat the researcher will be able to
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respond to the questions thoroughly and thougly@WVill the strategy elicit the sought after
information?” (Marshall & Rossman, 1995, p. 42)eTbcus of this study was to describe the
experiences of subjects using a metacognitiveitoah online social, supportive learning
environment. To gather data that explicitly revddésarner experience, the study design used
four main data sources: reflective self-reportsgsnt artifacts, semi-structured interviews, and a
standardized metacognitive instrument. System-géeedata was also used to supplement data
from the four main sources.
Self-reports

Given that metacognition is inherently a cognitbesstruct that occurs “in the head” of
participants, self-reporting has a long historyhiea study of metacognition (Gay, 2002). There
are, however, legitimate concerns about the rdiiglof this self-reporting. For example, some
learners may not have the skills necessary toudatie their cognitive processes; this could be
especially problematic in a study designed to exgplbe personal meaning associated with the
process of metacognition. Taken as one sourcaimation among others, however, self-
reports were a valuable source of data and apptepo this study. In this study, self-reports
were specifically represented by initial discussjorestions answered by learners, and by an
evaluation of the metacognitive tool completed iy learners during the last week of the course.
Artifacts

Artifacts are things people have created (Andetsantt, 2006). As such, artifacts
convey meaning that participants give to their@umdings. Researchers can study this meaning
by examining these artifacts; this characteristakes artifacts an appropriate instrument for data
collection. In this study, artifacts were speciligaepresented by the activities that learners

completed using the metacognitive tool.
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Semi-structured Qualitative Interviews

Interviews are an obvious way to make thinking exjp{Anderson-Levitt, 2006). In a
semi-structured interview, interviewers begin wathst of focused questions or topics and then
allow participants to answer freely. Follow-up pestmay be used to elicit additional
information, return to previous topics, or to explinteresting topics that arise during the
interview process. For this study, the ability mteirviews to elicit private meaning from
participants, more than other techniques, madepk@ally appropriate for data collection. In
this study, semi-structured qualitative interviemesre specifically represented by the interviews
conducted with a sample of students after the eolias ended. The interview questions were
based on the Activity Checklist (Kaptelinin, Nar@iMacauley, 1999) and the Activity
Interview (Duignan, Noble, & Biddle, 2006), bothsdeibed later in this chapter. The interview
guestions used in this study are available in AppeD.

Standardized Metacognitive Instrument

Standardized instruments are generally associatbdjwantitative research studies and
are often used as the basis for generalizing fgslifhe standardized instrument used in this
study, the Metacognitive Awareness Inventory (Seh&aDennison, 1994), was developed as
such an instrumenthis 52-item Likert-scored instrument was develofetheasure adults’
metacognitive awareness, defined as the two taaditicomponents of metacognition,
knowledge of cognition and regulation of cogniti@thraw and Dennison report a reliability of
.90 in their own studies of the instrument.

In this study, however, given its qualitative natuhe use of non-random sampling, and

the sample size, the standardized instrument san@ber purpose. The instrument served as



Metacognition and a Social Learning Environmeg{

another source of data about learners’ prior kndg#éeand use of metacognition at the beginning
of the study.
System-generated Data

The Blackboard online education platform providgdhe university provided a variety
of tracking features. Likewise, the Metacog toa\pded limited tracking functionality. This
system data was used to triangulate other dat@ze®ufor example, system data confirmed
whether learners had or had not accessed a partdiscussion board or Metacog activity.

Table 1 provides the relationship of the data sesito the research questions in this
study.
Table 1

Relationships of Research Questions to Data Sources

Research Question Data Sources

What were learners’ prior knowledge andSelf-reports at beginning of course
use of metacognitive skills based on theilStandardized metacognitive instrument
educational experiences and life Semi-structured qualitative interviews after

experiences? course

How did the metacognitive tools, in the Artifacts
context of a socially supportive learning System-generated data
environment, mediate the actions of the Tool evaluations during the last of the
learners? course
Semi-structured qualitative interviews after

course
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How did the students regulate and evaludteol evaluations during the last of the
their experiences of learning metacogniticeurse
skills? Semi-structured qualitative interviews after

course

Data Collection Procedures
The online course was offered over the eight-wd¥l8Zummer semester session. Data
collection took place during and immediately aftex course. Table 2 illustrates the data
collection procedures. A detailed description aftedata collection component follows the
table.
Table 2

Data Collection Procedures

Step # Data Collection Component

1 Learners reply to a discussion question on thekground, teaching
experience, life experience, and academic experienc

2 Learners reply to question on their prior knowledgd use of
metacognition

3 Learners reply to question on their prior knowledgd use of community
and collaboration strategies in their teaching

4 Learners complete standardized metacognitiveumsnt

5 Learners are introduced to the metacognitive dodl use tool with a course
reading and for planning course final project

6 Learners use the metacognitive tool with a secandse reading and for
monitoring course final project

7 Learners complete online evaluation of metacogntool
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8 Sample of learners participate in semi-structumestviews

Data Collection Step 1: Demographic Information
During the first week of the online class, the teais answered a course discussion
guestion titled “Introductory Activity” that askddr a variety of demographic background
information. The activity is shown in Figure 2.

Figure 2 Course Introductory Activity

Introductory Activity

Welcome to the coursel | hope you will approach every part of this course as a tool to help you improve yaur
understanding of teaching and learning. One important tool for teaching and learning is collaboration, which in
turn can lead to a valuable sense of community.

With that in mind, I'd like to start out by asking you to let me and your classmates know about yourself and your
background. Flease post answers to the following questions to the discussion board;

1. Who are you? Tell us a little about your background prior to this class, i.e where are you in your masters or
doctoral program? What has been your favorite class so far and why? Why are you taking this EDPSY/TCHED
6030 course?

2 If you teach, what grade, and subject, and where, and how long? Why do you like ar dislike teaching? (If you
don't currently teach, tell us about what you do tool)

3 Job interview question: What is your major professional goal in the next five years?

4 Which topic or goal of the course listed on the syllabus is most appealing to you and why? Which topic or
goal is least appealing and why?

5 How comfortable are you with using technology for teaching and learning? Please provide some examples if
possible.

6. Keeping in mind the idea of mutual respect, tell us something you think is unique or interesting about
yourself.

Before you answer, | want to emphasize again that besides the academic aspects of this course, which are the
main reason you are here, | would like to create an open, safe, and sharing learning community where we are
learning as much from each other as we are from the official texts and readings. If you ever have any
questions or concerns, contact me as soon as possible.

So, let's get started — I'll go first! Click the "Introductory Activity” link above to enter the discussion board.
Data Collection Step 2: Prior Knowledge and Uséigitacognition
During the first week of class, learners responddd/idually via email to a question on
their prior knowledge and use of metacognition.e €xact question was:
The term "metacognition™ will appear in some of thadings for this class. What does it
mean to you? Do you know it, have it, or use ispaally or in the classroom? If it

means nothing to you right now, that is a perfeatigeptable answer! But if you have
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heard of it all, please let me know what you thimlam looking for your current

understanding of the term right now.

The learners responded to this quesheforereading about metacognition in the course
textbook,How People LeariiBransford, Brown, & Cocking, 2000).

Data Collection Step 3: Prior Knowledge and Us&€oimmunity and Collaboration

Given the importance of a social supportive leagrenvironment in this study, learners
were asked to individually email a response toe@stjan about their prior of community and
collaboration in their own classrooms. The acfivstshown in Figure 3.

Figure 3 Perspectives on Community and Collaboration Atgtiv

Initial Perspectives on Community and Collaboration

@ As vou have probably discovered in vour other courses, collaboration is often menticned as an important part of learning. We'll be
collaborating quite a bitin this course. We'll have a couple readings on the subject as well. Likewise, community is also mentioned
as important for learning, and ideally comes out of collaboration.
Intuitively it makes sense. After all, we are always interacting with each other, and the experiences and knowledge of others are a
valuable source of information. Although we may not always agree on everything, the different perspectives that come from
collaboration are helpful to see what others are thinking, which in turn shapes our own thinking.
But the benefits of collaboration and community, however, don't just “happen” by simply talking to each other. The chance that the
benefits occur can be increased through the design of our learning environment. In particular, we want to create an environment that
fosters the shared values of mutual respect, cpenness, and safety. | hope we can begin to create such an environment and such a
community of learners over the duration of this course.

In order to do this, itis important to understand what vou believe about all of this right now. Do yvou use collaboration and community
invour classrooms? Does it help lgarning? Have vou had positive or negative experiences? What is vou opinion?

Data Collection Step 4: Standardized Metacognitimstrument

During the first week of class, learners completeanline version of the standardized

metacognition survey, the Metacognitive Awarenagay&y (Schraw and Dennison, 1994).
Data Collection Step 5: Use of the Tool with CourReading #1 and Metacognitive Planning

During the fifth week of the course, the learneesevintroduced to the metacognitive
tool, Metacog, and then asked to use the tool twithassignments. First, they used Metacog
with one of the course readings, “Beyond Bloom'soremy: Rethinking Knowledge for the
Knowledge Age” (Bereiter & Scardamalia, 1998). ¥laéso used it with that week’s assignment

related to the planning of the class final projeatinit plan in the subject matter they taught,
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based on the cognitive science principles taugttierclass. (Originally, the tool was planned to
be used from the first week of class for severatlmggs, as well as an assignment related to
evaluating their unit plan; however, technical eswith its development resulted in the delay in
its implementation until the fifth week of the cear)
Data Collection Step 6: Use of the Tool with Coursading #2 and Metacognitive Monitoring

During the sixth week of the course, the learneesvasked to use the tool with a second
course reading, “Problem-based Learning: An Insimnal Model and its Constructivist
Framework” (Duffy & Savery, 1994). Learners welsoaasked to use the tool as they
monitored their progress in completing the clasalfproject. Learners were encouraged to use
the seventh week of the course to complete all bgfactivities.

Data Collection Step 7: Evaluation of the Metacdigei Tool

During the final week of the course, learners catgal an online researcher-created

evaluation of the metacognitive tool. The evalmatjuestions are included in Appendix E.
Data Collection Step 8: Semi-structured Interviews

The online evaluation form had a question askimg/&unteers to participate in a
follow-up interview. Within 10 days after the cearhad ended and course grades had been
submitted, a sample of six learners were interveeregarding their use of the metacognitive
tool. The interviews were conducted either at thiwersity’s main campus, or at a location
convenient to the interviewee. The intervieweeseveeidio recorded.

The interviews addressed the learners’ experienitetike metacognitive tool in the
context of the entire course activity systérhe interview questions were based on two

interview tools developed for use in activity thestudies, the Activity Checklist (Kaptelinin,
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Nardi, and Macauley, 1999), and the Activity Iniew (Duignan, Noble, and Biddle, 2006).
The interview questions used in this study arelalsba in Appendix D.

Kaptelinin, Nardi, and Macauley (1999) devised¢hecklist specifically for use in the
field of interaction design for creating tools (ay software) for complex tasks. The checklist
begins with a preamble outlining its overall usd #men is divided into two main versions. A
design version is intended for tool designers dutite design process (before the tool has been
developed or implemented). An evaluation versiantsnded for evaluators after the tool has
been implemented with a particular group of usBagh versions are very similar, and the
temporal distinction of pre-implementation desigmsus post-implementation evaluation seems
to be the major difference.

Both versions are divided into the same four megiegories: means/ends, environment,
learning/cognition/articulation, and developmenhil# these categories do not match the
specific nodes in the activity triangle (Engestrd®87), the categories cover the same
information important in any activity theory anak/g~or example, the means/end category is
concerned with goals; the environment section cemed with rules, tools, and division of
labor; the learning section is concerned with atoéis and strategies for achieving them,
including self-regulation and distributing the ati between the subject and the tool; and the
development section is concerned with all elemastthey are situated in a historical context, as
well as how they happen over time (the change pg)cd@he categories each contain several
areas such as the above examples for considetatithre designer or evaluator. In addition,
Kaptelinin, Nardi, and Macauley (1999) includest bf suggested questions that are applicable

for design and evaluation researchers.
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Duignan, Noble, and Biddle (2006), however, congddhe Activity Checklist difficult
to administer in real world settings. Specificatlyey found that there was much repetition in the
elements, and that the example questions weresnageful as they wanted for their own work.
In response, they created the Activity Intervieweirf interview purports to make the original
checklist more usable for data collection by présgrthe essential components of the checklist
as questions ready to be asked of study partigpaiie questionnaire also condenses several of
the original checklist components.

Sampling Strategy

The decision on which class to use for the studylted in a convenience sample. Given
practical considerations, it was a matter of faésgib Likewise, at the end of the class, the six
learners in the smaller sample who agreed to tlaeepth interviews were volunteers. As such,
there was no attempt to find a certain kind of sewr class, or to include certain types of
learners in the course. The purpose of the studytamualitative nature, however, demonstrates
that the convenience samples pose no threat tityadif the study. While this study may
provide some evidence for the applicability or rapplicability of the metacognitive tool for
different types of students, the tool employechia $tudy made no initial claims to being
applicable to any one type of student. Neverthekm®pling strategies should be evaluated for
their use in any study.

Miles and Huberman (1994) suggest that sampliradesires can be evaluated using six
different criteria: relevance to conceptual framew@otential to generate rich information,
analytic generalizability, potential to generatéea@ble explanations, ethics, and feasibility.

Despite the use of convenience sampling, this shltgynpts to meet these criteria.
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Relevance to Conceptual Framework

The class represented initially the full spectrurperspectives that comprised and
influenced the activity system. During the postsslanterviews, this variety was also preserved.
The interviewees included not only more than orsechut also interviewees with differing
amounts of experience and age, different gendedsgdéferent grade levels and subject matter
domains.

Potential to Generate Rich Information

Rich information is abundant and detailed. Ovethlg requirement was met by using a
variety of data sources as well as several leariiéies Metacog questions and answers and the
collaboration on several readings and assignmeamtsrgted a large amount of data. In addition,
the qualitative semi-structured interviews in parar were a rich source of information, with
their open-ended nature and follow-up probing leyitherviewer. The large majority of the data
collection involved the learners’ own words perntahecaptured through the various systems
and processes used in the study.

Analytic Generalizability

Unlike quantitative studies, the goal of qualitatsampling strategies is not statistical
generalization; however analytic generalizatiodasired based on “how selected cases fit with
general constructs” (Curtis, Gesler, Smith, & Washb2000, p. 1002). Given the convenience
sample and exploratory nature of the research;dhelusions from this study attempt to answer
the question “Of what is this a case?” (Berg, 200@j) course, the findings of this study will

need to be analyzed along with other studies tgestgany generalizability.
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Potential to Generate Believable Explanations
While this criterion is perhaps the least desorgotf Mile and Huberman'’s criteria
(Curtis, Gesler, Smith, & Washburn, 2000), it néveless addresses the validity and reliability
of qualitative research. In this study, particigawere actual students who needed to complete
the course for very practical purposes — usually sequired course in their graduate degree
curriculum. As such, they were credible as souotetata for how an online metacognitive tool
is used by learners in an online academic learamgronment.
Ethics

In this study, all ethical considerations requibgdthe university were followed and

validated by the university’s Institutional Revi®@ard process.
Feasibility

This criterion is most applicable in terms of thenber of participants in the study as a
whole and the number of follow-up interviews at tdoaclusion of the study. The data collection
resulted in discussion question, Metacog, and ewialu data from 22 learners, as well as six in-
depth follow-up interviewsThe time needed to interview, transcribe, and atada from all
sources was significant, even with the use of tiéD qualitative research software.

These criteria, taken together, are ideals, anulantice, researchers often have to find a
balance among them (Curtis, Gesler, Smith, & Washi®000). This study is no exception. For
example, the potential to generate rich data mdinbeed by the number of interviewees
interviewed. As such this is a clear compromisevbeh Miles and Huberman’s (1994) second

criteria of potential for rich data and sixth crigeof feasibility.
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Data Analysis

In qualitative studies, data analysis is aboutifiggatterns. The researcher is interested
in making sense of data from both an insiders’ amgiders’ perspective (Anderson-Levitt,
2006). While the data sources that were used snstiidy, primarily self-reports and interviews,
provided a rich and abundant source of raw matexis¢searcher must decide on a unit of
analysis, a level of analysis, and an analyticghnéque capable of finding such patterns. This
study used a thematic content analysis techniqeiestal on activity as understood within the
framework of activity theory.

Unit of Analysis

The unit of analysis in activity theory is the &t (Murphy & Rodriguez-Manzanares,
2008). As such, the data analysis looked at tlagiogiships among the subjects (learners), object
of the activity (using the metacognitive tool is@cial supportive learning environment), the
tools involved (primarily the metacognitive toadnd the associated rules.

While the activity and especially its disconnectiavere the primary unit of analysis, a
perspective for analysis is still required for agarcher. As such, the perspective of the
individual learner was used.

Level of Analysis

The data for this study either originated as textpr the interviews, were reduced to text
through transcription. Berg (2004) identifies sed@lements from the literature that can be
counted in analysis of content of this type. Fas #tudy themewas used as the unit to be
counted. Berg (2004) says “In its simplest forntheme is a simple sentence” (p. 273). For this
study, a theme was comprised of one or more seedemiich addressed a single topic. Initially,

the themes were generated by the data. Eventtiadlyfhemes were re-examined with an eye
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towards disconnections between nodes of the acstiticture (e.g., subject-tool-object). This is
discussed in-depth in the following sections.
Content Analysis Technique
When data are reduced to text, a content anabsisitque is required to explore the
underlying patterns. While many nuances exist ansuof) content analysis techniques, Berg
(2004) lays out a generic set of activities thatw@seful. The following six steps based on Berg’s
list served as a guide to analyze the data insthidy:

1. Data are collected and made into text.

2. Codes are identified and applied to the traptcof the data.

3. Codes are transformed into larger categories.

4. Content from all sources are sorted into thegm@ies from the previous step.

5. Patterns are identified among the categories.

6. Generalizations are established consideringquevwesearch and theory.

Of course, all models and guidelines are just tidte real work of data analysis is
muddier in its implementation. These issues atailéd in the next section.
Data Analysis Using Content Analysis within an Al Theory Framework
Berg (2004) urges researchers to use the methodetagion of a research report not
only to describe the traditional components of fastion (i.e. type of research, data collection
techniques, etc.), but also to provide some inféilonaabout challenges faced in implementing
the methodology. This allows other researchetsitterstand the complexities of any research

project, and to assist them in their own reseatola qualitative study, this also adds to the
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trustworthiness of the study through dependalditg confirmability of the methodology. The
experience of using activity theory combined witimtent analysis provides one example of this.

Activity theory has been used in a variety of wayseducational technology research
(Murphy & Rodriguez-Manzanares, 2008). The flexikibf the framework is both its strength
and a limitation. On one hand, a researcher cdd autivity theory to fit his research questions.
On the other hand, the researcher is constantlinceng himself that the framework has certain
minimal requirements that cannot be ignored. Karmgle, there must be a sense of what the
elements of activity are for the particular acinstystem being studied.

Initial Coding

Berg (2004) says while content analysis can beatieior deductive, the resulting
grounded theory can be more valid when startingnfam inductive perspective. The learner
self-reports about prior knowledge of metacognitma collaboration were coded inductively in
this way using the content analysis process detaib®ve.

The six in-depth interviews were coded next ané@sion was made to use a similar
inductive approach. While activity theory andatements and concept of disconnections
provided ready made initial “analytic categorieB&(g, 2004), using these categories this early
in the process risked ignoring important data thaght not fit neatly into an activity theory
framework. The inductive content analysis of thieiviews resulted in the creation of 77
thematic codes (Appendix F).

Once the initial inductive codes had been credtexy, were applied in the coding of the
Metacog evaluations. The evaluations had been lstetponline by learners using a survey tool

called Survey Share (http://www.surveyshare.fafaring the last week of class. The
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evaluation contained 13 substantive questions. &qesgs by 21 learners resulted in 273
additional pieces of data.
Naming the Elements
At this point in the analysis, activity theory wlasmally incorporated. Early in this
process, initial decisions were needed about wdratdlly constituted the different elements of
the activity. Table 3 reflects these early decisio
Table 3

Elements of Activity in the Metacog Activity Stuet

Element of Activity Examples in Metacog Activity Sgm
Subject Learners enrolled in the course
Object Using the metacognitive tool in a socialEupive

learning environment

Rules Two major categories were what the learnadstt do
individually in the class (e.g., assignments), trel
rules/constraints that had been built into the
functionality of the metacognitive tool (e.g., Iayto
answer a question first before seeing the respohse
others)

Tools Primarily the Metacog software; also the seur
learning management system (Blackboard) and its
associated functionality, e.g., discussion boandt
the course readings and assignments

Division of Labor The rules defining what the learsiwere supposed to
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do during the class in relation to each other

Community All of the learners in the class in rigdatto an
individual learner, plus the instructor, and anlyeot
person or group that affected the object of thaviagt
e.g., the developer/programmer of Metacog,
instructors teaching other classes in which stugdent
were enrolled, university administrators, etc.

