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ABSTRACT

When comprehension is viewed as problem solving ( Thorndike,
1917), comprehension monitoring may be regarded as the executive
decisions that manage the problem-solving process.

The purposes of

this study were: ( 1) to identify and to describe the executive
decisions, or metacomponents, utilized by gifted seventh-graders to
direct reading comprehension; ( 2) to examine the qualities that
characterize the metacomponents that emerged from the data; and, ( 3) to
determine the extent to which comprehension monitoring differs in
gifted students who are either skilled or less skilled in reading
comprehension.
The 5 skilled and 5 less skilled comprehenders were selected from
a pool of 70 gifted seventh-graders enrolled in conventional junior
high schools.

Materials consisted of two passages at each

participant's own instructional reading level.
accompanied by nine questions:

Each passage was

3 textually explicit, 3 textually

implicit, and 3 scriptally implicit ( Pearson & Johnson,
1982).

1978; Raphael,

The researcher met individually with each participant for 3

sessions ( one and one-half hours a week for 3 weeks).

Primary data

were concurrent and retrospective verbal self-reports ( Ericsson &
Simon,

1984; Cicourel,

1974).

The following eight categories of executive functioning emerged
from the data: ( 1) decision to monitor problem solving; ( 2) decision
to self-evaluate progress; ( 3) decision to develop a plan of action;
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(4) decision to identify, clarify and confirm task demands; ( 5)
decision to manage limited processing capacity; ( 6) decision to act on
affect; ( 7) decision to revise, modify or replan; and, ( 8) decision to
respond to external feedback.

Two of the emergent metacomponents

(decision based on affect, and decision to response to external
feedback) have not previously been considered as executive processes in
reading.
The analysis suggested that comprehension monitoring may be
characterized as a complex, active and interactive decision-making
process.
Narked differences and commonalities in metacomponential
functioning were found in the protocols of skilled and less skilled
comprehenders.

The skilled group used 7 of the 8 metacomponents more

frequently and accounted for approximately three-quarters of all
executive decisions.
group differed.

In addition,

the types of choices made by each

These results suggest that skilled and less skilled

gifted comprehenders differ in comprehension monitoring and that the
less skilled may not have executive control of comprehension.

However,

commonalities in comprehension monitoring suggest that these may be
general problem-solving skills and that the process is probably
fundamentally the same with more efficient and effective combinations
of metacomponents being employed by skilled comprehenders.
Limitations of the study were considered and implications
discussed.

The findings of the present study also served to raise more

issues that need to be addressed in future research.
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CHAPTER I

Introduction

Rationale for the study

Reading is the process of constructing meaning from written text
(Anderson, Hiebert,
self-explanatory.

Scott, & Wilkinson,
Instead,

1985).

No text is completely

the text is a blueprint and meaning is

something a reader creates in response to the text ( Tierney & LaZansky,
1980; Neilsen & Braun,

1983).

The process of comprehending has long

been considered to be problem solving.

Understanding a paragraph is like solving a problem in
mathematics.
It consists of selecting the right elements of the
situation and putting them together in the right relations, and
also with the right amount of weight or influence or force for
each.
The mind is assailed as it were by every word in the
paragraph.
It must select, repress, soften, emphasize, correlate,
and organize, all under the influences of the right mental set or
purpose or demand ( Thorndike, 1917, p. 329).

How we comprehend must be viewed in relation to who we are, why we
are reading, and what is being read ( Brown,
Bransford,

1979).

on the reader.

1982; Jenkins,

1979;

This dynamic interaction places great responsibility

Skilled readers are able to read strategically and are

able to adjust what they do to the demands of the situation.
Comprehension is metacognitive as well as cognitive.
readers don't just read strategically;

Skilled

they know about and exert

control over their strategic reading ( Brown,

1980).

In other words,
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these readers have knowledge about their mental resources and use this
knowledge to select appropriate strategies, and to monitor and regulate
the construction of meaning from text.

Knowledge of one's role in

thinking and learning, and the use of such knowledge constitute dual
aspects of metacognition ( Baker and Brown,

1984).

Metacognitive skills

have been attributed to an " executive process" in many theories of
human memory and artificial intelligence.
According to Brown ( 1977), executive control underlies deliberate
academic learning.

Reading and other problem-solving activities, as

outcomes of academic learning, " reflect, are symptomatic of, and are
epiphenomenal to" executive control ( Brown,

1977,

p.

4).

Brown ( 1977)

therefore claimed that what is of major interest is the executive
control of cognitions and not the cognitions, per

Sc.

The present

study is concerned with the role of executive control processes, or
metacomponents ( Sternberg,

1985,

1981; Spring,

1985),

in directing

reading comprehension.
The notion that the human mind is guided by a central processor is
taken for granted within any schema- theoretic system, man or machine
(Bobrow & Norman,

1975), and it is explicitly dealt with in at least

two models of reading ( Ruddell & Speaker,
1984).

1985; Pearson & Tierney,

According to Pearson and Tierney ( 1984), as a skilled reader

constructs meaning, he or she continually negotiates this meaning with
his or her " inner reader".

The inner reader refers to comprehension

monitoring processes that are more commonly referred to as the
executive or the "metacognitive demon" ( Sternberg,

1985; Brown,

3

Bransford, Ferrara, & Campione, 1983).
Executive decisions direct the strategic interaction of variables
in comprehension.

Flavell ( 1978,

pp.

1-2) offered the following

example of how metacognitive processes interact with cognition.

For instance, we suddenly get the vague sensation ( metacognitive
experience) that we may not fully understand what we have just
read, so we review ( cognitive action) the material and our
interpretation of it in order to find out exactly what, if
anything, is amiss ( another metacognitive experience).
Or we may
decide to read something for some purpose ( establish a goal) and
start by skimming parts of it ( cognitive action) in order to get
some initial sense of how hard the going is likely to be
(metacognitive experience).

According to Sternberg and Powell ( 1983), metacomponents,
executive functions or whatever one chooses to call the metacognitive
demon that directs everything else, are an essential element in
theories of intelligence and learning.

All but the most radical

behavioralists allow the organism internal control of its behavior.
Given the relationship of intelligence to giftedness it is not
surprising that gifted children have the potential to excel at
metacognition ( Sternberg,

1985,

1981; Sternberg & Davidson,

Indeed, based on the characteristics of gifted children,
on curriculum development for the gifted ( Bagford,
Polette & Hamlin,

1985).

the literature

1981; Lederer,

1983;

1980) advocates a program that is rich in critical

reading and independent study.

Critical reading and independent study

are subsumed by the term, metacognition ( Brown,

1985; Gates,

1983;

Baker, 1979).
Chipman and Segal ( 1985), however, remarked that " it has long been
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a puzzle in differential psychology why individuals with high IQ's show
little superiority in basic ability to learn" ( p. 4).

For more than

half a century there has been concern in the literature for gifted
children who do not achieve scholastically at levels commensurate with
their mental abilities ( Terman & Oden,
Whitmore,

1985,

1984).

1947; Gallagher,

1975,

1964;

The literature suggests that giftedness is best

regarded as the potential for academic excellence.

The realization and

expansion of that potential reflect experience and appropriate
educational opportunities (Alberta Education,

1983).

Nevertheless, it is commonly assumed that gifted students are
"gifted readers".

Trezise ( 1977) claimed that many gifted children

learn to read prior to coming to school through what seems to be some
"magical,

osmotic means".

According to Brown and Rogan ( 1983) " reading

seems to represent the essence of intellectual superiority"

(p.

6).

Few studies, on the other hand, have investigated the process of
comprehension in gifted children (Wong,
Mitchell & Irwin,

1985).

1982; Wingenbach,

1984;

Virtually no studies have examined

comprehension monitoring in gifted children who are poor comprehenders.
Researchers studying gifted children have tended to direct their
efforts toward identifying the characteristics of gifted students.

A

review of common characteristics of underachieving gifted students
(Daniels,

1983) revealed four major traits: ( 1) high vocabulary

relative to comprehension scores; ( 2) ponderous reaction time; ( 3)
inflexible approach to problem solving; and, ( 4) lack of revision or
adaptation of behavior to suit task demands.

These traits appear to
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reflect difficulties in executive control.

Some support for this

notion can be found in a recent study conducted by Braun and colleagues
(Braun, Rennie, & Labercane,

1985) that reported that average children

demonstrating a vocabulary-comprehension discrepancy on a survey test
were lacking in metacognition.
While many people would define intelligence as the ability to
learn ( Vygotsky,

1978; Feuerstein, Rand, Hoffman, & Miller,

1980); most

intelligence tests, in fact, measure what people have already learned.
While there are constitutional aspects to individual intellectual
differences,

it may be that a critical difference in intelligent

behaviors such as reading, rests on the executive management of one's
basic abilities.
According to Chipman and Segal ( 1985),

the primary research

problem today is to understand and to describe these metacognitive
processes in enough detail to make it possible to teach them.

Research

in the area has started to provide such evidence in reading
comprehension ( Baker & Brown,
Wagner & Sternberg,

1984; Gordon & Braun,

1983; Lupart,

1984).

1985; Wong,

1985;

Metacognition in the gifted

appears to be a particularly fruitful area of research, and insights
into executive decision making may arise from studies of gifted
students who are skilled or less skilled in comprehension monitoring.

6

Purposes of the research

The primary purpose of this research was to conduct an exploratory
study into comprehension monitoring in gifted seventh—graders.
specifically,

More

the research aimed to provide evidence of executive

control processes that direct reading comprehension.

Attempts were

made to describe the essential qualities that characterized these
control processes, and to compare the extent to which comprehension
monitoring differed in gifted students who were skilled or less skilled
comprehenders.

Research questions

The following questions served to guide the study.
1.

What metacomponents are utilized by gifted students to direct

the process of reading comprehension?
2.

What is the nature of the executive role in comprehension

monitoring?
3.

To what extent does comprehension monitoring differ in gifted

students who are skilled or less skilled comprehenders?
Research on metacognition in a number of different disciplines
suggests the possibility of transparadigmatic principles dealing with
intelligence, development, and education ( Sternberg & Powell,

1983).

However, according to Reeve and Brown ( 1984) and Forrest—Pressley and
Waller ( 1984); if future research on metacognition is to be fruitful,

7

more attention needs to be given to the development of theory and
methodology in this area.

There have been thoughtful criticisms of

metacognition ( Cavanaugh & Perlmutter,

1982); and even proponents of

the construct have described metacognition as "a monster of obscure
parentage" and "a many-headed monster at that" ( Brown, Bransford,
Ferrara, & Campione,

1983,

124).

p.

According to Kuhn ( 1970), " though many scientists talk easily and
well about the particular individual hypotheses that underlie a
concrete piece of current research,

they are little better than laymen

at characterizing the established bases of their field,
problems and methods" ( p. 47).

its legitimate

In addition, Harste, Woodward, and

Burke ( 1984) claimed that some researchers may be unaware of personal
beliefs and attitudes that guide their own research.
line of reasoning,

Following this

it seemed appropriate at this stage in my graduate

program to consider the bases underlying the conceptual and
methodological choices in the present thesis.

This interest does not

constitute a purpose of the research, per se, in terms of a specific
research question.

Instead,

(Harste, Woodward, & Burke,

it reflects an attempt at "meta" research
1984), a growing awareness of the

fundamental attitudes and assumptions underlying and directing my own
research decisions.
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Significance of the study

This study holds promise of theoretical, methodological, and
pedagogical significance.

The conceptual position that was outlined

and the literature that was reviewed,

drawing on information processing

and developmental psychology, may provide a more integrated framework
within which to examine comprehension monitoring.

Specifically,

conceptualizing comprehension monitoring as an executive
decision-making role may contribute to a clarification of what is meta
and what is cognitive.

The present study also extends work in

question-answer relationships into an investigation of the
comprehension monitoring processes at work in answering comprehension
questions.

In addition,

the research provides evidence of executive

decision making in gifted students.

Such information on executive

functioning in skilled child readers, as opposed to expert adult
readers, may contribute to a developmental model of proficient reading.
Finally, insights into comprehension difficulties may be obtained from
the self-report protocols of highly verbal unskilled readers.
Methodologically,

the present study may contribute to a refinement

of the verbal report procedures.

Verbalizations are data to be

accounted for within a model of the internal processes that produce
such responses ( Ericsson & Simon,
model of reading (Rumelhart,

1984) and within a corresponding

1985; Brown,

1982).

In this study,

discipline-specific refinements were suggested to better accommodate
and clarify verbal reports in reading research.

In addition,

this
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study used multiple process indicators to infer comprehension
monitoring.

Verbal protocols ( thinking aloud,

introspection,

retrospection) and behavior protocols in the form of field notes were
collected.

According to Afflerbach and Johnston ( 1984),

the pursuit of

multiple process information, particularly multiple verbal
self-reports, is an area not yet examined to any degree.
The study also has pedagogical significance.

The educational

needs of gifted students in Alberta are largely neglected (Alberta
Education,

1983).

Mitchell and Irwin ( 1985) pointed out that it is

commonly held that gifted students are automatically gifted readers who
easily transfer what is learned to new instructional situations.

The

instructional implications of this assumption are that gifted children
do not need to be taught higher level executive skills.
the literature (Whitmore,
Fox, Brody, & Tobin,

1984, 1985; Gallagher,

1983; Daniels,

In contrast,

1975; Clark,

1983;

1983; Vernon, Adamson, & Vernon,

1977) suggests that giftedness is a potential for growth, a potential
that must be nurtured if it is to develop.
automatically gifted readers.

