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Foreword

Robert |. Sternberg
Tufts University

Today is April 22, 2008. It is a fairly random day—the day I happen to be writing this
foreword. I mention the date, though, because it is a particularly important day for the
United States. For one thing, it is the day of the Pennsylvania primary. Hillary Clinton is
reported in a headline by CNN online to have said, “I have to win” the Pennsylvania
primary (http://www.cnn.com/2008/POLITICS/04/22/pa.primary/index.html, retrieved
April 22,2008). She was right, and she won. Another headline reads “Gallup record: 69%
disapprove of Bush ... Highest negative for a president in 70 years of poll” (Gallup
record: 69% disapprove of Bush, 2008). But on this same day the New York Times online
has a smiling picture of George W. Bush with the headline, “Politicians as comics”
(www.nytimes.com, retrieved April 22, 2008). On other websites, there are more smiling
pictures of Bush.

It is by reading a few headlines on any random day, such as today, that one learns why
metacognition is so important to psychology and to the world. Whether one likes Hillary
Clinton or not, her metacognitive processes are on target: She knows that she needs to
win the Pennsylvania primary, and win it big, to stay in the race for the presidential
nomination of the Democratic Party. Meanwhile, George W. Bush goes through his
presidency, from all appearances, oblivious to the disaster that his presidency has become
in the public eye, if one views record-bottom popularity ratings as disastrous, as at least
some readers might. Would you be smiling and oblivious if you learned that you were
viewed as the least successful psychologist in 70 years?

Given the importance of metacognition in our lives, it is rather astonishing, as White,
Frederiksen, and Collins (this volume) point out, that statewide mastery tests have all but
ignored metacognition in their assessments. The skills involved may be measured
indirectly, but given the kinds of advances described in this handbook, such measurement
is indirect and minimal, at best. The tests are, metaphorically, shooting a .44 magnum
bullet—at the wrong target.

The reason the target is wrong is that, in the long run, much of the knowledge we
acquire in school that is so important in tests will be forgotten anyway. I once knew how to
compute a cosecant. Today I don’t remember even what it is. I once knew what a halogen
is. Those days too are long past. In my own field of psychology, I got a terrible start with a
C in introductory psychology. When I sat down to write my own introductory psychology
textbook, published 27 years after my ignominious grade, I discovered that most of
the material covered by textbooks in 1968 was no longer even being taught in 1995. The
knowledge had become largely irrelevant. The important things to acquire from the
courses were not the textbook factoids, but rather, the learning to learn skills and the skills
in accessing a knowledge base that form the heart of metacognition.

One could argue over who introduced the concept of metacognition. Certainly Flavell
(e.g., Flavell, 1979) and Brown (e.g., Brown, 1980) would deserve much of the credit. In
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the early days, metacognition was more of a curiosity and some psychologists wondered
whether it was even a viable construct. Today, I think the question is not whether it is a
viable construct, but rather, how it best can be understood, assessed, and developed.

This handbook goes a long way toward capturing the state of the science and the art of
the study of metacognition. It reveals great strides in the sophistication and precision with
which metacognition can be conceptualized, assessed, and developed. The handbook
covers the gamut, including research and development on metacognition across a wide
variety of subject matter areas, as well as in more abstract issues of theory and measure-
ment. [ am confident that readers will find the book as edifying and satisfying as I have. It is
truly a landmark work. And most of all, I hope the leaders of our country become aware of
its contents and how important metacognition is to their own leadership. What is more
dangerous than leaders who don’t know what they don’t know? There is an answer,
unfortunately. The answer is: Leaders who don’t care!

Robert J. Sternberg
April 22,2008
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Preface

In 1998, Lawrence Erlbaum Associates published our edited volume Metacognition in
Educational Theory and Practice. Much to our delight, interest in the topics covered in
that volume has been widespread. This is reflected not only in how well this edited volume
has sold, but more importantly, in how widely it has been cited in professional journals
and books. In the ten years that have passed since the publication of that book, tremen-
dous advances have occurred in both metacognitive theory and the application of theory to
practice. The time is ripe to publish an updated and expanded version of that volume.

Rather than producing a second edition to our earlier volume, we decided to expand the
scope of topics covered and to craft the book as a handbook rather than a textbook. As a
handbook, the volume provides an opportunity for leading scholars to present focused and
in-depth discussions of the role of metacognitive theory in specific areas of education. The
handbook format also prominently marks our book as a major reference resource. It is a
gateway to the literature for researchers and practitioners who are interested in one or
more of the wide array of topics on metacognition.

Our handbook will hopefully be viewed as a standard of scholarship for theoretical
research and practical application of metacognition in education. Because this handbook
is targeted as a reference resource, it should appeal to a broad readership, including
researchers, university professors, graduate and upper-level undergraduate students,
teachers, curriculum developers, and anyone else interested in using theory to guide and
inform educational practice. Our handbook could be used as the sole textbook for a
graduate-level course on metacognition in general or for a more specific course on meta-
cognition and education. It would serve equally well as a supplement to graduate courses
on cognition, problem solving, learning sciences, literacy, and memory and learning.

The Handbook of Metacognition in Education is organized in ten sections: Comprehen-
sion Strategies, Metacognitive Strategies, Metacomprehension, Writing, Science and
Mathematics, Individual Differences, Self-Regulated Learning, Technology, Tutoring, and
Measurement. Each section contains two or three chapters written by leading scholars in
each topic area. For example, Margaret McKeown and Isabel Beck contributed to the
section on comprehension strategies; Joanna Williams and J. Grant Atkins contributed to
the section on reading and writing; Barbara White, John Frederiksen, and Allan Collins
contributed to the section on science and mathematics; Philip Winne and John Nesbit
contributed to the chapter on self-regulated learning; and Ken Koedinger, Vincent Aleven,
Ido Roll, and Ryan Baker contributed to the section on tutoring. These authors are just a
small sampling of the scholars who have contributed to this handbook.

We hope that readers of this handbook will find the chapters stimulating and enjoyable.
On our part, assembling the fine collection of contributors to the volume was certainly both.
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1 A Growing Sense of “Agency’

Douglas |. Hacker
University of Utah

John Dunlosky

Kent State University

Arthur C. Graesser
University of Memphis

Since the 1998 publication of our first edited volume, Metacognition in Educational
Theory and Practice, metacognition has continued to be an important area of research,
and its applications to education have continued to grow. The topics covered in our earlier
volume included problem solving, reading, writing, self-regulation, technology, and meta-
comprehension. In the current volume, we have expanded on those earlier topics to reflect
the growing interest in the subject. We now include chapters on comprehension strategies,
metacognitive strategies, mathematics and science, individual differences, self-regulated
learning, technology, tutoring, and measurement.

A common theme running throughout all these chapters is the notion of agency:
successful students take charge of their own learning. At a minimum, taking charge
requires students to be aware of their learning, to evaluate their learning needs, to generate
strategies to meet their needs, and to implement those strategies. Self-awareness, self-
determination, and self-direction are the characteristics that Kluwe (1982) used when he
described people as “agents of their own thinking” (p. 222). As agents of our own think-
ing, we construct our understanding of ourselves and the world, we control our thoughts
and behaviors, and we monitor the consequences of them.

The sense of agency in metacognition puts the focus of attention clearly on the indi-
vidual person. But who is this person? With the rise of cognitive science from behaviorism
in the 1960s, the intent was to focus on the person as a thinking agent as opposed to an
organism mechanically reacting to stimuli. Somewhat ironically, many of our colleagues in
cognitive science simply replaced the empty-headed mechanics of behaviorism with a more
sophisticated machine that processes information, but nonetheless follows a simple mech-
anistic model. With the growing interest in metacognition, we have an opportunity to look
at the person in a more full-blown complexity, the self-aware agent who can construct his
or her understanding of the world.

Many insights into the person (the self-aware agent) have been provided through
investigations of self-concept. Much can be learned about metacognition by examining
what we know about self-concept. Since the philosophical and psychological investiga-
tions of self-concept by William James (1890), self-concept has become a diverse, multi-
faceted construct studied in a variety of disciplines: sociology, psychology, philosophy,
neuroscience, literature, and even computer science. The diversity of the construct of
self-concept can be illustrated by the numerous “selfs” that have been studied: minimal
self, physical self, mental self, spiritual self, narrative self, extended self, ecological self,
dialogical self, autobiographical self, moral self, historical self, perceived self, remember-
ing self, remembered self, automatic self, amnesiac self, enacted self, cognitive self, and
working self.
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Such a diversity of selfs is daunting, but each conceptualization of self provides some
insight into the self-molding and shaping agent. Consider Dennett’s (1989) narrative self,
which consists of an integrated collection of stories (real or imagined) that an individual
tells about himself or herself to describe a specific unified agent, referred to by Dennett as
the “center of narrative gravity.” This narrative self provides the foundations for our
predispositions, interests, and aspirations, all of which influence the kinds of activities we
choose to accomplish and the amount of effort we choose to put forth in accomplishing
them. Or, consider Conway’s (2005) working self, which refers to an active goal hierarchy
that guides and regulates pre-existing knowledge so that new knowledge can enter long-
term memory. Our working self provides the bases for how we engage in online regulation
of learning. Finally, consider Barresi and Juckes’ (1997) dialogical self, which refers to the
self that emerges as a result of interactions with individuals, groups, and culture. Our dia-
logical self provides input on how we perceive our social interactions and how we manage
to negotiate those social interactions in the selection of goals and how we pursue them.

There is considerable overlap between the notion of agency that is derived from investi-
gations of self-concept and the notion of agency from investigations of metacognition:
comprehending the world and knowing that we comprehend, self-regulating and monitor-
ing our thoughts, evaluating our current cognitive status in pursuit of self-imposed goals,
revising our goals in light of developing cognitive and affective states, motivating ourselves,
developing strategies and heuristics to make ourselves more capable of adapting to chan-
ging situations, and understanding others to gain understanding of ourselves. These are the
themes that dominate the literature on self-concept and that run throughout this volume.

Each chapter describes how people guide their learning or how they can potentially
be instrumental in guiding others’ learning. In the opening chapters, Margaret McKeown,
Isabel Beck, Joanna Williams, and J. Grant Atkins show how students understand and
self-support their reading behaviors and comprehension of text. In the subsequent chapters,
José Otero, Danielle McNamara, and Joseph Magliano further explore the role of the self
in reading by discussing how various strategies, such as question generation and self-
explanation, may support quality metacognition and effective reading. Even here, how-
ever, McNamara and Magliano argue that some aspects of metacognition are not always
highly related to the use of reading strategies. They encourage others to investigate the
interactive and dynamic nature of reading processes, strategy use, and strategy knowledge.