Outcome Internalizing metacognitive knowledge akitlss

Formally assigning the thematically coded datgpeecdic activity theory elements
proved challenging at times. This is discussetiénnext section regarding the community
element and the activity theory mediators of rulesls, and division of labor.

This process also brought up the vagueness incthaety literature between the object of
the activity and the outcome. As discussed in @ralp the exact meaning of the object of
activity has been analyzed and debated extensnigéhythe distinction betweepredmetand
objekt The same attention is sorely lacking in anyigigsion between object and outcome.
Usually, if object is defined as objective in ativty theory analysis, then object and outcome
are conceptually the same.

In this study, there is a distinction between thenediate object/objective and the longer
term outcome. The eventual outcome of using th&abdbg tool would hopefully be that the
learners improved their metacognitive skills byemializing the tool. Given that this was the
first exposure of Metacog to a group of learndrs,focus was on the use of the tool; the present

study was not designed to formally evaluate wheithternalization occurred. Arguably then,
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the outcome of the present study might better Iserdeed as something like a useful experience
with the metacognitive tool.
Coding for Disconnections

After deciding on which kinds of data belonged toiah activity theory element, the next
round of coding involved identifying disconnectiorfsor example, some learners thought that
there was too much of an overlap between MetacddglenBlackboard discussion board. In the
earlier content analysis, this had been codedlatonship between Metacog and discussion
board It was re-coded as a tool-tool disconnectigkiter coding approximately half the
evaluations, ten different combinations of sucltamections had been derived. This included
disconnections for tool-tool, tool-rule, and subjade.

This coding approach, however, created two uncamadbte issues. First, focusing on
disconnections ignored those areas where learagrssed the tool as designed, and areas where
the tool had been favorably evaluated. For exanmpéany learners had discussed how they
would begin incorporating different strategies fiogtacognitive instruction in their own
classrooms inspired by Metacog. Both disconnestaswell as areas that are working well
would be important in fully evaluating the use lo¢ tool, for future re-designs and future
research studies. To resolve this, a “no discommexttheme was added to the analysis. Berg
(2004) suggests this approach even when the caedoosm the content analysis are derived
from an existing framework, such as activity thewryhis case. Adding themes as needed
further validates that the resulting conclusionseagrounded in the data.

The second issue with identifying disconnectionthia manner was that the data didn’t
always fit neatly into one disconnection categaryhe other. For example, some learners had

said they didn’t want to use the Metacog tool flanping since they already planned
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extensively. Was this a subject-object disconoeaabr a subject-tool disconnection? The
solution to this issue was to return to the literat While many activity theory analyses speak
generically of disconnections of all kinds, Mwar{2801) elucidates a practical process for
using activity theory with her conception of sulthaty triangles.

Sub-activity triangles are formed by concentratnghe rules, tools, and division of
labor elements of the larger traditional activiigmgle (Engestrom, 1987). According to
Mwanza (2001), these three elements are the primagjators in activity theory between the
other elements. By combining the three mediatatis the remaining elements of the triangle,
six sub-activity triangles are created: subjecétoibject, subject-tool-object, subject-division of
labor-object, community-rule-object, community-taddject, community-division of labor-
object. (Noticeably, Mwanza barely mentions therednt of outcome and focuses on object
instead.) The sub-activity triangles are oftenicted in a diagram similar to Figure 4.

Figure 4.Sub-Activity Triangles

Tool

Subject Object

Rule Community Division of Labor

Using these sub-activity triangles, as well as ioomg to use the no disconnections

category, several more of the Metacog evaluatiozre woded.
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Dialectics of the Individual and the Social

While coding evaluations using the Mwanza (200Dr-aativity triangles, there was still
substantial overlap in characterizing some discotoes. Primarily the overlap involved
subjects (individual learners) versus communite (@rass as a whole), and rules (in the case of
individual learners) and division of labor (in tbase of the community). For example, several
learners commented that it was difficult to engegeonversations in Metacog because fellow
learners did not reply in a timely manner. Thiswatially considered a subject-division of
labor-object disconnection because of the requingrioe each learner to respond to posts, i.e.
the labor was divided in this way. It could haasiey been coded as a community-division of
labor-object disconnection, however, since the camty members were making the posts and
the disconnection was created by the division lbdtanot being followed, i.e. by community
members not making posts individually, the commuag a whole suffered. In addition,
whether each person making posts was actuallyesor division of labor was also arguable.

This tension is symptomatic of what Kaptelinin éakdi (2006, p.189) call the tension
to “deal with the dialectics of the individual atiee social” in activity theory. Is activity theory
ultimately a psychological theory that is at oddghwa larger sociocultural theory because of its
focus on the individual subject? The challeng® iadequately incorporate sociality into activity
theory. As Kaptelinin and Nardi explain, approactethis problem have favored two extremes.
One approach is to assume that sociality is tidt an activity system. For example, the act of
a subject using a tool towards an object is inh&resocial. Kaptelinin and Nardi claim this is
the approach taken by activity theory reformerdisag Radzikhovsky (1983), and related

sociocultural theories such as Wertsch’s (1998)iated action; the other approach, most
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popularly advocated by Engestrom, which culminatake activity triangle, is to embed
individual activity within collective activitiesThis is why the there is a separate community
element in the activity triangle.

Despite this fundamental tension in approachestivity theory, Kaptelinin and Nardi
(2006) conclude that both approaches are valuatdleamplementary, rather than mutually
exclusive. The analysis in this study took a samédpproach; the main activity triangle,
combined with sub-activity triangles, continued®used for their practicality in generating
disconnections. This study, however, eventuatiyted those disconnections to the perspective
of individual learners and used only the subjetg-abject and subject-tool-object sub-activity
triangles. In this sense, the study sided withatttevity theory approach that all activity is
inherently initially social.

It can be appreciated, however, that a differetivi@¢ theory analysis might focus
differently. For example, had the focus been o baiversity administrators made decisions
about metacognitive tool use, based on studentiatrahs, activity theory’s ability to
incorporate community perspectives and formal @wis of labor would have been extremely
useful.

Final Alterations to the Coding Scheme

One final discussion about the use of activity tigedements and disconnections, as it
relates to the evaluation of educational technotogys, was highlighted by this study. The
distinction between rules and tools is not absolitethis study, an attempt was made to use the
rules element when discussing the constraints isgpapon the subjects, either by the instructor
(e.g., how Metacog was to be used for assignmemt#ihe technical constraints imposed by the

Metacog tool itself (e.g., having to answer a goedbefore seeing the response of others).
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Likewise, the tool element was used when descritheglifferent tools as a whole (e.g.,
Metacog versus the course discussion board verscales that were read in the course). In
practice, the distinctions are somewhat artifistaken discussing the individual functionalities of
the Metacog tool, i.e. at what point does the aaist programmed into a tool become a rule?
The important point, perhaps, is that disconnesteme regular parts of activity systems and
provide the opportunity to improve the system.

After all of these transformations, a final grouda®ding scheme was developed that
adequately allowed the coding of the data usingyiaictheory as an analytical framework to
highlight disconnections. The two sub-activityatrgles, subject-tool-object and subject-rule-
object, incorporated the earlier grounded codeisz®nnections where applicable. For
example, there was an initial grounded codecfmosing a conversation partnetich was a
requirement for using Metacog. This became an el@am subject-rule-object disconnection
because many learners used their own criterialfoosing a conversation partner rather than the
instructor criteria. As appropriate, the no disoection category was used to keep attention
focused on those parts of Metacog which were usetbsigned or used in innovative ways that
had not been suggested by the design.

After the coding scheme was finalized, all of tta¢a from the evaluations and in-depth
interviews was re-coded using it.

Also, when analyzing the results, for the purpdssuggesting magnitude, attention was
paid to not double counting similar comments thatevmade by the same learner in both an

evaluation and a follow-up interview.
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Trustworthiness of the Study

Goetz and LeCompte (1982) urge that, “regardleskentiiscipline or the methods used
for data collection and analysis, all scientificygaf knowing strive for authentic results” (p.
31). Likewise, Marshall and Rossman (1995) streas tEvery systematic inquiry into the
human condition must address these issues” (p. L#®)oln & Guba (1985) call the answers to
such questions of validity the “truth value” (p.®f the study. They suggest four constructs to
address the traditional quantitative research amsoef validity and reliability within a
qualitative study: credibility, transferability, pendability, and confirmability.

Credibility

Marshall and Rossman (1995) refer to credibilityhes“manner to ensure that the
subject was accurately identified and describedl4®). In this study, credibility was
strengthened by an in-depth description of the@pants, the learning environment, and the
setting. The comprehensive descriptions ensurdduitian the reality of this particularly
defined study, the results are valid.

Transferability

Transferability is similar to the quantitative cept of external validity, or
generalizability. In other words, can the findirgfghis context be transferred to another
context? This study can in no way claim quantimatgeneralizability, however, three methods
were used to suggest transferability of the st&ahgt, while the sample of participants is not a
statistical sample, the sample does representietyaf typical adult students taking an online
course. Such a variety provides other researchiénsmultiple options for judging the relevancy
of the study to other contexts (Marshall and Rossrh895). Second, the study is thoroughly

grounded in activity theory. Researchers workimgrfithe same theoretical model can judge the
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study’s applicability within this model. Third, these of more than one participant and more than
one source of data were used to triangulate firedasgappropriate. The multiple sources of data
can assist in corroborating findings, which in tatrengthens claims to generalizability.
Dependability

Dependability is a qualitative attempt to addrégsduantitative concept of reliability. In
guantitative studies, this is the ability for otimesearchers to replicate a study. Marshall and
Rossman (1995) argue that such replication is proatic under qualitative assumptions of a
reality that is always changing and being consgdietithin the minds of individuals. Indeed,
many guantitative studies allude to this with fimgh that suggest “implementation issues” may
lead to different results in future studies; ashsiinis qualitative study acknowledges that exact
replication is not possible. With this acknowledgténowever, researchers can strive to
document their methodology as precisely as pos&iblether researchers. This was
accomplished in this study by keeping thorough résof all data, procedures, notes and
decisions.

Confirmability

Confirmability, as the term implies, is the abildf/the findings of the study to be
confirmed by another; the concern is that the sativ¢y of the author will negatively influence
the research (Marshall and Rossman, 1995). Whaditgtive research demands that the
researcher become intimately acquainted with tttengen order to understand the constructed
meaning of participants, there is neverthelessé®al to avoid incorrect interpretation or bias in
interpretation. In this study, confirmability wassared by having all data collection recorded

mechanically or digitally. Interviews were recordadaudiotape, and artifacts and self-reports
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were in digital format. This insures that the anaidata is available for analysis and re-analysis
should the need arise.
Limitations

As with most qualitative studies, the most obvibomstation of this study is the inability
to generalize in a quantitative sense. There waxerf than 30 participants from a convenience
sample in the class and fewer than 10 participaritse smaller interview samples; the
participants in no way comprised a random statisBample. Likewise, the case study nature of
the research did not allow for a control groupmy kind of experimental design. While analytic
generalizations from the findings are possiblejsiteal generalizations are not warranted.

Second, the length of the study was only eight wedkh most students using the tool
for only 3-4 weeks, for metacognitive knowledged éime planning and monitoring components
of metacognitive regulation. (The learners had alsen scheduled to spend at least one week
after answering the monitoring questions, duringcWwhhey would answer metacognitive
reflection/evaluation questions about their unging as well. Since Metacog was implemented
later in the semester than originally intendedséhguestions were not answeralflile the
findings in Chapter 4 suggest that learners fettfootable using and evaluating the tool during
this short study, it still might be the case thne imited exposure time might have affected their
ability to make meaning and critically evaluateitlexperience.

Additionally, the course content and audience e the result of the convenience
sample — graduate students who were practicingpéeacliscussing the implications of cognitive
science for teaching and learning — cannot be ogkdd. Graduate level students who are
practicing teachers provided their own unique pecgpe on the tool. Activity theory was ideal

in this sense for analysis to recognize how thesafghe tool created its own unique activity
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structure. This happily resulted in findings rethto teachers and metacognition beyond the
original conception of the study. The specificrudgaracteristics, however, should be kept in
mind in interpreting conclusions.

Finally, a limitation of the study might be in theupling of activity theory as an
analytical framework and an online education coassa context. In this combination, most of
the data for analysis were in written form. Thdness of face-to-face interaction, which is a
valuable source of observational data, was ab%$érg.might have affected the willingness of
learners to reveal some of their backgrounds ateahiions, both important for an activity theory
analysis. The course design attempted to incorpaeghniques to build trust in the online
course community (described in Chapter 1) to adlevihis.

Finally, the semi-structured interviews (which wedamne face-to-face), were
retrospective at the end of the eight week semegitean constraints of access to the research
context. This retroactive nature may have not adldwnportant in-the-moment understandings
of the learners to be captured, or some learneyshaee simply forgotten some details. With
such limitations, the study was designed to maxentiie amount of information that could be
gathered using the available means.

Chapter 3 Summary

In this chapter the research methodology for thdystvas detailed. First, ontological
and epistemological justifications were made fer study. Following from this, the
appropriateness of the qualitative case study ndetised for this study was discussed. The
context of the study was also reviewed. The samg@imd data collection methods employed in
this study were discussed. The content analysisgss used for data analysis was also

explained, with special attention to how the memtiabdes of activity theory and the concept of
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disconnections were a significant part of this gsial This detail can serve future researchers
using activity theory to study metacognitive toolhe next chapter presents the findings which

resulted from this methodology.
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Chapter 4: Findings

“Rachel” Uses Metacog

Rachel is not a big fan of technology. Her feltl@achers kid her that when she touches
a computer, it breaks. She thinks she might hebvig piece of metal stuck in her body that
interacts with her computer negatively, or somegtike that. Still, she thinks she has become
pretty good with Power Point and Excel over heethyears of teaching. She also is very
comfortable with teaching her third graders to deavebquests in her classes. She's glad she
taking an online class and thinks the Metacog te@asy to learn

After reading the course article assigned for twaek, Rachel reads one of the
metacognitive knowledge questions in Metacog, asdd think about what the question is
really asking. She then goes back and re-readafie@e, and paraphrases it in her own words.
This is similar to how she works with the coursedssion board. Rachel already self-questions
herself when reading, maybe even so much so teatesttures into self-doubt. She thinks she
concentrates on the main idea and supporting detéut she doesn’t think about every
guestion that Metacog asks. So that's an impromeioner her usual process.

After posting her initial answer, Rachel scrollsdoand looks at the answers of others.
She picks one who has conflicting ideas, or magheesne who might be able to answer
remaining questions she still has about this agticBhe just hopes someone, anyone, responds.

When she checks back later, someone has respondegsha finds the information useful.
Just knowing that two people read the same artioké have different interpretations is helpful;
even if she disagrees with her fellow student. dal@sn’t have a lot of time to really engage in

too much debate, but if her post made someonelefdeabout their answer, that was a degree
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of success. If they changed their mind, it was déatter. If she changed her mind, that was the
best.

“Ralph” Uses Metacog

Ralph is open-minded towards technology becausambws it is important for his high
school literature students to know. But that ddtemean he is comfortable with computers at
all. Although he absolutely loves teaching and ib@sn doing it forever, he thinks he is kind of a
technology idiot. Before this summer online cl&agshardly knew how to do email attachments.
The class really taught him a lot. And the Metatag is not hard at all. It's pretty easy,
actually. You click on a little colored bar andgives you your questions.

Ralph likes to sit down and answer all of the Metametacognitive regulation questions
in one sitting. After he answers, he decidesdd stdiscussion with someone who has an
interesting answer or maybe one like his.

There are some answers that are like, “I'm not sui@on’t know,” even though the
instructor told students not to respond this w&alph doesn’t go near those. Obviously those
really do no good because there’s no depth. Whattiscuss? Although it seems like very few
discussions are getting started because of thagjraf the initial responses and follow-up
exchanges.

But just seeing where others are with their unang, and having a little bit of
discussion, helps Ralph better understand whatdeels1to be doing. It really helps him think
more deeply about the unit plan, and why he isglaithat he was doing. He guesses that'’s the
whole reason for the Metacog tool. You start ggttma pattern of what those questions are.

Wow, that'’s pretty cool, because students shoulthib&ing about those kinds of questions. As
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an educator, Ralph thinks he could do somethirgthiis for his students. This could be a great
educational tool.

The brief vignettes above, based on post-coursevieivs, provide a glimpse of the
productive as well as typical activities of leamar this study. This study examined a social
support online learning environment for teachinganegnitive knowledge and skills through
the use of a researcher-created cognitive tool knasvMetacog. This chapter provides the
detailed findings from this study, organized by tinee research questions introduced in Chapter
1. Using activity theory terminology, the chapfiest gives a thorough description of the
subjects who were the learners in the course, ghigir knowledge and skills related to
metacognition, and their prior knowledge and skiflated to community and collaboration as an
instructional strategy (i.e., social supportivertéag environments) . The chapter then examines
how the tool mediated the learners’ required aigtmwith it, i.e., how the subjects used the tool
to meet their object(ive). Finally, the chaptgrods how learners evaluated their use of the tool,
including its strengths and weaknesses. For tbenskand third research questions, the concept
of disconnections found in activity theory is usedurther frame the findings. Following
Berg’s (2004) recommendation for reporting in giaive research studies, this chapter attempts
to limit itself to reporting data findings. Whithis is not always possible, the majority of
interpretations of these findings are found in Gbap as conclusions.

Prior Knowledge and Use of Metacognition

The first research question posed in this studyeéskWhat were learners’ prior
knowledge and use of metacognitive skills basedtr@ir educational experiences and life
experiences?” To answer this research questionpgephic information about the learners, as

well as their prior knowledge and use of metacagnjtis reported. Since the concept of a social
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supportive learning environment was important e #tudy, this section also includes findings
on learner prior knowledge and use of collaborasiod community.
Learner Demographic Data

All of the learners in the class were practicingcteers who were attending graduate
school part-time, taking evening or online cours@sie learner was between jobs at the time of
the study, and one was leaving her job to atteadugte school full-time at another institution.
Twenty-three learners began the online coursewatiglrew from the course after the first two
weeks for an unknown reason. The other twenty-gaorers completed the course. During the
first week of the course, learners provided backgdodemographic information about
themselves, presented in Table 4, by answeringausision board question.
Table 4

Learner Demographic Information

Gender
Female 18
Male 4

Grade Level Taughit

Pre-K 1
Grades K-5 10
Grades 6-8 4
Grades 9-12 8

Adult 1
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Years of Teaching Experience (n= 20)

M 3.85
SD 2.60
Primary Subject Taught
Elementary and Middle Curriculum 9
Special Education 4
English/Literature 3
Foreign Language (Spanish, German) 2
Science 1
Math 1
Music 1
Adult GED 1

Graduate Program Enroliméht

Elementary Education 8
Secondary Education 5
Special Education 3
Education 2
Educational Technology 1
Literacy 1

Curriculum and Instruction 1
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Comfortable with Technology for Learning
Yes 15

No 7

Prior Online Course$s
Yes 6

No 4

Note. Not all learners responded to all questiahked.
& Two learners taught K-8 and were counted in botagmaies.
P One learner indicated her graduate program asiEhtary/Secondary Education” and was
counted in both categories.
¢ Most learners did not answer this question.
Prior Knowledge and Use of Metacognition

During the first week of the course, prior to tlssignment of théirst course readings
(which included information about metacognitio®gainers were asked to reply via email about
their prior knowledge of metacognition. If theynedamiliar with metacognition, they were
asked about their use of metacognitive strateb@s$), personally and in their teaching. Nineteen
learners replied to this question.