Instead,

Gifted children are not

the gifted must be taught how

to develop their potential for excellence in comprehension.

A gifted

child is a " special needs" student who requires a qualitatively
differentiated program based on individual educational needs ( Sillito &
Wilde,
not:

1983; Alberta Education 1986, 1983).

The question,

Do gifted children need reading instruction?

rather:
children?

then, is

The question is

What kind of reading instruction is appropriate for gifted
Important developments have been made in teaching readers to
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develop metacognition ( Gordon,1985,
1985; Palincsar & Brown,

1983).

1983,

1980; Gordon & Braun,

1986,

Descriptions of decision-making

processes in skilled and less skilled gifted readers may contribute to
curriculum development in this area.

Definition of terms

Although many of the terms used in this study occur regularly in
the literature, wide variations are evident with respect to how the
terms are interpreted and applied.

For this reason,

the following

definitions of the most ambiguous terms are presented in this section.

Gifted

The participants in this study were defined as gifted according to
the following multifaceted, widely accepted definition ( Calgary Board
of Education,

1985).

Gifted and talented pupils are those who can be identified by personnel
professionally qualified in education for the gifted/talented as having
superior general ability and/or creative aptitudes and talents.
Due to
demonstrated or potential exceptional ability, these students require
special educational provisions based upon their exceptional needs.
Gifted children may be:
(a) achieving gifted
children who are achieving in accordance with
their ability,
(b) underachieving
gifted children who are not achieving well in
school, because they may have potential gifts and talents which have
not been identified, or may exhibit types of conduct which mask gifts
and talents.
They may be affected by physical or learning
disabilities, cultural differences, or forms of economic or social
deprivation.
(c) talented in specific areas
children with particular talents who
-

-

-
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need opportunities providing flexibility to experience or explore
them.

Comprehension

Reading comprehension may be regarded as the construction of
meaning from text.

Skilled comprehension involves the interaction of

reader characteristics, comprehension strategies,
task variables.

textual features, and

For the purposes of this study, comprehension was

operationalized in terms of performance on the Canadian Test of Basic
Skills ( King,
inventory.

1976) and the Burns and Roe ( 1980) informal reading

A gifted seventh-grader who scored at or above grade nine

was considered a skilled comprehender.

A gifted seventh-grader who

scored at or below grade seven was considered a less skilled
comprehender.

This rationale was broadly based on an expectancy

formula (Richek, List, & Lerner,

1983, p.87), which indicates that

students with a chronological age of 12 years and an E.Q. of 130, have
a reading expectancy of grade 9.

Cognition

Cognition refers to thinking and learning-- the actual knowledge
and strategies that are utilized by an individual to perform a task or
to acquire knowledge.

12

Metacognition

Metacognition refers to thinking about thinking.
of two clusters of general skills:

It is comprised

knowledge of cognition and

cognitive monitoring.

Me tacomprehens ion

Netacomprehension, one type of metacognition, refers specifically
to knowledge about the process of reading comprehension and to the use
of such knowledge to control the comprehension process.

Knowledge of comprehension.

Knowledge of comprehension refers to

"knowing about knowing"-- the awareness of one's role in the process of
reading comprehension.

Knowledge of comprehension is assumed to be

conscious, statable, and relatively late in developing ( Brown,
The term includes knowledge of comprehension strategies,
materials, and personal learning characteristics;

1980).

task,

together with

knowledge of the manner in which they interact in reading
comprehension.

Comprehension monitoring.
of this study.
monitoring.

Comprehension monitoring is the focus

Comprehension monitoring is one type of cognitive

These higher order control processes are commonly referred
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to as metacomponents, executive functions, decision-making processes,
the metacognitive demon, or the "inner reader".
coordinate comprehension through:

These processes

planning one's next move,

selecting

a strategy, checking the progress of any attempt to solve the problem,
evaluating the effectiveness of any strategic action, remediating any
difficulties, and revising one's strategies for reading ( Brown,

1980).

The term, comprehension monitoring, does not always imply conscious
control ( Collins & Smith,

1980; Brown,

1982)

.

Comprehension

monitoring for expert readers involves many automatic, overlearned
processes ( Baker,
However,

1979; Collins & Smith,

1980; Baker & Brown,

1984).

the development of comprehension monitoring commonly involves

conscious control ( Roehier & Duffy,

1984) and executive functioning can

usually be brought to the level of conscious awareness (Afflerbach &
Johnston,

1984; Lupart,1984).

Comprehension strategy.

Metacognition, metacomprehension,

comprehension monitoring, and comprehension strategy are hierarchically
related concepts.

Strategies differ in function and in level of

generality from comprehension monitoring processes.

Strategies refer

to the lower order, nonexecutive, procedures that carry out the
executive decisions.
strategies:
read,

rereading, concentrating on graphics, previewing what is

skimming, summarizing what is read, and generalizing beyond text

content.
level.

The following are examples of comprehension

Strategy use may be at either the conscious or automatic

14

Organization of the thesis

Chapter II presents a conceptual and methodological framework for
the study; and the research related to the research questions,
theoretical position and methodology.

Chapter III presents the design

of the study, and Chapter IV outlines and discusses data analysis and
findings.

The conclusions, discussion, limitations, and implications

of the study are presented in Chapter V.
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CHAPTER II

Review of the literature

The purpose of this investigation was to explore the executive
decisions and choices that comprise comprehension monitoring in gifted
seventh-graders.

The study was developed by integrating four strands

of research: ( 1) metacognition, ( 2) gifted education, ( 3) reading
comprehension monitoring, and ( 4) verbal self-reports.

This chapter

provides the conceptual and methodological framework for the study and
relevant research related to this position.

Metacognition

Philosophical origins

The prefix "meta" is derived from the Greek language where its
meaning describes such concepts as:
(Holowinsky,

1984).

beyond,

transcending, and higher

The term metacognition refers to the ability to

reflect on one's own mental activities, and the ability to control
one's own thinking and learning--thinking about thinking.
which knows, know itself?
self-consciousness.

How can that

Metacognition is the dawning of

The question of the mind's " I" has long fascinated

philosopher and scientist, alike.
In the fourth century B.C. Aristotle wrote that to be conscious
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that we are perceiving or thinking is to be conscious of our own
existence.
think,

This was echoed by Descarte in 1637, " Cogito ergo sum", I

therefore I am.

man's intentionality.

Kant ( 1781) was intrigued by free will and
In the Critique of Pure Reason (Kant,

1781), he

claimed that reason was the prime determinant of behavior-- I will,
therefore I am.

This concept was extended by the twentieth century

physicist, Schrodinger ( cited by Davis & Hersh,

1981), who pointed to

empirical evidence from quantum physics to insightfully observe that
the " I" that observes the universe is the same " I" that creates it--You
think,

therefore I am.

Metacognition would appear to be not only a

distinctively human characteristic, but perhaps the sine qua non of
human thought itself.

Netacognition and inteUigencEe

The relationship of metacognition to intelligence has also been of
enduring interest.

In the nineteenth century, Wundt,

the founding

father of psychology, considered the intent of the will or the
self-regulation of the individual, not some unconscious power,
the determinant of behavior ( Richard, 1980; Humphrey,
to Blumenthal ( 1980),
of Wundt's work.

1968).

to be
According

the issue of self-control processes was the core

Wundt named his psychological system "voluntarism" to

indicate its foundation in an active control process.
Binet ( 1909) believed that intelligent thought consisted of three
distinct elements:

the tendency to take and maintain a definite
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direction,

the capacity to make adaptations for the purpose of

attaining a desired end, and the power of self-criticism.
elements are now regarded as metacognitive functions.

All of these

In addition,

Binet viewed intelligence as a dynamic construct that could be
developed through "mental orthopaedics".

Spearman's ( 1923) functions

also resemble contemporary theories of nietacognition:

educing

relations, educing correlates, and self-recognition of one's own
experience.
However, a number of interrelated factors contributed to the
neglect of metacognition as a legitimate research field.

First,

the

work of Binet and Spearman generated an interest in psychometry and a
focus on prediction of performance.

This interest led to the

development of instruments such as the Stanford-Binet and the WISC-R
intelligence tests.

These tests emphasis the products, rather than the

processes of intelligence, and focus on those characteristics of an
individual that are considered most likely to remain stable and
constant over time.

In addition, Freud and the psychoanalytic school

stated that behavior was largely a function of subconscious emotional
processes, and research focused on nonintellectual processes.

But

perhaps the most obvious factor was the forty years of behavioralist
psychology.

Forces external to the individual were considered to be

determinants of behavior, and only variables that were directly
observable and measurable were considered to be legitimate research
concerns.

All behavior, physical or intellectual, was seen as a single

type established by the formation of stimulus-response connections.
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All organisms, pigeons or humans, were seen as following the same
associative laws of learning.
However, beginning in the late 1960's and 1970's,

there was

renewed interest in cognitive determinants of behavior and in a dynamic
view of intelligence ( Vygotsky,
1980; Sternberg,

1985).

1962,

1978; Feuerstein, et al.,

1979,

Attention is now focused on developmentalist

and human information processing models that can explain metacognition.

It is one of the liberations of current theories of cognitive
science that we admit that human beings are intentional and that
an adequate dxplanation of human behavior necessitates reference
to the intention or the meaning of the behavior to the individual
who performs it, that is, the individual's understanding of what
she is doing ( Brown, Bransford, Ferrara, & Campione,
112).

1983, p.

According to Sternberg ( 1985), metacomponents are considered to be
the most global, central feature of human intelligence, and differences
in functioning on the metacognitive level largely explain individual
differences in general intelligence.

There can be no doubt that the major variables in the individual
differences equation will be those deriving from the
metacomponents.
All feedback is filtered through these elements,
and if they don't perform their function well, then it won't
matter very much what the other kinds of components can do.
It is
for this reason that the metacomponents are viewed as truly
central in understanding the nature of general intelligence and
its development

(p.

124).

Intelligence can be viewed as the ability to learn ( Vygotsky,
1978; Brown & French,
1980).

1979; Sternberg,

1985; Feuerstein, et al.,

1979,

Metacognition may be the key to expert learning--learning how

to learn.

Research on metacognition has included the study of

19

intelligent behaviors,

such as academic tasks.

Findings suggest that

the inability to manage one's own cognitions is related to poor
performance on such tasks ( Campione & Armbruster,
Bransford, Ferrara, & Campione,

1983; Sternberg,

1985; Brown,
1985).

In support of

this notion, metacognitive training has been successful in facilitating
the performance of intelligent behaviors,
et al.,

1980; deBono,

such as thinking ( Feuerstein

1975), problem solving (Whimbey & Lochhead,

1980), reading and writing ( Gordon & Braun,
Brown,

1983).

1986, 1985; Palincsar &

However, if metacognition is to realize its potential

contribution to theory and practice, clarification and refinement of
the concept are necessary ( Reeve & Brown,
Waller,

1984; Forrest-Pressley &

1984; Brown, Bransford, Ferrara, & Campione,

1983).

Two major issues bear directly on the concept of comprehension
monitoring.

In the discussion that follows, first the hierarchical

relationships subsumed by the terms, metacognition and
metacomprehension, will be delineated.

Following that discussion,

the

role of conscious awareness in comprehension monitoring will be
addressed.

Conceptual clarity

Netacognition refers to the dual aspects of knowledge about
cognition, and cognitive monitoring ( Baker & Brown,

1984).

The terms

metacognition, cognitive monitoring, and cognitive strategy are
hierarchically organized.

Netacognition is the superordinate term that
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subsumes the coordinate concepts of knowledge and control.

Cognitive

monitoring refers specifically to the higher order executive control
processes that plan and coordinate thinking and learning.

The term,

cognitive strategy, is subordinate to cognitive monitoring and refers
to lower order activities engaged in to acquire knowledge and to carry
out the executive plan ( Sternberg,
Metacomprehension,

1985).

one type of metacognition, refers to knowledge

and control of reading comprehension.
skills, comprehension monitoring,
study.

It is the second cluster of

that is emphasized in the present

Comprehension monitoring is one type of cognitive monitoring.

According to Baker and Brown ( 1984), comprehension monitoring skills
include:

"checking the outcome of any attempt to solve the problem,

planning one's next move, monitoring the effectiveness of any attempted
action, and testing, revising, and evaluating one's strategies for
learning"

(p.

354).

Control of cognition is relatively unstable,

rarely itatable or conscious, and relatively age independent ( Brown,
1982).

Therefore, although executive control processes are more often

used by older children and adults, such processes are not always used
by them, and young children may monitor their own cognition.
Comprehension strategies refer to specific reading strategies.
The strategies available to the reader include:

rereading,

concentrating on words, concentrating on graphics, previewing,
summarizing,

taking notes,

skimming, asking self questions, and

generalizing beyond text.
The literature does not always make a clear distinction between
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the executive decision-making processes and the nonexecutive
problem-solving strategies that are used to carry out the executive
decisions ( Brown, Bransford, Ferrara, & Campione,

1983).

Reading

activities such as identifying important ideas and modifying reading
rate have been " dignified" as metacognitive.