Michael Serra and Janet Metcalfe argue that students must be able to accurately evalu-
ate their learning to take full advantage of metacognitive monitoring while studying. The
importance of accurate metacognitive monitoring arises in other chapters as well, such as
those offered by Sigmund Tobias, Keith Thiede, and their colleagues. For instance, Thiede,
Griffin, Wiley, and Redford lament how students often have difficulties accurately evaluat-
ing how well they have learned or comprehended text materials. They then discuss factors
that may limit the accuracy of judgments of text comprehension (like Serra and Metcalfe
do for other metacognitive judgments) and then proceed to describe several techniques
that hold promise for consistently improving students’ monitoring abilities. A key assump-
tion is that by improving students’ ability to monitor their comprehension, they will be
better able to discover what they do not understand and hence correct their confusion,
such as by re-reading or asking a teacher or peer for assistance. Thus, enhancing this aspect
of a student’s metacognition may directly improve their education.

Another reason why a metacognitive approach to education has been so popular is that
the basic components of metacognition can apply to almost any task that a student wants
to perform. For instance, metacognitive components include (a) knowledge and beliefs
about cognition, (b) monitoring cognition, and (c) regulating cognition. Knowledge and
beliefs about cognition include constructs such as self-efficacy, or the degree to which a
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person believes he or she can successfully complete a given task. Individual differences in
self-efficacy may contribute to student successes across many domains. Moreover, beyond
reading and memorizing simple concepts, students may monitor and regulate their
ongoing performance on any cognitively demanding task, such as while they are compos-
ing a paper for class or when they are learning mathematics and difficult science concepts.

The pervasive nature of metacognition in student scholarship is illustrated by the range
of topics covered in this handbook. For instance, several chapters highlight how metacog-
nitive approaches have been (and can be) applied to student writing, problem solving, and
learning within specific domains, such as mathematics and science. Concerning metacogni-
tion and writing, Karen Harris and her colleagues focus on how strategy instruction can
benefit the quality of students’ writing. The strategy instruction focuses on training several
metacognitive processes, such as teaching students to monitor their performance as they
write. Their instructional program, called self-regulated strategy development, has a phe-
nomenal track record for boosting the quality of students’ writing. Douglas Hacker and
his colleagues further emphasize the importance of metacognition to understanding writ-
ing skills. In fact, they pose the provocative argument that defining writing as applied
metacognition provides a unified framework for understanding the larger field of writing
research.

Concerning science and mathematics, Barbara White and her colleagues discuss the
metacognitive expertise that students will need in order to regulate their scientific inquiry
as they conduct research projects. They show how training strategies and self-regulatory
activities can boost students’ learning about how to explore and inquire about science.
This program appears especially useful for lower-achieving students. Annemie Desoete
focuses on lower-achieving students in mathematics. Students with mathematical learning
disabilities appear to have relatively normal intelligence, yet they demonstrate a specific
deficit in mathematics. Desoete entertains whether metacognitive problems contribute to
these disabilities, and how other aids can benefit these students when metacognitive inter-
ventions fail. Both chapters underscore the value of a metacognitive approach for better
understanding, and potentially remediating, the difficulties that many students encounter
as they tackle difficult problems in science and mathematics.

Students do not always study and complete homework in a solitary environment, but
rather their learning is supported by other students, teachers, and tutoring systems. In the
present handbook, multiple chapters focus on how other people and technologies can help
promote student learning and metacognition. Phil Winne and John Nesbit describe mul-
tiple ways that students’ metacognition can go awry as they study. Students often inaccur-
ately monitor, they are unduly influenced by fallible heuristics, and they may not seek help
in a useful way. Most relevant here, these authors describe how computer technologies can
be used to promote successful metacognition and learning, such as by prompting students
to deeply process to-be-learned materials and to assess their comprehension while on task.
Similarly, Ken Koedinger and his colleagues offer a detailed discussion of their research
with computer-based tutoring systems. Their systems provide several kinds of metacogni-
tive support that have been demonstrated to promote learning that is retained over the
long term, and that is evident on transfer tests. Roger Azevedo and Amy Witherspoon
synthesize research on hypermedia learning with an information processing theory of self-
regulated learning. In doing so, they offer guidelines for how to support effective self-
regulated learning with hypermedia.

Although computer-based tutors and other computer technologies are being used to
promote effective metacognition and student learning, what is striking is how little is
known about the metacognitive abilities of others who have driven education practices
for centuries: teachers and tutors themselves. In groundbreaking chapters, Art Graesser
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and his colleagues consider the metacognitive abilities of tutors, and Gerald Duffy and
his associates discuss the metacognition of teachers. Both areas are largely unexplored.
For instance, as noted by Duffy et al., “While researchers and educators claim frequently
that teachers are metacognitive, detailed characterizations based on empirical qualitative
or quantitative evidence are scarce” (p. 553). In both chapters, the authors do an exce-
llent job of not only discussing key metacognitive issues in each area (e.g., what meta-
cognitive illusions tutors may hold that can undermine their effectiveness), but they
do so in a manner that will stimulate systematic research programs in these relatively
unexplored areas.

In this handbook, you also will find a number of chapters that are meant to offer
foundations in conducting metacognitive research. Sigmund Tobias and Howard Everson
describe the knowledge monitoring assessment tool. Using this tool, Tobias and his col-
leagues have shown that accurate knowledge monitoring, namely being able to distinguish
between what one does versus does not know, is related to educational outcomes across
a variety of domains. As important, Gregory Schraw provides an overview of basic meas-
urement issues in metacognitive research that is relevant to understanding the measures
described in other chapters in this handbook. Finally, John Dunlosky and colleagues
argue that the generalization of metacognitive research, and research in general, to real-
world contexts might be better conceptualized and understood from the framework of
representative design rather than ecological validity.

Our brief overview in this chapter merely scratches the surface of the number of issues
and topics raised about metacognition in this handbook. Other topics include analyses of
metacognition and individual differences in gender, culture, and motivation, while other
contributors consider the potential role of metacognition in teaching students to read and
even the educational benefits of having students teach a computer agent. Despite the
distinct topics that are discussed within any given chapter, most chapters herald a common
theme: people’s metacognitive processes, when appropriately engaged, can be used to
scaffold effective learning, problem solving, and comprehension. Our self-concepts motiv-
ate us toward successes or failures. With continued efforts to understand how to promote
effective metacognition and healthy self-concepts, research on metacognition in education
promises to further improve student education. Perhaps most important, each chapter
in this handbook highlights how these promises are currently being actualized in the
laboratory and in the classroom.

Based on the growth and impact of metacognitive research in education since 1998, we
expect that many new advances will arise in the next decade. These advances will further
highlight both the promises and limits of using metacognition to improve student educa-
tion. We hope that the next generation of researchers will continue to engage in active
discussion and research that explores the utility of metacognition in education. Their
insights will no doubt inspire publication of the next handbook on metacognition in
education.
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What do we want students to do as they read? Do we want them to be consciously aware
of their processes in order to have control over them? What is the level of awareness and
control that best supports comprehension? We will move toward addressing these ques-
tions, beginning by reviewing the concept of metacognition through its historical roots, as
described by Brown, Bransford, Ferrera, and Campione (1983), and discussing how meta-
cognition has found application to reading in the form of strategies instruction. We then
describe an alternative approach to comprehension instruction and discuss results of a
study that compared the two approaches.

Origins of Metacognition and its Route to Reading

Brown et al. (1983) view the concept of metacognition as having four historical roots, each
of which has provided foundation for approaches to strategies instruction, which we will
take up in the next section. The first root is the issue of verbal reports as data—how
reliable are people’s reports of their thinking processes? What can we express about what
we know, or how does what we can express relate to what we know? The second root is
the notion of executive control, which is derived from information processing models.
These models feature a central processor that can control its own operations, which
include planning, evaluating, monitoring, and revising. The third root is self-regulation,
processes by which active learners direct and continuously fine-tune their actions. The
fourth root that Brown et al. see underlying metacognition is what they call other regula-
tion, or the transfer of control from other to self. This kind of regulation is based on
Vygotsky’s theory that all psychological processes begin as social and are then transformed
through supportive experience to the intrapersonal.

A number of the components of metacognition that Brown et al. discuss within the four
roots have relevance for reading. Actions such as self-regulating, planning, evaluating, and
monitoring align well with what researchers have come to see as the processes in which
readers need to engage in order to achieve successful comprehension. As Baker and Brown
(1984) put it: “Since effective readers must have some awareness and control of the cogni-
tive activities they engage in as they read, most characterizations of reading include skills
and activities that involve metacognition” (p. 354).

Such characterizations of reading developed as a cognitive processing perspective on
reading took hold. Initially, information-processing models were applied to fundamental

* We gratefully acknowledge the Institute for Education Sciences of the U.S. Department of Education for its
support of the research described in this article. The opinions expressed do not necessarily reflect those of the
institute, and no official endorsement should be inferred.
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psychological processes of thinking and learning. Studies of reading from this perspective
highlighted reading as a complex mental process with various interacting subprocesses.
With this perspective, it became clear that precisely because of the complex nature of
reading, many opportunities existed to intervene and help students develop more effective
processes.

A need for new approaches to intervene in reading development became apparent from
an abundance of research in which students’ performance on various post-reading tasks
was seen to be inadequate. More specifically, findings showed that students had difficulty
with an array of reading tasks, including ones as fundamental as identifying main ideas,
at least in stories beyond simple folktales (Brown & Smiley, 1977; Smiley, Oakley,
Worthen, Campione, & Brown, 1977). Aspects of developing summaries challenged stu-
dents in grades 5, 7, and 10, although older students did well on simpler tasks such as
deleting information. But students at all levels had trouble when they needed to put text
information in their own words or draw inferences (Brown & Day, 1983). Identifying
inconsistencies or confusions that had been planted in texts proved difficult for students
from elementary (Markman, 1979) and middle school (Garner, 1981; Garner & Kraus,
1981-1982) to college age (Baker, 1979). Other aspects of monitoring comprehension were
also absent from readers’ performances, especially for poor readers (Brown, Campione,
& Barclay, 1979) or when text was more difficult (Olshavsky, 1976-1977).

Overall, this body of research indicated that many students do not carry out the pro-
cesses of reading with much awareness of the actions needed to meet comprehension goals
(Brown, Armbruster, & Baker, 1986; Wagoner, 1983). That is, students often finished
reading a text not really knowing if they had understood it and not able to do anything
about it.

Our own research was among the body of work that examined students’ reading com-
prehension and often found it lacking (Beck, Omanson, & McKeown, 1982; Omanson,
Beck, Voss, & McKeown, 1984; McKeown & Beck, 1994). Our research comprised a
series of studies with students from second to eighth grades on both narrative and social
studies texts. In studies of second- and third-graders’ reading narratives from their basal
reading books, findings suggested that the students encountered difficulties in comprehen-
sion when using the text and lessons as presented in instructional materials. We found
that students did significantly better when they were given greater support than provided
in the reading program lessons for during-reading questions (Beck et al., 1982).

Our studies of students reading social studies texts focused on a sequence of events
leading to the American Revolution that is typically studied in fifth and eighth grades. The
research with fifth-graders presented four short sequential passages from the students’
social studies book and asked students for recall after each text passage. The passages
covered the French and Indian War, no taxation without representation, the Boston Tea
Party, and the Intolerable Acts.