Twenty-six percent (26%), or five, of the learnersponded that they had no prior
knowledge of metacognition. Upon follow up quesing, however, some of these learners
noted that they had actually heard the term bgfaften several times), but they were not sure of
the exact meaning. Their confusion over the mepafrihe term was attributed to varying

definitions, or because no specific behaviors vetmessed when they had heard the term, usually
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during their undergraduate education. An illustmresponse came from a practicing fifth
grade teacher with three years of teaching expegiefYes, | have heard the term
‘metacognition’ in my undergraduate studies. | trazgy that | don't remember much about it
except that it had to do with thinking and learning

Seventy-four percent (74%), or fourteen, of therlees reported prior knowledge of
metacognition. Half of these quoted the familiaamcterization of metacognition as “thinking
about thinking” or “cognition about cognition” (Fell, Miller, and Miller, 2002). Specific
responses included a wide range of prior knowledgrut both the knowledge and regulation
components of metacognition.
Prior Knowledge of Metacognitive Knowledge

Learners mentioned a variety of knowledge subcoraptsnof metacognition, consistent
with the literature. Table 5 reports the subcongm® mentioned.
Table 5

Prior Knowledge of Metacognitive Knowledge by Sulygonent (N=11)

Metacognition Knowledge Subcomponent No. of Mamdio
Knowledge of one’s abilities and limitations 5
Knowledge of one’s own cognitive processes 3
Knowledge of factors that influence one’s own tlgk 1
Knowledge of other people 1
Knowledge of learning strategies 1

A notable exception from the responses, baseds@rdaminence in the literature, is that

there is no mention of knowledge of task. This rigg because knowledge of task may have
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been intertwined with responses that mentioned kedye of one’s own abilities and limitations
with a task. One learner said, “To me, metacognitheans to evaluate what | already know
about a certain topic, subject, etc.” A learneymave knowledge, for example, that a task
exists, e.g., that computer programming involveising a code structure called a loop, while
knowing that she does not possess detailed knoeladgut how to do the task. The latter
knowledge is definitely metacognitive in nature hi®' there is a clear conceptual difference
between knowledge of a task and knowledge of gbilia domain, it may be the case that the
two are usually mentioned simultaneously.

Knowledge of one’s abilities and limitationhe majority of learners referred to
metacognition as knowledge of one’s abilities andtations. This is consistent with the
metacognition literature, and this subcomponemheffacognitive knowledge has been widely
researched (e.g., Mayer, 2004; Maki & McGuire, 208¢hooler et al., 2004). These studies
usually compare a learner’s metacognitive selfsssent in a domain before or after learning to
their actual performance. The studies may relat&bility on this ability to factors such as age
and experience. For example, college students ofterestimate their comprehension of written
text (McNamara & Shapiro, 2005).

Knowledge of one’s own cognitive proces3dsee learners defined metacognition
knowledge of one’s own cognitive processes. Adienelementary special education teacher
with two years of experience said metacognitioh.isvhat a person knows about his or her own
learning, cognitive process...” A female secopdgrecial education teacher with two years of
experience similarly noted that metacognition iswhat individuals know about...their
cognitive processes.” A male K-8 music teacher with years of teaching experience used the

term awareness: “My definition of metacognitiorb&ang aware of how one thinks.” All of
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these characterizations are consistent with thmsed in the literature.

Knowledge of factors that influence one’s own timgkOne learner referred to
metacognition as “knowledge of factors that infloeryour own thinking.” Although the learner
did not elaborate on particular factors, the respada consistent with the metacognitive notion of
knowledge of self. It is also congruent with tiedfsegulated learning (SRL) notion of
knowledge of external factors that influence one&ning (e.g., the noise level in a room).

Knowledge of other peopl@ne respondent included the idea of knowledge ledrot
people when describing her prior knowledge of negadion. Although the early research on
metacognition arguably concentrated on cognitiornttie head of an individual” learner, Flavell
(1977) himself early on noted the idea of socialanegnition as an awareness of other people.
With the trend in research interests in socialuraltperspectives on learning in the last twenty-
five years, the study of metacognition in a sosédting (including this study) has also reflected
this interest (Waters & Schneider, 2010).

Knowledge of learning strategie®ne learner referred to metacognition as “the
knowledge of strategies for remembering and legrhi his is consistent with one of the main
themes of this study: metacognition as knowleddearhing strategies. The mention of
strategies for remembering is also consistent withng line of literature on metamemory, or
how people think about their memory (Matlin, 2009).

Metacognitive Awareness Inventory: Metacognitivekiedge

In addition to responding to the email questionwlmrior knowledge and use of
metacognition, learners were asked to completenaneoversion of the Metacognitive
Awareness Inventory (MAI). The inventory is divilmto metacognitive knowledge and

metacognitive regulation components. Each compasdarther subdivided by several
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subcomponents. For the metacognitive knowledgeviledge of cognition) component, the
subcomponents are declarative knowledge, procelinoalledge, and conditional knowledge.
Learners are asked to rate their agreement witkrgkestatements related to the subcomponents.
The inventory uses a 1 — 5 Likert scale, with Sespnting “Strongly Agree.” Table 6 presents
the results on the metacognitive knowledge subcomipis.

Table 6

Metacognitive Awareness Inventory Results of Megmaitive Knowledge Subcomponents

(N=22)

Knowledge subcomponent M SD
Declarative knowledge 4.00 0.38
Procedural knowledge 3.99 0.56
Conditional knowledge 3.95 0.38

The results confirmed the theme from the qualitatesponses regarding prior
knowledge of metacognition: respondents had a langeunt of prior metacognitive knowledge
Prior Knowledge of Metacognitive Regulation

In describing their prior knowledge and use of roetmition, learners mentioned several
subcomponents of metacognitive regulation condistéh the literature, including problem,
problem representation, planning, monitoring, aoiatiol.

Monitoring. More respondents mentioned the monitoring compookmetacognitive
regulation than any other subcomponent. Resposdeditated that metacognition was about
monitoring one’s thinking, and especially one’srieéag and comprehension. The monitoring

and regulation of understanding, or metacomprebansias been a popular theme in the
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metacognition literature.

Reflection.Four learners mentioned described prior knowledgeedacognitive
regulation as some kind of reflective process dyanafter their learning. Words like@ntrol,
regulation, reflectionandevaluationwere used in these responses. As discussed gtréeg is
conceptual murkiness in the literature regardirggdistinction between monitoring one’s
thoughts and actions against some kind of standatithe temporal point where a learner
decides that the standard is or is not being mg¢trdrat to do next. This possibly explains the
variety of terms used by learners.

Planning. Two learners mentioned planning in their prioowhedge of metacognition.
Planning can be considered a necessary preregsiisfigo monitoring and regulating one’s
progress.

Problem representatiorOne learner mentioned a kind of problem represientats part
of their prior knowledge of metacognitive regulatioy saying that, “I can evaluate what needs
to be done.” Some models of metacognition inclousidlem representation as part of the
planning subcomponent of metacognitive regulation.

Metacognitive Awareness Inventory: MetacognitivgRation

Learners also completed the metacognitive regulgiartion of the Metacognitive
Awareness Inventory (MAI). The inventory dividegtacognitive regulation into the
subcomponents of planning, strategy, monitor, debnd evaluate. (This is yet another example
of the variety of metacognition models.) Learrames asked to rate their agreement with several
statements related to the subcomponents. Thetmyemses a 1 — 5 Likert scale, with 5
representing “Strongly Agree.” Table 7 presenesrésults on the metacognitive regulation

subcomponents.
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Table 7

Metacognitive Awareness Inventory Results of Mefaitive Regulation Subcomponenst (N=22)

Regulation subcomponent M SD

Planning 3.77 0.51
Strategy 3.88 0.40
Monitor 3.92 0.47
Debug 4.22 0.35
Evaluate 3.77 0.44

Similar to the metacognitive knowledge portionloéd inventory, the results confirmed
the theme from the qualitative responses regarngliing use of metacognition: learners reported
a large amount of prior metacognitive regulation
Use of Metacognitive Strategies in the Classroom

The cognitive tool used in this study, Metacog, wasdesigned to be used specifically
with practicing teachers. When the opportunitydme available to use the tool with such an
audience, however, the decision was made to adkdneers how they used metacognitive
strategies (prior to using Metacog) as part ofrttesaching, if they had.

Approximately one-third of the learners (35%) repdrthey had tried at least one
instructional tactic to teach students metacogaisikills. These tactics included having their
students plan for future work, monitor current wakd reflect on past work. Table 8 suggests
the different components of metacognition represebiy the learner responses as well as

provides examples given by the learners.
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Table 8

Prior Use of Instructional Tactics to Teach Metaniiye Skills by Metacognitive Component

Component (No. of mentions)  Examples

Metacognitive knowledge (4)

Learning strategies (3) Ask high school students probing questions to erpla
why they think the way they do about a topic using
support from the text.

Model what good readers do.
Knowledge of self (1) = Teach students their stresigiid weaknesses and how
to use their strengths to overcome their weaknesses
Metacognitive regulation (7)
Planning (2) Planning for upcoming work.
Planning goals for improvement.

Monitoring (1) Have students create progress report

Reflection (4) Have students predict performandereea test, and
why they feel this way, then reflect on performance
after the test (and tell the teacher if they stddie
Have students reflect on how a lesson changed their
thinking “about the content, their other classeghe
external world.”

General (1) “Have taught some tools needed to build

metacognition.”
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The number of mentions in each category suggeatdahchers focus metacognitive
instruction on metacognitive regulation (especiadiffection), rather than metacognitive
knowledge (learning strategies). Given the earbsponses to prior knowledge about
metacognition, this is congruent with the findih@t most learners did not mention use of
learning strategies there either. It could be thatearners/teachers might not consider strategy
use to be a form of metacognition. Three of the feachers who mentioned learning strategy
use in their classroom as an example of metacognitere reading and/or special education
teachers, both domains where the construct of rogtaiton has been widely researched and
promoted.

While it is clear that the learners/teachers whedugetacog were experienced in
metacognitive knowledge and regulation, as evidetgethe qualitative responses and the MAI
guantitative results, this was not unanimous. Keraative explanation for most teachers not
mentioning strategy use in their use of instrualdactics for metacognition could be that
teachers do not know strategies to teach. Onadeaxpressed this sentiment exactly:

| struggle to do this on a regular basis. | amaksolutely sure of my ability to help

students use metacognition and | feel like | ldek knowledge of various teaching

strategies that can [be] used in order to do so.

Learners were not asked to evaluate their own ftigeeanstructional tactics they used
for teaching metacognition. Some, however, inalusiech information in their response. One
teacher thought metacognitive techniques did nokviar some subject matter he taught that
required a right or wrong answer. The exampledwegvas identifying the structure of iambic
pentameter in poetry. This same teacher also lddow metacognitive techniques were hard

to teach to students who were “routinized” by pgohooling to not question their own thinking
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and to always accept the teacher’s answers.

Another teacher described an initial attempt toomhice a planning and reflection
process into her classroom. She said the pro@esgdne poorly because there was no time in
the class’s busy schedule to actually create gelailsh could later be reflected upon. There was
also no time for students to pick from their ownrkvto reflect upon so the teacher would pick
the work to expedite the process. She felt thatreeded more time and tools to implement the
planning and reflection process properly.

Finally, one teacher described her attempt to lsaweents track their own progress as
part of a lesson. She found the process “tooidigd” to do on a regular basis. These
unsolicited evaluations indicated that teacheruasional tactics to introduce metacognitive
strategies into their classroom were less thanesstal. The main obstacles to these
implementations are time, tools and support, teakhewledge and teacher attitude.

Attitude and Use Towards Social Supportive Leariingironments

Given the important of the use of Metacog in aaomontext for this study, during the
first week of class learners responded to a cadisseission question describing their attitudes
and use towards collaboration and community irrtn classrooms. No distinction was made
between the terms collaboration and community was the term social supportive learning
environment used in the question prompt. Twerdyrers replied to the discussion question.

All of the learners who replied (100%) indicatedttthey currently used some form of
collaboration or community approaches in their rag. Further, all of the learners (100%)
indicated a positive attitude towards the use #ibboration and community in the classroom.

Learners were also asked to explain why they ustaboration and community

strategies in the classroom as part of their te@crepertoires. Table 9 organizes the learner
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Table 9
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Rationales for Using Collaborative and CommunitypAgaches to Instruction in the Classroom

Rationale (No. of Mentions)

Examples

Influences achievement (14)

Influences individual learning

processes and motivation (6)

Influences environment (4)

Useful for particular learning

situations (3)

Preferred method teaching (1)

Students learn from each other (11)
Leads to better work (2)
Students learn more
Creates a sense of pride (2)
Allows analysis and reflection
Builds problem solving skills
Leads to greater effort
Leads to better paying attention
Creates an environmentuacive to learning (2)
Safe environment increased risk-taking
Safety of community allows focus on academics
Good for students with learning disabilities
Useful for difficult material
Specifically influences development of life skills

Aligns with favonestiuctional philosophy

The most frequent reason cited for using collabansgand community in the classroom

was the effect on achievement. Most learners meetl that collaboration led to an increase in

learning because students were able to learn femh ether in some way. For example, one
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learner remarked that, “I think it a wonderful wiay students to gather, analyze, and reflect on
concepts with their peers which improves studehtesement.”

Many learners continued the focus on how collabomahfluenced individual learning
processes. These included cognitive processesasuattention, problem solving, and analysis.
Collaboration was also felt to influence motivaabprocesses such as individual student effort
and pride in work. One learner's comment was i&gr&ative when she said that, “I find that
students pay more attention in general and trydrasthen they feel like a member of a learning
community.”

Finally, some learners focused on how collaboratdinenced not the individual
student, but rather the learning environment at@aeav In particular, the learners mentioned
that collaboration could create a safe environmadnth would lead to increased risk-taking.
This aligns with one of the design principles inmmated into Metacog.

Metacognitive Tool Mediation on the Object of Adtyv

Activity theory posits that tools and their accomyiag rules will mediate the
relationship between a subject and its object. Sdw®nd research question posed by this study
was, “How did a particular metacognitive tool (Ms&tg), in the context of a socially supportive
online learning environment, mediate the actioneafners?” In other words, how did learners
use the Metacog tool, and how did the tool contalmr constrain them in facilitating
metacognitive knowledge and metacognitive skilldils section describes the findings related
to eleven (11) processes or features of Metacodg lmgdearners. The findings are loosely
organized temporally in the order that learneroantered them: answering initial questions
followed by having conversations with peers.

Answering initial metacognitive questions



4.

5.

6.
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The process for answering questions

The number of questions

Time to complete the questions

Suggested length of initial responses

Visual indicators of the metacognitive strategyoassted with each question

Having to answer a discussion question before gabmresponse of others

Having conversations with peers

7.

8.

9.

Choosing a conversation partner
Checking for conversation responses

Responding to a Conversation Partner

10.Waiting for a conversation to continue

11. Ending a conversation

Answering Initial Questions in Metacog

Process for Answering Metacog Questions

Metacog was designed so that learners were requuradswer several questions about

the course readings and assignments, each of wiatied to a particular metacognitive

strategy. Questions related to metacognitive kedgeé were operationalized as questions about

the course readings, with each question modelpgrécular learning strategy from the

literature. Questions related to metacognitivallaipn were operationalized as questions about

the capstone project in the course, a completeplemt, with each question modeling a particular

component of metacognitive regulation — planningnitoring, or evaluation. A complete list

of the questions is available in Appendix B.

Most learners chose to answer all of the Metac@sgtpons at the same time, shortly after
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reading that week’s article or the weekly assignmelated to the unit plan. (The unit plan
assignment was spread over four weeks.) Tabléusirates comments about the process
learners used to answer the Metacog questions.

Table 10

How Learners Chose to Answer the Metacog Questions

Process No. of Mentions
Answered all questions at once soon after readssgyament 12
Wanted the material to be fresh or to avoid forggtt 11
This process forced by technical issues 1
Did not answer all questions at once 5
Answered a few questions at a time and then carmlelater 3
Waited after reading/assignment and then answdired a 2
guestions

The majority who answered all questions at one foo@d it easier to answer the
guestions while the material was still relativedgent, although one learner did so because of
technical issues at home required her coming tqpaarno complete the Metacog assignments
and she did not want to make return trips. Thalse did not complete the questions all at once
either completed a few at a time or took a bredkwéen the assignment/reading and answering
guestions in Metacog, usually in order to reflattloe material, or to go back into the material
before answering a particular question.

One learner specifically pointed out a subject-aligect disconnection between her

working style when answering the questions andulesto later engage in conversations with
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other learners in Metacog:
| do not think that | used the Metacog tool effeely in the area of starting discussions.
To be quite honest | found it most beneficial whatlowed some time between the
completion of a task and my completion of the Metpbecause it allowed for a
separation from the task that provided additionsight; however this was not the most
conducive way to interact in conversations so at tegard | guess | did not use the tool
as effectively.
Number of Questions
Metacog featured 15 questions related to metaawegrkhowledge (i.e. learning
strategies), as well as 13 questions on metaceggnitigulation. The regulation questions were
divided between eight questions on planning anel gwestions on monitoring. During the first
week learners used Metacog, they answered the dwsl&dge questions and the eight planning
guestions for a total of 23 questions in the fiveek. In the second week, they answered the 15
knowledge questions and the five monitoring questior a total of 20 questions in the second
week. (The learners had been scheduled to spdedsatone week after answering the
monitoring questions during which they would ansessluation questions as well, but since
Metacog was implemented later in the semesterdhgmally intended, these evaluation
guestions were not answered, to avoid too much woring the last week of the course in

which final unit plans were due.) Table 11 detthls comments about the number of questions.
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Table 11

Learner Comments on Number of Questions to be éyesiin Metacog

Process No. of Mentions
Too many questions 8
A lot in addition to the other responsibilitiesthre class 7
Questions cluttered interface; harder to start ecsations 1
Wanted more questions on unit planning 3
A lot of questions but all served a purpose 1

Learners who commented were nearly unanimous mkitig that there were too many
guestions to answer, usually because of the osggraments in the class. The feeling was not
unanimous, however, and there is some indicatiahl#arners would have appreciated the
number of questions per metacognitive componehetmore evenly distributed, rather than the
bulk of the questions each week devoted to metattegtknowledge. This is not surprising,
given that the unit plan to which the metacognitegulation questions related counted for 25%
of the course grade.

Amount of Time to Answer Questions

During the follow-up interviews, a few (four) le@ms made unsolicited comments on the
amount of time it took them to go through and aliti answer the Metacog questions. The
comments ranged from “about 30 minutes” to “a lane” in length. Two learners used the
course discussion board in Blackboard as theiislfasicomparison, with one indicating
Metacog took less time than the discussion board oae saying it took same amount of time.

While the comments were few and not specific endogleveal a pattern, these comments do
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foreshadow the tool-tool disconnections betweenaklte and Blackboard. This disconnection
is detailed later in this chapter.
Suggested Length of Initial Responses

The instructor instructions in Metacog specificalked learners to limit their responses
to 1-3 sentences, although the tool did not haye@rhnical constraints to prevent this. Two
parameters determined the suggested length. &imststated purpose of the tool was to have
learners focus on the important components of tle@idings and unit plans. Second, there was a
purposeful effort to limit the amount of coursewadded by the use of Metacog in the class. A
small number of learners (four) commented on tlggested length. A representative comment
about the length of responses was made by oneslearn

It was ok, that’s hard for me sometimes cuz | amdy®o, | mean but some people that

was very good for them because they aren’'t as wsodhey were probably thrilled with

that so, | don’'t know, it depends.

These learners all agreed the suggested limit &ggb&@some and did not appeal to
others, depending on writing style. They were alsanimous in saying that each of them
personally always wrote more than the suggestedmaim of sentences, a fact triangulated by a
review of their initial answers in Metacog.

Metacognitive Strategy Visual Indicator

Each of the questions answered in Metacog corregubto a particular metacognitive
strategy or component. While learners were ansigexach question, they could see a visual
pullout box which contained declarative, proceduaall conditional knowledge, along with
examples, about the strategy. An example of thxefdaothe strategy of summarization is shown

in Appendix A.
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In-depth follow-up interviews with six learners spgeally addressed if they had seen
these visual indicators and their reactions to th&ime learners were split. Three had noticed
them and found them useful. One learner who fdhed/isual indicator useful commented, “I
looked at it every time...To get, to think, oh whatldvant to put in this answer and then, how
am | going to get that in one sentence.” Anotkarder who found it useful similarly
commented, “It was kind of a guide of how | answietlee questions or that’s the way | seen it,
was that what it's supposed to be?”

The other three learners had noticed the visuatabors but had not paid too much
attention. One of the learners, when asked ifdwe@ny attention to the visual indicators
replied, “No, | hardly paydic] any heed to it at all.” Likewise, another learméno did not find
the visual indicators helpful commented: “Yeahawst but | didn’'t pay any attention to it. |
just went ahead and answered the question.”

As numerous educational psychologists have diseov@s.g., Matlin, 2009; Willingham,
2009), attention is a prerequisite for learningpisTcritical visual indicator in the Metacog
interface needs to be re-designed to make it movaos to learners.

Having to Answer a Discussion Question before $eti@ Response of Others

When initially answering the questions in Metacadgarner could not see the responses
of other learners until after she submitted her o@gponse. At this point, she could see the
responses of all other learners.