For example,

in a

well-known review of comprehension monitoring, Wagoner ( 1983) appeared
to disregard the distinction between executive process and nonexecutive
strategy.

In 1976-77, 0lshaysky, using a protocol analysis paradigm, looked
at comprehension strategies used by tenth grade good and poor
readers both to identify and to solve problems in comprehension,
activities which are indistinguishable from what we now call
comprehension monitoring strategies (p. 337).

Brown and colleagues ( Brown, Bransford, Ferrara, & Campione,

1983)

pointed out that " it is often difficult to distinguish between what is
meta and what is cognitive"
and ambiguity,

(p.

106).

To reduce conceptual vagueness

intellectual behavior can be distinguished by function

and by level of generality.

According to Sternberg ( 1985), components

can be distinguished on the basis of function into three kinds:
metacomponents, performance components, and knowledge acquisition
components.
Metacomponents,

the focus of the present study, are higher order

executive processes that are used for planning and decision making in
problem solving: ( 1) decision as to just what the problem is that
needs to be solved, ( 2) selection of lower order components to effect
solution of the problem, ( 3) selection of a strategy for combining
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lower order components, ( 4) selection of

one or more representations

or organizations of information upon which the lower order components
and strategies can act, ( 5) allocation of attentional resources, ( 6)
solution monitoring, and ( 7) sensitivity to external feedback.
The two types of nonexecutive components are:
components and knowledge acquisition components.

performance
Performance

components are lower order strategies that carry out the plans and
implement the decisions of the metacomponents.

Knowledge acquisition

components are lower order activities involved in learning new
information.

For instance, a large vocabulary indicates the effective

use of knowledge acquisition components.

All control to the system

passes directly from the metacomponents, and all information from the
system passes directly to the metacomponents.

In performing a task or

in acquiring new information, mediation is supplied by the
metacomponents.
Metacomponents also have greater generality than other components
since executive functions such as planning, monitoring, and
self-evaluating are highly overlapping across widely differing tasks.
The present research reflects the information processing position that
the components of intellectual activity can be distinguished on the
basis of function and generality.
themselves that are metacognitive.

Therefore,

it is the metacomponents
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Role of awareness in comprehension monitoring

The second major issue in metacognitive theory is the lack of
consensus on consciousness in comprehension monitoring--conscious
control versus automatic self-regulation.

Are metacognitive processes

only effective if an individual consciously controls them (Reeve &
Brown,

1984; Paris, Lipson, & Wixson,

1983)?

Ambiguity in this area

can, in large part, be traced to its modern origins in two distinct
research traditions:

developmentalist and human information processing

psychologies.
A basic distinction between developmentalist and information
processing models revolves around the question of whether or not young
children and adults are fundamentally different learners.
an open theoretical question ( see Siegler,

This remains

1985; Gelman & Baillargeon,

1983) and will not be debated in this thesis.

Instead,

this thesis

views the two research traditions as complementary, each contributing
to a more comprehensive view of metacognition.
Soviet developmentalist psychologists ( Vygotsky,
Luria,

1968)

processes.

1978; Leontiev &

have shed light on the emergence and training of control
Within this tradition, one of the most critical aspects of

development was the increasing ability of children to consciously
control or direct their own behavior.

Vygotsky ( 1978) emphasized the

role of social interaction in mediating metacognition.

He postulated

that the regulatory role becomes internalized through social
interaction with a supportive expert.

Through the transition from
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"other" to " self" regulation, children become increasingly able to
self-regulate until, as mature thinkers,

they are capable of providing

the " supportive other" role for themselves.

Thus, interactions between

experts and children appear central in providing a major impetus to
cognitive growth.

In the dynamic assessment of cognitive ability,

the

difference between what a child can do unaided and with support
constitutes the zone of proximal or potential development.

Vygotsky's

dynamic assessment methods illuminate both the bandwidth of competence
and the type and degree of overt aid needed to create competent
performance ( Brown & Reeve,

1985).

Developmentalist approaches,

therefore, emphasize the importance of learning with conscious
awareness in the emergence and training of self-regulatory mechanisms
in novel task contexts.
Campione and Armbruster ( 1985), however, indicated that the above
position was perhaps too simplistic--all learning is probably not
accompanied by deliberate conscious awareness and many of the
automatized activities of experts are rarely brought to consciousness.
"It is no doubt true that in proficient learners, a good deal of new
learning goes on without accompanying awareness.

That is, proficient

learners acquire new ways of solving problems without ever stopping to
bring those activities to consciousness" ( Campione & Armbruster,

1985,

p. 337).
Information processing models have used the computer program as a
metaphor and a heuristic for studying thinking, and thinking about
thinking.

According to this perspective, people are limited capacity
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manipulators of symbols ( Siegler,

1983; Sternberg & Powell,

1983).

Automization plays a crucial role in overcoming processing limitations
and automatic "meta-control" processes have been suggested in a variety
of domains.

For instance, Levy ( 1982), suggested that metacognitive

programs in the central nervous system allocate control of processing
of information and behavior to one hemisphere of the brain or the other
in accordance with the perceived nature of the task.

According to Levy

(1982), " the meta-control hypothesis would predict that if a task is
perceived to be linguistic, processing control would be allocated to
the left hemisphere" ( p. 201).

According to Levy,

the human brain/mind

functions as a self-regulating unit which " takes control not in
accordance with its actual competencies for the particular task
presented, but rather in accordance with its beliefs regarding the
general nature of the problem presented"

(p.

204).

While Levy's ( 1982)

meta-control process is speculative, it suggests a high degree of
complex, self-automated, unconscious control by the organism.
The number, complexity, and speed of operations involved in
reading are staggering.

Conscious processing is slow, laborious, and

taxing to the system; and reading is only possible because a
substantial proportion of the operations are automatized and thus
require minimal mental effort (LaBerge & Samuels,
Kamil,

1984; Spiro,

1980; Sternberg,

1974; Samuels &

1985).

Collins and Smith ( 1980) claimed that the principle of
automaticity also applies to comprehension monitoring processes.
Collins and Smith ( 1980) reacted against Locke's ( 1975) claim that too
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much comprehension monitoring can actually interfere with reading.

First, when it comes to reading deeply and analytically, we hold
that monitoring is in fact needed all the time.
Contrary to
claims like Locke's, such constant monitoring will not interfere
with learning once the monitoring is sufficiently well practiced
so that it is automated and unconscious... the fallacy in the above
claim lies in the hidden assumption that monitoring must go on
consciously and hence usurp limited processing resources; in fact,
it seems that some kinds of mental processes that are practiced
enough can become unconscious and automated, thereby not requiring
resources that are in short supply ... And comprehension monitoring
may well be this kind of process.

Baker ( 1979) pointed out that although mature readers typically
engage in comprehension monitoring, it is not often or even usually a
conscious experience.

When comprehension is proceeding smoothly, good

readers behave as if on automatic pilot.

A little introspection about the way we read will reveal that we
usually are not aware of asking ourselves if we understand.
Yet
some sort of self-questioning must occur; otherwise, how would we
know when we fail to understand?
For most of us, most of the
time, understanding comes relatively automatically ( p. 2).

Information processing approaches,

therefore, contribute to the

understanding of efficient automatized processing.

In fact, according

to Sternberg ( in press) a theoretical source of difference between
gifted and other individuals is the likelihood of adeptness in
automization among the gifted.
When the developmentalist and information processing views are
combined, a comprehensive picture of coordination between consciously
controlled and automated metacoinponents is possible.

For example, in

reading, conscious comprehension monitoring is not an end in itself,
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but a means to an end.

In addition, it is necessary for the reader to

move back and forth smoothly between conscious and automated processing
to accommodate both novelty and familiarity in the reading context.
Impaired coordination between the two states may contribute to
comprehension difficulties.
In conclusion, metacognitive processes can be distinguished on the
basis of function and generality, and metacognitive processes may
operate at either the conscious or automatic level.

This position,

drawing on both the developmentalist and information processing
approaches, has important implications for research on comprehension
monitoring.

First, evidence of metacognitive knowledge about the

comprehension process together with evidence of strategy use during
reading cannot be taken as evidence of comprehension monitoring.
Having knowledge of any sort does not guarantee its use.

For more than

half a century the literature has reflected a concern for Whitehead's
(1929) " inert knowledge" and Glaser's ( 1985) "passive knowledge".

Even

a strategic repertoire does not guarantee appropriate management of
that resource ( Brown,

1985).

Therefore, evidence of executive control

must be sought under actual reading conditions.

However,

it is usually

possible to encourage readers to switch from automatic pilot to
controlled mode with challenging text (Lupart,
Johnston,1984).

In conclusion,

1984; Afflerbach &

the present study reflects an attempt

to provide clarification and refinement of the concept of metacognition
insofar as reading comprehension monitoring is concerned.
may be regarded as representing the " radical middle".

The position
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The nature of giftedness

Given the intimate relationship of metacognition to intelligence,
it is surprising that there has been little research on comprehension
monitoring in gifted children.

Do the gifted excel in comprehension

monitoring?
It is a commonly believed that all gifted children are effective
and efficient learning managers who can learn on their own.

This may

be based on the assumption that " genuine giftedness" will be expressed
even without support and recognition, perhaps even that creative genius
thrives on adversity and opposition ( Vernon,

1970).

However,

there has

been more than a century of research and experience with the gifted
following Galton's Hereditary Genius ( 1869).
constitutional aspects of intelligence,

While there are

the realization and expansion

of that potential is determined by the mediating role of interactions
between persons ( Vygotsky,
1984; Feuerstein et al.,

1978; Luria,

1980,

1979).

1982,

1978; Doise & Mugny,

According to Clark ( 1983), " two

individuals with approximately the same genetic capacity for developing
intelligence, as a result of the environment with which they interact,
could be regarded as high achieving, potentially gifted or educably
retarded"

(p.

10).

The most widely accepted definitions of giftedness in Canada and
the United States (Narland,
Board of Education,

1971; Alberta Education,

1986; Calgary

1985) define gifted children as those children who
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by virtue of outstanding abilities are capable of high performance.
Critically, children capable of high performance include both those
with demonstrated achievement and children with potential for
excellence.
The ultimate aim of education is to develop the potential of the
individual in order that he or she might fulfill personal aspirations
while making a positive contribution to society (Alberta Education,
1986).

For over fifty years Alberta Education has made special

provisions for the education of exceptional students.

While the term

"exceptional" when applied to students might be expected to refer to
the gifted and talented, only recently ( 1984) have such students been
included in the same manner as students with educational disabilities
in programs and funding for special education.

A gifted student

"requires special programs beyond the regular school program to realize
his/her contribution to self and society" (Alberta Education,
30).

1985, p.

A gifted child, just as any child not receiving appropriate

instructional support, will fail to thrive.

The Task Force on Gifted and Talented Pupils has determined that
there is an urgent and critical need to recognize the gifted and
talented children of Alberta and to provide more adequately for
their special educational needs.
In order to reach their full
potentialities, these children must have suitable challenges and
profitable educational experiences.
The Task Force has found that
some schools and school jurisdictions in Alberta are doing a
satisfactory job of serving their gifted and talented pupils,
within existing resources: however, many schools' provisions for
these children are unsatisfactory.
The educational needs of
gifted and talented children are largely neglected. (Alberta
Education, 1983, p. vi)

"Potentialities that are not identified, respected, and nurtured
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will atrophy... those few who survive the fear, indifference, hostility,
envy, and sarcasm of society toward their giftedness are sometimes able
to triumph as adult leaders in their fields.

But to do so involves a

constant struggle against the status quo, a struggle the majority of
gifted youngsters generally find not worth the battle" (Miller & Price,
1981, cited by Alberta Education,

1985,

p.

16).

In a recent publication Daniels ( 1983) stated that gifted children
with serious learning difficulties markedly demonstrate four major
traits that are not characteristic of gifted children as a whole.
First,

the children usually appear to do better than average on

vocabulary tests but demonstrate a noticeable failure to read on an
obviously higher or more sophisticated level.

Second,

their speed of

reaction is ponderous. "At times, it appears that they are giving too
much thought to behavior that really ought to be nearly automatic.
They always have to think things through" ( p.

10).

Third,

such

children are inflexible in their approaches to problem solving.

They

tend to learn a technique or develop a procedure and cling to it.
Fourth,

they find it extremely difficult to adapt their behavior to

suit task demands.
This profile leads one to speculate that the noted failure in
reading comprehension may be related to difficulties in the
self-control and self-management of learning.

Interestingly, a recent

study conducted by Braun and colleagues (Braun, Rennie, & Labercane,
1985) indicated that average children demonstrating a
vocabulary-comprehension discrepancy were lacking in metacognition.
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Additional support for the speculation can be found in the literature
on reading programs for the gifted.

While the area is clouded by a

lack of general agreement as to what constitutes appropriate reading
curricula for gifted children (Dole & Adams,

1983), based on

characteristics of gifted children the literature advocates programs
rich in critical reading/thinking skills and independent study
(Bagford,

1981; Bonds & Bonds, 1983; Boothby,

1983; Keck,
Rogers,

1979; Lederer,

1983; Seiger,

1983; Long,

1983; Trezise,

1980; Brown & Rogan,

1983; Polette & Hamlin,

1978; Wagner & Penner,

1980;

1984).

Critical reading/thinking and independent study are subsumed by the
term, metacognition ( Brown,

1985; Gates,

1983; Baker,

1979).