Our studies were initiated at the point where students would have been reading the pre-
Revolutionary text sequence in social studies class—so they were seemingly prepared to
encounter the information. However, we found many rather startling examples of lack of
understanding that suggested that students were not attending to what they read in
thoughtful, reflective ways. For instance, in recalling the text about the French and Indian
War, one student said that the issue was that the Indians wanted to be free from the British,
and “they wanted to start their own land,” and that after the French and Indian War and
the American Revolution “the Indians won it and they got their freedom” (McKeown &
Beck, 1994). In discussing the issue of no taxation without representation, students fre-
quently omitted the major ideas that Britain levied taxes on the colonies to pay for the
French and Indian War, and that the colonists did not want to pay any taxes levied by
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Britain. For example, after reading the approximately 200-word description of the events
around this issue, one student recalled only that it was about Britain’s Parliament passing
laws and that after a few years things quieted down. Another student read the word
colonists as colonel and created a scenario based on her fictitious military officer, explain-
ing that “the colonel was making a law and the British soldiers didn’t like it” but that they
could not end the laws because “this colonel was too strong for them.”

The foregoing examples are illustrative of findings from studies of students’ reading,
including others in the literature as well as our own. Students seemed often unaware that
what they were getting from text did not make sense, as demonstrated in our “colonel”
example. In fact, given that students often “recalled” information that was so much at
odds with the text, one wonders whether students understood that making sense of what
they read was the goal of the enterprise. Metacognitive aspects of the process, such as
evaluating, monitoring, and revising what was taken from a text seemed to match with
what was missing from students’ reading. So a major focus in reading research became
how to help students acquire metacognitive abilities. This was implemented for the most
part by turning to the components of metacognitive ability and directly teaching stu-
dents what those were and how to engage them in interactions with text, that is, strategies
instruction. Strategies were conceived as representing routines that successful readers
engaged in as they read in order to keep their comprehension on track.

Strategies Literature

A large and sprawling literature on strategies has developed, including several programs of
strategies instruction framed around deliberate sets of strategies, studies on combinations
of various strategies, and studies on single strategies. An extensive review of this literature
was part of the National Reading Panel (2000) report. The report’s conclusion reflected
what is generally regarded as consensus in the field, that is, instruction in reading strategies
has been highly successful overall. The report points to the use and coordination of mul-
tiple strategies as particularly effective “where teachers and readers interact over text”
(pp. 4-46). Just what success of strategies instruction means will be explored in a later
section. In this section we provide an overview of the strategies literature.

In general, the literature has moved from single strategies studies to use of multiple
strategies (National Reading Panel, 2000), however, programs built around sets of strat-
egies designed by Palincsar and Brown (1984), Paris, Cross, and Lipson (1984), Duffy and
Roehler (1989), and Pressley et al. (1992) were initiated early on. Each of these programs
can trace its foundation to the historical roots of metacognition described by Brown et al.
(1983).

Palincsar and Brown (1984) approached the development of instruction for reading
comprehension through the metacognitive root of what Brown et al. (1983) characterized
as “other regulation,” learning that is initiated by social interaction with a more expert
other and gradually transformed into intrapersonal ability. In Brown et al. (1983), the
authors describe a dialogue procedure that seems to be a precursor to Reciprocal Teaching
(RT) in which a tutor and tutee share a text, switching roles to summarize, clarify, predict,
and question each section. As RT was further developed, it was implemented in classrooms
with the teacher and students taking turns to perform the four strategies—summarizing,
clarifying, predicting, and asking a question—after each segment of text was read. The
introduction of RT was a highly significant development in work on reading comprehen-
sion. Palincsar and Brown’s work marked a shift in the role of the teacher from evaluating
comprehension to guiding the process and a shift of the work of comprehension instruc-
tion from a separate activity focused on worksheets to activities embedded in real reading
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(Rosenshine & Meister, 1994). The four strategies identified for RT set the stage for a body
of work on strategies instruction.

Pressley and his colleagues (Symons, Snyder, Cariglia-Bull, & Pressley, 1989) have
approached the issue of assisting students with comprehension through the metacognitive
root that Brown et al. (1983) label executive control. Pressley et al.’s approach was based
on models of thinking (Baron, 1985; Sternberg, 1979, 1982) that are derived from infor-
mation processing conceptions of competent performance. According to these models,
competent thinking is a series of search processes executed with stored knowledge and
schema toward solving a problem. Within these processes, thinkers employ strategies such
as identifying their goal, monitoring their progress, and evaluating evidence.

Considering these models, the reasoning was that providing young students with some
procedures they could employ while reading could facilitate their comprehension. This line
of thinking led Pressley and his colleagues to develop Transactional Strategies Instruction
(TSI). Compared to RT, TSI has a larger set of strategies at its core, including predicting,
altering expectations as text unfolds, generating questions and interpretations, visualizing
text ideas, summarizing, and attending selectively to important information. TSI proceeds
with the teacher first explaining new strategies, modeling use by explaining their thinking
processes, and explaining why and when to use the strategies. As students practice the use
of strategies during reading, the teacher provides feedback and cues students to transfer
the strategies to other situations. This kind of cycle takes place over time, with abundant
practice provided on a few strategies before additional ones are introduced (Pressley
etal., 1992).

Paris and his colleagues focus their instructional approach, Informed Strategies for
Learning (ISL), on developing awareness of the goals of reading and the value of using
strategies to pursue those goals. They discuss two aspects of metacognition, the first being
knowledge of the role of strategies and the second being an executive function that orches-
trates higher-order cognitive processes. These aspects seem to reflect two roots that Brown
et al. (1983) discuss, the issue of verbal reports as data—or what do we know about our
mental processes—and the executive aspect. Paris et al. (1984) contrast their approach
with those based on other regulation, saying that in those cases students are taught to
adopt roles and cognitive activities of the teacher. Their instruction is designed to teach
students to evaluate, plan, and regulate as they build awareness of their processing. The
strategies taught in ISL include understanding the purposes of reading, activating back-
ground knowledge, allocating attention to main ideas, critical evaluation, monitoring
comprehension, and drawing inferences, as well as others that are not enumerated. As
strategies were introduced, students were stimulated to think about them and reflect on the
goals of reading and the actions they could take to reach the goals. “Questions, dialogues,
analogies, and modeling were all used to stimulate awareness” (p. 1243). Paris et al.’s ISL
is similar to Pressley et al.’s TSI in the focus on executive functions of coordinating when
and where to use strategies and in some of the activities engaged. But Paris’s ISL seems to
have a stronger emphasis on explicit knowledge of strategies, building awareness of the
reading process, and the appropriateness of applying strategies.

The work of Duffy and Roehler and their colleagues (1987) also strongly emphasizes
the explicit strategies knowledge component, hypothesizing that greater metacognitive
awareness will eventually yield higher reading achievement. Duffy et al. emphasize the
metacognitive root of self-regulation, discussing the importance of self-monitoring and
that other approaches do not accomplish it. In their instruction, Duffy et al. focus on
strategies to remove blockages to comprehension. They emphasize the role of direct
explanation of strategies and their importance and of explicit modeling in the instruction.
They think of the modeling as a way to teach reasoning, which is their goal in presenting
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cognitive strategy instruction. Modeling is intended to make thinking processes visible,
thereby giving students substantive information about how to be strategic. The language
of instruction in this approach (Duffy & Roehler, 1989) is specific, direct, and elaborate.
Beyond these programs that have had sustaining impact on the instructional strategies
field, there are additional instructional strategies programs (see, for example, Anderson
& Roit, 1993; Block, 1993; Klingner, Vaughn, & Schumm, 1998) as well as numerous
smaller studies on a variety of strategies—implemented both individually and in combin-
ations. The National Reading Panel (NRP) report, in addition to providing a picture of
overall success with strategies instruction, identified seven individual strategies that the
panel found to be “effective and most promising for classroom instruction” (pp. 4-42).
These were: comprehension monitoring, cooperative learning, graphic and semantic
organizers, question answering, question generation, story structure, and summarization.

Strategy Instruction: Issues and Caveats

Although strategy instruction has been labeled a success, there are many issues remaining.
For example, what is a strategy? Based on its metacognitive heritage, it seems that a
strategy could be described as a routine that represents a specific mental processing action
that is part of a larger, complex process executed toward a goal—such as understanding
what one has read. But several of the successful strategies identified in the NRP report
would not seem to fit that description. For example, is using graphic organizers a strategy?
It seems like a technique that can be used for studying, but it is not a processing action.
Can cooperative learning plausibly be called a strategy? It would seem to be more accur-
ately described as a structured format for classroom learning. And comprehension moni-
toring seems more complex than a single strategy. Given this lack of clarity in determining
what a strategy is, what does it mean to say that strategy instruction works? What is it
that is working?

Even if we accept as effective strategies the categories that NRP presents, the issue of
defining a strategy remains, although at a different level. That is, the instructional activities
within a strategy category are not consistent from study to study. In some cases, the same
strategy label is given to quite different activities. Consider the variety of tasks and activ-
ities included in the studies of summarizing, for example. In one study, students are taught
steps for creating a summary, including selecting main information, deleting trivial infor-
mation, and relating to supporting information (Rinehart, Stahl, & Erickson, 1986). In
another summarization study, students are taught text structure categories (Armbruster,
Anderson, & Ostertag, 1987), and in another to use “who?” and “what happened?”
questions for each paragraph of text (Jenkins, Heliotis, Stein, & Haynes, 1987).

A similarly inconsistent picture emerges from examination of the studies labeled com-
prehension-monitoring. A study in that category by Schmitt (1988) instructs students to
activate prior knowledge, set purposes, generate and answer prequestions, form hypoth-
eses, verify or reject hypotheses, evaluate predictions, and summarize. In contrast, a study
by Miller (1985) in the same category included teaching students to ask themselves ques-
tions as they read, such as “is there anything wrong with the story?” and to underline
problems they found. Thus, not only do activities under comprehension-monitoring vary
widely, but studies on this strategy also include activities that are the domain of other
strategy categories, such as summarizing and asking questions. The result is that the sum
total of studies leaves us unable to discern what makes a particular strategy effective, or
what activities instantiate a particular strategy.

Another issue related to understanding how strategy instruction functions is that
examples of students’ interactions with text, beyond a line or two, are rarely included in
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reports of the research. In studies of strategy instruction, information is typically provided
about the initial instruction of the strategy, and some examples of modeling and initial
student practice are presented. But we see few examples of the use of strategies playing out
as teachers and students interact with texts. It seems, then, that the work on strategies has
left us with fundamental questions of why strategies work and what the necessary parts of
strategy instruction are that bring effects.