A little over half of the comments about this r{d® out of 28) indicated no
disconnection between subjects, the rule, andvkeatl object of the activity. Learners
concentrated on two main themes about the funditgndirst, they suggested that the

requirement made them think harder or more aboes$onse before making it, and this was an
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effective design (8 comments). Second, they siiyikuggested that the design was effective
because it prevented them from being influencethbythoughts of others, or even copying from
others, before they had thought through what tlesgon was really asking (6 comments). One
response went so far as to say this functionadisyited in a sense of self-pride when seeing her
answers compared favorably to others after beingetbto answer on her own first.

One learner indicated she already used a simitarasss to answer regular discussion
board questions this way, so this was nothing newMetacog, however, the technical design
required answering first. In the discussion bo#rd,learner had the choice to read other
responses before replying if she desired.

Disconnections around this functionality fell int@o major categories, both being Level
2 subject-rule-object disconnections. First, sbeaeners/subjects felt anxious that their answers
would be wrong or incorrect compared to othersgi@ments). Second, some felt that the
Metacog tool was valuable precisely because itnatbfor the sharing of ideas among learners,
and this sharing was not as effective with the tié learners had to answer first before seeing
what others were thinking (4 comments).

Two other disconnections were mentioned. One &drighlighted a Level 2 subject-
tool-object disconnection in that the specific wgetssignments were not listed in Metacog.
Both the Metacog assignment and week together, @agery and Duffy article, Week 7) were
listed only in the Blackboard learning managemgstesn portion of the online course. In
Metacog, learners had to rely on the week labe} (nb., Week 7) and match that to the
Blackboard information for the assignment. Sindeaaner could not see others’ answers until
she answered, there was no way to use others’'mesp@s cues for the correct assignment, at

least until one question had been answered.
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The final disconnection regarding this functionairdicates a disconnection between the
researcher’s object(ive) for the tool and at lesst subject’s understanding of the object(ive).
The subject/learner commented that the tool wasod gvay for the instructor to “determine if
the students have really read the articles andratatel what the articles were saying.” While
this certainly could be a use for Metacog, the $ofcur the tool was on learners developing their
own metacognitive skills through the use of thd ton@ socially supportive environment. The
tool was not planned to be used for the instrutcta@heck for individual learner comprehension,
especially since learners were using the tool ejthier to, or concurrently with, the online
course discussion tool. That is, there was no@apien that the learners using Metacog would
read an article once and have all the “right” arrsjva fact most of the Metacog questions did
not have “right” answers.

Having Conversations with Peers in Metacog

Once learners had answered the initial questioMseitacog, they were required to start a
conversation with other learners with the intenefiaging in academic debate about one of the
answers given by the other learner. The procdese®ing this included:

1. Choosing a conversation partner

2. Checking for conversation responses
3. Responding to a conversation partner
4. Waiting for a conversation to continue
5. Ending a conversation

The following section details the findings relatedhese processes associated with the
conversation functionality in Metacog.

Choosing a Conversation Partner
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After learners responded to an initial metacoggiset of questions in Metacog, they
could see the responses of fellow learners todheejuestions. They were instructed to start a
conversation with someone about any response witbhithey disagreed. The intent was for
the conversation to increase the possibility ospective change based on some kind of
cognitive dissonance with other’s ways of thinking.

This rule produced the most subject-rule-objectsahinections associated with Metacog.
In fact, of the 42 comments received, only sevelicated that they had actually chosen
someone with whom they disagreed. Table 12 ddtalsariety of responses. In addition, one
learner said he rarely chose a conversation pariridetacog, as he preferred the interaction in
the course discussion board in Blackboard instdduils is despite the understanding that the
Metacog exercises had not been intended to ber@gbticGimilarly, another learner said she at
times just replied to discussions started withdyesomeone else, rather than starting her own
discussions.
Table 12

Criteria Used to Choose a Conversation Partner

Criterion No. of Mentions
Perceived characteristic of the post content 27
Interesting/intriguing, wanted more information 10
Disagreed with 7
Agreed with 4
Good or in-depth 3

Something | could relate to or think logically abou 2
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Had an opinion about 1
Perceived characteristic of the person who posted 3 1
Someone who had a misunderstanding 3
Anyone who would probably reply 3
Someone with common interests, e.g., same coateat 2
Someone more knowledgeable 2
Last person who posted 2

Someone who was known to think similarly 1

The two main criteria used by learners for choosirmgpnversation partner were either a
characteristic of the content of the post, or aatiaristic of the person who made the post.
There were more than twice as many comments indgcatcriterion associated with the content
rather than the person making the post.

For those who used a characteristic of the pogecbrvhen deciding on a conversation
partner, the majority (10) indicated that they egged to a post which they found interesting or
intriguing. Four learners, however, indicated tbhgse someone who agreed with them, despite
this being exactly opposite of the instructor instions to choose a response with which they
disagreed.

Checking for Conversation Responses

Once learners had started a conversation, theyeddedcome back to the Metacog tool
at a later time to check to see if their selectmiversation partner had replied. The Metacog
evaluations revealed that most learners reportedkihg for responses frequently or

periodically, as illustrated in Table 13.
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Table 13

How Often Learners Checked for Responses to Caati@ns

Frequency of checking for responses No. of Mentions
Checked frequently (more than once a day) 7
Periodically (at least twice a week) 5

Forgot to check sometimes 1

Did not check for responses (too busy with otherrse activities) 1

For those who reported checking most often, a gagaubject-rule-tool disconnection
emerged. All of these learners noticed that tinexee few responses to their conversations.
Their reactions to this information, however, wgugte different. Some reported checking more
frequently after this so they would not miss argpanses. On the other hand, some started
checking less frequently once the expectation céivéng quick responses was not met. This
suggests some kind of interaction effect baseaddividual learner/subject characteristics, and
further, that a tool cannot take a one size fitajgbroach to design.

Responding to a Conversation Partner

Once a conversation partner had responded, a catwar had been started, and the
learner who had started the conversation needexspmnd back to continue the conversation.

The follow-up interviews revealed two learners m@d not replying back quickly in a
conversation; if fact, they did not reply back kt &he other learners in the follow-up
interviews felt as if they replied adequately anthim a reasonable time frame in the

conversation. Table 14 illustrates the range afioents.
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Table 14

Responding to a Conversation

Time frame for response No. of mentions
5
Responded back quickly
Did not respond (but did read responses) 2
Too busy with other class activities 1
Felt like did not understand Metacog 1

The initial Metacog evaluations, which were comgdieprior to and by a larger group of
learners than the follow-up interviews, showed aimndifferent pattern, with many comments
throughout the evaluations about the long delawéen starting a conversation and getting a
reply. The effects of this delay are detailedhi@ hext section of this chapter, and can arguably
be viewed as the biggest subject-rule-object diseotion reported in Metacog, as it
significantly affected the very object of the attyyi.e. facilitating metacognition through a
social supportive learning environment.

Effects of Waiting for a Conversation to Continue

Due to the asynchronous design of Metacog (andrthee course), after learners
responded to the initial questions and began cgatiens with other learners by responding to
their responses, they had to wait for their coratgra partners to reply in order to continue the
conversation. The time delay of between 1-6 daysden their initial conversation-starting
response and follow-up responses from conversatoimers proved to be a major subject-rule-
tool disconnection and impediment to sustainingveosation. Table 15 illustrates the
comments related to effects of this delay.

Table 15
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Effects of Delay between Initial Conversation-StaytPost and Partner Follow-up Post

Effect No. of mentions
Feelings of frustration or helplessness 4
Few conversations got started 1
Hard to do final reflection 1
Hard to respond because forgot what reading wastabo 1
Couldn’t focus on making progress 1

Comments focused on the psychological and coussgrasent effects of the delay.
Several learners were frustrated at being somepdwaerless over the situation, while an equal
number of comments remarked that it made complstiedp requirements as conversation
responses and the final reflection more difficaitin some cases prevented them from
happening altogether.

Ending a Conversation

After learners engaged with a partner in a conviensathey were asked to end the
conversation by clicking a close discussion chemk bOnce checked, learners were prompted to
post a final reflection about the conversation micki they had been engaged. Upon submission
of the reflection post (which was only visible tetinstructor, not to the learner after submission
or to the other learner in the conversation), aistn appeared which was designed to visually
indicate that the conversation was closed anddaheirements for the conversation had been
met. Table 16 displays themes relating to thisgss, including activity disconnections between

the designed process and the actual process.
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Table 16.

Learner Comments on Process of Ending Conversations

Comment No. of mentions
2
Process worked as designed
Closed conversation icon was helpful 2
Process did not work as designed 8
Never made it to the point of closing a conversatio 2
Delayed closing conversation because confusedveiven 2

closed conversation icon would appear

Closed conversations earlier because didn’'t waimt@taken 1
off for no reflection

Some conversations were closed without a finalyrépl 1
conversation partner; lack of closure

Copied final reply to partner and sent exact sdrmgtto 1
instructor as reflection

Did not realize conversations were only dyads 1

Specifically related to closing the conversatiam tearners found the visual star icon
helpful for indicating when the conversation hadeshand they had completed the assignment
requirements for that conversation.

For two other learners, however, there was somtusmm about when exactly the closed
conversation icon would appear. Both learnersghoit would appear automatically after they

had made the suggested minimum number of posteindnversation. The design actually
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required one of the two learners in the converadticclose the conversation for the star icon to
appear. This confusion resulted in delays befto®sing the conversation and making the final
reflection.

Two learners stated that they never actually mattethe point of closing a conversation.
In one case, the learner did not close the contrershecause no one responded to her initial
posts, so there was no way to have a conversatiodh less end it and do a reflection. In the
other case, the learner was behind schedule inngglasts to Metacog. By the time he posted,
other learners had moved on to the next week’s ddgtassignment. In one case, the learner was
actually involved in a conversation, but neithee slor her conversation partner ever closed the
conversation.

Several other less serious subject-rule-objecbdisections were also reported. These
included closing the conversation early beforeatgignment deadline (which was usually
Saturday at midnight after a week of using Metagogyder to submit the final reflection in
time; conversation partners closing conversatiomisout any kind of acknowledgement of
closure; learners using the same exact resportbe &igsal response to a conversation partner for
the reflection; and learners not realizing thatdbeversations only consisted of two learners
(dyads), rather than several learners which wasdke for the Blackboard discussion groups in
the course. These disconnections did not affettesations being completed, but likely had an
effect on the quality of the conversations.

Learner Evaluation of the Metacognitive Tool
The third research question in this study was, “Hidviearners evaluate their experience of

learning metacognitive skills in such a contextie context was that learners used a cognitive
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tool for metacognition, Metacog, in an online sbsigport learning environment, as part of an
online course titled “Instruction, Learning, ands@ssment.”

At the end of the course 21 of the learners coragdlah open-ended online evaluation form
consisting of 15 researcher-created questions dheirtuse of Metacog (available in Appendix
E). Subsequently, six learners volunteered tagypate in in-depth follow-up interviews framed
by the Activity Checklist (Kaptelinin, Nardi, andddauley, 1999) and the Activity Interview
(Duignan, Noble, and Biddle, 2006). The interviguestions are included in Appendix D.
These responses form the basis for the findingga@lto the third research question in this
study.

Findings are organized around two main themesnézagvaluations of the usability of the
Metacog tool, both from design and technical pestpes; and learner evaluation of the
effectiveness of Metacog related to its designgipies. Specifically, findings are reported for:

Tool Usability

Access to Metacog

Technical functionality

Resources

Clarity of terminology

Question design

Conversation design

Metacog and Other Course Tools
Tool Effectiveness

Learner role in using Metacog

Metacognition and task complexity
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Metacognitive tool use for metacognitive knowledgesus regulation
Metacognitive tool use for metacognitive regulattoPlanning versus
monitoring

Perspective change

Creation of community and Metacog

Attitude towards the tool over time

Future classroom practices inspired by Metacog

Overall reaction to Metacog

Learners also were asked if they felt they had ghdime to learn and evaluate Metacog,
as they were introduced to it rather quickly duromg week of the online course, and then only
used it at most for three weeks. If they did nodw how to use the tool for whatever reason,
they would presumably also not be able to offerdvabaluations of it, and this could weaken the
validity of subsequent findings.

First, follow-up interviewees were asked to comnmnthe amount of ease or difficulty,
and amount of time needed to learn to use the Mgtpogram. One learner who also had
issues in using the Blackboard discussion boardwemied that it took her awhile to learn to use
Metacog. Otherwise, learners were unanimous kigatdol was not hard to learn after being
exposed to it the first time. A representative omnt included:

| don’t think so, it was pretty easy to figure @ifter you told us what to do to get started

on it and | didn’t really need the help links o tide after | figured out the one. Or how

to get started with it.

Second, follow-up interviewees were asked if theythey had enough time with

Metacog to adequately evaluate it. While the leesracknowledged that more time with any
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tool would be valuable for evaluation, they wergoalnanimous that they could make accurate
evaluations of the tool based on their use of itrduthe 2-3 weeks of the online summer course.

Learner: It was okay. You know, | mean, | thinkds pretty fascinated with the tool and

| would have liked to use it longer to evaluatméybe, yeah | probably would have liked

to have a little bit more experience with it. Ykoow, but | think if I'm not mistaken,
we’'ve seen pretty much all there it is.

Interviewer: Right.

Learner: | mean, if that's all it is, then yeatah evaluate it just fine.

Tool Usability
Access to Metacog

Learners in the follow-up interviews were unanimthet Metacog’'s web-based design
made it easy to physically access it.

Interviewer: As far as having access to the tduds$ you were able to use...

Learner: No, everything was fine, it went perfect.

One learner reported that she lived in a rural arehonly had a dial-up Internet
connection. This was a subject-tool-object dis@mtion in that Metacog was neither designed
for nor tested with a dialup Internet connectidm this case, however, the learner was coming to
campus frequently for a classroom-based coursghesavas able to access Metacog and
complete assignments through the campus network.

Technical Functionality

Over the course of the summer semester, some tathssues did arise in Metacog. All

of these were resolved in a manner that allowedetliers to continue with the Metacog

assignments, but they had varying degrees of effethe overall evaluation of Metacog. Table
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17 illustrates the reported technical issues.
Table 17

Technical Functionality Issues with Metacog

Technical issue No. of mentions
When responding, ended up at top of section oedifft section 4

Did not work well with dialup 2
Responses were not posted to one question set 1
Did not work well with Safari on Mac 1

Had technical issues (general comment) 1

The most frequent technical issue reported wasathi@hes when a learner would click
the submit link after answering a question, thenemsvould be submitted, but the cursor would
jump to the top of the section of questions (avtally different section one learner claimed).
This bug was never corrected given the short amofutnine that the learners had Metacog, but it
was resolved by counseling learners to try a dfiebrowser, e.g., using Firefox if they had
Internet Explorer, and vice versa. This makesaftution worked in each case.

Metacog was not tested for dial-up Internet uss.nfentioned above, one learner
resolved the issue by coming to campus for Metaoads. The other learner with this issue
found that she had to watch the higher bandwidttabteg help videos by coming to campus
(which she was also doing anyway for another clakl€r home dial-up connection (although
slow of course) sufficed for the mostly text-baséetacog interface for answering questions and
having conversations.

Related to technical functionality issues, learred been asked about their comfort

level towards technology in learning during thetfiveek of class. Approximately two-thirds
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had said they were comfortable, while the othedtekpressed some apprehension or
ambivalence, as illustrated by this learner comment

| like to be very open minded toward technology @yrbecause that's the way we're

going, especially being in education when | hawiskivho probably, who know more

about a computer then | ever will because theyroright up with it. So | feel like, as an

educator | need to really try and catch up. Thg nagative attitude toward technology |

have is when | feel caught up technology movesetliaes faster then it took me to

catch up and I'm just like this is never going @ppen. So in a way I'm a bit cynical

about it because of that but | do understand #@mtan educator | really need to start
getting more adapted to it, so.

In hindsight, a better (or additional) questiorasi the learners would have been about
their own personal computer efficacy. The assuompdit the time, however, was that learners in
an online class would have a baseline level ofrteldgy knowledge. While the technical
functionality issues reported with Metacog werdrdedly issues with the programming of the
tool, resolving those issues with learners (ehgwying them download and use a different
browser) proved to be time consuming for the redearinstructor based on some learners’ lack
of computer efficacy.

Availability and Quality of Resources

Although Metacog was designed to be as intuitivpassible, the tool included resources
to assist learners in its use. These included/fdtacog assignment instructions and a series of
screencast videos (created with the Jing softweok tletailing the use of each section of
Metacog. In addition, a discussion board was ecefdr Metacog questions when it was

introduced. Finally, based on discussion boardeandil questions, a Frequently Asked



Metacognition and a Social Learning Environmei28

Questions (FAQ) document was compiled and postddet®lackboard site after the first week
of using Metacog.

The Metacog evaluations specifically asked learabmit the help (videos) and the
instructor’s instructions on the Metacog assignmmemhiearners who replied were almost
unanimous (16 of 17) that the videos had been hidipfthem in learning to use the tool. The
other learner indicated she did not watch the \8d&all. Likewise, 13 of 14 learners who
commented on the instructor’s instructions fourehthhelpful, although one learner thought
they needed more clarification. Finally, all teddw-up interviewees indicated that they felt
comfortable and knowledgeable about how to get mehe if needed. They all said they would
have felt comfortable sending an email to the uddtr. In fact, many did while using Metacog.
Clarity of Terminology

Follow up interviewees were unanimous (6 of 6) thatMetacog tool contained no
misleading or unclear terminology in the instruntpthe Metacog questions, or the interface as
a whole. One learner astutely pointed out, howeheat by the time in the semester that the
class started using Metacog, they were well versélae terminology of metacognition and
cognitive science. First, they had discussed nogtation at a general level at the beginning of
the class when asked about their prior knowledgeuse. Second, a couple of the course
readings prior to the start of using Metacog refeeel metacognition, and these readings were
discussed on the Blackboard discussion boardaticplar, theHow People Leartextbook
used in the class focused on the benefits of mgtaireely-oriented instruction. If Metacog
were to be used in other settings and with othdreseces not related to cognitive science, the

clarity of the terminology of the interface wouldve to be re-visited.
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Question Design

In Metacog, learners had to answer questions cktatéhe content of their course
readings or their developing unit plans. The nunabguestions in a question set ranged from
15 — 23 per week. The questions were generictur@and the same questions were asked each
week (e.g., “What is the author saying? In oneesesd®, summarize the most important position
of the author.”) The questions are available ipé&pdix B. Learner comments about the
guestions are illustrated in Table 18.
Table 18

Question Design Comments

Comment No. of mentions
Using the same questions each week 7
6
Became redundant
Let you know what to expect 1
Quality of questions within a question set 9
Some were not applicable/too generic/not useful 5
Were repetitive/redundant 2
Were not repetitive 1
Helped focus on important elements 1

Two themes are apparent about the metacognitivetiqus that were posed in Metacog.
First, most learners did not appreciate havingsweer the same set of questions each week. It
is true that the metacognitive knowledge/learnimgtsgies questions related to the course

readings were the same each week. The questiasd¢o metacognitive regulation did in fact
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change at least once, however, when the focusdHifbm planning the unit plans to monitoring
their progress. This change appears to not hase fignificant enough for most learners.
Second, most learners found that the generic nafufee questions made some questions
not applicable to every reading or unit plan assignt. This was especially true when a reading
contained many different ideas, which might bedage for example, with the Metacog question
“What are the pros and what are the cons if | irm@eted this? If | implemented this, who
would benefit? Who would be harmed?” The intens Wt learners would use their one
sentence summary from the earlier Metacog questi@mswer this one. Many learners,
however, did not know which specific idea of a iegdo address.
Conversation Design
In addition to answering questions, the second raeiivity learners did in Metacog was
to engage in conversations with fellow learnefidhe design of this conversation functionality in
Metacog elicited numerous comments, which revesgeetific subject-tool-object
disconnections. The comments grouped into thraa thames, illustrated in the table below.
Table 19

Conversation Design Suggestions for Improvement

Suggestion No. of mentions
12
Improve the activity structure of conversations
Be more explicit about conversation deadlines 5
Better integration of Metacog with other course\aiits 4
Be more explicit about the debate aspect of caatiems 3
Improve the usability of conversations 18

Confusion on how and where to start a conversation 3
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Notification of when conversation response has lmeade 3
Indicator of minimum conversation requirements baimet 3
Conversation functionality hard to use — generahim@nts 2
Wanted “Who’s Online” functionality 2
Better indicator than conversation is open for oese 1
Hard to read the responses of others 1
Limit response options to only that week’s assignime 1
Make sure technology works across all platforms 1
More personalization and customization options 1
Inability to edit a response after it is posted 1
Fundamentally change the activity structure of evsations 4
Would prefer concept map approach for debate 1
Would prefer a different activity than answeringegtions 1
Change dyads to small groups 1

Make conversations real time using chat 1

While many of the comments are similar to thoseaesged about learner use of Metacog
in an earlier section of this chapter, the commemie all expressed as ideas for improving the
tool. The large number of comments suggests, teslrearlier, that the conversation design
functionality of Metacog should be re-examinedftdure audiences who use the tool; the
suggestions above would useful for designers adratbgnitive tools for metacognition as well.
The number of ideas also suggests a high leartexest level in improving the tool. This is
discussed more in the Conclusions chapter and maglated to their positions as practicing

teachers.
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The ideas grouped into three main themes. A sgnallp of comments (4) related to
fundamentally altering how the tool works. A mumgger group of comments (12) suggested
making changes to the conversation design withibertirag its fundamental nature. For
example, learners wanted more explicit deadlinepdsting responses (which in turn
presumably would have increased the level of icteyas in the conversations).