Yet, it

is in just this area that the gifted are potentially superior.
According to Sternberg ( 1981),

the gifted should excel at

metacognition, and superior cognitive monitoring is a likely candidate
for distinguishing the gifted from their nongif ted peers.

Despite the

urgency, researchers have tended to focus on defining giftedness and
characterizing the attributes of the gifted.

Few researchers have

studied these children in actual reading situations ( Wingenbach,
Mitchell & Irwin,

1985; Wong, 1982; Anderson,

1986).

1984;'

Virtually no

studies have addressed the extent to which underachieving gifted
students may differ form their achieving peers in reading comprehension
monitoring.

The present study represents a first systematic attempt to

identify and to describe the set of executive processes that direct
reading comprehension in gifted students who are skilled or less
skilled readers.
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Comprehension monitoring

Introduction

Research that aims at investigating reading comprehension
monitoring must rely on a guiding theory of comprehension, covering the
skills, knowledge, and activities that it entails.

These variables

have been applied and are represented in a contextualist model in the
form of a tetrahedron ( Brown,

1982).

The tetrahedral model, borrowed

from Jenkins ( 1979) and Bransford ( 1979), is comprised of four points:
(1) the nature of the materials to be learned, ( 2) the criterial tasks
to be accomplished as evidence of comprehension, ( 3) the special
characteristics of the reader, and ( 4) the strategies engaged in by the
reader.

The model emphasizes two sources of complexity in the

comprehension process.

First, it highlights the interactive nature of

the variables in comprehension.
role in planning,

Second, it implicates the executive

selecting, orchestrating, monitoring, and evaluating

comprehension.
Comprehension monitoring is discussed within the framework of the
tetrahedral model ( Brown 1982) and selected current research on
comprehension monitoring is presented under headings which represent
variables affecting comprehension:

materials,

characteristics, and reader strategies.
exemplary studies.

task, reader

This review is limited to

Whenever possible, research with the gifted is
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included.

Materials

One focus of research on comprehension monitoring is the nature of
the reading materials.

The nature of the materials refers to

characteristics of text that affect understanding.

Recent interest in

text features that influence understanding has focused on audience
appropriateness, unity, coherence, and structure (Anderson and
Armbruster,

1981).

For instance, efforts to read materials will be

aided if a reader ' is able to recognize and to capitalize on the logical
arrangement of ideas in text, understanding how and why the ideas are
interconnected.

Discourse has standard structures that can be

identified by readers to help set up expectations to guide the reading
process ( story grammar, cause and effect,

temporal sequence, compare

and contrast, description, and enumeration).

Within the underlying

structure, readers can consider the influence of features such as
content ( familiarity, interest, appropriateness), vocabulary,
and style ( coherence and cohesiveness).

syntax,

Two exemplary studies will be

discussed to illustrate research on comprehension monitoring in this
area.
The study by Owings, Petersen, Bransford, Morris, and Stein
(1980), demonstrated that the awareness of inconsistencies in a reading
passage was linked to the executive decision to allocate increased
processing capacity to that inconsistent materials.

Owings et al.
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(1980) manipulated the internal consistency of passages by varying the
extent to which descriptions of characters were logically related to
their behaviors. In "nonarbitrary" versions of the stories subjects and
predicates of those sentences were re-paired, generating such strings
as: The sleepy boy had eaten the hamburger; The hungry boy had played
basketball.
The subjects were successful and less successful fifth graders who
were instructed to read and study arbitrary and nonarbitrary versions
of stories,

to rate them for difficulty,

and to recall the stories.

to justify their responses,

Only the good readers consistently

recognized that the arbitrary passage was more difficult and justified
their answers appropriately.

Because they were aware of the difference

in text structure and the effect of this difference on learning,

the

better students allocated more time to reading and studying the
arbitrary passage.
A recent study by Cordon and Braun ( 1985) investigated the effects
of explicit instruction of the structure of narrative text, folk tales,
on fifth graders metacognitive knowledge and use of story grammars as a
metatextual aid in the planning and organization of reading and writing
tasks.

The research found that sensitizing children to story grammar

by explicitly specifying story elements and then having children use
the grammar as a composing framework provided children with a
transferrable framework for the executive planning and organizing of
reading and writing tasks.

The children used the framework both to

understand content that was explicitly presented in text, and as an aid
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in constructing implicit relationships.

In addition, knowledge of

story grammar improved children's access to requisite background
information on the topic and served in planning written compositions.
In summary, a reader needs to be able to identify and to use the
structure and organization of text in understanding reading and
writing.

The Owings et al. ( 1980) study indicated that readers need to

be aware that difficulties in- comprehension may be due to textual
inadequacies, and that an executive decision to allocate additional
time and energy to such materials must be made in order to make them
meaningful.

The Gordon and Braun ( 1985) study indicated that students

can be taught to identify textual features and to use such knowledge in
executive planning end organization in reading and writing.
of the present study,

In terms

the review of comprehension monitoring processes

associated with reading materials was important from the standpoint of
considering processes that might emerge from the data in the course of
this research.

Tasks

An interrelated comprehension variable to be considered in
conjunction with materials is the criterial task.

When reading,

the

reader has one or more tasks, purposes, or goals to accomplish.
Readers must know why they are reading and what will be expected as a
result of the reading.

Tasks do vary in the kinds of cognitive demands

required to perform them:

gist, verbatim recall, following directions,
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resolving ambiguities,

skimming, identifying the author's point of

view, and self-questioning.
The Kobasigawa, Ransom, and Holland ( 1980) study illustrates the
decision-making process at work in meeting implicit task demands.
Children in grades four,

six and eight were directed to find specific

information in short passages.

In one passage the information could be

found most efficiently by skimming the first sentence of the paragraph.
In the other passage the information could be located by skimming the
passage for a key word.

The executive decision to select the skimming

strategy to meet implicit task demands was only clearly seen in the
eighth-graders.

The study showed that that even when children know

about the skimming strategy.and can skim when explicitly directed to do
so,

they may not make the executive decision to select that strategy.
Sensitivity to this match between task demands and executive

functioning can also be investigated through students' selection of
retrieval cues.

Wong ( 1982) investigated whether learning-disabled

children differed from gifted and average children in two metacognitive
control processes, organization and self-checking in selecting
retrieval cues that would aid in subsequent story recall.
Ten children from each category, selected from grades five through
seven, were randomly divided into treatment and control conditions and
seen in groups of three.

Those in the treatment group followed

silently on their own copies while a folk story was orally read.
then provided a written recall.

They

After recall each child received the

story typed on index cards, one idea unit per card, and were asked to
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reread the story on the individual cards.

Then they were asked to

select 12 cards representing 12 idea units that they would like to have
as retrieval cues if they were asked to remember the story.

The

children in the control group received the same treatment except that
they were not asked for a written recall of the story prior to cue
selection.
The results indicated that learning-disabled children, compared to
average or gifted children, lacked metacognition insofar as the
decision to engage in self-checking was concerned.

Additionally, while

the learning disabled did operate with a plan in their search behavior,
it was less efficient.

Gifted children, on the other hand, in

comparison to the other two categories,

tended to operate by a

nonverbalized plan in their cue selection.
rapidly scan the idea units,

They were observed to

simultaneously making two piles of them.

The gifted children returned to the smaller pile, containing the
potential retrieval cues, and carefully examined each card eliminating
unwanted cards.

Finally,

they checked through the contents of the

retrieval cues and counted them to ensure they numbered 12.

Regarding

the manipulation of written recall, all children in the treatment
condition chose significantly more important idea units.

In the

control group children in each category chose more less important
ideas, although gifted children chose fewer less important cues.
In summary, a reader's performance is affected by knowledge of
task demands.

Findings suggest that such differences in task

performance are closely related to age and ability.

However, anyone
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who is inexperienced in a task is unlikely to be sensitive to the
specific cognitive demands of a new task.

Therefore, younger and less

experienced readers can be considered to be novice readers and can be
expected to perform below the level of experienced readers.
of the present study,

In terms

task variables were represented by comprehension

questions designed to tap a range of task demands.

Reader characteristics

In addition to management of material and task variables, a reader
must also consider personal strengths and weaknesses.
self-knowledge includes:

attitudes,

This

interest, and motivation;

preferred learning techniques, "mapping" text as opposed to underlining
key concepts; background knowledge,

including knowledge of the other

variables in the tetrahedron; and impulsive versus reflective thinking
style.

A reader must not only develop self-awareness but must see how

such characteristics are related to reading and learning, and manage
the comprehension process accordingly.

The relation of reader

characteristics to comprehension monitoring is examined in the
following studies.
One reader characteristic that has implications for comprehension
monitoring is interest.

Martin ( 1984) examined gifted students'

attitudes toward reading.
administered to 124 sixth-,

Reading attitude instruments were
seventh-, and eighth-grade students who

were grouped according to ability as gifted, average, or below average.
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The students were then classified as having positive or negative
attitudes toward reading and their open-ended responses were analyzed.
In spite of the widely held assumptions that the gifted like to
read, and do read well from an early age ( Brown & Rogan,

1983), less

than one half ( 49%) of the gifted expressed positive attitudes.

One in

five ( 19%) of the 41 gifted students in grades six through eight
expressed negative attitudes toward reading.

The gifted. students with

negative attitudes stated most frequently that they had better things
to do than read,

that reading took too much time, or that the materials

they were asked to read were not interesting.

These dislikes

concerning reading were similar across the ability groups.,

None of the

students with negative attitudes listed reading as one of the ten
things they liked to do out of school.
A number of questions regarding the validity and reliabilty of
Martin's ( 1984) study may be raised.

Concern centers on the assessment

instruments for both the concepts of interest and giftedness.

First,

attitude/interest was measured through a paper and pencil test
utilizing a five-point Likert scale. ' The resultant score,
provides a narrow view of interest in reading.
sample,

then,

Regarding the student

the identification and selection criteria for Martin's ( 1984)

gifted students were not indicated.

With few exceptions, only

achieving gifted students are included in special programs for the
gifted ( Sillito &

Wilde,

1983).

It is reasonable to assume,

then,

that Martin's ( 1984) sample represents children with demonstrated
academic achievement.

Given the limitations of interest inventories,
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one may speculate that if a number of achieving gifted students have
negative attitudes toward reading,

that figure would likely be higher

among underachieving gifted students.
A basic reader characteristic is cognitive style ( Logan,

1983).

Cognitive style may be regarded simply as a preferred or typical mode
of problem solving or thinking.

Does cognitive style affect one's

ability to monitor comprehension?
Pitts and Thompson ( 1984) investigated cognitive styles as
mediating variables in comprehension processes.
fourth-, 48 fifth-, and 39 sixth-grade students.

Subjects were 40
Inferential

comprehension scores were based upon responses to passage-dependent
inferential reading questions designed to be either schema-familiar or
schema-unfamiliar passages.

Cognitive style was determined through

teacher-rated Children's Cognitive Style Assessment instrument,
reported to be " reasonably reliable and valid".

In addition, each

subject completed a paper and pencil measure of field independence,

the

Group Embedded Figures Test, developed by Wltkin, 0ltman, Raskin, and
Karp ( 1971).

The Witkin et al. ( 1971) measure was viewed as

particularly powerful in explaining comprehension processes ( also see
Spiro & Tirre,

1980).

Pitts and Thompson ( 1984) reported that cognitive styles were
significantly related to inferential comprehension abilities and
predicted comprehension abilities.

Good comprehenders were

characterized as field-independent, reflective,, flexible-control
students who were expected to be able to monitor and control
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comprehension.

On the other hand, poor comprehenders were

characterized as field-dependent, impulsive, constructed-control
students who were " predisposed" to difficulties- in comprehension
monitoring.

In Pitts and Thompson's ( 1984) view,

field-dependent,

therefore,

the

impulsive, constructed-control student who most needs

to develop monitoring skills may be least able to engage in such an
analytic process.
Readence and Baldwin ( 1978) have pointed out that a skilled reader
moves flexibly between a conscious reflective mode and an automatic
mode that has the appearance of impulsivity.

However, while both

skilled and less skilled readers may demonstrate a lack of intermediate
processing in comprehension monitoring it may represent automatic
processing in the skilled students and a lack of processing in the less
skilled.

There is considerable research to suggest that the typical

modes of problem solving of underachieving students may differ from
their achieving peers (Loper & Murphy,

1985).

In particular,

there is

evidence to suggest that underachieving students may lack metacognition
(Brown, Campione, & Day,

1981; Palincsar & Brown,

1983).

The notion

that academic underachievers may lack metacognition has generated
considerable interest in direct explicit instruction of cognitive
monitoring ( Palincsar & Brown,
Loper & Murphy,

1985).

1983; Meichenbaum,

1985; Huhn,

According to Meichenbaum ( 1985;

1980;

1981;
1977),

impulsivity and other characteristics of cognitive style do not
indicate an " intrinsically impulsive" style.

Such children are simply

impulsive, and with instruction in self-management skills impulsive
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children can learn to become reflective.

However,

the extent to which

cognitive characteristics are immutable or modifiable remains
unresolved.
In summary, readers must know what it is that they bring to the
reading situation and must become aware of how individual
characteristics such as style,

skills, background knowledge, interest,

and motivation affect comprehension.

Readers must be able to identify,

and adjust the comprehension process to account for mismatches between
reading and reader characteristics.