The issue of what it is about strategy instruction that makes it effective seems to be
reflected in comments that a number of reading scholars have made. The comments seem
to go to the heart of seeking what is essential for comprehension instruction. For example,
Carver (1987) has suggested that the positive effects of strategies may be due to increased
time spent reading and thinking about text rather than to the specifics of that instruction.
Pearson and Fielding (1991) pondered whether there would be a need for instruction in
strategies if student attention could simply be focused on understanding text content.
Seeming to address this issue, Gersten, Fuchs, Williams, and Baker (2001) suggest moving
from explicit strategies toward more fluid approaches to comprehension development
centered on getting students to read in a more thoughtful way. In a similar vein, Sinatra,
Brown, and Reynolds (2002) raise the question of whether it is more effective to explicitly
teach comprehension strategies or to teach students to approach reading with a pro-
blem solving perspective. Sinatra et al. see an advantage in the latter, expressing a con-
cern that focusing on implementing strategies may draw students’ attention away from
comprehension.

Sinatra et al.’s concern has been similarly expressed by others who question whether
aspects of strategy instruction might be counterproductive. For example, Winograd and
Johnston (1987) questioned whether direct instruction on strategies might give young
readers too many options to make decisions about during reading, rather than
encouraging understanding. Pearson and Dole (1987) cautioned about the possibility of
asking students to pay so much attention to their use of strategies that it “may turn
relatively simple and intuitive tasks into introspective nightmares” (p. 162).

Developing Another Approach to Comprehension Instruction

In our own research, when findings led us to conclude that students needed to engage with
what they were reading and be aware of whether the ideas were making sense to them, we
initially considered teaching students to use strategies. But as we tried to specify how we
might do that, we became concerned that focusing on strategies might turn students’
attention to the specific procedures for implementing the strategies rather than directly to
the text content. So in trying to develop a way to work with students, we first asked
students to read a text, sentence by sentence, and think aloud about each sentence. As they
responded, we probed for more information. We began to see a pattern of probes that
seemed most productive: when we asked what the author was trying to say, or what the
author meant; when we asked simply “what was that all about?” We noticed that in
response to such probes, students tended to explain what they had understood and how
they were trying to make sense of what they read.

We considered the kind of responses we were getting from students in light of theoretical
descriptions of the reading process from the work of cognitive scientists such as Kintsch
and van den Broek (Kintsch, 1988; Kintsch & van Dijk, 1978; van den Broek, 1990).
Within this cognitive processing perspective, reading proceeds by selecting and focusing on
important content in the sentence currently being read, carrying that information forward,
and figuring out how to connect it to content subsequently read. When satisfaction with
the level of comprehension is reached, reading proceeds to the next sentence and the
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process repeats, toward creating a coherent representation of the entire text. Coherence
depends on the connections made along the way, chiefly causal and referential relations.

Working from this cognitive processing perspective, we developed our approach to
comprehension, Questioning the Author (QtA) (Beck & McKeown, 2006; McKeown,
Beck, & Worthy, 1993). In QtA, text is read and the teacher stops at planned points to
pose open questions such as “What is the author trying to say?”, “What’s happening
now?”, “How does this connect to what we read before?” These kinds of questions invite
students to consider the important content and build connections among the key ideas in
that content toward developing a coherent representation. The open questions initiate talk
about the text, but the grist of comprehension development really comes from the inter-
actions that follow, as teachers take their cues from students’ responses and encourage
students to build on those ideas, with probes such as “That’s what the author said, but
what does the author mean?”, “You told us . .. what’s that all about?”, and “How does
that fit in with what the author already told us?” A QtA discussion essentially mimics a
successful comprehension process by helping students to select important content and
connect it as reading proceeds.

Research on classrooms implementing QtA has found significant changes in the kind of
talk about text and improvements in comprehension and comprehension-monitoring
(Beck and McKeown, 1998; Beck, McKeown, Sandora, Kucan, & Worthy, 1996; McK-
eown, Beck, & Sandora, 1996; Sandora, Beck, & McKeown, 1999). The talk surrounding
text being read changed in that both teachers’ questions and student responses shifted
from a focus on retrieving information to seeking and building meaning. Teachers’
responses to students changed from evaluating or repeating the response to responding in
ways that extended the discussion, and the proportion of student talk greatly increased
(Beck et al., 1996; McKeown et al., 1996). The Beck et al. and Beck and McKeown studies
included an individually-administered comprehension task on a novel text passage which
measured growth in comprehension-monitoring and comprehension of the text. Both the
Beck et al. (1996) and Beck and McKeown (1998) studies showed advantages for QtA
students; in the first, students improved in monitoring, and in the second, both monitoring
and comprehension increased. The Sandora et al. study (1999) compared the effects on
students’ comprehension of QtA and Junior Great Books, and found that students in the
QtA condition had greater recall and higher scores on answers to interpretive questions
than those in the Junior Great Books group.

Comparing Approaches to Comprehension Instruction

Strategies instruction and the QtA approaches have common features as well as distinc-
tions. Both approaches try to engender deep engagement with reading. Both approaches
certainly intend that students understand the content of a text with which they are working.
The distinction is that a strategy approach encourages students to think about their mental
processes and on that basis to execute specific strategies with which to interact with text.
In contrast, QtA attempts to engage students in the process of attending to text ideas and
building a mental representation of the ideas, with no direction to consider specific mental
processes. At issue is whether understanding will best come about by applying explicit
strategies or whether it comes from directly examining and working through the content.

Overview of a Comparative Study

In a recent study, we compared the effects of strategy instruction to QtA (McKeown, Beck,
& Blake, in press). To conduct the study, we developed sets of standardized lessons for
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strategies and QtA around a common set of texts for fifth grade. The study ran for two
consecutive years. In the first year the lesson materials were based on five narratives from
the basal reader in use in the school district. In the second year, these same story lessons
were used again, and we added three expository texts. For this chapter we will focus on the
second year of the study, because methods and results are very similar across the two years
except that the second year had additional texts and measures.

The study included all 119 fifth-graders from one school in a low-performing urban
district. This involved six classrooms and their teachers, two classrooms in which teachers
taught strategies lessons, two classrooms in which teachers taught QtA lessons, and two
classrooms in which lessons using the basal reader material were taught, serving as our
comparison group. In this chapter we will confine our discussion to the results from the
strategies and QtA classrooms.

To develop the lessons for the texts we had selected, we first needed to define what our
strategy instruction would consist of. We began by considering which strategies had been
highlighted in two major recent reports on reading, the National Research Council’s
(NRC) Preventing Reading Difficulties in Young Children (Snow, Burns, & Griffin, 1998)
and the NRP (2000) report discussed earlier. The NRC report (Snow et al., 1998) focuses
on summarizing, predicting events and outcomes of upcoming text, drawing inferences,
and monitoring for coherence. The NRP (2000) report lists comprehension monitoring,
summarization, question-generation, question-answering, cooperative learning, graphic
and semantic organizers, and multiple-strategy teaching. Next we considered which of
those procedures might be most naturally called on as a reader works through a text to
understand the content. Our thinking was that readers tend to summarize important
information as they move through text, they develop a sense of what may be coming next,
they need to draw inferences to create connections, and they may well form questions to
check that they are on track. Additionally, effective readers monitor their understanding
and take steps to remedy the situation if they do not understand. We thus selected summar-
izing, predicting, drawing inferences, question-generation, and comprehension monitoring
as the strategies for our lessons. We developed the strategies instruction with input from
strategies experts in the field.

For lessons in all three conditions we followed a similar format, which we scripted
for the teachers. We chose stopping places in the text, which were very similar across
the approaches, and developed questions for the teacher to pose (in the case of QtA
and the comparison) and procedures to prompt students to implement a specific strategy
for the strategies condition. The scripts also included suggestions on following up
student responses, in case students did not address key information in their initial
responses.

A stop in a Strategies lesson, for example, might begin with the teacher saying “This is a
good place to stop and summarize.” After a student responds, follow-up prompts sug-
gested for the teacher include: “Was that a good summary?”, to have other students
evaluate and add or revise, and “What do we do when we summarize?”, to have students
review the thinking that goes into summarizing.

A stop in a QtA lesson might ask “What just happened?” with a follow-up provided in
case key information was not elicited, such as, “Why might that be important?”

The lessons were presented over nine weeks. For the first five weeks, a narrative lesson
was presented at the beginning of each week in all six classrooms. Two of the narratives
were completed within one classroom period of 45 minutes; the other three were divided
into two parts, which were delivered on consecutive days. Three additional expository
lessons of about 45 minutes each were implemented in the classrooms after the completion
of the five narrative lessons.



The Role of Metacognition in Reading Comprebension 15
Measures and Outcomes

We used a variety of measures to assess the outcomes of the lesson conditions. This
included a comprehension-monitoring task, a comprehension test for each story based on
Royer’s sentence verification technique (Royer, Hastings, & Hook, 1979), recall of texts
used in the lessons, and recall of a transfer text. Our analyses showed no differences
between groups on the comprehension-monitoring task or the sentence verification task.
Differences were found in recall of both lesson and transfer texts in favor of the QtA
group. We view the recall differences as important, because recall is a productive measure
that is usually considered to capture a higher level of comprehension than a test that
requires recognition, such as sentence verification. For the present discussion we will focus
on the recall tasks because the recalls reveal some qualities of students’ comprehension
that are key to comparing the two approaches.

Recall of Lesson Texts

We collected individual oral recalls for two of the five narrative texts and two of the
three expository texts that were used in the classroom lessons. After lessons for each
of the texts were completed, we met with each student and asked them to “tell us the
whole story of [title].” Recalls were recorded, then transcribed and scored. A scoring
scheme for the recalls was developed to capture quality of recall based on weighting text
units by level of importance—major, supportive, and detail—and awarding students a
score based on which level and how many units they recalled. The units and weighting
were determined by breaking the text into approximately clausal units and analyzing the
units into major, supportive, and detail, based on a procedure developed by Omanson
(1982).

We found differences for three of the four text recalls—for both of the narrative texts
and one of the expository texts. The differences indicated moderate effect sizes: for one
of the narratives, d = 0.660, for the other narrative, d = 0.481, and for the expository text,
d=0.509.

Recall of Transfer Text

The ultimate goal of approaches to comprehension instruction that aim to affect the way
students think about text as they read, as do strategy instruction and QtA, is to affect
students’ thinking when they are reading independently. Thus in our study we designed a
transfer task to explore how well students under each approach were able to do on their
own. The task involved a sequence of five text lessons that provided gradually less support
from the teacher and discussion. The lessons were introduced with the teacher reminding
students to do the same kind of thinking on their own as they had been doing during class
discussions. Thus, in QtA classrooms, the teacher reminded students that they were trying
to understand what they had just read and prompted them to describe what they were
thinking about, while in the Strategies classrooms, students were asked to choose a strategy
that would fit best at each stopping point, followed by discussion of how the strategy had
been applied.

As the lessons progressed, the teacher began to provide prompts that were followed not
by discussion but by giving students the opportunity to think silently about how they
would respond. The fourth text included only prompts for thinking, as did a fifth text that
was then assessed for oral recall.

The assessed text was a 973-word hybrid text, that is, a text that combined expository
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and narrative genres. The text was about the growth of factories during the Industrial
Revolution with an embedded narrative about girls who went on strike over working
conditions and wages. Analysis of the student recalls showed that students in the QtA
classrooms had higher comprehension scores and the difference again indicated a moderate
effect size, d = 0.490.