Finally, the largest group of comments (18) relatethe usability of the conversation
design. There were a large range of ideas hetehbumost frequently expressed were for the
tool to have better indicators of learner progsse a conversation had started, and for
improved ease of use in starting a conversatidme fébrmer comment was a recurring theme in
learner evaluations. The latter comments abow ebsse in starting conversations deserves
more investigation, as it somewhat contradictsrogh@luation comments about Metacog being
easy to use, the instructions being clear, andetb@urces being helpful.

Metacog and Other Course Tools

Metacog was only one tool used in the course. cbhuese design employed other tools
including the Blackboard learning management systBiackboard itself can be thought of as a
combination of separate tools, the most prominémthich was the course discussion board.
Each week, 2-3 discussion leaders in the coursegamd then facilitated a discussion question.
In addition, the instructor posted and facilitatediscussion question for the class. Learners
were required to initially respond to the 3-4 ques, and also to respond to at least one other
learner post for each question. This resultedrmramum of 6-8 discussion posts per learner
per week.

A few (3) learners commented that the discussigairements, coupled with the

Metacog requirements resulted in a lot of workléarners in the course. The larger issue for
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most learners regarding Metacog and the discussiard, however, was the perception that the
two tools overlapped. This tool-tool disconnectigiilustrated in Table 20.
Table 20

Learner Perceptions of Use of Both Metacog and IBlaard Discussion Boards

No. of mentions

Category
14
Metacog overlapped with the discussion board
Would have liked Metacog earlier in semester 6
Metacog did not overlap with the discussion board 4
Metacog, coupled with discussion board, creatext aflwork 3

For the majority of learners who felt that the ®olerlapped, the main reason cited was
that since discussions/conversations were takiagepbn the same readings in both tools (at least
for the metacognitive knowledge part of the Metaaegignment), there was a redundancy in
many of the topics being addressed. Further, adearner pointed out, since the discussion
board was started before Metacog, and at the biegimf the semester, it became the more
familiar tool and took priority over Metacog pogis In follow up interviews, several (Six)
learners echoed these comments all stating thattbald have liked to have had Metacog
earlier in the semester:

| saw where it fit in, and that's why | was readlycited about it, because | was like we
could be doing this from the very beginning, | webhlave been much more in depth in
the readings. The readings, some were difficuliesavere, thé&Jnderstanding by Design
one was fine, no problem with that one. But softa® ones by Vygotsky | was like

whoa, that's pretty heavy stuff. But when, we webloéve applied all the readings to that



Metacognition and a Social Learning Environmei84

Metacog tool | probably would have been a lot marderstanding of everything as we

went along, you know?

On the other hand, the minority of learners whotfedt Metacog was something
different from the discussion board provided twasa@ns for its uniqueness. First, Metacog’s
forced constraint of answering the metacognitivestionbeforebeing able to see the responses
of others was seen in a positive light. This eshbe findings discussed earlier related
specifically to this functionality:

[The Blackboard discussion board] didn’t have thcesgabilities to post those questions

the same way as we did on Metacog. You understdndike we couldn’t have solved

the questions first and then answered them, thatdmt have happened with

[Blackboard].

In addition, another learner remarked that the kljanetacognitive questions were
more “probing” than the discussion board questfwrsed during the first part of the semester.

| wasn't really expecting to be asked such prohimgstions about the course readings -

we spent the first few weeks doing without Metasod'd honestly kind of spoiled

myself.

Of course, the difficulty level of the questionsist an inherent feature of either a
Blackboard discussion group or Metacog, but thdifig does provide the learner’s rationale for
seeing the two tools as separate.

Tool Effectiveness

As a qualitative, exploratory, case study, thigaesh study cannot provide more

definitive control group comparisons about Metasagffectiveness. Still, the findings do allude

to the potential effectiveness of the Metacog toul its various design features based on the
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metacognition literature. In this section, themedated to learner evaluation of these specific
features and Metacog as a whole are presenteé iioitbwing areas:

Learner role in using Metacog

Metacognition and task complexity

Metacognitive tool use for metacognitive knowledgesus regulation

Metacognitive tool use for metacognitive regulattoPlanning versus

monitoring

Perspective change

Creation of community and Metacog

Attitude towards the tool over time

Benefits of the tool over time

Future classroom practices inspired by Metacog

Overall reaction to Metacog
Learner Role in Using Metacog

One of the defining features of activity theoryasmsanalytical framework is a focus on a
subject within an activity system. Subjects hawives, which determine the kinds of
interactions that occur with mediators such assraled tools. Follow up interviewees were
asked to define their role as they understoodtsing Metacog, in order to better frame their
other evaluative comments.
Learners largely defined their main roles in Metaas intended by the design, as that

of reflection and collaboration about metacognite@ning strategies. Other comments,
however, mentioned reflection and collaboratiory@bout the course readings and assignments

without any mention of metacognitive strategiesr &ample, one learner thought Metacog was
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about assessment.

| guess my role was basically to learn it, it wakancing or making sure that | learned

the material that was presented or that | had lauhderstanding of what | read or the

activities that we had to complete.

The lack of focus on metacognition as a role regrssa fundamental disconnection with
the object of using Metacog. Specific to this ey Metacog was also never intended to be an
assessment tool.

As discussed later in these findings, howeverpgrortant idea in activity theory is that
of development over time. Learners may change thigial thoughts about an activity over
time. This is reflected in one learner comment.

My role | just thought as a student it was and $wactually when | answered a question |

just felt like that, I just felt like that it wad @ student, that | was answering and then |

didn’t really get what it was until after like prably the second week into it, how it was
helping me.

The learner went on to describe how she realizadsitie was implicitly applying the
metacognitive questions to her other course readiyghe end of class.

Metacognition and Task Complexity

One function of the metacognitive knowledge assigmi® in Metacog was to explore the
idea of metacognitive knowledge being more valu&tndearners as a function of task
complexity(Veenman & Spaans, 2005)earners used Metacog with two cognitive science
readings: “Problem-based Learning: An Instructidladel and its Constructivist Framework”
(Duffy & Savery, 1994) and “Beyond Bloom's Taxonar®ethinking Knowledge for the

Knowledge Age.” (Bereiter & Scardamalia, 1998).s8@ on discussions with other instructors
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with experience teaching the course (and validajeléarner comments), the latter reading was
characterized as more difficult for learners dubdth the novelty and theoretical nature of its
concepts. By contrast, the Duffy and Savery atidespite its title, was characterized as
practical and application-oriented for practiciegthers. Table 21 illustrates learner ideas about
the usefulness of the metacogntive tool for eatiblar

Table 21

Metacognitive Tool Usefulness as a Function of Taskplexity

Comment No. of Mentions
7

Tool was more useful for complex article

Tool was equally useful for both articles 3

Metacog was more useful for less complex article 2

Metacog was not useful for either article 1

The learners who found Metacog more useful fomtloge complex article (as well as
those who found the tool equally useful for botticées) cited both the functionalities for
reflection and collaboration in Metacog:

It helped me realize whether | understood or ke the Bereiter article, | think it was,

| really was confused about that so reflecting dratd didn’t understand was helpful and

that discussion was helpful because someone hetpedinderstand a little bit better
about it.

Two learners stated that they found Metacog moedulifor the less complex article.
Further analysis revealed that they preferred uslatacog with the less complex article
becausdhe article was less complex and they therefoderstood it better initially, rather than

because Metacog helped them understand it better.
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Metacognitive Tool Use for Metacognitive Knowledggsus Regulation

Learners overwhelmingly agreed that Metacog watiug® both metacognitive
knowledge and metacognitive regulation; howeveay tlvere split about which metacognition
component benefited most from Metacog. Table IR8tiates the magnitude of each perception.
Table 22

Metacog's Usefulness for Metacognitive Knowledgesiv&Metacognitive Regulation

Comment No. of mentions
10

Metacog was useful for metacognitive knowledge

Metacog was useful for metacognitive regulation 8

Metacog was not useful for metacognitive regulation 3

Metacog was not useful for metacognitive knowledge 2

For those learners who found Metacog more usefuhfetacognitive knowledge (i.e.
guestions about course readings which embeddedaggtiéive learning strategies), the majority
mentioned the ability to reflect and have conveosatwith others as the reasons for their
choice. In addition, one learner found the Metaiosgruction to limit responses to 1-3
sentences useful for focusing her thoughts ancress.

Similarly, for those learners who found Metacog enoseful for metacognitive
regulation (i.e. the planning and monitoring of tht plan), one of main reasons was the ability
to have conversations with others and learn froemth Two other reasons were also mentioned.
First, Metacog was useful to track progress onogept, either against goals and standards, or
against the progress of others. Second, Metaceguseful for application since it allowed for

the practical application of the course materigktchers’ everyday experience. This last point,
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of course, was a function of the design of the plaih activity used with the regulation aspect of
Metacog, rather than Metacog itself.

Although there were many fewer learners who didfimot Metacog useful, the reasons
reflect fundamental subject-tool-object disconmaialluded to in other comments. These
learners could not or did not want to use a metaitiog tool. One learner did not want to make
explicit her planning and monitoring responsestteers because she preferred to complete
projects entirely and then reflect afterwards. Tearners felt that Metacog was an intrusion on
their already established metacognitive knowledgeragulation practices.

| unit plan in my own way - | think we all do ag&slished teachers - and answering the

guestions was more of a bother than a help.

Yuen (2009) has explored the interplay betweerabollative learning (such as that
envisioned by the Metacog design) and learner'sqread theories of knowledge and learning.
Yuen argues that advancing the latter can advdmecbenefits of the former. Activity theory
would clearly argue that exploring a subject’s ‘qmaral epistemology” - as well as more
mundane established work practices - might be li@akfor the design of future metacognitive
tools.

Finally, in one case a learner did not find Metaasgful for metacognitive regulation
simply because he was not ready (due ironicalfyor planning on his part) to respond to
planning questions during the week the Metacogwad used for this.

Metacognitive Tool Use for Metacognitive RegulatiBlanning Versus Monitoring

Learners also distinguished between using Metagotyo different types of

metacognitive regulation, planning and monitorirfiyletacog was scheduled to be used for a

third type of metacognitive regulation, evaluatibgt this was not implemented due to time
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constraints in the summer semester.) Table 28tilites the magnitude of each perception.
Table 23

Tool Usefulness for Metacognitive Regulation - lAlag Versus Monitoring

Comment No. of mentions
The tool was useful for metacognitive planning 10
The tool was useful for metacognitive monitoring 8
The tool was not useful for metacognitive planning 4

The tool was not useful for metacognitive monitgrin 2

The reasons for these findings mirror the earkasons about using Metacog for
metacognitive knowledge versus regulation. Whefiveplanning or monitoring, learners
appreciated the ability to reflect on their unéumd as they worked, track progress against
standards or others, and exchange ideas and ptvegegith others. Likewise, those who did
not find Metacog useful for either planning or ntonng mentioned they were either not at the
point of the unit plan to use Metacog when it wesigned, or already used a similar process and
found Metacog repetitive or intrusive to that ebsdied process.

Perspective Change

Metacog asked learners to have conversations elithwf learners based on responses
with which they disagreed. As noted earlier, meayners either did not choose conversation
partners based on a disagreement, or once theg ehasnversation partner, a true conversation
did not develop. The findings relating to perceptchange resulting from Metacog use reflect
these prior conditions. 15 of 20 comments relat@deal perspective change on a particular

issue after using Metacog, with many reasons attito the prior conditions. Table 24
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illustrates the comments related to perspectivagha
Table 24

Metacog and Perspective Change

Comment No. of mentions
Metacog did not result in perspective change 15

Did not debate in conversations 6

No/few initial posts and/or responses 5

No perspective change (no reason given) 4
Metacog did raise the possibility of perspectivarae 5

For those who thought Metacog presented the pdisgiioir perspective change, most
said Metacog allowed them to better consider teavsiof others, even if their perspective did
not change as a result in the end.
Creation of Community and Metacog

Most learners felt that a community was createtth@online class. Out of 19 learners
who commented, 17 thought that community was cdeatlile only two did not. Table 25
details the specific course elements mentioneaasibuting to the development of community.
Table 25

Course Elements Mentioned As Creating CommunitiyarOnline Class

Element No. of mentions
Discussion boards 9
Instructor guidelines and facilitation 5

Respectful tone of interaction / safe and truséingironment 3
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Constructive and substantive feedback from fellearthers 2
Learner prior knowledge of community expectations 2
Community-building course activities early in setees 2
Metacog 1

The discussion boards were referenced repeatedhedargest contributor to the
creation of community. Several overlapping desitgments of the course, however, were also
mentioned frequently. For example, the instrugtadelines about community at the beginning
and during the class were mentioned several tiniégse guidelines included offering
constructive feedback in a respectful tone. Antheke overlapping design elements could have
occurred in the discussion boards and elsewhdtesionline learning environment (e.g., other
parts of Blackboard, email, Metacog, etc.).

Learner prior knowledge was also mentioned. Thescvas composed almost entirely of
practicing teachers either experienced in usingmamty as a learning strategy, or at least
familiar with the idea, as evidenced by their selforts on the topic at the beginning of the
course.

Finally, instructional activities that occurred lgan the course were mentioned.
Specifically, the learners answered a “Who Am liBtdssion question the first week of the
course, in which they shared biographical infororati In addition, in the third week of the
course, they completed a fairly intense small gracipvity involving the Jasper Woodbury video
“Rescue at Boone’s Crossing” as part of a lessocooperative and constructivist learning.

Metacog was only mentioned once explicitly in thalaations as contributing to the
creation of community in the course. Follow-upemiewees were asked how Metacog

contributed or did not contribute. The bulk of t@mments (4) indicated that Metacog



Metacognition and a Social Learning Environmei#3

contributed to community by facilitating peer-togpénteraction in a safe environment. On the
other hand, the lack of participation in the to@sthe main reason that Metacog did not
contribute to creating community.

Two learners specifically indicated a tool-toolatianection, commenting that they
thought the discussion board created communityuseca had been introduced earlier in the
semester when learners were getting to know edmgr.oHad Metacog been started earlier in the
semester, it might have played a similar role. @aener went on to speculate that because it
was introduced later in the semester, it disruphedpattern that had been established in the
class.

| think when you start getting into a routine oéttlass, you start understanding, a lot of

that comes with the understanding of the mateoal know, | saw about late June where

we were going when we started readidgderstanding by Desigand some of the
readings, and | was like okay now | know where hgdéng with this. Then when

Metacog got thrown in, | see the pattern, but iswall was kind of an intrusion in a way,

if that makes any sense.

Finally, one comment indicated another possiblsardor Metacog not contributing to
creating community (as well as being another tool-tisconnection): Learners were identified
differently in the interfaces of Blackboard and Bl&ig. This created some confusion over the
identity of fellow learners.

It's so hard to construct mental images and idestior other students when you've never

met them and have to piece together informatiomachdd to various and sundry

usernames and different contexts.

In Blackboard, learners were identified accordimghteir names that were on record with
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the university’'s learner information system. Intstsg, learners were identified with their
university username, and could change this if thagted when logging in to the system the first
time. The result was that some learners changeddérnames and some did not so that in some
cases they were identified in the same way in Blaekd and in some cases they were not.
Attitude Towards the Tool Over Time
An important concept in activity theory is the id#fadevelopment. In order words,
things change over time. In fact, Leontiev’'s LeSealisconnections are defined by an older
version of an activity conflicting with a newer gen of an activity. Both the Activity Checklist
(Kaptelinin, Nardi, and Macauley, 1999) and theiitt Interview (Duignan, Noble, and
Biddle, 2006) include questions for intervieweesa@mment on this development. As such, in
the follow-up interviews, learners who had usedadey were asked to describe how their
attitude towards Metacog changed from the beginafripe time it was used until the end. Four
of the six follow-up interviewees reported thatitlatitude towards the tool became more
positive the more they used it.
The other two interviewees thought that their adi#t stayed the same (1) or “stayed the
same, or decreased a little bit.” These two le@nonetheless found some value in the tool.
Probably stayed the same, or decreased a littleebduse after awhile I got to do this
again, a few more questions, you know. But likaibl it depends on your attitude...
Because really thinking about it more deeply thi pllan just, when | put more thought
into the unit plan itself now I think | made som®anges because of the Metacog tool,
made some alterations to where | was going witledause of the things | was asked to

consider.
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Future Classroom Practices Inspired by the Tool

While one goal of Metacog had always been to imgmmetacognitive instruction in
general, it was not designed specifically for teashnor meant to inspire their classroom
practices. Once the teacher audience began usatachy, however, it became obvious from
the comments that many of the teachers were thgrddout how to better teach metacognition,
inspired by their work with Metacog. Table 26 dttates a variety of potential applications of
lessons from Metacog, as well as those commentsaewthe learners found no potential use of
Metacog for their instruction.
Table 26

Classroom Practices Inspired by Metacog

Practice No. of mentions

Metacog-inspired practices 31
Incorporate the specific Metacog questions 8
Peer interaction 5
Reflection 5
Incorporate more metacognitive instruction (in gahe 5
Want to try in a variety of different domains 3
Skill application 2
Teacher rubric for designing metacogntive actisitie 1
Assessment 1

No Inspiration from Metacog 4
No relevance to students 3

Already incorporate metacognition extensively 1
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A very large majority of learner comments (31 oj Bislicated that Metacog had inspired
them to incorporate or increase metacognitive a@svinto their current instruction. Some
comments were very general indicating that the noadle the learners/teachers aware of adding
metacognition to their instruction. Similarly, teevere some general comments about adding
“reflection” to instruction.

Most comments, however, were very specific. Irtipalar, the largest amount of
comments mentioned using the Metacog questionsthjiia the classroom for metacognitive
knowledge and regulation; learners thought the ttpresthemselves were effective prompts
outside of the tool and activity structure of Metgc In addition, a few learners/teachers
specifically commented on how questions used inaleg might be used in a variety of
domains, suggesting some domain generality of tiestipns.

In addition, the idea using of more peer intacgctvas mentioned several times, despite
Metacog’'s own design and implementation issues vothversations/collaboration.

| enjoyed the opened forum nature of the Metacobdad such is a lesson that | learned

from Metacog in that this is the way that it shob&done in schoolsand such are

lessons that | will use in my own teaching e.geroforums where students can express
their ideas, use their prior knowledge, and appértown background to the task that we
have at hand. | believe this way optimizes learning

One possible subject-tool-object disconnection m@&esd when a learner/teacher
remarked, “I would definitely use the question-aesformat to assess students' understanding
of readings in class.” Metacog was never desidoedssessment purposes. More accurately,
this is a disconnection between the object(ivajheflearner/teacher and the object(ive) of the

Metacog tool designer/researcher.
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For those few comments that indicated no relevppli@ations of Metacog lessons for
instructional practice, it appeared that there avassinterpretation of the intent of the interview
guestion. The comments were more related to thmblletacog tool itself, not metacognitive
instruction in general. Chiazzese et al. (200@¢th@ similar situation with interviewees
misinterpreting evaluation questions related toesazognitive tool. For example, one
learner/teacher who had a variety of technicalassuith the Metacog and assumed her students
would have the same experience. Likewise, onaégheacher who taught special education
thought the interface would be difficult for herddle school students.

Overall Reaction to Metacog

The Metacog evaluations as well as the follow-uprinews attempted to gauge learners’
overall reaction to using Metacog. Given the opaded nature of the question prompt, the
responses varied considerably, with some learrarsantrating on functional and assignment-
related aspects of the tool, and other evaluatensy closer to the object of the activity — using
Metacog in a social supportive learning environnterftaicilitate metacognition. Table 27
displays the range of comments categorized as ssipgethe usefulness of the tool to the
learners.