There is some evidence to suggest

that underachieving students may habitually address problem solving in
ways that differ from their achieving peers.

However, cognitive style

may not represent immutable cognitive characteristics and it may be
possible to modify approaches to problem solving through instruction in
metacognition.

Since the present study examined comprehension

monitoring in underachieving, as well as achieving gifted children,

the

findings of this study may shed some light on this controversial area.

Reading strategies

Comprehension monitoring involves not only knowing about materials,
tasks, and one's role in comprehension but also having a repertoire of
problem-solving strategies.

The executive processes employ such

strategies to foster or to remediate understanding.
A recent study by Cordon and Braun ( 1986) was designed to
investigate whether or not instruction aimed to heighten awareness of
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narrative structure would enhance students
comprehension and composition.
in each comparison group).

use of story during

The subjects were 54 fifth-graders ( 27

Retrospective self-reports were used as a

means of revealing the processes/strategies used by these children in
comprehension and recall as well as in composing.
following the silent reading of a story,
that story.
writing,

Immediately

students wrote a summary of

Immediately following the summary,

students answered in

three questions which were designed to uncover the

comprehension strategies used by the students in the preceding story.
The strategies related to reading are of particular interest to the
present study.
judgmental,

The majority of children revealed evaluative/affective,

or personal responses to the whole text or to specific

aspects of text ( experimenta113 versus contro115).

This category

included comments that the story was interesting, boring, or
far-fetched.

Prediction was second-ranked in the experimental and

third-ranked in the control group (experimental=5 versus control2).
The use of prior knowledge was third-ranked by the experimental group
and second-ranked in the control group ( experimental=3 versus
5=control).

The remaining three strategies ( concentrating,

self-questioning, adjusting rate for comprehension) accounted for
between 0 and 2 responses in both groups.

This preference for

evaluative strategies is particularly notable in light of the findings
of the following study.
Mitchell and Irwin ( 1985) conducted an exploratory study to
identify the reading strategies used by gifted students.

The students
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in the Mitchell and Irwin ( 1985) study were 50 eighth-graders who were
enrolled in a gifted junior high school program.

The students were

asked to silently read a typical assignment in a content text and to
answer in writing, five questions designed to elicit information on
reading strategies in terms of students' strategy knowledge, usage, and
instructional awareness.

No attempt was made to identify the executive

decisions and choices underlying the strategies.

For comparison

purposes this procedure was replicated with 50 eighth-graders who were
not classified as gifted.
The data were grouped into four major levels which were thought to
reflect increasing student interaction with the text:

basic

strategies, organizing strategies, reacting strategies, and evaluating
strategies.

The results of the study revealed that gifted students

demonstrated greater frequency of strategy knowledge, usage, and
instructional awareness in each of the four levels.

The contrast

between the two groups was evident with the general population students
reporting a higher proportion of print-oriented strategies than the
gifted students ( general population:

knowledge 76%, usage 85%,

instructional awareness 77%; gifted population:
48%, and instructional awareness 42%.

knowledge 43%, usage

The contrast between the two

groups was also evident in comparing frequency and proportional data
for the other levels of organizing, reacting, and evaluating
strategies.

The relative portions of reported organizational

strategies is about the same for both groups.
level strategies of reacting and evaluating,

However, for the higher
there were considerable
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differences between the two groups of students.

Gifted students

reported all of the instances of higher level strategy responses.
Nevertheless,

the frequency data revealed that even for the. gif ted,

basic print-oriented strategies ranked highest.

the

Evaluating strategies

comprised only 9 percent of gifted students' responses while the
general population students reported no knowledge, usage, or
instructional awareness of these strategies.

Mitchell and Irwin ( 1985)

concluded that both gifted and nongif ted students may benefit from
instruction and practice in the use of reading strategies.
While the designs of the Gordon and Braun ( 1986) and Mitchell and
Irwin ( 1985) studies were similiar,
dissimilar.

the results of the two studies were

Whereas the 54 fifth-graders in the Gordon and Braun

(1986) study preferred evaluative strategies,

the highest frequency of

strategy use in the Mitchell and Irwin ( 1985) study, even among the 50
eighth-grade gifted students, was in basic print-oriented strategies.
In addition, only gifted students used evaluative strategies.
It is possible to speculate on at least two explanations for such
diverse findings.

First, an examination of the two categorization

schemes suggests that they may not be comparable.

For instance,

the

third level in the Mitchell and Irwin ( 1985) scheme, reacting
strategies, is characterized by " students' reflection and involvement
with the text message"

(p.

228).

Parts of this category, may in fact,

be subsumed by the evaluation/personal response category in the Gordon
and Braun ( 1986) scheme.

Second, while Gordon and Braun ( 1986) stated

that probes were "explicitly aimed at a general rather than a specific
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interpretation" of how students performed the task,

such probes were

directed at a specific piece of text that was closely related in time
to the self-report.

In contrast,

the Mitchell and Irwin ( 1985) study

probed specific, general, and hypothetical sources in order to
determine strategies.

In terms of validity of self-report data, a

verbal self-report is more likely to reflect actual performance when
the probes refer to a specific task that is closely related in time to
the subsequent reporting task ( Ericsson & Simon,
validity,

therefore,

1984).

In terms of

the Gordon and Braun ( 1985) data may more closely

reflect the strategies utilized by their students.

Gordon and Braun

(1986), however, commented that the question remains whether or not
self-reports truly reflect what students actually do during the tasks,
or reflect perceived expectations of what they should report.

Further

discussion will be conducted later in this thesis in the section on
verbal report methodology.
In summary,
learning.

the goal of comprehension monitoring is independent

Students must first become aware of the complex interaction

of materials,

tasks, cognitive characteristics, and learning

strategies; and second,

students must learn how to control the process

by identifying and dealing with mismatches among the variables.
Readers must learn how to:

identify the problem, plan an approach to

problem solving, select strategies and organizational frameworks within
which to solve the problem,
outcomes.

self-monitor progress, and self-evaluate

There are nontrivial issues associated with the gathering,

analysis, and interpretation of verbal data that can be used to infer
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comprehension monitoring.

This thesis argues that verbal data,

accounted for within a detailed model of the mental processes and
structures that produce such verbalizations, can be of great value in
inferring both the executive decisions that direct comprehension and
the strategies employed to carry out the task.

As exemplified by the

exploratory work of Mitchell and Irwin ( 1985), work has begun in
categorizing reading comprehension strategies of gifted students.
However, work needs to be done on identifying and describing the
executive processes that activate and direct such strategies.

The

present study was designed to explore this area.

Process Methodologies

Comprehension research, in general, has been criticized for using
product rather than process measures ( Simons,

1971; Johnston,

1983).

Scores on comprehension tests provide little insight into the decisions
that manage the interaction of reader characteristics,
and strategies.

task, materials

On the other hand, process methodologies can be used

to gain insight into comprehension monitoring.
Process tracing methods fail into two major categories:
protocols and verbal protocols.

behavior

A protocol is a sequential record of a

participant's attempt to perform the task ( Swarts, Flower, & Hayes,
1984).

Protocol analysis,

then, may be used in an attempt to describe

the metacognitive processes and cognitive strategies employed in the
performance of the task.

A behavior protocol is a record of what a
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participant does while performing a task.
for example,

Carpenter and Just ( 1981),

studied records of college readers' eye movements and

fixation durations as a means of predicting points of increased
processing.
A verbal protocol, on the other hand, is a verbatim record of what
a participant says while performing a task.

Lupart ( 1984) used

thinking aloud verbal protocols to investigate the nature of strategic
action initiated by college students in response to comprehension
failure.

While intermediate behaviors of subjects have a long history

of acceptance in the study of pychological processes ( Chang,

1983),

verbalizations produced by subjects en route to a problem solution have
a long history of controversy ( Nisbett & Wilson,

1977).

Ericsson and

Simon ( 1980) claimed that this state of affairs was wholly
unsatisfactory if we were to make rapid and continuing progress in
understanding mental processes.
Recently, Ericsson and Simon ( 1984), working within the
theoretical framework of human information processing, proposed a model
of the mental processes of subjects responding verbally to an
instruction or probe.

Verbalizations are not assumed to be direct

observations of mental processes but are regarded as data in the
exactly the same sense as eye fixations or sequences of moves.

The

model makes clear predictions about the relation of the verbal data to
mental processes and Ericsson and Simon ( 1984) concluded that verbal
reports, elicited with care and interpreted with full understanding of
the circumstances under which they were obtained, are a valuable and
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thoroughly reliable source of information about mental processes.
The model assumes that information recently acquired by the
central processor is kept in short-term memory and is directly
accessible for producing verbal reports, whereas information stored in
long-term memory must first be transferred to short-term memory before
it can be reported.

The extent to which verbalizations are valid and

reliable depends on: ( 1) the time of verbalization, and ( 2) the
directness of the report.

First,

the time of verbalization is

important in determining from what type of memory the information is
likely to be drawn.

Second, distinctions are made among procedures in

which the verbalization is a direct articulation of stored information
and procedures in which the stored information undergoes intermediate
processing,

such as abstraction and inference, in which the resultant

verbalization is then a product of this intermediate processing.
Verbalizations are initially classified as concurrent or
retrospective.

Concurrent verbal reports record what a subject says

while performing the primary task.

Concurrent reports are further

categorized as thinking aloud or introspective verbalizations.
thinking aloud verbalization,

In a

the subject is asked to talk to himself

or herself and say anything that comes to mind, no matter how trivial
it may seem, while performing the primary task.
about processes is left up to the researcher.
the subject is directed to reflect (analyze,

However,

theorizing

In introspective reports
theorize) and report on

mental activities presumed to be guiding his or her performance on the
primary task.
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Retrospective verbal reports, on the other hand, are given after a
subject completes the primary task, and refer to subjective judgments
about mental activities presumed to have been employed in the preceding
main task.
In addition to the time of verbalization, verbal reports can be
distinguished in terms of directness on a continuum ranging from
requests for specific thought processes during a particular research
condition through requests that can be answered without reference to
the research context,

such as probing for hypothetical and general

states.
The model makes clear predictions for verbal reports that may be
used to infer internal thought processes.

First,

thinking aloud

verbalization provides a direct trace of the heeded information and the
most direct trace of the cognitive processes.

Thinking aloud is not

considered to interfere or alter the course or internal structure of
thought processes.

Second,

the model predicts that introspective

probes that ask readers to concurrently produce information that is
highly related to the performance of the reading task will have minimal
effect on the cognitive processes; hence,
closely reflect those processes.

the introspective report will

Finally, when readers are asked what

they can remember about specific instances of mental processing
immediately after completing the reading task ( retrospection) the model
predicts that some previously heeded information will still be in
short-term memory permitting direct reporting of those processes and
facilitating retrieval of additional information stored in long-term
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memory in episodic associations that were formed when the information
was heeded.

Consequently,

the shorter the time interval between

processing and reporting, and the more direct the reports ( as opposed
to requests for general interpretive information or hypothetical
states) the more likely is the possibility that the reader's
verbalization reflects internal thought processes.
According to Afflerbach and Johnston ( 1984, p.308), verbal reports
have a number of advantages over other methodologies for investigating
mental processes in reading.

One major advantage of verbal reports is that their validity
relies on a different set of assumptions from those of most other
methods of investigating cognitive processes. This affords them a
valuable role in the collection of converging data sources.
Second, under certain circumstances they provide veridical
descriptions of cognitive processes which otherwise could only be
investigated indirectly. A third advantage of verbal reports is
that they allow access to the reasoning processes underlying
higher level cognitive activity.
Fourth, retrospective reports
are sometimes the only available avenue for historical or genetic
analysis of mental processes.
Finally, verbal reports allow an
analysis of the affective components of reading processes.

Nevertheless, even though verbal protocols may now be regarded as
a particularly theory driven form of research ( Swarts, Flower, & Hayes,
1984) that offer new insights into mental processes, questions remain
on methodological questions of how such data are to be collected and
analyzed.

According to Ericsson and Simon ( 1984), " there is little

published literature on such methodological issues;

the data-gathering

and data-analysis methods actually vary tremendously, and the details
of these methods are sketchily reported in research publications that
make use of such data"

(p.

3).

Since the accuracy and quality of
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verbal reports are directly related to the procedures used to obtain
and analyze them, close scrutiny of studies using this methodology is
needed in order to identify the conditions within, which verbal reports
are most useful and beyond which their value is suspect (Afflerbach &
Johnston,

1984).

Comprehension questions as the primary task

Previous sections of this thesis separately considered the
variables (material,

task, reader characteristics,

executive reader controls while comprehending text.

strategies) that an
A much different

perspective emphasizing the interrelationships among the variables and
highlighting methodological variations in.reading research using verbal
data is possible by using the task context as a place holder.

Reading

research using verbal protocols requires subjects to perform dual
tasks:
task.

the primary processing task and the secondary verbal reporting
In the primary reading task,

subjects have been required to:

answer comprehension questions ( Kavale & Schreiner,
short stories ( Olshaysky,

1976-1977), fill in doze sentences (Lupart,

1984), derive word meanings from context ( Sveen,
(Wade & Trather,

1979), understand

1985),

study text

1986), and summarize text ( Garner, in press).

This

study choose answering comprehension questions as the primary task in
gathering verbal data on the process of constructing meaning from text.
The following section of this thesis reviews a number of previous
studies that have used comprehension questions as a vehicle for
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gathering information on the comprehension process.
Thorndike ( 1917,

p.