A Closer Look at Students’ Comprebension

Are the differences in recall between the Strategies and QtA groups meaningful? We
address this question first by examining the recalls themselves. We then explore the tran-
scripts of the lessons to see if the roots of the differences can be identified in how the
lessons played out.

For our examination of the recalls, we first present the transfer text recalls and then the
lesson text recalls. To provide a systematic examination, we developed prototypical recalls
for each text, which represent what a typical student recall would look like for the strategy
group and the QtA group. The prototypical recalls are based on the most frequently
recalled text units. The number of units in each group’s prototypical recall was determined
by the average number of units recalled by that group.

Prototypical Recalls of Transfer Text

Before considering students’ recalls, we present a summary of the transfer text:

In the middle of the 1800s work that was once done by people in their homes was now
done in factories. Small towns changed into large cities. Lowell, Massachusetts, was
one such town, which soon had many textile factories. The factory owners hired
children to work in the factories, because they could pay them lower wages. These
children, mostly girls, worked to make money for their families. They worked long
hours under poor working conditions. Harriet Hanson was one of these working girls.
As more factories were built and competition increased, the factory owners lowered
the wages and made the girls work faster. The girls started to talk about striking. As
the girls began to organize to strike, Harriet was interested but worried about dis-
gracing her family if she lost her job. The girls thought striking would force the owners
to pay them more. When the appointed day arrived, the girls left the factory. Harriet
was proud to be among them.

The prototypical recalls of the Strategy group and the QtA group are below. The text in
bold represents units that are unique to that group’s recall. Notice that the recalls of both
groups represent a competent understanding of the text. That is, they capture the major
outlines of the content and do not include trivial details. The two groups have most of the
recalled units in common. But the uniquely recalled units of each group play different roles
in the text, which we will discuss below.

Strategies group prototypical recall:

The mill owners hired children, mostly girls, to work. The girls worked in these
mills to get money for their families. Harriet was one of the girls that worked in
these factories. Soon, more factories started to pop up throughout New England. The
factory owners cut the pay of the workers and they made them work harder. The
girls were upset. They thought about striking. Harriet was nervous about striking.
However, Harriet and the other girls decided to strike.
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QtA group prototypical recall:

There were factories. The mill owners hired children, mostly girls, to work. These girls
worked in the mills to get money for their families. Harriet was one of the girls that
worked in these factories. She woke up early to go to work. Soon, more factories
started to pop up throughout New England. The town mills started to have competi-
tion. The factory owners cut the pay of the workers. The girls were upset. They
thought that the conditions would improve if they went on strike. Harriet was nervous
about striking. She didn’t want to disappoint her family by losing her job. However,
Harriet and the other girls decided to strike and they left the factory.

The Strategies group recall has two unique units. One of them, “They thought about
striking,” is implied in a unit that the QtA group has recalled, “They thought that the
conditions would improve if they went on strike.” So it does not represent any additional
recalled content. The other unit, “and they made them work harder” is an elaboration of
the reasons for striking.

Now consider the units that the QtA group uniquely recalled and the role of that
information in the text. Four of the units supply links in a causal chain: “The town mills
started to have competition” represents what causes the factory owners to lower the
workers’ pay, which in turn motivates the girls to strike. The unit “She didn’t want to
disappoint her family by losing her job” represents the cause of Harriet’s hesitation about
striking. In the unit “They thought that the conditions would improve if they went on
strike” the information that is uniquely recalled, about the potential for conditions to
improve, is the girls’ goal in striking. The unit “and they left the factory” is the concluding
event that represents the girls’ accomplishing their plan of striking. Another unique unit
provides the starting premise for the chain of events that unfolds: “There were factories.”
Only the unit “She woke up early to go to work” has no role in the causal chain.

So of the six units that the QtA students uniquely recalled, five connect causes with
actions, causes with consequences, or actions with motivations. These are the kinds of
relationships that are at the core of a successful comprehension process. The recall suggests
that experience with QtA may prompt students to seek connections between ideas and
events as they read.

The text just discussed is the one that students dealt with on their own, with no
accompanying discussion and follow-up prompting by the teacher, as occurred in the
regular lessons within each condition. But examining the recalls that the students gave in
response to the lesson texts suggest that the seeming predilection of QtA students to
produce causally connected recalls was developed in the lessons.

Prototypical Recalls of Lesson Texts

The recalls for the three lesson texts for which there was a difference between the Strat-
egies and QtA students show qualitative differences in the units most frequently recalled
that are similar to the recalls of the transfer texts. Here we will highlight those differences
by discussing the differences in the prototypical recalls for each condition. We begin one
of the narratives, Off and Running (Soto, 2005). Below we present a summary of the
story:

A girl, Miata, is running for fifth grade president against a boy, Rudy. Miata’s cam-
paign promises include cleaning up graffiti on school grounds and planting flowers,
while Rudy promises extra ice cream days. Miata fears she will lose the election and
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seeks someone famous to endorse her campaign. Her mother tells her of a relative who
was mayor of a Mexican town, and Miata goes to visit the woman, Dona Carmen.
The woman tells her about her own campaign goals to better the education in her
town. Miata begins to see that she is offering something worthwhile. Dona Carmen
offers to help her by giving her flowers for the school, and the story ends with Miata
picturing how the school will look if she gets to fulfill her own promises.

The recalls for the strategy and QtA groups show that, as with the transfer text, both
groups produce typical recalls that include the major outlines of the story. This includes
that Miata is running for class president against Rudy, what the two promise in their
campaign, that Miata goes to visit the former mayor to ask her for election advice, and that
the mayor offers her help. The strategies group recalls typically include no units that were
not also included in the QtA recalls.

Unique to the QtA recalls, however, are eight units. These include:

e that Miata fears she is losing the election, which is the premise that sets the plot in
motion;

e that Miata is more serious about the election, an inference about Miata’s motivation
based on the promises each candidate has made;

e two units that describe the condition of the school, thus motivating Miata’s goal
to clean it up;

e aunit that describes how Dona Carmen will help her—by giving her flowers;

e a unit representing the final scene of Miata daydreaming about how the school
will look.

Only two of the unique units have little relevance for the major chain of events (that
Miata is related to the mayor and that the mayor ran against her husband in the election).
Thus six of the eight unique units represent motivations, explanations of goals and inten-
tions, and, finally, a recognition of how the story events might resolve. This suggests that
the understanding that was developed based on the QtA lesson and discussion allowed
students to build a representation of the story that included important connections and
exhibited coherence.

The other narrative is The Fun They Had, an Isaac Asimov (2005) story about children
in the future who are schooled at home by a computer, and is summarized below:

Margie and Tommy find a book about the “old days” and learn that children used to
go to school together and learn from a human, and Margie imagines the fun the
children must have had in those days.

As with other texts, the recalls for both the Strategies and QtA students have similar
outlines. The prototypical recalls of both groups show that students typically recall that
the story takes place in the future, when the children find a book about the past; they learn
that school was taught by a human in contrast to Margie and Tommy’s learning from a
“robot,” and that Margie wishes she could go to one of those schools.

The QtA groups’ recall includes six unique units. Most important among these are ones
that relay that Margie and her peers now learn at home, by themselves, while the children
all learned together in the old days. It is this contrast that causes Margie to think about
“the fun they had.” The strategies groups’ recall includes only one unique unit, that the
children found the book confusing.

The expository text for which there were differences in recall was about the infrasonic
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sounds that whales and elephants emit, Messages by the Mile (Facklam, 1992), which is
described below.

The text begins by talking about how whales can communicate infrasonically and the
scientists who have studied the whale sounds. The text then explains how that under-
standing led a scientist to discover that elephants can also communicate infrasonically.

Both groups’ prototypical recalls include much of the basic information, such as that the
text is about whales’ and elephants’ communication; that some of the sounds are infrasonic
and can’t be heard but can be felt as vibration, and that scientists study the sounds. The
QtA group includes five unique units. Two play a key role in linking ideas within the text.
These are that the scientists recorded the sounds (which the text explains cannot be heard
but can be recorded) and the reason for doing so—that they could then figure out how
whales communicate.

Examining Classroom Lesson Discussion

The patterns in the lesson recalls suggest that the lessons helped students in the QtA
group to develop more connected understandings of the texts they read. We can explore
how the lessons may have led to students’ ability to produce such recalls through the
transcripts of the lessons themselves. All of the lessons conducted during the study were
recorded and transcribed. Below we present excerpts from two classrooms, one using
the Strategies instruction and the other using QtA. The classes are reading and discussing
Off and Running and are at the point where Miata’s mother has told her about her
relative, Dona Carmen, and Miata has decided to visit the woman. The important rela-
tionship that both teachers are scaffolding students to build is between Miata’s wanting
help with her election and Dona Carmen’s experience winning elections as mayor of a
Mexican town.

QtA Lesson Excerpt

In the excerpt, the teacher begins with an open-ended prompt to initiate discussion and
invite students to make their thinking public. The teacher’s goal is to have students recog-
nize why Miata is seeking advice from Dona Carmen (who is her grandmother’s sister-in-
law and an ex-mayor) and to connect that idea to a previous section of text in which Miata
expresses frustration about the upcoming election and is looking for “someone famous” to
endorse her campaign. Several students weigh in and contribute to building the major idea
of the text segment.

Teacher:  So what just happened? What just happened? Elane.

Elane: She just found out that her sister was a mayor like she wants to ask her about
how to win the elections.

Scott: It’s her sister-in-law.

Teacher:  Okay.

Lea: Her grandmother’s sister-in-law was the mayor, I think.

Teacher:  Greg.

Greg: She, she wanted to like, she wanted, she um, she said if she wants somebody

famous and then she thought, like she thought um, her um, her grandmother’s
sister-in-law with, her grandmother’s sister-in-law would, would help her go to
her school and then do them do the election because she has experience because
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Teacher:

Antonio:

she, I think she’s done, she done experience with elections because she had to
get ready too.

So how does that connect to what we talked about earlier? I think you said it
but how does that connect to what we talked about earlier? Antonio.

Um, like if she, if she got advice from a real mayor, she would like, be able, she
didn’t know what, she didn’t know what the main things she would need to do
and how to handle them and like then that would get her more votes, more
votes and basically that connects to what, to what we went over um before.

Strategies Lesson Excerpt

The following is the excerpt from the Strategies lesson that occurred at the same stopping
point as the above QtA excerpt. In this excerpt, the teacher initiates the discussion by
asking the students to summarize. When students are unable to respond to this initial
prompt, the teacher directs their attention toward the process involved in developing a
summary. The guides of who, what, when, where, why, and how are offered, and students
contribute various components with some teacher guidance.

Teacher:

Tina:
Teacher:

Paul:
Teacher:
Sonia:
Teacher:

Emily:
Tonia:
Teacher:

Michelle:

Teacher:
Derek:
Teacher:
Paul:
Teacher:

Let’s stop and summarize what we just read. Who would like to summarize
what was just read? {No student response} What do you do when you summar-
ize? What do you need to do? What is summarizing, Tina?