Table 27

Overall Reactions to Using Metacog

Category No. of mentions

Reasons that Metacog was useful
Reflection aided comprehension 11

Useful for learning from the perspectives of others 8
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Useful overall (general comments) 7
Allowed applying lessons to everyday practice 2
Planning component was helpful 2
Helped with computer literacy/efficacy 2

Reasons that Metacog was not useful

Tool created too much work for the class 5
Already use metacognition 2
Technical issues 2
Lack of responses in conversation 1
Too much practice, not enough theory 1

The majority of these findings mirror previous fings in this chapter; however, it is
useful to report these separately, as this wagpartunity for learners to comment on any
aspect of the tool without any specific prompt.tHis regard, the positive comments far
outweighed the negative comments.

Chapter 4 Summary

This chapter reported the findings from this studiated to each research question.
Learners’ prior knowledge and skills with metacagm as well as community were reported.
How learners used the metacognitive tool in aniaegpetting was also reported in 11 areas of
the tools related to answering questions and hasomyersations. Finally, learner evaluation of
the tool was reported related to the tool’'s usgbdind effectiveness in 16 areas. In the next
chapters, these findings are reviewed in the corgexognitive tool use and recommendations

for improvement and future research are made.
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Chapter 5: Conclusions and Recommendations

This study employed activity theory to study toséun the authentic learning
environment of an online graduate course. Thelasimns drawn from the study therefore
emphasize findings about the Metacog tool in paldic as well as metacogntive tool use in
online education in general. The conclusions alsphasize findings about rules relating to the
use of the Metacog tool in the online course. éts/dy theory suggests, these tools and rules
cannot be separated from the subjects involveldarattivity - practicing teachers who were
learners in an education graduate program. Likewige object of the activity — using a
metacognitive tool in a social supportive onlinarfeng environment — colors each conclusion.

This chapter discusses conclusions in light ofuaaté literature. Conclusions are
presented regarding the use of Metacog as a cogndol, and future research is suggested as
appropriate. The conclusions also present desiggestions for future social supportive
metacogntive learning environments. After this,esal/broader conclusions are considered
regarding metacognition education for teachers,thadiability of the construct of
metacognition itself. Finally, this chapter cordss with a summary of the chapter as well as the
study itself.

Metacog as a Cognitive Tool

Tools are major mediators of human activity inattitheory. Cognitive science
researchers describe cognitive tools as tools dedigp mediate learning. Pea (1985) writes
that:

Cognitive technologies are tools that may be predithy any medium and that help

learners transcend the limitations of their mirglsch as memory, thinking, or problem

solving limitations.
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Metacog is a cognitive tool designed to use competshnology to facilitate learner
limitations to metacognitive thinking.

Cognitive tools can be physical hardware tools aghalculators or computers. They
can also be digital software programs on the harelw@he software can be an existing software
package used in a learning situation, such as @smgb browser to search for information. The
software tool can also be specifically developed asgnitive tool (Robertson, Elliot, &
Robinson, 2007). Metacog falls into this lattetegmry.

Robertson, Elliot, and Robinson (2007) offer selguadelines for using such cognitive
tools in their instruction. These guidelines segea useful framing tool for summarizing the
multitude of individual findings about Metacog.

A Variety of Tools for a Variety of Cognitive Preses

Robertson, Elliot, and Robinson (2007) suggestdhadriety of tools can be necessary to
support various cognitive processes. They go aayathat the same tool may support various
functions.

This suggestion for cognitive tools in generaleshiaps more true for metacognitive
tools in particular, given the multiple componeotshe metacognition construct. Metacog, like
most metacognitive software tools, is not one tdbis a collection of small tools, as separate
functionalities, marshaled together in the seratthe object of the activity in this study, i.e.,
using such a tool in a social supportive onlineraay environment. At a functional level,
Metacog had sections for answering questions, reBpg to others, engaging in a conversation,
and closing and reflecting on that conversatioachHof these areas had associated designed
rules and constraints that themselves created ftawoks.”

These different tools were meant to address diffezegnitive processes, in particular
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metacognitive knowledge versus metacognitive reguiawith the latter further broken down
into separate planning, monitoring, and evaluasiections. Offsetting cognitive load, to be
discussed in depth later in this chapter, was alsognitive process targeted by the tool overall.

Liu et al. (2004) similarly explicated a matchinfgt@ols (i.e., tool functionality) and
specific cognitive processes in a cognitive toohedAlien RescueThe tool featured
functionalities including note taking, storing inesgy viewing expert videos, gathering data, and
submitting solutions. The tools/functionalitie®kahe forms of realistic items such as
databases, notebooks, and rooms. For exampleothml room featured raw data that students
needed to interpret in order to use in developoigtons. These functionalities were matched to
the cognitive processes of understanding a probidentifying, gathering, and organizing
important information; integrating information; aadaluating process and outcome. The
researchers concluded that some tools were useslsamognitive processes while others were
used primarily for certain cognitive processese thntrol room tool mentioned above, for
example, was used primarily for integrating infotioia.

The Metacog findings likewise suggest that difféteonls can be useful for different
cognitive processes. Learners found the queséspscially helpful for metacognitive
knowledge, while finding the conversations helglslmetacognitive planning and monitoring.

Tools can also be useful across cognitive procedseset al. (2004) found th&lien
Rescudools that supported cognitive load were usefubfbof the cognitive processes they
examined. Likewise in Metacog, the tool/rule theduired answering questions before viewing
the responses of others was found to be usefuh&acognitive knowledge and regulation. It
did not matter whether the learners were planmmapitoring, or using different learning

strategies (even when they expressed preferencesdof these). The exception, of course,
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was for the small number of learners (who weretpriag teachers) who felt they already used
these metacognitive strategies, e.g., teachersusbd their own idiosyncratic planning
processes prior to using Metacog. They did na& liking the tool at all.

In addition to being useful for different metacagré processes, Metacog seemed to be
especially useful for complex tasks (Veenman & 8pad005). Several learners commented
that the tool was more useful for the task of ustdgrding the more difficult abstract reading
than the less difficult reading used in the course.

Finally, outside of Metacog, there were other tadesd in the class, most notably the
discussion board, which affected and was affecyetthé collection of tools termed Metacog. As
discussed in the previous section, several leaswgygested that the discussion board and
Metacog competed for their limited attention. Véhilletacog was designed to target
metacognitive processes in the context of the dork@owledge, the discussion board was
aimed at only understanding domain knowledge; there no effort to address metacognitive
processes in its use. Using both tools togetlmveher, created conflicts for learners.

In summary, different cognitive tools can suppaffiedent cognitive processes. The
same tool may also support various cognitive pree®s In addition, a variety of tools may be
necessary or even unavoidable in a course. Thertamt conclusion is that care must be taken
to avoid or manage tool-tool disconnections. Waethfferent tools create a conflict by
targeting the same cognitive processes, or the sasheauses a conflict among different
cognitive processes, the end result may requiogleot activity structure re-design. Future
research on metacognitive tools might explore miteractions among different cognitive tools in
an activity structure, in order to provide designerth strategies to enhance effectiveness and to

minimize disconnections. Particular to the us&letacog, the individual tools could be tested
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separately as separate tools for each metacogpitbeess. A more immediately promising test,
however, would be to use Metacog without the disicusboard in a course and analyze learner
comments for such an activity structure.

Meaningful Engagement

Robertson, Elliot, and Robinson (2007) suggestabghitive tools can motivate and
engage learners through meaningful problem solvifigs can happen through realistic learning
and feedback within learning environments.

One welcome conclusion from the Metacog findings tet for the most part, learners
reported that their attitudes towards the tool, duedperceived benefits of it, increased or attleas
stayed the same as they continued to use it. Wémssdespite the tool being a prototype and by
no means being the kind of authentic tool usuallyissoned as a cognitive tool, such as BGuile
(Reiser et al., 2001), Thinker Tools (White, 199&)sper Woodbury (Cognition and Technology
Group at Vanderbilt [CTGV], 1990) or Alien Rescuéu(et al., 2004) .

Still, learners were engaged and motivated by fgeail Metacog. For example, even
though some learners found issues with the metdttogyquestions, the majority of learners
found them to be meaningful once they understoeut lurpose. Likewise, while the
conversation design had several weaknesses, lsagered that it had potential for useful
discussions given its underlying authenticity, itee learners (who were practicing teachers) do
discuss with each other the kinds of instructiammadcepts and applications raised by the course
readings and assignments. These types of discigsaire not foreign to them and Metacog was
a means to do what they normally did within a gadienvironment. Finally, while the
conversation design ultimately inhibited the freggyeof responses, the learners recognized how

the conversations could provide valuable feedbadkém. In fact, the feedback element was
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one of the most positively commented upon feataféddetacog. This was especially true when
learners were planning their unit plans. The fee#drom other learners allowed them to
monitor their own progress as well as to compavawg designs against their peers. While
the above subject-tool-object disconnections weted) the authenticity and realism of the tool
as useful was rarely questioned.

These Metacog findings suggest that metacognitioks thave to be authentic in their
“epistemic interface” rather than in less relevamracteristics (Roschelle, 1996; Wenger,
1987). While high-end virtual social worlds anchslations of classrooms may be authentic and
thus motivating and engaging in their own righgeems the fidelity of metacognitive tools such
as Metacog do not have to reach this level, at feashis particular audience. Practically, this
also bodes well for researchers and designerscf tewwls who want or need to create tools
without extensive technical development knowledgBnancial resources.

Managing Cognitive Work

Robertson, Elliot, and Robinson (2007), in theiexmew of cognitive tools conclude that
cognitive tools should help learners manage thegnitive work, and not increase iindeed,
this is one of the stated functions of technologgédal cognitive tools in education - sharing or
offsetting the cognitive load of students (Lajdi®93). For example, Oliver and Hannafin
(2000) used a cognitive tool to handle a varietfuotitions such as note taking, information
search, and information presentation so that stsdsyuld concentrate on higher order problem
solving. Likewise, Van Bruggen, Kirschner and Jrols (2002) suggested that the external
representation of student arguments could lightgmitive load.

In Metacog, the tool was ostensibly designed with idea in mind. By using the

guestions as a scaffold for employing metacogngivategies, learners could concentrate on
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course work such as their unit plan progress aoagrzing upcoming obstacles. They were
able to concentrate on instructional design degsstbat utilized the content (i.e., cognitive
science principles) that they were learning.

Given the reliance on the Metacog questions tcop@rthis cognitive offset function, the
findings regarding the number of questions andithe to complete answering the questions
suggest that Metacog did not completely succedhisnarea. A number of learners found the
number of questions excessive and the time to catmpthem onerous. Rather than offset
cognitive load, Metacog may have increased it fone learners.

It may be the case, however, that the same Metacmgionality would have been more
useful for offsetting cognitive load — but by usifegver questions. If learners are spending
significant amounts of time answering questions,ithplication is that an offset in cognitive
load is not occurring. A future research aredlieruse of Metacog or similar metacognitive
tools in an applied setting would be to more extaztg investigate the relationship between
amount of use (i.e., the number of questions aedithe required to complete them) and the
goal of offsetting cognitive load.

A Need for Scaffolding

Given that learners may not be familiar with newisp Robertson, Elliot, and Robinson
(2007), suggest that scaffolding may be neededttatents to use them effectively.
Instructional designers, researchers, and teaeingpfoying cognitive tools must decide upon
the degree of scaffolding they want to includehsd students can use a tool effectively. Too
much and students will not engage in the tough webtkarning; not enough and students may
never even have a chance to attempt the kind ofiteafor which the tool was designed.

Further, scaffolding decisions have to be madealicglements of a cognitive tool, not just for
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instructional elements. How much is obvious i@ and needs no scaffolding, and conversely,
what is not obvious and requires (at least ingjadissistance from the tool or from the
instructor?

Metacog exceeded expectations about the easdiaflynusing the tool. Learners
thought that the interface was clear and easilyetstdod. They answered the questions related
to readings and assignments without any difficuking the assistance provided in the tool.
They were nearly unanimous that the terminologylwsi¢hin Metacog was clear, the resources
provided were helpful, and that they knew wherérd additional help if needed. In addition,
where provided, the explicit rules about using Metawere clear and easily understandable.

In addition, learners were clearly informed abdwt intended use and nature of Metacog
in the class and their role in the activity. Th®@amments indicate that they understood it was a
tool that was being tested, it was metacognitiveature, and that metacognition is an important
element of learning. Yet while learners may hagerbinformed about the metacognitive nature
of the tool, the explanation provided may not hegen enough. For example, several learners
commented negatively about having to answer theess@nhof questions each week, even though
the design rationale about the usefulness of dexerality had been made known to them.

It appears that these learners were not arguingtattoether repeating the same
guestions is a good design or not. Rather, theydt understand the metacognitive purpose of
the questions and Metacog as a whole. McMahon &l(@007) found similar student
comments in evaluating their metacognitive teamwragking tool. While students rated the
tool favorably overall, they rated several metactgmdesign elements poorly. The authors
concluded that the students understood the towlgsily as a teamwork tracking device and had

not fully understood its metacognitive features.
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Several other examples in Metacog demonstratdehiee for more scaffolding in the
form of explicitness. Learners wanted better defideadlines about when to post and when to
respond. They wanted the tool to better help thetarchine when a conversation had been
successfully completed. They wanted a more dir@ehection between the questions they
answered and underlying learning strategies.

Oliver and Hannafin (2000) emphasize that procddurderstanding of a tool is
necessary in order for it to be used effectivelyrigher level use. The use of important
functions of metacognitive tools should be scataldor students to insure that they can use the
tool adequately before the tool is expected todseldor higher order thinking. Future research
should explore the nature, timing, and degreeisfglocedural scaffolding. While critically
important, it must be designed to be efficientlysteaed by students so that more important
learning can be accomplished.

How Students Use Cognitive Tools

Robertson, Elliot, and Robinson (2007) conclude tognitive tools are still relatively
new, and many unanswered questions remain abautgeand how students actually
manipulate them. This study explored how learnsesa metacognitive tool in a realistic
setting. The design of the tool was informed kg literature on the design of previous
metacognitive tools. Students will use tools, hesvein ways slightly or even totally differently
than imagined by designers. The learners usin@ddet reacted in many unique ways.
Question Specificity

As noted earlier, some learners wanted to useothigotimarily to answer specific
guestions about specific readings. They suggdbteduestions be less general and generic.

Chiazzese et al. (2006) noted similar subject-tiimtonnections with Web@Edu, an interactive
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web browser that provided students with metacogmjuestions (similar to Metacog) when
they clicked on a hyperlink. For example, studemre prompted with questions such as:
* Why have I clicked on this link?
* What information do | expect to find?
* Why have | selected this link rather than the cthmer the page?
* Have | found the information | expected on thisgsag
* What has interested me most on this page?

The generic nature of the questions meant that sprestions were not relevant to some
of the links and pages the students were viewewyihg them “irritated and confused.” The
authors do not describe or provide the amount tureaf the information they gave users about
the metacognitive focus of Web@Edu.

Changing the design of Metacog and other metadegriols which use generic
prompting questions is a suggestion worth invesihgaf t could be done without fundamentally
altering the metacognitive nature of the toolsis Hlso likely that this would alleviate the charg
of a few learners that Metacog was busy work; theyld react more favorably to such content-
specific questions. Changing the design in thig wauld require adding a teacher or
administrator module that allowed the questionsg@ustomized, rather than using the generic
guestions. Chiazzese et al. (2006) reached the santlusion and recommended that future
versions of their tool include such a module.

On the other hand, making the metacognitive questimore applicable to each reading
or assignment is not something to be done lighillge questions were specifically designed to
be generic in nature. In fact, even the generisigas of the questions may have still been too

specific. Less coherent prompts can improve stul@anning by requiring the students to
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process material at a deeper level (Waters & Wab&HE0; McNamara, 2001; McNamara,
Kintsch, Songer, & Kintsch, 1996; Mannes & Kints@é887). On this particular issue, the
solution may be less explicitness. Future reseamcmetacognitive tools using prompting
guestions should explore the level of specificityhmse prompts

Process for Answering Metacog Questions

Users displayed a variety of processes for workimgugh the initial questions in
Metacog. Some learners worked through all of thestjons immediately after a reading; some
learners answered a few questions at a time; ane $sarners returned to Metacog only after a
length of time went by after reading the articleediin the course.

This variety suggests at least one area for furthesstigation. Some learner work habits
may not be amenable to the design of the toolorm lline of research supports the idea that
students are more accurate in making metacognitdgmnents of learning — the delayed-JOL
effect -- after some time has passed, as opposeattediately after learning (Nelson &
Dunlosky, 1991; Connor et al., 1997; Schneider81%®nnedy, Carney, & Peters, 2003).
Similarly, Willingham (2009) suggests that studezdge more accurately judge their learning
after some time has passed because the contemtaager residing in their working memory.
The delay insures either the content is in longiateremory or it is not; in either case, students
can better judge whether they know it or not. beas who immediately replied to Metacog
guestions after finishing a part of an articlelggit unit plan might have been answering some of
the questions based on content that was beindeddabm working memory. If this is the case,
learners using Metacog immediately after their igglor unit plans may not have been able to
adequately judge their learning, which could subset]y affect the ability to allocate study time

and resources.
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Of course, changing this aspect of the Metacoggdesbuld realistically only be done
through more explicit information about JOL anddstihabits (another example of informed
training), rather than a technical implementatitinrseems unfeasible to try to delay when
learners can answer questions after doing thedimga. Learners will read and complete
assignments at their own pace relative to deadlines
Suggested Length of Initial Responses

The Metacog instructions suggested that learnemis their initial responses to 1-3
sentences in order to focus on the main metacegrstrategy raised by the question. Many
learners did not adhere to the length suggestimhlzeir answers tended to be longer than
necessary, which in turn contribute to some assestihat there were too many questions to be
completed in Metacog, and the tool added too muatk o the class.

While other metacognitive tools that require studesponses to questions have not
addressed this issue of response writing lengéhwititing process itself has a long history in the
metacognitive literature. Harris, Santagelo andam (2010) offer a comprehensive review of
metacognition and writing. The authors conclude good writers differ substantially from bad
writers and some of this difference is attributablenetacognition in two ways. First, good
writers have more metacognitive knowledge than paders. They know more about writing,
its purpose, and more writing strategies. Theyahie to discuss what good writing is. In
Metacog, it could be that some users did not havawch metacognitive writing knowledge as
others and did not understand that brevity can dpgadity of good writing. Without this
knowledge, they felt that they had to write moegher than less.

Harris, Santagelo and Graham (2010) also didgtesgnportance of metacognitive

regulation to writing. They offer that most modefgyood writing include a self-regulatory
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component (e.g., Graham, 2006; Scardamalia & BeteiB86). Good writers plan, monitor,
and reflect on their audience and topic more thaor piriters. Afflerbach and Cho (2010)
suggest that skilled writinig metacognition. In Metacog, a lack of metacogeitiwriting
regulation could have ironically led to learnerdamefit less from the metacognitive tool. Any
solution to this issue should avoid this resultha future.

The functionality to enforce response length cdaddmplemented easily by limiting the
number of characters allowed in a text field. didiion, the length could be variable by
question if it was determined that some questiodsldmand longer responses. |If the tool were
expanded to include a teacher or administrator heo@s suggested earlier, then this variable
length would be under the control of a specificigiesr depending on specific content being
used with Metacog.

Choosing a Conversation Partner

Most users of Metacog did not seek out someonewiiibim they could debate. The
majority of users attributed this to the lack adpenses from others (i.e., it is difficult to debat
without an ongoing conversation). This is unquestbly something to be re-designed in future
versions of the tool.

Many users, however, did not seek out debate liyifjlaefore receiving or not receiving
responses). Or they received responses and sigkeamot to debate. These learners suggested
that simple communication was more important thelatke, that they did not really know how to
debate, or that some responses were not debafBlhése very different reasons for not debating
indicate a variety of activity theory disconnecsorin this regard, the activity theory framework
was useful in isolating and naming these disconmest

The easiest solution might be to loosen the remergs to merely “converse” or
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“‘communicate” with each other. This solution, hee® undermines debate as a foundational
design feature of Metacog. Debate involves defirand crafting one’s own arguments while
evaluating and critiquing those of others, withadlthese processes being cognitively complex.
Not surprisingly, many researchers have also iraratpd debate as elements or the centerpieces
of their cognitive and metacognitive tools (e.ggeviman, 2000; Van Bruggen, Kirschner &
Jochems, 2002; Bell, 1997; Lajoie, 1993).

Rather than changing the design of Metacog, tHedaddebate might better be resolved
other ways. First, graduate learners in educationld likely be amenable to a better
explanation of why debate is being required intdwd. While learners were given explicit
instructions on the importance of a respectful tdneng academic discourse, they weren't told
why a certain kind of academic discourse (i.e. ati€pwas valuable for learning. The
instructions to be respectful and work as a legremmmunity may even have hindered debate
by minimizing conflict. The end result, especidlby those who were colleagues from cohort
programs in similar domains (e.g., Special Educatweho chose to flock together, was a lack of
debate.