323) stated that "we shall find that the act of

answering simple questions about a simple paragraph ... includes all the
features characteristic of typical reasoning".

Thorndike's ( 1917)

study involved the analysis of incorrect answers on a reading
comprehension test, paragraphs accompanied by open ended questions.
Thorndike attributed the errors to problems in comprehending the text
during reading and suggested that comprehension problems arise if the
reader " is not treating the ideas produced by the reading as
provisional ( so as to) inspect and welcome them or reject them as they
appear" ( p. 327).

He argued that " the vice of the poor reader is to

say the words to himself without actively making judgments concerning
what they reveal"

(p.

331).

He further reported that children were

frequently unaware of comprehension breakdown-- they didn't know that
they didn't know ( secondary ignorance).
According to Venezky ( 1984),

the investigationcarried out by

Thorndike, although hardly thorough or reliable by modern standards,
constitute some of the most creative analysis of reading processes ever
undertaken.

Stauffer ( 1971) reported that Thorndike's ( 1917) report on

"reading as reasoning" is probably one of the most widely quoted
studies in all of reading research.

Few researchers were able to probe

as far beyond categorization as Thorndike.

Simons ( 1971), challenged

researchers to adopt new perspectives on reading comprehension: "The
reward will be an opportunity to go beyond Thorndike's description and
to obtain a deeper understanding of the reading comprehension process"
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(p.

363).

Indeed, Thorndike's study was one of the earliest

examinations of metacognitive problems in children's reading.

Only

recently has it become possible to pursue such observations in detail.
A small number of studies have followed Thorndike's lead in using
comprehension questions as

the primary task.

The following sections

will examine methodological variations in materials,

task,

participants, and protocol analysis within four of these studies:
Fareed ( 1971), Kavale & Schreiner ( 1979), Wingenbach ( 1984), and
Wagoner & Sternberg ( 1983).
Materials

The following studies showed wide variations in

attention to selection criteria for stimulus passages in terms of the
purpose of the research.

Fareed ( 1971) reported that the purpose of

the research was to explore group and individual interpretive processes
of 12 highly verbal sixth-graders.

Verbalizations consisted of free

responses which were given during or after reading the passage and
controlled responses which were stimulated by specific questions on the
passage.
study.

The controlled responses are of interest to the present
The materials,

then, were two expository passages,

history and

biology, prepared according to a prerequisite set of criteria designed
to ensure appropriateness in terms of the audience and the specific
research procedures.

The two passages ( 1281 words) were considered

long enough to allow different kinds of responses to be elicited.
Attempts were made to equate the passages.

First,

the passages were

judged almost equal in difficulty by two sixth-grade pupils and 12
reading specialists.

In addition, a number of quantitative measures
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were used:

grade level difficulty of grade 7 to 8 as rated by the

Dale-Chafl Readability Formula,

interest as determined by the Flesch

Readability Formula, and similar level of density of ideas as indicated
by the number of content words and the number of structural words.
Finally,

the passages were not available to students while answering

comprehension questions.
Wagner and Sternberg ( 1983) studied one metacomponent,

strategy

selection, with 90 undergraduates reading text taken from the Graduate
Record Examination of the Educational Testing Service.
were divided into three groups.

In the control group,

The students
subjects read

four passages of approximately 175 words with three questions and four
passages of 500 words with eight questions.
difficulty- information group,

In the

subjects received the identical passages

and questions to those in the control group, but with two kinds of
difficulty information added.

General information informed subjects of

the average difficulty of the set of questions.

This information was

conveyed through a table containing the average difficulty level of the
questions associated with each passage.

Specific information informed

subjects of the difficulty level of each question.

This information

was conveyed by labeling each question on a scale of relative
difficulty.

In the importance-information group,

subjects received the

identical passages and questions to those received in the other two
groups ( but without the difficulty information).

However,

the most

important sentences in the passages (as determined by the judgment of
the experimenters) were highlighted with a yellow marker pen.
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Approximately 45 percent of the text was highlighted .
access to the materials while answering questions.

Students had

No sample passages

or questions were included in the report.
In contrast to the detail of the above two studies,

the following

two studies provided no rationale for the selection of reading
materials and only minimal clues to the nature of the materials
themselves.

According to Wingenbach ( 1984),

the purpose of the

research was to examine the comprehension process employed by gifted
readers and to identify the various "metacognitive strategies" they
employ.

The reading materials were not identified beyond stating that

the subject was given two short passages frQm the ITBS, Reading
Comprehension subtest, level 14.

Kavale and Schreiner ( 1979) stated

that the purpose of their research was to identify and to compare the
reasoning strategies used by good and poor readers as they responded to
standardized measures of reading comprehension.
40 stimulus passages,
article.

of which four examples were included in the

The examples were of extremely limitedlength, one as short

as three words.
provided.

Materials consisted of

No additional information on the passages was

Students had access to the passages while answering the

questions in both of these studies.
In summary, considerable methodological variations were evident in
the materials context.

Only Fareed ( 1971) and Wagner and Sternberg

(1983) presented a multifaceted description of the passages.

In

addition, passage length ranged from three words ( Kavale & Schreiner,
1979)

to over 1000 words (Fareed,

1971).

Text was unavailable during
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the questioning in the Fareed ( 1971) study and available in the other
three.

The one commonality in all four studies was subjects each

reading the same materials.

Such methodological issues have serious

implications for both the amount and quality of verbal data produced
and the findings of the research.

Criteria for selection and use of

materials must be based on sound theoretical and methodological
grounds.

The rationale for the present study is based on the following

kinds of considerations.
First,

if the intent is to study " comprehending" ( Goodman,

1985)

as opposed to " remembering" then the materials should be accessible to
the reader during the task so as not to emphasize memory and test
taking components ( Johnston & Weiss,

in press).

Second, humans have limited capacity to process information and
there is a limit on the number of things that can consciously be
attended to at a given time.
and taxing to the system.

Conscious processing is effortful,

slow

Verbal reports require readers to allocate

attention to both processing and reporting tasks.

Therefore,

if much

capacity must be used for conscious processing of difficult text,

the

requirements for verbalization will compete for central processing
capacity with the processes that must be reported.

Consequently, in

protocols it is characteristic that verbalization stops when the going
gets difficult and starts up again when the cognitive load is lessened
(Brown, Bransford, Ferrara, & Campione,
passages,

1983; Olshaysky,

1978).

The

therefore, must not be at the frustration level, a level so

difficult that the reader experiences frustration and ceases to report

58

because no cognitive "workspace" remains to perform that function.
Third, with time and practice on a task, mental processes become
automatic ( LaBerge & Samuels,
unconscious level ( Spiro,

1974) and operate efficiently at the

1980).

For instance,

skilled readers reading

materials at the independent level can be expected to monitor their
comprehension automatically and to be unaware of actual monitoring
activities.

However, while automatic processing is a more efficient

mode the processes themselves become more inaccessible for
verbalization.

Since only the information in focal attention,

short-term working memory, can be verbalized ( Ericsson & Simon,

1984),

passages must be difficult enough to deautomatize the comprehension
process,

thereby encouraging readers to shift into the conscious mode

where self-reports on the process are possible (Afflerbach & Johnston,
1984; Lupart,
Fourth,

1984).
lack of comprehension monitoring, as evidenced by scanty

verbal self-reports of mental processes,

cannot be attributed to

automatic processing of comprehension; but may,
opposite condition,
DeLoache,

1977).

in fact,

be due to the

lack of comprehension monitoring, per se ( Brown &

Therefore,

in order to distinguish between these two

extremes each reader should be provided with appropriate materials that
are designed to encourage the reader to shift into a controlled mode
where self-reports are possible.
The optimal difficulty level of text is relative and must be
viewed in context.

Recent interest in reading materials has focused on

features of a text that affect its comprehensibility ( Clewell &
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Clifton,

1983).

Anderson and Armbruster ( 1981) emphasized the author's

contribution to a text-based exchange of ideas in what they termed
"considerate text".
structure,

Four text characteristics were examined: ( 1)

choosing a discourse structure that best conveys the purpose

for writing; ( 2) coherence, making the relationships among ideas clear
enough so that there is a logical connection from one idea to the next;
(3) unity, addressing one purpose at a time; and ( 4) audience
appropriateness, matching text to the reader's knowledge base.
The examination of additional characteristics of considerate text
can be pursued in the broader framework of language in use.

Thus,

production and comprehension of text may be viewed as social events
involving transactions similar to those which occur in the context of
human conversation ( Harste, Burke, & Woodward,
LaZansky,

1980; Neilsen & Braun,

such a communicative situation,

1984; Tierney &

1983; Tierney & Mosenthal,

1982).

In

interest can be ,expected to assume a

major role, and interesting text can be expected to be more
comprehensible than materials of low interest.

Indeed, of particular

relevance to the present research were findings reported by Stevens
(1980).

Gifted elementary students, when challenged with reading

materials of high interest,

demonstrated " reserves" of reading

comprehension power not found in average students.
In summary, reading materials must not be treated as a fixed factor
but must be considered in a contextualist framework.

Poor, average,

above average, and gifted readers who are reading the identical texts
are not reading equivalent materials. Research designed to tease out
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how readers comprehend can consider matching materials to each
subject's reading level.

In addition, passages can resemble texts that

readers might encounter under actual reading conditions.

Furthermore,

when the focus of the research is on the construction of meaning,
rather than on remembering and retrieving information that was
previously comprehended,
text present ( Klare,

the reader should answer questions with the

1984).

In contextual models of reading, materials

interact with task demands.
.Primary task.

How we think is related to the task demands and the

context in which the task occurs.

Consequently, by manipulating task

demands researchers can study a variety of thought processes involved
in comprehending text.

The value of questions as the primary reading

task is the potential to focus on critical aspects of comprehension and
to increase the likelihood of specific types of reader- text-author
interactions.

Since the amount and kind of mental processing varies as

a function of the type of question asked,
questions must be carefully considered.

the characteristics of
The description and

categorization of questions in the following studies may be viewed as
representing one approach to classification schemes.

The taxonomy

generally considers the question in isolation from both the text and
the reader's knowledge base.

An alternate scheme ( Pearson & Johnson,

1978) considers the relationships among question,

text, and reader.

The Fareed ( 1971) study used a set of 24 open ended questions to
accompany each of two reading passages.

While no samples of questions

or question classifications were provided, Fareed ( 1971) reported that
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for each passage there were at least two questions representing each of
the eight " behavioral skills" postulated to be basic in interpreting
any reading selection: ( 1) defines terms in light of context; ( 2)
states facts and important details; ( 3) grasps main idea, ( 4)
recognizes relationships between specific ideas;

(5) draws inferences

and reaches conclusions; ( 6) transfers and applies what is read; ( 7)
evaluates material for bias, relevancy, and consistency; and ( 8)
integrates what is read with previous experiences.

These questions

were classified as representing one of three levels of comprehension:
literal,

inferential level, and evaluative-reactive level.

The following three studies used standardized test questions with
a multiple choice format.

Wingenbach ( 1984) used passages and related

questions from the Iowa Test of Basic Skills ( 1978), Reading
Comprehension subtest, level 14.

While no sample questions were

included in the study, a subsequent examination of the data together
with the level ' 14 test booklets indicated that the two selections were
followed by five to eight questions with multiple choice answers.
Since no mention was made of question classification one may assume
that Wingenbach ( 1984) adopted the ITBS scheme.

This scheme, roughly

equivalent to the Fareed ( 1971) classification, views reading
comprehension skills in terms of 16 behavioral objectives in one of
three categories:

literal,

interpretative and evaluative.

The Kavale and Schreiner ( 1979) research used four types of
questions considered to represent unique aspects of reading
comprehension:

verbal reasoning, cause and effect, inference, and main
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idea.

For each of the four question types,

prepared.

ten experimental items were

These items consisted of stimulus passages followed by four

or five multiple choice answers.

One example from each question group

was included in the article.
In the Wagner and Sternberg ( 1983) study, subjects were tested on
eight passages each with either three or eight questions from the
Graduate Record Exam.

No information on question classification

schemes nor sample questions were included in the report.

Subjects in

the difficulty- information condition were instructed to use the
difficulty information so as to maximize their performance.
not told how to do so.

They were

Examples of questions labelled as to their

difficulty were provided.

Subjects in the importance information

condition were instructed to use the importance-information so as to
maximize their performance.

Again,

they were not told how to do so.

An example of a highlighted text was provided.

Subjects reported the

time at which they started to work.
The studies share the common feature of considering the question
as an isolated unit.

Johns ( 1981) cautioned that " these types of

comprehension questions, although widely used in comprehension tests,
have little or no empirical support" ( p.

29).

The problem with such

schemes is that while various operational definitions have been created
for questions at different levels of thinking, questions have been
considered in the absence of context.
of questions exist,

Therefore, while different types

in order to classify them in terms of task demands

it is necessary to consider the sources of information needed to answer
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the question.
Pearson and Johnson ( 1.978) proposed a taxonomy of questions that
classified questions in terms of the relationship between the question
and possible sources of response information.