The who, what, when, where, why and how of the story.

Okay, we take what we just read and tell the most important parts in our own
words answering who, what, where, when, why or how. Does that help,
Rochelle? Okay, let’s try to work on that then. Coming up with a good sum-
mary of what was read. Let’s try answering the who. Who are we talking
about? Peter.

We’re talking about Miata.

Good. The who is Miata. What about the wha#? Sonia.

She’s picking up the bread.

She’s picking up bread. Would that be the most important part of what we just
read?

No.

She was going to the woman’s house, the former mayor that her mother knew.
Okay. That I like. Tonia just said the what is that she’s going to the former
mayor that her mother knows; the former mayor’s house that her mother
knows, Dona Carmen, is what Sonia said. To her house. Yeah, that’s more
important, I think, than the fact that she might be stopping to pick up bread
also. So we want to make sure that we, we leave out the details but we keep in
the important parts so the who is Miata, the what is she’s going to meet
a former mayor that her mother knows. When? When is this happening?
Michelle.

After they eat breakfast.

Good. After they eat breakfast; what day did we say this was?

Saturday.

Good. Saturday morning. Okay. Um, where? Let’s answer the where. Paul.
Um, Dona Carmen’s house.

Yes, very good. It’s at the woman’s house, Dona Carmen’s house. And why? I
think that’s important. Why is this happening? Who is the why of what you
just read? Madelaine.
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Madelaine: For her campaign.

Teacher: Okay, for her cam . . . the why is for her campaign. Who’s the her?

Madelaine: Miata.

Teacher: Miata ... Um, but why is she going to the former mayor, Dona Carmen’s
house?

Madelaine: So, so she can help her with her campaign.

Teacher: Okay. Okay. Good. The why is Dona Carmen may be able to help her with
her campaign. That was good. Um, with everything we just said, was that a
good summary?

Kevin: Yes.

Teacher: Ok. Li. What made it a good summary? Why can we say yes, that was a good
summary? Shall I put it all together? Would that help? Okay. Um, Miata is
going to meet a former mayor that her mother knows on Saturday morning
at the woman’s house because this woman may be able to help Miata with
her election to become class president. Is that a good summary? Can you tell
me why now? What makes it good?

Li: Because we answered the important parts.

Teacher: The important, uh, parts of what we just read were answered and what
helped us again? Let’s recap. What helped us make that good summary?
What did we use? Michelle.

Michelle:  Um, who, what, when, where, why, how.

The QtA and Strategies excerpts presented reflect two systematic patterns we found across
the transcripts. The first is that in QtA lessons a greater proportion of the talk was directly
about text content. We examined the transcripts for four lessons for all classrooms. The
lessons examined were those for the four texts—two narratives and two expository—for
which students gave recalls. In QtA lessons, 94% of student talk and 50% of teacher talk
was about the text, while in Strategies lessons, 75% of student talk and 27% of teacher
talk was based on the text.

In the Strategies lessons, more talk was taken up by referring to the strategies and how to
implement them. But that did not end up translating into better comprehension, or in
transfer of skill to comprehension of text on their own (the transfer task).

The second pattern is that students produced many more words per turn in the QtA
lessons than in the Strategies lessons. At this point, we have only analyzed the two narra-
tives for this pattern, but it is quite strong, with QtA student turns averaging 24 words
relative to 12 in Strategies lessons. More focus on the text in discussion and taking
opportunity to talk at some length may underlie the comprehension advantage evidenced
in the recalls. In particular, the greater number of connections included, as demonstrated in
the prototypical recalls, may have come about as students gave more language to their
understandings during discussion, thereby including more connections. It could be argued
that in producing more language about text and more words per turn, the QtA students
were simply responding to the teacher’s expectations about participating in a discussion.
Our view, however, is that responding to such expectations encourages students to build
an implicit model of what comprehension entails. Participating in discussions framed
around open questions and encouragement to elaborate and connect ideas shapes the way
students deal with and comprehend text.
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What is the Relevance of our Findings to Metacognition?

In this section we offer a perspective on metacognition and consider what our findings
suggest about how metacognition can be used to support students’ reading. It seems that
strategies instruction and QtA take different approaches to metacognition. The way the
two evince metacognition parallels discussion in the literature about what makes actions
metacognitive versus cognitive. This discussion is reflected in Hacker’s (1998) argument
for the convention that metacognition be reserved for conscious and deliberate thoughts
that are not only potentially controllable, but also potentially reportable. On the other
hand, Gavelek and Raphael (1985) suggest that much of metacognition may be tacit. They
contend that the utility of metacognition for instruction resides not in students’ knowledge
of their cognition, but in how it affects their performance. Gavelek and Raphael see
metacognition as going “to the heart of the cognitivists’ assumption of the learner as an
active organism” (p. 129). Their implication here seems to be that knowledge that enables
learners to influence their mental activity is metacognitive, even if that knowledge does not
involve a deliberate, conscious decision.

A suggestion by Sinatra et al. (2002) also highlights the importance of this active stance
in contrast to the explicit knowledge of strategy application. Sinatra et al. suggest provid-
ing students with experience responding to the kinds of questions that can lead them to
take “an active, strategic stance toward text” (p. 70) as an alternative to strategies instruc-
tion. They explain their choice by saying that allocation of deliberate attention while
reading may not involve deliberate awareness—competent readers don’t consciously tell
themselves “pay attention to what’s important.” Further, Sinatra et al. consider that con-
tinued attention to deliberate use of strategies may undermine comprehension. This is
because comprehension takes significant mental resources, which are limited. So if some
resources are devoted to calling up strategies, adequate resources may not be directed
toward the actions needed for comprehension, because students are being asked to do
something in addition to making sense of texts.

Our findings support the notion that the key to getting students to take control of their
own processes while reading may not necessitate knowledge of and conscious attention to
specific processing actions. Rather it may involve deliberate, but not conscious, attention
to text content in ways that promote attending to important ideas and establishing connec-
tions between them. QtA does not ask for specific knowledge of what the processes entail,
but of knowledge that there is a process—that readers need to apply effort and deliberately
try to figure things out as they read. Students get this message about their process over and
over as they are provided regular scaffolded practice during reading. That is, the teacher
initiates deliberate consideration of text with open questions, and follows up with prompts
to elaborate, reconsider, and connect. This guidance and the ensuing discussion seem to
help students learn to regulate their actions as they read. Practice with the QtA approach,
according to our findings, can lead to enhanced comprehension, including of text that
students read on their own. Most particularly it is the connections in text that seem to
be enhanced.

It may well be that strategies instruction helps make students active, too, as our results
show that students experiencing the Strategies approach showed overall competent com-
prehension. But strategies instruction brings about active processing by way of bringing
processes to conscious awareness. A question, then, is why not go directly to an active
stance without the explicit invoking of specific routines? Our findings suggest that adding
this into the mix does not enhance comprehension, and it consumes time and attention. In
addition, as judging from the prototypical recalls, working toward metacognition through
strategies may leave students especially vulnerable to missing connections within a text.
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Albeit we are hypothesizing based on limited information. Ours was a small-scale study
and the differences that we found are not large. However, results did show a consistent
trend from the lesson discourse through recalls of both lesson text and transfer text. And
the trend of greater recall, especially in regard to connections in text, is explicable in terms
of specific aspects of cognitive processing theory. One aspect is the importance of connec-
tions in a reader’s building meaning from text; QtA questions and discussion explicitly
focus on how information in a text connects. Another aspect relates to resource allocation
during reading. That is, QtA’s design that encourages readers to focus directly on text
content doesn’t put an extra burden on readers’ limited mental resources.
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Learning to read with understanding is the most important achievement in a young
student’s life. Unfortunately, many students are unable to comprehend texts, even though
they can decode them fluently. Consequently, teachers, researchers, and other educators
have begun focusing on early comprehension instruction. This chapter addresses the role
of metacognition in teaching reading comprehension to primary students. It includes a
review of studies on the development of metacognition and a review of instruction
designed to develop metacognition both in young children and in teachers. We begin with
a short discussion of some of the basic concepts relevant to the study of comprehension
and comprehension instruction. Variation in the way these concepts are defined sometimes
leads to confusion.

The RAND Study Reading Group defined reading comprehension as the extraction and
construction of information through the involvement and interaction with a text (RAND
Study Reading Group, 2002). Successful comprehension involves sifting through a text
to identify its main point and often going beyond that to critically evaluate or apply what
has been understood. It consists of many components, such as identifying word meanings,
processing sentences, linking ideas across sentences, and inferencing. These components
can be analyzed into myriad subcomponents and subprocesses; theories of comprehension
(Graesser, 2007) do just that.

Many of the concepts central to these theories are difficult to define. Skills are those
competencies that a reader brings to a text, such as decoding or inferencing abilities.
Ideally, a reader has the skills that allow all the processes necessary for comprehension to
work in concert, quickly and effortlessly, without reaching conscious awareness. Of
course, reading does not always follow this idealized path. Sometimes even proficient
readers stumble over unfamiliar vocabulary or abstruse technical explanations. When this
happens, comprehension breaks down, and readers must employ conscious strategies to
repair their comprehension. They might re-read a portion of the text, or they might ask
themselves questions to highlight certain information in the text. In some reading situ-
ations, comprehension is quickly repaired and strategies go by unnoticed; other situations
require deliberate effort.

Over the past few decades, a consensus has emerged that these strategies are at the heart
of what should be taught to students to improve their comprehension (National Reading
Panel, 2000; Pressley, 2005). Comparison of good and poor students suggested that poor
readers often do not perform repair strategies when necessary. Indeed, they may even lack
the ability to notice the inadequacy of their comprehension. These readers take a passive
approach (Haines & Torgesen, 1979), and when their comprehension fails, they are not
able to cope.

Current reading instruction focuses on helping readers learn and use strategies that will
improve their comprehension. The goal is to enable students to internalize and automatize
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these strategies, turning them into skills (Samuels, 2002). While the distinction between
skills and strategies is easily made in the abstract, in practice it is difficult to differentiate
one from the other. Educators use the terms in a variety of ways, and in some cases one
would be hard pressed to identify a particular aspect of a student’s performance as either
skillful or strategic.

The difference between cognition and metacognition is another important theoretical
distinction. Metacognition can be broadly defined as cognition about one’s own cognitive
processes (Flavell, 1979; Baker, 2002). Most definitions of metacognition have focused
on two separate but related aspects: (1) knowledge/awareness of cognitive processes, and
(2) control of cognitive processes. The first aspect can be further subdivided into the
knowledge that people experience cognitions (theory of mind) and the awareness of one’s
own cognitive processes as they relate to tasks and to other people. The second aspect of
metacognition can also be broken down into two components, the monitoring of cognitive
processes (knowing when they are and are not being used effectively) and the ability
to regulate cognition to improve effectiveness (using strategies to repair comprehension
failures, for example).