Another solution is to model the process of debatthat learners know how to answer
the initial questions to make them debatable, dsagehow to respond to initial answers in order
to start and then continue a debate. The Metaesmurces adequately told learners how to use
the functionality of the tool, but not how to engag debate.

One way to model and scaffold debate is to prostddents with response-beginning
prompts. For example, a prompt might begin “I die@ because...” Bereiter and Scardamalia
(1986) use a variety of similar prompts in theirtawegnitive CSILE (now Knowledge Forum)

tool to scaffold students during the inquiry practdsey are modeling. The functionality can be
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easily implemented. Even the latest generatidosiline learning management systems (e.g.,
Angel 7.4 from Blackboard) incorporate such confaiple prompts as an optional design feature
of their discussion boards. Metacog could be athpt the same way.

Checking for Conversation Responses

As with the process of answering the initial quassi Metacog users displayed a variety
of processes for checking for conversation resppoosee they had made their initial posts.
Some checked constantly, some frequently at &red, some hardly checked at all. Many were
frustrated not knowing when a response would biaéoming; in some cases the lack of
response resulted in not finishing the Metacoggassent.

Other metacognitive tool researchers have not Bpalty addressed this issue; however,
it has become more evident that metacognition coetbwith peer support enhances learning
(Waters & Schneider, 2010). Obviously, a soaigiportive metacognitive tool requires
frequent social interaction. Social software desim current popular web-based applications
that were not as ubiquitous when Metacog was Ihit@nceived and developed (e.g., Twitter,
Facebook, etc.) offer more than enough design iftedsow such interaction might be
facilitated. For example, learners could receivai or text message notifications when a
fellow learner makes response. The first learoeicteither reply directly from the email or
messaging application, or log back into the metaitvg tool to respond. (The latter approach
provides the conversation context so would likedyntoore useful even if less flexible.) In
addition, this notification process could be addgdte other areas of the conversation design that
was evaluated as troublesome in Metacog, suchspsmding to a conversation partner, waiting
for a conversation to continue, an ending a coratens.

This discussion also highlights how future versiohMetacog or another metacognitive
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tool might be constructed. Although this study dat address the issue directly, the ubiquity of
social media applications, as well as (and moreomantly) social media development
environments (e.g., Ning), could allow future resbars to much more quickly develop
metacognitive applications, and quickly test déferdesigns though a rapid prototyping process,
rather then building the environments from scratch.

The ability to more easily create tool prototypas also be coupled with the finding
from this study that learners felt that the 2-3 kgethey used Metacog was adequate for them to
evaluate it. More tool variations and short eva@ratimes might practically allow for the
variety of alternative tool evaluations suggestgdRbbertson, Elliot, and Robinson (2007) for
researchers using cognitive tools. Once a workaldotype was in place, more extensive
microgenetic designs could be employed to studyoogmnitive development over time when
using metacognitive tools (Waters & Schneider, 2010

Technical Issues

While perhaps a less glamorous aspect of educhtiesearch, Robertson, Elliot, and
Robinson (2007) remind researchers that cognitieéstcan require technical troubleshooting
and other technology issues. Research involviagi#sign, development, and implementation
of technology-based learning tools in applied sg#ticreates a layer of complexity for
researchers arguably not found in other educati@salarch. As this study shows (and activity
theory greatly aids in analyzing), such researchlines a variety of domains. In particular, in
addition to metacognition, a researcher needs teelsed in instructional design, educational
technology, web software design and developmeiitaamost of technical implementation
issues.

While this study did not experience any major tecainssues which could not be
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resolved, the process was not without some ditirestl For example, similar to McMahon and
Luca’s (2007) metacognitive project teamwork tdloé Metacog tool could not be implemented
as early in the semester as planned due to delilyshe programming. This resulted in
eliminating using the tool for some elements ofanegnitive regulation. Likewise, the tool was
never tested with dialup Internet connections,\aad also never tested on browsers beyond the
most popular browsers at the time of implementatinternet Explorer and Firefox). Finally,
learners who had technical difficulty could notigaeceive technical support in a distance
education environment due to the custom natureetabbg, different individual computer
configurations, and a variety of learner backgroknowledge and self-efficacy with

technology.

The issue is not trivial for tool researchers. cReally, troubleshooting even one learner
technical issue could literally take hours to resol The possibility is also present, though it did
not occur in this small exploratory study, for sug$ues to limit research findings, i.e., one small
functionality difference due to browser versionghiimpact overall findings and conclusions
regarding tool use. In hindsight, this kind ofeach might better be accomplished by a
multidisciplinary team, rather than an individuasearcher, with testing and technical support
distributed across the group.

Evaluating Cognitive Tools

Finally, Robertson, Elliot, and Robinson (2007) gest that the products of cognitive
tools are complex. Assessing the impact of théstamuires a variety of approaches. The
evaluation of metacognitive tools, like metacogmititself, is a multi-faceted thing. Evaluation
can cover aspects including design, developmemieimentation, efficacy, and efficiency.

Evaluating Metacog , as well as assessing its mtsdaan be guided by several conclusions of
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this study. In turn, these can guide future redeas and designers.
Perspective Change

The goal of using debate as a collaborative instrnal method was to force learners to
consider multiple perspectives in their thinkingpabthe cognitive science domain knowledge
they were studying. The findings suggest, howetnat, Metacog did not lead to significant
perspective change based on this debate, for reaksrussed earlier including lack of any
debate, preference for discussion and idea shaviegdebate, and lack of knowledge about how
to debate.

Even for those conversations that did involve debabwever, learners still claimed they
did not actually change their perceptions. Insthadwo learners in the dyad agreed to disagree,
while both continued to hold to their initial bdbe While debate may or may not be useful as
an instructional method in future versions of Metgat is questionable whether perception
change even needs to be considered as a crit@naudcess in the use of metacognitive tools.
If the process of considering multiple perspectiaed being metacognitively aware of that
strategy is the goal of the tool, this could beeased without actually looking for perspective
change as an end result. Other instructional tlgsc(e.g., drug awareness education) may well
strive for perspective change, but it does not nedx a necessary element or outcome in
metacognitive tools.
Future Classroom Practices Inspiration

The teachers who used Metacog said they would imgré metacognitive instruction
into their own classrooms in a variety of ways.r Egample, many indicated they would use
some variation of the metacognitive questions @irtbwn lessons. While reaching audiences

beyond the learners (who were teachers) in thisseowas not a stated initial goal of the use of
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Metacog, it is a welcome outcome and strongly ssiggde effectiveness of the tool for
facilitating the learning of metacognitive knowledgnd regulation. It is unlikely that the
teachers would implement instruction in their ctaesns that they did not understand and look
favorably upon. Future research will need to detee how non-teacher audiences would relate
to the tool. Finally, the enthusiasm for Metacega example of education in metacognition
demonstrates an appreciation for such educatigrdssticing teachers. This is discussed more
in depth later in this chapter.

Internalization

This exploratory qualitative study was not desigteedrecisely measure the
effectiveness of the Metacog tool on student lemyim metacognitive knowledge and
regulation; indeed such measurement is difficukeiierg, 2009; Schraw & Impala, 2000;
Brown, 1987). But of course, student learnindhssénd goal of any instructional metacognitive
tool.

Solomon (1988) outlined five steps for the intelzation of a cognitive tool. The final
step "entails processes of mindful abstractiort, ithaleliberate, effortful and metacognitively
guided decontextualization of a principle, mainaidetrategy, concept or rule” (Salomon, 1988,
p. 8). The findings in this study offer some tem&@tsupport that the Metacog tool was
internalized by learners. Learners who used tbergported that after a short exposure time to
the tool, they began either explicitly or impligithpplying the metacognitive questions to their
readings. As one learner commented:

...atfirst | was a little like | don’t have time fdinis and then | just go through there and |

do it but then right there towards the end | naticeaybe toward the last two weeks

when we were doing it | was, | was asking mysedsthquestions as | was reading and |
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was like, oh, that's why we’re doing this cuz I'eathing myself.

The positive comments such as this, however, mugtinpered with at least one caveat.
Strategy learning in general is a thoroughly reseed topic, and it is well known from early
research (e.g., Flavell, 1977) to the presentstistents who have already learned a particular
domain strategy may not actually use it, even ucdaditions where its use would be most
appropriate. This finding likely applies to metandiye strategy use as well. Learners who
reported transferring use of the metacognitive tioles during the study may well have failed to
keep using the strategy after the study concludredure research will need to determine the
lasting positive effects of metacognitive toolstisas Metacog.

Metacognition Education

The teachers in these courses were not neophVteslarge majority of the group had a
bachelor level and/or graduate level educatioménfield of teaching. Yet, nearly one-quarter of
the teachers indicated a lack of prior knowledgmetacognition. This is consistent with earlier
survey research where Arabsolghar & Elkins (200Lntl that more than 20% of teachers said
they had not been taught about metacognition. rGilve present stature of metacognition in
educational theory and research, however, thedapkior knowledge in this study was
surprising.

It might also be the case that some of the leanverdd eventually learn about
metacognition in a future course. While metacagnitvas featured in the course readings for
the course which was the context for this studytac@gnition is normally not a major focus of
the course.

It may also be the case that the teachers leatmma anetacognition under some other

term such as study skills, critical thinking, sedfjulation, or learning strategies (among others).
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Metacognition is a blanket term that covers mamasy or at least has been used to mean a
variety of things related to education. The teaghelatively high scores on the MAI indicate
that while they may not have been familiar with tlen, they reported that they engaged in
metacognitive practices themselves.

Finally, it could be the case that the teachersthaanetacognitive knowledge (as
learners) asneasured by the MAI, but the knowledge was notiagdph their teaching settings.
This is consistent with the finding that pre-seevieachers rarely apply their knowledge of
metacognition (Thomas & Barksdale-Ladd, 2000).vélla(1977) spoke of mediational
deficiency when a learning strategy is not appiredn appropriate context even when
knowledge of the strategy was present.

Even those teachers who had knowledge of metacognénd reportedly used
metacognitive strategies in their roles as gradsiatgents, admitted that their knowledge was
fuzzy at best and their skills at incorporatingghatrategies into instruction were lacking.
Teachers said that in their prior coursework, majagion had been mentioned as important,
briefly discussed, and then left behind. There m@soncerted effort to have students design
metacognitive practices into their instructionaiaties, much less use metacognitive tools in
those activities.

This suggests a need for more theoretical andegplilucation about metacognition for
teachersThis is a theme that has been echoed before (Hifdyron & Ziemian, 2000;
Ciariello, 1998; Shelley & Thomas, 199@&)is one thing to say “Monitoring is very importan
for your students,” and quite another to provideckeers with concrete tools and training to
achieve improved monitoring in their students.

Further, any education involving metacognition,ezsglly involving technology (as in
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the case with Metacog), must meet the needs ofi¢esor they will not accept it. Teacher
resistance to change and technology has been dotesnfeom the educational use of radio
(Cuban, 1986) to virtual worlds (Desiderio et 2009). The uneven responses to the use of
Metacog are a testament to this truism.

Metacognition as a Useful Construct in Education

Although a surprisingly large minority of the teach in this study were not very familiar
with metacognition, the majority had some famitiawith the term. For those who had some
prior knowledge about the term, the range of ideas consistent with the literature. The
teachers mentioned such phrases and terms asittgiakout thinking,” learning strategies,
planning, monitoring, regulating, reflecting, andakiating. No one was completely incorrect in
their understanding of metacognition.

The variety of responses and the need to acknowlsdge correctness in each of them,
however, indicates that the term metacognition e lost its usefulness for not only
researchers, but as importantly, practitionerderfn that can mean just about anything learning-
related lacks the specificity needed to either guiceory and research, or to allow teachers to
effectively communicate best practices. It is icahat Flavell (1977), the intellectual father of
metacognition, spends a chapter of his seminabtekCognitive Developmerituminating for
students the challenges faced by psychologistenoeaptualizing and assessing a mental
construct in their field of study. The problemtloé murkiness of metacognition has been
acknowledged repeatedly throughout the more thanteucentury of research (Brown, 1987;
Schoenfeld, 1992; Borkowski, Chan, & MuthukrishB@Q0; Zohar & David, 2009), and the
findings from this study suggest the issue hasuabsided.

Perhaps a more fruitful path would be to study aselin practice the terms for various
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components of metacognition that have been bepierationalized. For example, knowledge
about memory, self-efficacy, accuracy in judgmaeritearning, and monitoring are constructs
that have been productively studied over the ybatis independently and in the context of the
overarching idea of metacognition. Of courses thinot to say that big messy ideas like
metacognition are not worthy of study; insteaddhgument is that overused and amorphous
terms create inefficiencies in research and practigpecificity would be more productive.
Indeed, the most recent comprehensive metacogmésearch (e.g., Dunlosky &Metcalfe,
2009) seems to takes this approach with separgtbasas on such phenomena as feelings of
knowing, judgments of learning, confidence judgmseahd source judgments.

It is also worth noting that earlier metacognitresearch focused on both the regulation
andknowledge (learning strategy use) components ofoagition. The latest compendiums
of theory and research seem to focus on one asp#ut other. For example, the Dunlosky and
Metcalfe (2009) textbook mentioned above emphasiz$ormer. On the other hand,
Metacognition, Strategy Use, and Instructi@®10), as the title conveys, focuses on therlatte
Likewise, theHandbook of Metacognition in Educati¢2009) also leans heavily towards
featuring metacognitive knowledge. It appears thatshift to the use of specific terms, as well
as a long recommended distinction between metategmomponents is occurring at least
somewhat. Future “metacognitive” tools such asadeg with a strong focus on learning
strategies might well be designed and studiedisgawith literatures beyond metacognition.

Chapter 5 Summary

This chapter offered several conclusions relatatiedindings of this study.

Conclusions were offered for the use of metacogmiiools in a social supportive online learning

environment, with a particular focus on the cogmitiool literature. Tool improvement ideas
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and future research ideas were suggested as ajgpeaprseveral areas: the variety of tools that
can be used with different cognitive processes ningéul engagement, scaffolding, intended
and unintended uses by learners, technical isandsthe overall evaluation of cognitive tools,
including learner internalization. After this, seal broader conclusions were considered
regarding metacognition education for teachers,thadiability of the construct of

metacognition itself.
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Appendix A

Metacog: Login and Profile Screen

metacog o key

thinking aboul thinking

home = manage profile

Manage Profile

Please provide a new password and confirm your new password.

New Password:

Confirm Password:

Please select an avatar image. This image will be used to personalize your conversations throughout the application.

Up_lload pl'_1_0t_0:
Choose File  no file selected (not yvet available)

Update Proﬂle_\ _Cancel \
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Appendix A

Metacog: Main Start Screen, Assignment Timelingl, delp Videos

metacog e

thinking about thinking

home

Course: EDPsych 6030 System Help

6/9 B/15 6/22 /29 7/6 7/13 7/20 7/27 Take a minute to familiarize yourself
SENEES NSRS EEN NN NNENENEREEEEEE vt the Metacog appiication using these
Introduction to Profile
Using the Timeline

Metacoanitive Knowledae - Readings

B Learning Strategies [ . | Metacognitive Requlation - Assignments

2 [ .|
= II:{Ian.rtung ] (] Starting A Discussion

Gaidation I |
B Evaluation
I Not Required S —

T [
==

Metacog is an educational software tool designed to develop metacognitive knowledge and skills through collaboration in @ community environment.
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Appendix A

Metacog: Starting A Discussion

Metacognitive Learning Strategies Visual Indicator:
Declarative, Procedural, and Conditional Knowle8g@port

Learning Strategies:

Assignment:

« You have responded to this question.
%~ You have active discussions on this item.

Understanding by Design Chapter 7 (Thinking Like an Assessor)

‘i ¥ou have completed the minimum reguired discussions.

1vE 2 [3 [4 [5

6

[7 [8 o [10: [11 [12 [13 [14 [1s5 |

What: Summarization

How:
Ask yourself: "What is the main idea?

When / Why:
To create @ mental/oral/written summary
for better understanding

)

What is the author saying? In one sentence, summarize the most important position of the author. Use
this format: The author is saying that _

7] Allow others to start new discussions with me on this topic.

userneme
smhoerner 1 7/4/2008 11:03:41 PM

The author is saying that assessment should be considered at the every beginning of the
design instead of just the end after a unit has been taught.

rmartinez 1 7/4/2008 B:31:50 PM

This reading is about how assessments should provide opportunities for students to
demonstrate understandings. There should be many different kinds of assessments, and
they should all be traditional tests. Ideally, they might even be customized for each
particular student's ability level.
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Appendix A

Metacog: Metacognitive Regulation (Planning) Distos
Progress Status Indicators

Planning:

Assignment:
Understanding by Design Chapter 7 (Thinking Like an Assessor)

= You have responded to this question.
%~ You have active discussions on this item.
i You have completed the minimum required discussions.

1 2 [3 [4 [s [6 [7 [8 |

1 What's the point of this assignment besides it being a requirement of the class? How does it fit into the overall structure of the class?
.

usernam

smhoerner

The author is saying that the assessment should be considered at
the very beginning of the design instead of just the end after a
unit has been taught.

This reading is about how teachers have to think like assessors,
like MCLB.

Well, I agree that the chapter means you should be thinking like an assessor, but do you really think that the main idea is that
you should be thinking like an NCLB assessor? The chapter doesn't even mention NCLB, does it? And is that really what UbD is

trying to tell us about assessment?
7/5/2008 2:45:03 PM

talks about having authentic tests, and says that goal is the same now as it was for Bloom 40 years ago. And the
Misconception Alert on page 156 says that good tests are needed to assess understanding. They should be designed to gather
evidence of understanding, not designed to be interesting to students.

H Yes, that is my point. I was using NCLB as an example, but I mean you have to have good tests. Look at UbD p 155 where it

7/5/2008 2:54:03 PM

1 am not sure if I agree that this is the summary of the chapter that the UbD authors want readers to take away. Look at the
continuum of assessment on page 152. Tests are in the middle of the continuum and only one kind of assessment. There are

other kinds and the best kind are performances I think.
7/5/2008 2:58:29 PM

end of the day the students have to pass the standardized test. If they don't pass, they don't get their license.

u Look, I am not a teacher. I am a corporate trainer. In our training classes, we can do all the fun exercises we want, but at the
7/5/2008 2:;59:33 PM

I 1 would like to close this discussion
Oh I didn't know wvou were in the corporate world. You must be one of the ed tech people in the class? I have to tell you I don't know anything about how

Fortunately I think allows for that. Even in your corporate classroom '.-'ou can have students do performance tests that help you assess their understandlng,
If they can do it th hen they should be able to pass the standardized test {i.e. transfer the knowledge to a different setting). So the two worlds aren't all
hat different. Besu:les I would think a boss would want an employee that can apply the knowledge back in the office, rather than pass a test! Thanks for the

conversation.

respond to discussion
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Appendix A

Metacog: Closing A Discussion (Final Reflection)

[~ I would like to close this discussion

This will close your discussion. Please reply below whether the discussion has changed your mind from your initial response. Why or why not?
Did I change my mind from what 1 believed at the beginning about how to summarize this reading? 1 don't think sa. 1 still believe the same thing as the UbD
authors -- that we should provide a lot of different types of assessments and not rely only on the test. Butthe conversation, did make me think much more
about how we still have to meet external standards. I want to become better at developing understandings in my classroom that will transfer to the MAP or any

other test, whether it requires facts or skills or understanding.
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Appendix B

All questions included in the metacognitive toolrbgtacognitive subcomponent.

Learning Strategies

Strategy Categories (based on Vovides, 2005)

1.

What is the author saying? In one sentence, sumentré most important position of the
author. Use this format: The author is saying that . (Summarization)

What evidence does the author offer for his pasiim one sentence, summarize how
the author justifies his position (e.g., What reskalid he do, what reasons or examples
does he give, what authority or experience is hegsietc.)? Use this format: The author
justifies his position with . (Selectiveéttion)

What does the author want me to do? What is omg thtan do to implement the
author’s position? In one sentence, summarize hmwnyight use the author’s suggestion
in your own teaching? Use this format: If | beligtes author, one concrete thing | would
do in my teaching is . (Personalization)

Do | have any prior experience with the ideas nogretil by the author? How does this
relate to what | already know or believe? How dibesnflict with what | already know

or believe? (Personalization)

How do | feel about this article? Why? (Personaiorg

Why would | do this? When would | use this? Wheruigat not be relevant or useful?
Are there easier, faster, cheaper, more enjoyablegtter ways to do the same thing and
get the same results? (Conditional Knowledge)

Do I really understand it? What do | need to knoarerabout to understand it?