The taxonomy has three

categories: ( 1) textually explicit, where the words used to derive the
question and the information needed to form an answer are explicitly
stated and are located within a single sentence; ( 2) textually
implicit, where the words used to derive the question and the
information needed to form an answer must be integrated across
sentences, paragraphs,

or pages; and ( 3) scriptally implicit, where the

question is based on the text but the information needed to form the
answer must be supplied from a reader's own knowledge base.
In summary,

the validity of verbal report studies must be viewed

in relation to primary task demands.

Although the primary tasks in the

foregoing studies were ostensibly the same, answering comprehension
questions, closer scrutiny revealed wide variations in task
characteristics that may be reflected in the level and type of
processing engaged in during question answering.

The same question can

require different processing depending on the context in which it is
embedded.

In particular,

schemes that categorize questions as

"inferential" per se, ignore the distinction between textual and
scriptal sources of inferential information.

Therefore,

tasks must be

classified in terms of the task demands and processing requirements of
the task.

Reports of executive and strategic activities that are

associated with tasks that are not firmly grounded in theoretically
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based task classification schemes ( Pearson & Johnson,

1978) can be

seriously challenged.
Secondary task.

Researchers have used a variety of secondary

verbal reporting tasks including thinking aloud ( olshaysky,

1976-1977),

introspection (Afflerbach & Johnston, in press), and retrospection
(Collins, Brown, & Larkin,

1980).

Researchers need to consider both

the time of verbalization in relation to the primary task, and the
directness of probing.
The think aloud-introspective-retrospective-interpretive
distinction represents a continuum rather than separate classes
(Afflerbacli & Johnston,

1984).

Reading research using verbal reports

to investigate comprehension processes may need to adapt and to refine
the procedures to suit domain specific requirements.

Reading

comprehension is universally associated with silent reading.

As such,

verbalizations of the process necessarily have a partially
retrospective element.

For example, a reader who thinks aloud

(secondary task) while answering comprehension questions ( primary
task), produces data that are concurrent with the primary processing
task of answering questions, yet retrospective in terms of the silent
reading.

Therefore, once the silent reading is accomplished the

procedures directly parallel and can be accounted for within in the
Ericsson and Simon ( 1984) model.
relation to a model.

Labels have explanatory power in

Consequently,

in order to interpret verbal data

there must be consensus on the labels researchers use to denote classes
of verbalizations.

The examples that follow show evidence of
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indiscriminate use or lack of use of labels, and lack of agreement on
terminology in terms of the time of verbalization in relation to the
primary task.
First, an examination of the studies revealed little agreement on
the meaning of the word, " protocol".

According to Fareed ( 1971),

"protocols are the verbatim records of the readers' complete
verbalizations during the experimental situations,

the transcripts of

which were typed after recording by means of tape-recorder" ( p.

498).

However, Kavale and Schreiner ( 1979) and Wingenbach ( 1984) equated
"protocol" with think aloud verbalization only.

Kavale and Schreiner

(1979) stated that " protocol analysis eliminates the major problems
associated with introspective and retrospective methods;

that is,

the

confusion of present and past knowledge found in retrospective
techniques and the subject's theorizing about reported behavior
involved in introspective methods"

(p.

citing Kavale and Schreiner ( 1979)

,

105-106),

Wingenbach ( 1984),

stated that " the protocol analysis

procedure provided immediate description by the individual of the
behaviors exercised in the process of reading"

(p.

5).

Wagner and

Sternberg ( 1983) did not use the term " protocol".
While the Kavale and Schreiner ( 1979) and Wingenbach ( 1984) data
were appropriately classified as think aloud protocols,

the

classification of verbal responses in the Fareed ( 1971) study was
inconsistent with the model; and Wagner and Sternberg ( 1983) data were
unclassified.
protocols.

Fareed ( 1971) reported obtaining retrospective

In fact,

two types of verbal data were gathered with the
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comprehension questions:

think aloud and retrospective protocols.

In

the first instance, Fareed ( 1971) stated that the questions were
presented orally by the investigator and were answered orally by the
subject.

One may assume that the subject responded to each question

immediately after it was presented and the verbal report was therefore
concurrent with the processing of the questions.

Additionally, Fareed

(1971) noted that the subject was encouraged " to verbalize his thought,
feelings, and reactions in as complete a manner as possible even if
they seemed to him irrelevant or unimportant" ( p.

506).

Since subjects

were instructed to verbalize information in the form in which it was
heeded,

this particular form of concurrent verbalization may be

classified as think aloud.

The second form of verbalization in the

Fareed ( 1971) study was retrospective, as reported.

After answering

the questions the subject was "asked if he had any further reactions or
comments" ( p.

507).

Finally, according to Wagner and Sternberg ( 1983),

at the conclusion of the task all subjects in all groups provided
written descriptions of their task strategies.

Subjects in the two

experimental conditions additionally described whether they made use of
the adjunct difficulty or importance information, and if so, how.
These protocols may be classified as retrospective.
Secondary reporting tasks differ not only along dimensions of
concurrency versus retrospection but in aspects of the directness of
training for verbal reporting and prompting during the verbalization.
Since readers rarely talk or write about what they are thinking as they
are performing a task,

training and familiarity with the verbal report
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procedures are necessary to avoid possible unnatural behavior induced
by the uncomfortableness of such verbalizations ( Schoenfeld,
addition,

1982).

In

the more closely a subject's verbalization approximates the

researcher's instructions,
mental processes.

the more reliable will be classifications of

Similarly, prompts to elicit verbalization may be

used to minimize data loss.

The following studies demonstrated a

spectrum of approaches to training and prompting.
Fareed ( 1971) provided a separate training session one week before
the commencement of the two experimental sessions.
followed was explained by the investigator.

The procedure to be

While the student

practiced the verbal report procedure on a reading selection, no
practice on the question answering task was provided.

The directions

for the verbalization procedure were repeated in subsequent sessions
but no mention was made of prompting during the verbalizations.

Audio

taped models of the procedure, in addition to investigator descriptions
of the process, were used in training sessions by Kavale and Schreiner
(1979).

Subjects used practice items closely resembling the research

materials.

In the Kavale and Schreiner study,

the following directions

were printed before each question: "As you work,
answer.

tell how you get your

Just think out loud as you solve the problem" ( p.

108).

There was no mention of prompting during the actual reporting.
Wingenbach ( 1984) and Wagner and Sternberg ( 1983) made no mention
of training, practice, or familiarization with the verbalization
procedure.

While no mention was made of probing in the Wagner and

Sternberg ( 1983) study,

systematic markers requiring the student to
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stop reading at that point to describe what was happening in the text
and what she or he was thinking were used by Wingenbach ( 1984).
Critics of verbal reports ( Nisbett & Wilson,
Holzman,

1977; Cooper &

1984) have stressed the novelty of the reporting task, and

proponents (Afflerbach & Johnston,

1985; Lupart,

1984; Olshaysky,

1976-1977) have stressed the need for training and practice until a
subject is comfortable and fluent with the reporting.

Without

training, a subject may be inhibited by the task demands and the
resultant protocol may not be representative of comprehension
processes.
task,

However, while Fareed ( 1971) familiarized subjects with the

the techniques used may be too indirect and too vague for

children to find helpful (Afflerbach & Johnston,
hand,

1984).

training sessions can bias subjects' reporting.

On the other
Explicit

modelling with materials that closely resemble the research items
(Kavale & Schreiner,

1979) may lead subjects by suggesting specific

types of comprehension processes and strategies.

Unfortunately, no

examples of modelling or practice items were included in any of the
studies.
Similarly, prompts can assist students in verbalizing and
clarifying reports,
the reports.

thereby increasing the frequency and reliability of

However,

it is difficult to make prompting consistent

within subjects, let alone between them (Afflerbach & Johnston,

1984).

While prompts set at predetermined intervals, as in the Wingenbach
(1984) study, are consistent they are not responsive to individual
differences in processing and may be disruptive to the reporting.
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However, with prompts that are not set at specified intervals there is
the possibility of the researcher selectively biasing the protocols
toward particular aspects of monitoring.
In summary, researchers generally appear unconcerned with
distinctions among secondary tasks.

Since each verbalization rests on

a different set of assumptions and has its own strengths and
limitations, researchers need to be aware of the criteria for
classifying verbal data.

Therefore, in order to clarify secondary task

demands in reading research and to reduce ambiguity, verbalizations can
be classified in terms of their relation to the primary processing
task, which in the case of answering comprehension questions, may
follow the silent reading of a passage or parts of a passage.

In

addition, only Fareed ( 1971) and Kavale and Schreiner ( 1979) included
information on training subjects, and only Wingenbach ( 1984)) reported
using prompts to indicate where students were to verbalize.
Clarification of the function of training and prompting, and refinement
in the training and prompting procedures are needed.
reduce the possibility of bias,

For example,

to

training and practicing verbal

reporting could be done on items dissimilar to that of the research
materials.

For example,

instead of reading comprehension questions,

mathematical problem—solving items could be substituted.

Furthermore,

through use of an initial observation and practice session,
idiosyncratic indications of monitoring could be identified ( Lupart,
1984).

By developing an awareness of these indicators, prompts may be

more appropriately timed and less disruptive to the processing.
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Finally,

the directness of verbalizations must be seen in relation to

the time of verbalization.

In keeping with the model,

it may be

possible to categorize and classify prompts to correspond to particular
classes of verbalizations ( Lupart,

1984).

Think aloud prompts would

consist of undirected neutral comments such as:
keep thinking out loud.

drawing something on the paper.

I notice you are

Can you tell me why you are doing

Retrospective prompts would consist of direct requests for

specific information shortly after completing the task:
you reread the question a couple of times.
that?

Please

Introspective prompts would consist of direct

requests for explanation of specific activities:

that?

Anything else?

I noticed that

Can you explain why you did

Retrospective interpretive probes would consist of requests for

general, more comprehensive information:

How do you figure out the

meaning of new words? What makes a good reader?

Such measures would

have the effect of increasing the validity and reliability of the
protocols.
Subjects.

The selection of participants for verbal report studies

requires consideration of the purpose of the research,

the reading task

to be performed, and knowledge of the potential problems that may be
encountered due to the uniqueness of the verbal reporting task
(Afflerbach & Johnston,

1984).

Ninety Yale undergraduates were

subjects in Wagner and Sternberg's ( 1983) study.

No further

information was available on the students.
The subjects in the Fareed ( 1971) study were 12 pupils,

seven boys

and five girls, who were randomly selected from the sixth—graders

7].

attending the University of Chicago Laboratory School.

Fareed ( 1971)

considered high verbal ability a desirable trait when using a
self-report procedure and students were selected from this school on
the assumption that they were highly verbal.

He explained that the

Laboratory School was a private institution whose pupils came primarily
from the families of businessmen, professionals, and the faculty and
staff members of the University.

In addition,

students were known to

score above the national average on reading tests.

The grade level

equivalents of their scores on the Metropolitan Achievement Test ranged
from 7.8 to 10.0+ on the Advanced Reading Test, Form AM, and from 7.1
to 10.0+ on the two parts of Word Knowledge and Reading.

Sixth-graders

were selected for the study because it was assumed that they would be
familiar with content area materials and would have mastered the
basics.
Sixteen students served as subjects in the ICavale and Schreiner
(1979) study.

Kavale and Schreiner ( 1979) stated that the requirements

of protocol research make it necessary that subjects read with some
proficiency in order to ensure understanding of the experimental
materials and eliminate possible interference from word recognition
problems.

Therefore only students of average and above average reading

levels were selected for inclusion in the study.

The grade six

population from a suburban public elementary school was administered
the Gates-MacGinitie Reading Test, Form 2M, Level D ( 1965), and average
and above average reading groups were defined by the lower and upper
quartiles from the population.

Since verbal ability was considered a
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desirable trait when using the self-report methodology,

the final

sample consisted of eight students from each group selected as the most
verbal by the classroom teacher.

A t- test comparing the mean grade

level comprehension scores (M=11.45 for the above ,average readers and
N=5.96 for the average readers) revealed that the two groups differed
in reading comprehension ability ( p<.001).
In the Wingenbach ( 1984) study 20 students participated in the
verbal report procedures.

These students were included in a group of

100 gifted students in grades four through seven who had been
identified as gifted via unspecified school gifted/talented criteria.
Wingenbach ( 1984) reported that the students, equally divided by sex,
represented various socioeconomic groups, and single and two parent
families.

The selection of the twenty was based on the Iowa Tests of

Basic Skills, Reading Comprehension level 13 ( grade 7) subtest scores.
The five highest scorers from grades four through seven were selected
as participants.

While scores are not reported, Wingenbach noted that

all participants read above their individual grade placements on a test
designed for average seventh-grade readers.
In summary, methodological variations were slight in the subject
section of the four studies.

First,

the readers in each of the four

studies were referred to as " subjects".

Next, with the exception of

the 90 subjects in the Wagner and Sternberg ( 1983) study,

the number of

subjects was relatively small, ranging from 11 to 20 students.

In

addition, with the exception of the undergraduates in the Wagner and
Sternberg ( 1983) study,

subjects were relatively close in age, upper
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elementary and junior high school students.

Finally,

the subjects in

all four studies were highly verbal and average, above average,

or

gifted in reading achievement.
There are reasons for these methodological similarities.

First,

protocol transcriptions and analyses are time consuming and tedious and
there are limits to the number of subjects that can be managed ( Beach &
Bridwell,

1984).