The distinction between cognition and metacognition also makes sense in the abstract,
but it is extremely slippery. It is difficult if not impossible to categorize a particular reading
activity as wholly metacognitive or not-at-all metacognitive. Moreover, some curriculum
designers may describe their instructional programs as fostering metacognitive strategies
while other curriculum designers may use largely the same set of instructional techniques
but characterize them as promoting cognitive strategies.

A perusal of the recent literature suggests that as important as these distinctions may be
theoretically, insisting on clear differentiations is probably less productive when it comes
to working on instructional applications. As Duffy (2005) points out, “In reading instruc-
tion, metacognition is associated with reading strategies.” This seems clear enough for our
purposes. In this chapter, we describe studies using the same language as the researchers
who conducted the studies. Whatever the terminology, our focus is always on awareness
and control of cognitive processes.

The study of metacognition was introduced by Flavell (1976), whose initial focus was
on the development of children’s memory. Flavell traced the course of acquisition of the
ability to reflect on and control one’s own memory processes. As they get older, children
develop the ability to use strategies such as active rehearsal, organization into categories,
and, later, elaboration (Kreutzer, Leonard, & Flavell, 1975). At a certain point, children
become aware of their own memory processes and can begin to control them, by delib-
erately rehearsing the information they wish to remember or by organizing the informa-
tion into categories. Some of this cognitive activity is done at an automatic level, as when a
child, asked to remember a word list, recites the words in categories without any intention
or realization of doing so. But when a memory task is more difficult, a child may apply a
strategy with effort. At this point, he becomes conscious of what he is doing, and he is
using a metacognitive strategy.

Flavell’s early work inspired two important strands of research, which up to now have
remained rather separate. One, called theory of mind research, deals with very young
children—toddlers and pre-schoolers. The other is currently centered on applications of
metacognitive theory to instructional issues. Until recently, most of the second type of
research has been focused on children at the fourth-grade level or older. Currently, there is
some interest in looking at primary-level children.
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Theory of Mind: The Precursor of Metacognition

The developmental progression of metacognition from awareness to regulation of cogni-
tive processes is clear; after all, it is impossible to regulate something unless one first
possesses it. It is less clear how these competencies develop; that is, what are the pre-
requisites for the knowledge and regulation of cognition and which environments and
instruction can assist in their development?

Investigation of the earliest stages of metacognition is known as the study of the theory
of mind (Flavell, 2000; Kuhn, 2000). In short, the development of the theory of mind is the
precursor to the development of the first part of metacognition: knowledge of cognitive
processes. To have a theory of mind means to be aware that one has knowledge and beliefs
that are shaped by one’s experiences and that other people’s experiences shape their
knowledge and beliefs. This awareness of cognition, and the separation of cognition from
perception, typically occurs around the age of 3 (Kuhn, 2000).

The development of theory of mind can be assessed by a number of paradigmatic tasks
that tap this understanding. A classic research paradigm is the false belief task. A child can
be said to have a sense of belief (i.e., of a mental state) and therefore a theory of mind if the
following scenario holds: the child sees someone put an object in a box and then leave. The
child then sees someone else remove the object from the box and put it into a second box.
If the child expects that the first person he observed, upon returning, will look for the
object in the first box, he can be said to have a theory of mind. That is, he understands that
people can hold beliefs that are contradictory to reality, that there is a distinction between
the mind and the world (Wellman, Cross, & Watson, 2001).

In addition to the false belief test, other tasks such as perspective-taking and distinguish-
ing between appearance and reality have been used to demonstrate that very young
children grow out of their early egocentrism and acquire a “theory of mind,” such that
they can think about mental states, and, as they get older, develop the knowledge that they
can examine and control their own cognitive abilities. Once children have developed a
theory of mind they have the infrastructure necessary to develop cognitive and metacogni-
tive strategies. In other words, theory of mind is a prerequisite for metacognition, and
those experiences and traits that lead to the development of a theory of mind also lead to
the development of metacognition. In a sense, metacognition is the practical application of
theory of mind to cognitive tasks; theory of mind provides the conceptual underpinnings
needed to develop and use metacognitive knowledge (Lockl & Schneider, 2006). Children
who see themselves and others as people who are influenced by their mental states and act
upon them can then reflect on (and eventually regulate) these mental processes.

Language is closely related to the development of theory of mind. Most of the relevant
studies of this relationship focus on the role of basic language skills in accelerating the
development of the theory of mind (see Milligan, Astington, & Dack, 2007, for a meta-
analysis of such studies). Other studies cited in this meta-analysis showed that a child’s
exposure to and use of metacognitive terms (e.g., think, know, believe) are also associated
with a more rapidly developing theory of mind (Milligan, Astington, & Dack, 2007). Thus
research suggests that talking and hearing others talk about cognitive processes helps
establish knowledge of these processes.

Recent longitudinal studies have shown that the relationship between language and
theory of mind is bidirectional. Slade and Ruffman (2005) tested the abilities of 44
children with a mean age of 3.8 years (at first testing) in theory of mind, language,
and working memory at two time points separated by 6 months. Theory of mind
was assessed through a series of false belief tasks. Language was assessed using two seman-
tic tests (vocabulary and linguistic concepts) and two syntactic tasks (word order and
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embedded clauses). Working memory was also measured, through a modified backwards
digit span task. After establishing the stability of the constructs and equating the sensitivity
of the language and theory of mind tasks, Slade and Ruffman found that not only does
language ability facilitate the development of theory of mind, but theory of mind can also
facilitate the later acquisition of language. Working memory did not account for this
relationship. Further, they found that both syntax and semantics play a significant role in
theory of mind acquisition.

A longitudinal study by Lockl and Schneider (2006) examined theory of mind, metam-
emory, and language, focusing on the comprehension of metacognitive vocabulary. Lockl
and Schneider assessed children four times at 6-month intervals, with the first assessment
at approximately 4.5 years of age. The first testing consisted of three theory of mind
tests (two false belief tasks and an appearance-reality task in which children answered
questions about an object that looked like a different object). At the three subsequent
assessments, metamemory, metacognitive vocabulary, and general vocabulary were tested.
Metamemory was assessed through an interview in which the participants were presented
with a description of the memory strategies of two different children and had to pick
which child would have better memory. Metacognitive vocabulary was assessed by
reading to the participants a story accompanied by pictures and then asking them about
the character’s mental state.

Performance on the theory of mind tasks at age 4.5 predicted metamemory, metacogni-
tive vocabulary, and general vocabulary up to a year and a half later. The correlations
between metacognitive vocabulary and metamemory increased between the ages of 5 and
6. These two constructs showed a bidirectional relationship; that is, early metacognitive
vocabulary predicted later metamemory, and early metamemory predicted later metacog-
nitive vocabulary. Lockl and Schneider (2006) proposed that the acquisition of specific
metacognitive vocabulary enables a child to think about his own memory and figure out
what would enhance memory performance. Likewise, increased metacognitive knowledge
of memory can aid the comprehension of metacognitive vocabulary.

Although there is some research on more “advanced” theory of mind in older autistic
children and adults (Baron-Cohen, 2001), theory of mind research typically focuses on
pre-school students and has not been of great interest to education researchers. However,
as the latter become more interested in providing comprehension instruction to primary-
level students, they may seek to learn more from this area of research. We come back to
this point later in this chapter.

The Development of Metacognition in Young Children:
Empirical Studies of Reading

The concept of metacognition was initially applied to the field of reading by Brown (1980),
who described the reading process as involving strategic knowledge and action: smooth
sailing—comprehension at an automatic level—until comprehension breaks down, and
then conscious attempts to comprehend via re-reading, looking at pictures, figuring out
meanings of unknown words, parsing sentences, etc. Brown proposed that a lack of meta-
cognitive processing is the reason why many children are not successful readers. Since her
analysis appeared, most of the research in reading comprehension has revolved around
comprehension strategies: what they are, how they operate in ordinary reading, and what
to do when they do not function well. This focus is also prevalent in research on the
writing process (Griffith & Ruan, 2005). We have limited our review to studies that deal
with preschool and early primary-grade students and do not review the much larger body
of research involving older children.
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Within reading research, metacognition has traditionally been viewed as a late-
developing competency. For many years, educators and researchers believed that young
children did not have metacognitive knowledge or skills and that metacognitive instruc-
tion was not only a waste of time, but quite possibly detrimental to a child’s learning. One
important objection to metacognitive instruction in reading is based on the concept of
executive functioning, which involves the coordination of various cognitive processes to
accomplish a task. Given the fact that executive functioning has a limited capacity, many
educators believed that lower-level skills, such as phonological awareness and decoding,
need to be mastered and automatized before executive functioning can devote resources to
higher-level skills, such as metacognition.

Empirical studies, however, have demonstrated that children as young as 4 years
old display metacognitive knowledge and strategies while reading. The true extent of
metacognition is difficult to determine as children may possess knowledge and use strat-
egies that they are unable to express (Juliebo, Malicky, & Norman, 1998). The early work
on the development of metacognition in young children relied primarily on interview data
(Paris & Jacobs, 1984). Thus, our understanding of metacognition in young children was,
and—to the extent that many studies still use interviews—is, limited by the assessment
methods most frequently used in research (Paris & Flukes, 2005). The observed differences
in the metacognitive knowledge and strategies of younger and older readers, therefore,
may not necessarily be true differences in metacognition, but rather variations in the
ability to describe cognitive and metacognitive processes. While most studies rely on
methods that involve students’ verbal expression, some studies have attempted to assess
the metacognition of young readers using methods that are not completely dependent on
interviews.

Brenna (1995) conducted a case study of five fluent readers between the ages of 4 and
6 and found that they employed a variety of metacognitive strategies while reading. She
observed the children reading unfamiliar books, interviewed them during and after
reading, recorded the types of errors they made, and administered a role play in which the
children discussed reading with puppets. It is important to note that the five participants in
this study were not representative of children their age, as they were well ahead of their
peers in reading ability and had home environments where reading was clearly valued.
Nevertheless, these children do provide an example of efficient metacognition in young
readers. While reading, the children displayed metacognitive strategies that were based on
self-knowledge, task-knowledge, or text-knowledge. The two most fluent readers used
strategies that combined semantic, syntactic, and phonological cues when their com-
prehension broke down. By contrast, the least fluent reader relied primarily on sounding
out words (phonological cues) when she faced difficulties. Parental reports indicated that
the more fluent readers had used phonological strategies to repair comprehension before
they learned other strategies. Thus, a developmental model progressing from primary
reliance on phonological strategies to use of a wider repertoire of strategies is apparent.
Not surprisingly, the children used those strategies that their caregivers suggested and
modeled most often. In addition to using a range of strategies, the students responded
to the various methods used to detect metacognitive behavior in different ways. Some
children exhibited and discussed strategies during the read-aloud and interview portions of
the study, whereas others demonstrated knowledge of metacognitive strategies only during
the role play (Brenna, 1995).