(Monitoring)
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8. How can | visualize what the author is saying? @ample, could the material be put
into a concept map, flowchart, or other graphiegresentation?) Extra credit if you
actually create the graphic! (Visualization/ProblBegpresentation)

9. Could I do what the author is suggesting if | wanie do it (e.g., do | have the ability
and understanding)? How do | feel about this rdlédemy own abilities? (Is it easy? Too
hard?) (Personalization)

10.Do | have the resources to implement it if | wanti@® Would | need help and other
resources? Like what? How exactly would | implem&hwWhat would be the first thing |
would do? (Find Resources and Procedural Knowledge)

11.1s this something | can work with others to implefeHow would | go about this?
(Cooperation)

12.What are the pros and what are the cons if | implaed this? If | implemented this, who
would benefit? Who would be harmed? (Planning avaliation)

13.How would | measure if | was successful in my inmpémtation or not? What would be
the likely questions to ask myself to determini vfere successful? (Planning and
Evaluation)

14.Compared to other things | could do, how much pfiarity is this? Why? (Selective
Attention)

15.Should I do it or not? Why? (Selective Attention)

Planning

1. What's the point of this assignment besides it p@mequirement of the class? How does

it fit into the overall structure of the class?

2. How will this assignment help you personally?
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3. What is your plan for completing this assignment?

4. What difficulties or obstacles do you anticipate®Hwill you overcome them?

5. What resources will you need?

6. How will you monitor your progress?

7. What criteria will you use to evaluate whether yeached your goals at the end of the
assignment?

8. What specificsteps will you follow to carry out your plan?

Monitoring

1. What is proving to be the hardest part of the assgnt?

2. How are you dealing with it?

3. How is your overall progress coming?

4. How are you monitoring your progress?

5. Have you had any new insights about how this assagr will help you personally?

Evaluation

1. Did you meet your criteria and overall goals? Hawydu know?

2. Did your plan help you to meet your goals? Whangjea from your original plan once
you started the project?

3. How did you monitor your progress? How did you kneten it was time to change part
of your plan when it wasn’'t working?

4. Now that you are finished, what would you do diéfetly next time that you did not do
this time?

5. How will you decide how and when to use the newkedge and skills you have gained

from this project?
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6. How specifically will you use your new knowledgedaskills?
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Appendix C
Syllabus of Online Course

Ed Psy/Tch Ed 6030: Instruction, Learning, and Assent
Summer, 2008, June 9 — August 2, Online
Instructor: Ray Martinez
Office Hours: By Appointment
Phone: 314-497-6227 Email: remm79@umsl.edu

Once the course begins, you should frequently chiezlnnouncements area of My Gateway,
as well as the “General Course Questions” discassmaler the Syllabus area of My Gateway,
for updated information.

Note

If anyone has a health condition or disability, gfhmay require accommodations in order to
effectively participate in this class, please cohtae privately as well as the Disability Access
Services Office in 144 Millennium Student Centeba6-6554. Information about your
disability will be regarded as confidential.

Description

This course uses learning as the basis for thgul@esiclassroom instruction. By applying
learning theories, teachers can improve their omihdevelopment, lessons plans, assessment
strategies, and the use of technology for effedtaehing. The course deals with the impact of
cognitive educational research on the subject corted what is known about how people learn.
Teachers will learn to critically evaluate and oy their own educational practices, design
principled and appropriate assessments based iwmri$teuctional goals, and to assess their own
professional development.

Objectives
1. Develop bridges between instruction and learnirgt. How does theory explain

instructional outcomes? What does it imply for instional design?

2. Critique and evaluate case studies of instructianaVity and outcomes to improve
instruction, assessment, and use of technology.

3. Examine the subject matter domains one teaches@tance reading, writing,
mathematics, history, science), and what it meametexpert at different levels.

4. Develop one's own perspective on how people leadnta relation to instructional

strategies and models.

Demonstrate ability to integrate technology meafulhgin instructional plans.

Demonstrate ability to design principled, approfgriassessments based on learning

goals.

7. Critique, evaluate and improve one's own educaltipraetices—including uses of
teaching strategies, use of technology and assesgmaetices—based on what we
know about how people learn.

oo

Course Design
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This class is entirely online, and uses onlinewdison boards and other tools extensively for
collaboration. You should plan to check My Gatevaag make new posts or responses at least
every other day, if not more frequently.

Also, there is a lot of reading. The summer clessthe same amount of reading as the 15-week
semester version of the class, but is condense@inteeks. Of course, since the class is online,
you have at least six hours a week to read ingiéhding in a classroom. In any case, don't get
behind on the readings.

The online and collaborative format of the clagsnbined with the readings, means that you
should plan your schedule so that you can posaihg i@ the week as possible and then have
plenty of time to engage often in conversation wibhr fellow students during the week.

The class schedule listed below will run from SyntiaSaturday. While | suggest you read
ahead and make your initial posts on Sunday or Mpngou must make your initial posts by
Wednesday evening at the latest to allow timeddoi-up conversation. All weekly discussion
posts and conversations must be completed by nfidoentral time on Saturday night each
week.

Required Textbooks and Readings

Bransford, J. D., Brown, A. L., and Cocking, R.(Rds.) (2000)How people learn: Brain,
mind, experience, and schowWashington, DC: National Academy Press.

Wiggins, G., and McTighe, J. (200%)nderstanding by design: Expanded editidtexandria,
VA: Association for Supervision and Curriculum Dé&yment.

Online and electronic articles as detailed withie schedule below. All readings besides the
textbooks above are available on My Gateway urfteDiocuments link.

Required Activities and Grading

There are three main activities associated witlcthese (% of final grade is included in
parentheses; incremental grading will be usedif@l yrades):
a) Completing readings weekly and actively parttipg in online activities and discussions
(25%)
b) Leading and summarizing a discussion on ortkeotourse readings during the course (5%)
c) Completion of 5 written assignments
#1: Analysis of Understandings in Jasper WoodbLio@4)
#2: Concept Map related to your teaching domaif4L5
#3: Analysis of Learning in Jasper Woodbury (10%)
#4: Analysis of the design of an enacted curricusgience, math, literacy, or social
studies (10%)
#5: Unit Plan (25%)

Class Schedule

This syllabus is subject to change based on thésnefethe class as a learning community.
Adjustments will be made that generally benefitgheup's learning opportunities.
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PART ONE: What is knowledge?

Week 1 June 9 — June 14

Knowledge and expertise

Readings (under Documents or in textbooks):
* Overview of Foundational Learning Theories
* How People LeartChapter 1 (Learning: From Speculation to Science)
* How People LeariChapter 2 (How Experts Differ from Novices)

Activities (under Activities>Week 1 Activities)
Note: Since Week 1 starts on a Monday, rather than @&ulike other weeks, initial posts are
due at the latest by Thursday, rather than Weddddaother weeks.

* Make sure you have the required textbooks for tagsc Post any questions about the
textbooks to the “General Course Questions” disondsoard (under Syllabus in My
Gateway), or email me at remm79@umsl.edu.

* Review the syllabus, as well as the My Gateway Bitsst any questions about the
Syllabus to the “General Course Questions” disauskpard (under Syllabus in My
Gateway), or email me at remm79@umsl.edu.

» Complete the “Introductory Activity” activity (undéctivities)

» Complete the “Meta-what?” activity (under Activiie

» Complete the Learning Strategies survey (undenvAies)

» Complete the “Initial Perspectives on Community &uadlaboration” activity (under
Activities)

» Sign up for a week to lead and summarize the dssoagunder Activities>Week 1
Activities)

* Review the extra credit “New Teacher Advice” adinfjunder Activities)

» Participate in Week #1 online discussions on thdiregs (under Discussions).

Week 2 June 15 — June 21
Knowledge and understanding
Readings (in textbook):
* Understanding by Desig@hapter 1 (What is Backwards Design?)
» Understanding by Desig@hapter 2 (Understanding Understanding)
* Understanding by Desig@hapter 3 (Gaining Clarity on Our Goals)
* Understanding by Desig@hapter 5 (Essential Questions: Doorways to Undedings)

Activities

» Participate in Week #2 online discussions on thdirggs (under Discussions).

* Access the Metacog tool (Metacog link in My Gatejaryd participate in the required
discussions on the readings

* View Adventures of Jasper WoodbUiigescue at Boone's Meadow" video (under
Activities)

» ConductAdventures of Jasper WoodbURescue at Boone's Meadow" activity in small
groups (under Activities)

* Introduce and begin work on Assignment #1: Analgdignderstandings in Jasper
Woodbury. Due June 28 at midnight central time.
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Week 3 June 22 — June 28
Knowledge and teaching
Knowledge across the curriculum

Readings (under Documents and in textbook):

* Novak, J. The theory underlying concept maps amwd tocconstruct them.

e Shulman, L. (1987). Knowledge and teaching: Foundatof the new refornHarvard
Educational Review, 57,-22.

» Stodolsky, S. S. & Grossman, P. A. (1995). The ichp& subject matter on curricular
activity: An analysis of five academic subjedsnerican Educational Research Journal,
32(2), 227-249.

* Understanding by Desig@hapter 6 (Crafting Understandings)

Activities:
* Introduce and begin work on Assignment #2: Conbééggd. Due July 5 at midnight
central time.

» Participate in Week #3 online discussions on thdiregs (under Discussions).

* Access the Metacog tool (Metacog link in My Gatejayd participate in the required
discussions on the readings and Assignment #2

» Continue work on Assignment #1: Analysis of Undanstings in Jasper Woodbury due
June 28 at midnight central time. Put in My GateWwagital Drop Box (under Tools).

PART TWO: What is learning? How does learning hay®p@/hat is evidence of learning?

Week 4. June 29 — July 5
What is learning and how does it happen?

How is learning situated?

Readings (under Documents):

* How People LeartChapter 3 (Learning and Transfer)

 Brown, J. S., Collins, A., & Duguid, P. (1989). &ited cognition and the culture of
learning.Educational Researchedanuary-February, 32-42

* "Interaction between learning and development mfidygotsky, L. S. (1978Mind in
society Cambridge MA: Harvard University Press.

* Cole, M. and Wertsch, J. (1996). Beyond the indiglesocial antinomy in discussions of
Piaget and Vygotskyduman Development, 38), 250-256.

Activities

* Introduce and begin work on Assignment #3: Analgdikearning in Jasper Woodbury.
Due July 12 at midnight central time.

» Participate in Week #4 online discussions on thdirggs (under Discussions).

* Access the Metacog tool (Metacog link in My Gatejaryd participate in the required
discussions on the readings and Assignments #Bn#3.

» Continue work on Assignment #2: Concept Map dug 3wt midnight central time. Put
in My Gateway Digital Drop Box (under Tools).
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Week 5. July 6 — July 12
Assessment: What is evidence of learning?
Readings (under Documents and in textbook):

» Understanding by Desigihapter 4 (The Six Facets of Understanding)

» Understanding by Desig@hapter 7 (Thinking Like an Assessor)

* Understanding by Desigdhapter 8 (Criteria and Validity)

» Bereiter, C., and Scardamalia, M. (1998). BeyormbBi's taxonomy: Rethinking
knowledge for the knowledge age. In A. Hargreavekigberman, M. Fullan, & D.
Hopkins (Eds.)International Handbook of Educational Chan@. 675-692).
Dordrecht: Kluwer.

Activities

* Introduce and begin work on Assignment #5: UninRdg generating ideas for "Desired
Results" in your Unit Plan. Complete assignmer August 2 at midnight central time.

» Participate in Week #5 online discussions on thadirggs (under Discussions).

* Access the Metacog tool (Metacog link in My Gatejayd participate in the required
discussions on the readings and Assignments #23#5.

» Continue work on Assignment #3: Analysis of Leagnin Jasper Woodbury due July 12
at midnight central time. Put in My Gateway Digiixop Box (under Tools).

PART THREE: What is teaching?

Week 6 July 13 — July 19

Learning in Knowledge Domains

Teaching as the Design of Learning Environments
Readings (under Documents and in textbook):

* How People LearChapter 6 (The Design of Learning Environments).

* How People LeartChapter 7 (Effective Teaching: Examples in Histdfathematics,
and Science)

» Savery, J. R., and Duffy, T. M. (1995). Problemdzhkearning: An instructional model
and its constructivist frameworkEducational Technology, 331-38.

Activities

* Introduce and begin work on Assignment #4: Analgdithe design of an enacted
curriculum. Due July 26 at midnight central time.

» Participate in Week #6 online discussions on thdiregs (under Discussions).

* Access the Metacog tool (Metacog link in My Gatejaryd participate in the required
discussions on the readings and Assignments #&ni#5.

» Continue work on Assignment #5: Unit 5 by genetaeas for "Acceptable Evidence"
in your unit plan. Complete assignment due Au@uat midnight central time.

Week 7 July 20 — July 26
Readings (in textbook):
* Understanding by Desig@hapter 9 (Planning for Learning)
* Understanding by Desig@hapter 10 (Teaching for Understanding)
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1.Understanding by Desig@hapter 11 (The Design Process)

Activities

Participate in Week #7 online discussions on thdiregs (under Discussions).

Access the Metacog tool (Metacog link in My Gatejaryd participate in the required
discussions on the readings and Assignments ##%and

Continue work on Assignment #5: Unit 5 by genetdeas for "Learning Experiences
and Instruction” in your unit plan. Complete assmgnt due August 2 at midnight
central time.

Continue work on Assignment #4: Analysis of theigie®f an enacted curriculum. Due
July 26 at midnight central time. Put in My Gatewzigital Drop Box (under Tools).

Week 8 July 27 — August 2
Readings (in textbook):

Understanding by Desig@hapter 12 (The Big Picture: UbD as Curriculum Fearrk)
Understanding by Desig@hapter 13 (“Yes, but...)

Activities

Participate in Week #8 online discussions on thdiregs (under Discussions).

Access the Metacog tool (Metacog link in My Gatejaryd participate in the required
discussions on the readings and Assignments ##%nd

Continue work on Assignment #5: Unit 5. Due Augistt midnight central time. Putin
My Gateway Digital Drop Box (under Tools).

Complete course evaluation.
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Appendix D
Post-Course Semi-Structured Interview Questions

Based on the Activity Checklist (Kaptelinin, Nardnd Macauley, 1999) and the Activity
Interview (Duignan, Noble, and Biddle, 2006).

1. What was your role in using this metacognitive ool

Please take me through the steps of how you uskdiarked with the metacognitive

tool.

What was your process for answering the initialanegnitive questions?

How did you initially decide how to pick a discussipartner?

Once a discussion started, what was your process?

How could you tell if you were having a successliscussion?

[If mention having to wait for a discussion parttereply] How do you think that

process could be improved?

8. Do you think the goals of the metacognitive toalidochave been accomplished
differently?

9. What were the explicit rules involved in using thetacognitive tool?

10.Was there anything that was confusing about usiagnetacognitive tool?

11. Were there any contradictions between how you westeucted to use the metacognitive
tool and what you saw other learners doing? Weeetany other contradictions you
saw?

12.Tell me about your use of metacognitive knowledge @egulation in your day to day
activities. What tools do you use? Could you intégisomething like the metacognitive
tool or processes you used during the course im0 gaily practices?

13.Did you have easy access to the metacognitive tool?

14.How easy was it to use the metacognitive tool? ughib have been easier?

15.Did it require a large amount of time to and eftortearn the tool?

16.Has the metacognitive tool affected the way yooktabout metacognition?

17.Did you notice there were learning strategies aaseat with each question in the tool?
How did you use that information?

18.When you needed help, did you know what to do tatge

19.How could the tool be improved?

20.Do you think this tool could be used outside ofessroom environment? What are some
other possible uses for it?

21.What is your attitude in general towards using neghnology? What about in using
technology in your teaching? Has the use of thisaoognitive tool changed that at all?

22.Could you do everything you needed to do in theacagnitive tool, or did you need to
switch to other course tools or materials?

no

No ko
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23.Were the terminology and concepts used within th&oognitive tool clear or hard to
understand or confusing?

24.How integrated were the metacognitive tool with dtieer parts of the course?

25.Did you get any benefits out of using the metactgmtool? Did the benefits increase or
decrease as you used the tool more? Were theneegayive side effects to using the
tool?

26.Did your attitude towards using the tool increasdecrease as you used it more?

27.Do you think you had enough time to really learmtio use the tool and evaluate it?

28.1s there anything else you want to add about thacognitive tool?
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Appendix E
Metacog Evaluation Questions

1. Metacog was designed based on cognitive scienneiples to improve metacognitive
knowledge and skills. Please reflect on your ddbetool. What did you think of the tool?
How do you believe it succeeded or did not succeed?

2. Please describe your process for using Metacogr gkample, did you answer all the
guestions at once or not? How often did you cHieckiscussion responses? When you
received a response what did you do?) Keeping mdraur readings about cognition being
situated and context influencing learning, how da think your process influenced your

learning?

3. How useful were the Help videos in telling you wiiati needed to do? How useful

were the instructor instructions in telling you wiyau needed to do?

4, What was the effect of having to answer the questiost before seeing the responses of
others?

5. Was Metacog more useful for the readings or foruthie planning and monitoring?

Why?

6. Considering only your use of Metacog with the Bereieading (Beyond Bloom's
Taxonomy) and the Savery and Duffy reading (ProbBamed Learning), was Metacog more
helpful for one of these two readings than the Gth@/hy?

7. Considering only your use of Metacog with the yohén, was Metacog more helpful for
planning or monitoring? Why?

8. How did you decide with whom to start a discussion?

9. In general, how did your discussions with othersnge your perspectives from your

initial responses?

10. How would you improve Metacog to help you incregser metacognitive skills and
abilities?

11. How do you think you might use any lessons leafnau the Metacog tool in your own
instructional designs?

12.  Over the course of the semester we have attempter@ate a trusting online community
where students are safe to experiment, even fdilearn. To what extent was a community
created? What created it? How did Metacog coumiilo this?

13.  Any other comments about Metacog?
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Appendix F
Raw content analysis codes after initial codingigfin-depth interviews:

Attitude towards Metacog

Attitude toward technology

Benefits increasing or decreasing

Benefits of Metacog for readings versus assignments
Benefits of using Metacog

Benefits transfer

Choosing A Conversation Partner

Clarity of terminology

. Closing a discussion

10. Community Building

11.Computer Efficacy

12. Contradictions in tool

13. Conversation-discussion Quality

14.Declarative, Procedural, Conditional Knowledge eatning Strategies in Metacog
15. Designer-Researcher Design Intent

16. Effect of waiting for someone to start or answea iconversation
17.Enough time to evaluate Metacog

18. Evidence of successful completion of task

19. Exposure time to Metacog

20.FAQs Use

21.Finding help when needed

22.Help Video Use

23.Impact of using Metacog on student thinking aboatanognition
24.Importance of metacognition in learning
25.Inaudible - To Check

26. Initial perceptions of Metacog
27.L.2D-Subject-Community

28.Link to readings from within Metacog

29.LR - Importance of metacognition

30.LR - Important components for learning

31.LR - Metacognition Defined

32.Metacog possible use in other contexts or classes
33. Metacognition Use in Classroom Before Course
34.Metacognition Use Personally Before Course
35.Metawhat - Other

36.NA - Concept Teaching

37.NA - Construction of knowledge

38.NA - Good Teaching Strategies

39.NA - Lecture

40.NA - Prior knowledge is important for learning
41.Negative effects of Metacog

42.Non-Metacog Comments about the Course

CoNo~wWNE
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43.Number of questions

44, Other tools used to enhance metacognitive skills

45. Physical Access to Metacog

46. Positive effects of Metacog

47.Process answering questions

48.Profile - As Implemented

49. Questions - Overlap of Answers

50. Questions being the same for each reading
51.Regulation versus reflection

52.Relationship between Metacog and discussion board
53.Relevance of questions to class

54.Role of student in using Metacog

55. Rules about community

56.Rules to use Metacog

57.Star Icons

58. Strategy Learning

59. Subject

60. Suggested improvements to Metacog

61. Switching between applications

62. Technical Issues

63. Thoughts about metacognition - beginning of class
64.Time between answering questions and choosing ceaen partner
65. Time between choosing a partner and respondingdhecking back for responses
66. Time Commitment - Online Education

67.Time Commitments Besides 6030

68. Time in semester when Metacog started

69. Time investment to complete Metacog assignments
70.Time Investment to learn Metacog

71.Time to complete answering questions

72.Time to complete questions - impact of 1-3 senteteegth limit rule from instructor
73. Usability of Metacog

74.Use of metacognitive strategies before Metacog
75.When and how metacognition develops in children
76.When and how reflection develops in children
77.When and how self-regulation develops in children
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