The study by Juliebo et al. (1998), mentioned earlier, also demonstrated the importance
of using a variety of assessment methods when studying metacognitive knowledge in
young children. These researchers examined metacognition in five first-graders whom
the teachers identified as having reading difficulties, i.e., performance on literacy tests
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indicated that these children were at an emergent stage of literacy. The children were given
an intervention program consisting of 14 to 16 weeks of daily 30-minute videotaped
sessions. Instances of metacognitive behavior on the videotapes were identified. Selected
videotapes were then shown to the children who answered questions designed to help
the researchers retrospectively to identify the children’s metacognitive processes. This
procedure gave the children an opportunity to reflect on cognitive processes in reading
without the confounding factor of memory. Interestingly, the first-graders were more
likely to report an awareness of being right or wrong and to self-correct during the actual
intervention, whereas they were more likely to display knowledge of comprehension and
repair strategies during the retrospective videotaped sessions (Juliebo et al., 1998).

Phonics and use of pictures to identify words were the strategies most frequently
identified in the retrospective sessions. This is consistent with Brenna’s finding that less
fluent readers primarily use sounding-out strategies in solving comprehension problems.
Most of the children did not report using more than one strategy at a time; this is consist-
ent with other studies showing that beginning readers have yet to integrate multiple strat-
egies (Brenna, 1995). While the retrospective sessions demonstrated that the children
had knowledge of metacognitive strategies, it was less apparent that they understood when
and why to use the strategies (i.e., that they had acquired conditional knowledge). This
lack of metacognitive regulation is reflective of Markman’s classic studies (1977, 1979),
which indicated that young children do not monitor their comprehension.

In a more extensive study of metacognition in beginning readers, Kinnunen, Vauras,
and Niemi (1998) examined the comprehension monitoring processes of 132 Finnish
first-graders (mean age, 7 years 10 months). This study provided evidence of comprehen-
sion monitoring even among students with poor decoding and listening comprehension
skills. The authors used an online method of tracking reading speed and lookbacks
(re-reading) at the sentence and passage level as indicators of comprehension monitoring.
Across all students, comprehension monitoring was more apparent at the sentence than at
the passage level, and also when the measure was reading speed as opposed to the number
of lookbacks. Even poor decoders slowed down their reading when encountering seman-
tic, syntactic, or factual knowledge violations at the sentence level. On the other hand,
these poor decoders utilized repair strategies such as looking back and re-reading less often
than average and good decoders. A similar pattern was observed when the children were
divided according to listening comprehension skill. Good comprehenders were more
consistent and effective monitors (Kinnunen, Vaurus, & Niemi, 1998). These findings
support the notion of a distinction in comprehension monitoring between knowledge of
difficulties only in poor readers (demonstrated by slower reading) and knowledge
plus strategic regulation to repair comprehension in stronger readers (demonstrated by
lookbacks and re-readings).

In addition to these studies showing evidence of metacognition in young readers,
there is also evidence of metacognition in young writers. Ruan (2004) investigated the
metacognitive knowledge displayed by 16 bilingual Chinese/English first-graders using a
dictation task developed by Cox (1994). This task required the children to dictate a story
as a text for others to read. The task was designed to elicit metacognitive utterances related
to the planning, regulating, and editing processes that are necessary for the dictation to
conform to written conventions. Sessions were conducted at the beginning and the end
of first grade, and taped sessions were analyzed for instances of declarative metacognitive
knowledge (e.g., writing goals, text structure, and metalinguistic comments) and pro-
cedural metacognitive knowledge (e.g., planning, thinking, and regulatory comments).
The children made significantly more procedural metacognitive comments at the end of
first grade than at the beginning, but there was no change in the number of declarative
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metacognitive comments from the beginning to the end of the year. A qualitative analysis
revealed that procedural metacognitive comments included inner thinking (e.g., “. .. um
...” “I'think. ...”), self-regulatory speech (e.g., “l am mixed up . . .,” “I mean...”), and
other-regulatory speech (e.g., “Cross that out,” “Erase it”). It also revealed that the poor
writers tended to make fewer metacognitive utterances, whereas “more advanced writers
tended to comment more often on the task before, during, and after they dictated the
story” (Ruan, 2004, p. 110). This study is noteworthy for its use of a novel tool for
investigating metacognitive development in young writers. More studies are needed that
utilize this dictation technique and other novel techniques that do not rely on children’s
ability to explain their metacognitive knowledge.

These empirical studies lead to several conclusions. First, even young children possess
and use metacognitive strategies while reading. Second, the choice of metacognitive
strategies seems to depend both on the reader’s developmental level and the assessment
method used. It appears that younger and less skilled readers tend to use phonological, or
sounding-out, strategies when faced with comprehension difficulties, whereas older and
more skilled readers also use semantic and syntactic cues to repair comprehension. While
it seems clear that many young readers have knowledge of cognitive strategies and a
metacognitive awareness of when their comprehension fails, it is less obvious that they are
able to regulate metacognitive strategies in order to repair comprehension. More sensitive
assessment methods and larger studies are needed to validate these conclusions.

Metacognitive Reading Instruction for Young Children

Some Highlights of the Research to Date

The National Reading Panel (2000) reviewed 205 studies that evaluated the effectiveness
of teaching text comprehension. A small proportion of these studies dealt with primary-
age children. Sixteen categories of instruction were identified in the review. There was
a solid scientific basis for concluding that seven of these improve comprehension in
non-impaired readers: comprehension monitoring, cooperative learning, use of graphic
and semantic organizers, question answering, question generation, story structure, and
summarization. Most of the reviewed studies evaluated the effectiveness of instruction in
a single cognitive strategy. A smaller number of more recent studies evaluated the
effectiveness of instruction in small sets or “packages” of strategies, which replicate more
closely what actually goes on in a classroom, where single strategies rarely appear in
isolation. No one strategy is always effective, and it is only through learning a number of
flexible strategies that students can become metacognitively aware of the effectiveness of
specific strategies in specific situations (Baker 2002). The corpus of studies in the NRP
meta-analysis did not lend itself to attempts to distinguish between cognitive and meta-
cognitive elements in the strategy research that was examined.

A study by Glaubman, Glaubman, and Ofir (1997) looked specifically at the use of a
metacognitive method of instruction and provided evidence of the effectiveness of teaching
metacognitive strategies through an investigation of question generation by kindergarten-
ers. They taught children to generate questions according to three methods, one based on
metacognitive theory, one based on active processing theory, and one conventional
method. The metacognitive method focused on raising the children’s awareness of the
processes involved in questioning during stages of learning question words (what, why,
how, etc.), matching questions to knowledge, and understanding the purposes of ques-
tions. At each stage, the students were taught to think about the questions they asked and
how the answers to these questions increased their knowledge. Students taught by the
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active processing method participated in activities designed to encourage the generation of
questions; the focus was to improve questioning skills and increase questioning vocabulary
by generating as many and as varied questions as possible. In the conventional method,
students were encouraged to generate questions throughout the day and in different parts
of the curriculum, but there was no explicit instruction, and no specific portion of the
day was set aside for training in question generation. Kindergarteners participated in the
intervention for 15 weeks, with 30 minutes of instruction each week. The pre-test and
post-test consisted of three measures, quality of questions (measured by categorizing ques-
tions elicited in response to seeing a hamster in a cage [pre-test and post-test] and an
African statue [post-test]), story comprehension (measured by comprehension questions,
sequence picture arrangement, and verbal recall), and self-directed learning (measured by
observations of a problem-solving activity). The metacognitive training group fared better
than the active processing or conventional groups on all three measures on the immediate
post-test. On a three-month delayed post-test, the metacognitive group scored higher than
the other two groups on the question quality measure. However, there was no difference
between metacognitive and active processing groups on story comprehension. Self-directed
learning was not assessed on this delayed post-test.

The results of the Glaubman et al. (1997) study demonstrate the value of integrating
metacognitive strategies into instruction focused on question generation in young children.
They suggest that instruction in metacognitive awareness, in addition to typical instruction
in reading and questioning strategies, can develop self-directed and regulated learners.
Metacognitive training helps children internalize the strategies they use and promotes an
awareness of when and why they are effective. This awareness bolsters the ability to
transfer the strategies (as measured by their ability to ask questions about a novel object)
to other situations in which they would be useful.

Instructional Programs in Reading Comprebension

Positive evidence of the effectiveness of metacognition instruction has contributed to the
design of several broader instructional programs that are most often strategies-based.
Sometimes the strategies are classified as metacognitive, while at other times they are
considered cognitive strategies that are monitored and regulated metacognitively. Most of
the instructional programs explicitly model the strategies and then provide scaffolding to
ensure that the students understand and can use the strategies effectively. Some of them
were designed for older students and then adapted for primary-level students.

Informed Strategies for Learning (ISL), developed by Paris and colleagues (Paris,
Cross, & Lipson, 1984), was one of the first programs to be developed and demonstrated
that metacognitive strategy instruction is feasible in the primary grades. ISL focuses on
providing students with declarative (what strategies are), procedural (how to use them),
and conditional (when are they most effective) knowledge about reading strategies. The
procedural and conditional components of ISL made Paris a forerunner in understanding
that students need knowledge of when and why to use reading strategies in order to
implement them effectively. These strategies were taught to third-graders using explicit
instruction, metaphors and visual images on bulletin boards, and information for teachers
in how to incorporate the strategies into other areas of the curriculum. The instruction was
provided in three stages: importance of strategies, specific strategies to use while reading,
and comprehension monitoring. ISL instruction resulted in what has become a typical
outcome for studies examining metacognitive strategy use: a significant increase in strategy
knowledge and improvement on experimenter-developed comprehension measures, but
no difference in performance on standardized tests. Thus, ISL students made significantly
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greater gains on specifically constructed comprehension measures (cloze and error detec-
tion tasks) than non-ISL students and had more knowledge and awareness of cognitive and
metacognitive comprehension strategies. However, this knowledge and awareness did not
translate into improved performance on the Gates-McGinitie Reading Tests or the Tests of
Reading Comprehension, where there was no significant difference between the ISL and
control groups. It is not unusual in such studies to find differences on experimenter-
developed tests but not on standardized tests. In most cases the former have been designed
to focus specifically on the topics covered in the instruction, whereas standardized tests are
likely to encompass a broader range of topics.

Reciprocal Teaching (RT; Palincsar & Brown, 1984) is one of the most researched and
widely used programs for teaching comprehension strategies. The two main features of the
program are its focus on teaching four comprehension strategies (summarization, question
generation, clarification, and prediction) and that teaching is structured as a dialogue
between the teacher and students. This dialogue includes modeling of the strategies,
elaboration on students’ use of the strategies, assistance in their use, and feedback.
Students are encouraged to participate in the dialogue until they can assist other students
without the teacher’s help. A meta-analysis by Rosenshine and Meister (1994) examined
16 studies that evaluated RT. Studies that used a standardized test (11 studies total, two
of which yielded significant differences) had a moderate effect size, whereas studies that
used experimenter-developed tests (either short-answer or summarization tests; 10 studies
total, eight with significant diff