According to Afflerbach and Johnston ( 1984), a

subject often supplied lengthy accounts,
single five paragraph passage.

20 typewritten pages, for a

Wagner and Sternberg ( 1983) used

written reports, as opposed to oral reports, and subjects were
requested to selectively report strategies.

Therefore,

the protocols

were already in the hard data stage and they were searched for evidence
of a single metacomponentand associated strategies.
comprehenders were not represented.

Second, poorer

In general, verbal ability is

confounded with reading achievement (Afflerbach & Johnston,

1984).

While verbal protocols might ideally be obtained from readers at all
levels of achievement, less proficient readers may be particularly
inhibited by the demands of the verbal reporting task, and the
requirements to open a "window" onto one's thought processes ( Hayes &
Flower,

1983) may be uncomfortable for readers who are inexperienced or

experiencing difficulty in comprehension.

Finally, readers in the

studies were regarded as subjects, as opposed to collaborators or
participants.

Therefore, reflection on the nature of the reader and

researcher roles within the verbal report methodology is needed.
According to Afflerbach and Johnston ( 1984), " research is needed
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using highly verbal poor readers"

(p.

313).

In an attempt to broaden

knowledge in this area, highly verbal individuals,

such as gifted

children who are also less proficient comprehenders, may have less
difficulty with the reporting task and provide rich verbal protocols.
Such research may contribute to our understanding of monitoring
difficulties.
Protocol analysis

Verbal reports are usually transcribed and

analyzed in protocol form.

A protocol offers a wealth of unsorted

information ( Swarts, Flower, & Hayes,
incomplete,

1984).

While protocols are

they are characteristically more complete than most other

data ( Hayes & Flower,

1983).

There is no given syntax for coding and

analyzing this mass of unselective information.

Consequently, one's

method must be determined by the research questions,
reading materials, and the subjects.

the task,

the

Researchers must be aware that

decisions regarding coding, classification, and analysis schemes are
theoretical statements reflecting personal models of reading.
Fareed ( 1971) reported that the complete verbalizations of the
twelve subjects were typed and that the transcripts included the
subjects' errors, hesitations, and repetitions.

The students' answers

to the historical and biological questions were classified according to
the previously mentioned scheme in terms of the three levels of
comprehension and by the eight behavioral skills.
sheet was developed for scoring answers.

A detailed master

The subjects showed wide

individual differences in the accuracy of their controlled responses to
each passage.

These individual differences were evident in total
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scores as well as in subsets of questions classified by the three
levels and the eight behavioral skills.

In addition, answers were

influenced by the nature of the materials read.
significantly higher scores on historical,

Subjects obtained

than on biological questions

at the inferential level, whereas significantly higher scores were
obtained on biological, compared to historical, questions at the
literal level.

No significant differences were found at the

evaluative-reactive level.

When comparisons were made for scores on

historical and biological questions as classified by the eight
behavioral skills only three significant differences were found.
Significantly higher scores were obtained on historical,
biological,

compared to

questions which involved " definitions of terms in light of

context" and " inferences and conclusions".

In contrast,

scores on

biological questions of " stated facts and details" were significantly
higher than those obtained on historical questions of the same type.
The protocols obtained from the subjects' answers to comprehension
questions were not examined in order to identify executive functions or
problem-solving activities.

Instead,

the questions were used to

measure understanding of the passages.
Kavale and Schreiner ( 1979) audio taped and transcribed the
verbatim protocols.

Within the 40 item multiple choice format only the

response given to the correct answer for each question was considered
for analysis regardless of whether it was correct or incorrect.
was designed to keep the data manageable.

This

Using a tree diagram

categorization scheme developed by Jacobson ( 1973), readers'

strategies
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for answering comprehension questions were viewed at three levels in
terms of: ( 1) textual or nontextual base, ( 2) whether textual
association was made with information in the stimulus passage or in the
question, and ( 3) in terms of behavioral definitions.

It was not

considered necessary to develop a new scheme since Kavale and Schreiner
(1979) used the same text questions, same experimental procedures,
subjects similar to those employed by Jacobson ( 1973), and expected
that data appropriate for Jacobson's ( 1973) scheme would be generated.
Ten strategies were identified.

These included such activities as:

personal identification, generalization, and identification of key
items.
A number of results were discussed.

The application of the ten

identified strategies was influenced by the four specific question
types.

In addition, above average readers tended to have more

responses associated with a textual base related to information in the
stimulus passage rather than with personal information and information
in the question choices.

A majority of the responses for both reading

groups included either "extracting a word from text and developing a
strategy around its meaning" or " synthesizing information via processes
of comparison,

classification, definition,

or expansion" ( p.

122).

Kavale and Schreiner ( 1979), however, noted that there were
significant quantitative differences in the reasoning strategies used
by average and above average readers.

Above average readers applied

strategies more often and more successfully than did average readers.
Strategies were considered to be algorithms through which a reader
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searched for a correct answer.

Because algorithms consider all

possible solutions in a systematic fashion,

they are inefficient since

the number of alternatives to be considered is usually large.

Kavale

and Schreiner ( 1979) go on to explain that three heuristic devices
(decoding skill, knowledge of word meanings,

text organization) used by

readers attempt to explore potentially useful algorithms while ignoring
those likely to lead to incorrect solutions.

Kavale and Schreiner

(1979) concluded that differences between groups "were the result of
variations in the use of heuristic techniques which aid the selection
of the most appropriate algorithm (reasoning strategy) to achieve a
correct solution" ( p.

125).

The analyses and findings of the last two studies to be discussed
are particularly relevant to the present research.

The stated purpose

of the last two studies was to investigate comprehension monitoring
processes.

Wingenbach ( 1984) reported that each taped verbalization

was transcribed and, with the addition of " imagery", classified
according to categories already established by Olshaysky ( 1976-1977).
Wingenbach's ( 1984) scheme identified: ( 1) word-related strategies
(use of immediate context,

synonym substitution, failure to understand

a word; ( 2) context-related strategies ( rereading, inference, failure
to understand a clause, use of information about the story); and, ( 3)
meaning-related strategies ( personal identification, addition of
information, anticipation,

imagery).

Wingenbach ( 1984) reported no grade level differences in terms of
strategy use or frequency.

Specifically, "all four grades demonstrated
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application of each of the strategies.

The number of times particular

strategies were used by different grade levels varied but with no
consistant difference"

(p.

17).

No explanation was given for the lack

of application of the "use of information about the story" strategy in
the grade seven group ( p.

10), aside from a general comment that " the

focus was not on number of times used but on how the strategy was
selected and applied" ( p.

17).

Wingenbach ( 1984) did not analyze the

responses to the questions for executive functioning.

However,

she

provided one example of an executive process-- sequencing of strategies
(p.

11), obtained through a retrospective interview.

No further

evidence of comprehension monitoring was provided.
In contrast, Wagner and Sternberg ( 1983) analyzed the written
protocols for evidence of one metacomponent,

strategy selection.

Written reports of task strategies provided by subjects were scored for
presence of explicit mention of revising strategy during task
performance.

Twenty-eight percent of subjects reported strategy

revision during task performance.

The percentage remained essentially

constant across the three conditions ( 30%, 30%, and 23% for control,
difficulty information, and importance information respectively).

Two

reasons were given for strategy revision: ( 1) a strategy chosen before
beginning the task was not working out, or ( 2) a strategy was changed
when time began to run out so that the subject would have a chance of
answering the remaining questions.

Subjects reporting the use of this

metacomponent scored significantly higher on the task than subjects who
did not report strategy revision.

Wagner and Sternberg ( 1983) also
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identified the presence of specific strategies associated with the
metacomponent within the three conditions.
Within the difficulty-information group, 53 percent of subjects
reported the strategy of reading passages in order of passage
difficulty.

Subjects using general information obtained higher average

scores than subjects who did not use the strategy.

More able students

also reported not using specific information and they were more likely
to find the specific information distracting.

The subjects using the

specific information performed more poorly on the task and described a
strategy of matching how much effort they spent searching for and
evaluating possible answers to the difficulty level of the questions.
Within the importance-information group, 27 percent of subjects
reported using a strategy of reading highlighted sections exclusively.
A second strategy was reading the highlighted sections more carefully
than the nonhighlighted sections.
reported using this strategy.

Forty-three percent of subjects

A third strategy, searching for unknown

answers in the highlighted portions, was reported by 33 percent of
subjects.

Task performance for subjects using these strategies was

comparable.
In summary, verbal reports require special consideration for
analysis due to the qualitative, language-based nature of the data, and
the variability in amount and quality of reporting that may be found
within even a single protocol (Afflerbach & Johnston,

1984).

It was

common practice in the four above studies to tape record the
verbalizations and to provide a verbatim transcription.

However,
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unless additional steps are taken,
intonation,

spoken discourse features such as

inflection, and variations in rate of speech may be lost

(Afflerbach,

in press).

In addition, a number of classification

schemes were used in order to characterize the individual differences
and commonalities that subjects exhibited in comprehension processes.
Fareed ( 1971) and Wagner and Sternberg ( 1983) derived unique systems
and the remaining two studies adopted ( Kavale & Schreiner,
modified ( Wingenbach,

1984) existing schemes.

1979) or

The Kavale and Schreiner

(1979) research context closely resembled Jacobson's ( 1973) study.

The

categorization scheme used by Wingenbach ( 1984) was modified from
0lshaysky ( 1976-1977).

In deriving the classification scheme,

olshaysky ( 1976-1977) only designated behaviors as strategies if they
were reported five or more times by a subject.

However,

the

requirement of a minimum number of instances of a strategy in a
classification scheme makes that scheme insensitive to idiosyncratic
and less frequently used strategies that may be of considerable
interest.

Considering that Wingenbach ( 1984) was investigating

comprehension strategies in gifted children, a little-studied area, a
more sensitive classification scheme might have been used.

Chapter summary

Metacognition is the ability to reflect upon and to direct one's
own thinking and learning.

Metacognition is a distinctively human

characteristic that is central to intelligence and intelligent
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behavior.

While metacognition appears to provide a framework for

interdisciplinary studies in reading and gifted education, ambiguity
regarding the concept must be resolved.

This thesis adopted the

position that metacomponents can be distinguished on the bases of
function and level of generality ( Sternberg,

1985).

Furthermore, while

knowledge of comprehension is commonly and usually conscious ( Brown,
1982), comprehension monitoring does not always imply conscious control
(Sternberg,

1985).

Training with awareness may be a necessary

condition in " other" to " self—regulation" of thinking ( Vygotsky,

1978),

but adeptness in automatizing processing is a potential strength in the
gifted ( Sternberg,

1981,

1985).

Some gifted children who are poor

comprehenders may lack executive control of reading comprehension.
Explorations of comprehension monitoring in the gifted requires
consideration of a model of comprehension and a methodology for
gathering and analyzing data.
This thesis adopted the contextualist,
examine reading ( Brown,

tetrahedral model to

1982) and the Ericsson and Simon ( 1984) verbal

report model to interpret self—reports.

The literature review revealed

that the extent to which verbalizations reflect covert mental processes
and contribute to knowledge about comprehension monitoring depends to a
large extent on the conditions of the research.
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CHAPTER 3

Design of the study

This study was designed to explore comprehension monitoring in
gifted seventh-graders.

Three pilot studies were conducted: ( 1) to

assess the suitability of the research procedures; ( 2) to evaluate the
adequacy of the graded passages and the question classification; and,
(3) to assess the appropriateness of the modified text passages.
Descriptions of the participants, research materials,

research

procedures, accompanying rationales, and pilot studies are presented in
this chapter.

Participants

Gifted students

Eighty-four thousand students are enrolled in the Calgary Board of
Education.
talented.

An estimated 4000 of these students are gifted and
The philosophy and goal ( Policy 1,002) of the Calgary Board

with respect to the education of students,
exceptional needs,

including those with

is expressed in the following statement: " The

purpose of the Calgary Board is to ensure individual student
development through effective education" ( Calgary Board of Education,
1985,

p.

6.6).

Current theory supports a multifaceted definition of
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giftedness ( Calgary Board of Education,

1985,

p.

6.7).

Gifted and talented children are those who can be identified by
personnel professionally qualified in education for the
gifted/talented as having superior general ability and/or creative
aptitudes and talents.
Due to demonstrated or potential
exceptional ability, these students require special educational
provisions based upon their exceptional needs.

By definition,

then,

these children have special educational needs

and require a qualitatively differentiated curriculum if they are to
realize their potential for the benefit of self and society.

The Board

of Education has a comprehensive program for meeting the needs of the
1400 gifted students who have already been identified in the school
district.

The educational needs of 300 gifted children are being met

in a full-time congregated setting, Oakley Centre,
from grades three through grade nine.

that offers programs

Eighty percent of gifted

children, however, are educated in their regular community schools
where specialized assistance and guidance are provided by the Education
Assistance Service for Gifted and Talented Children ( EAS-G).

EAS-G,

now system wide, has been operating within the Calgary Board for the
past decade providing direct service to teachers who work with gifted
children,

to gifted children themselves,

to parents, and to various

personnel across the system who are in some way involved in educating
the gifted.
According to EAS-G,

there are 70 gifted seventh-graders enrolled

in conventional neighborhood junior high schools throughout the school
district.

The participants for the present study were selected from

this population.

Seventh-graders were targeted because of the
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increasing demands on students in this grade for independent
comprehension monitoring.

In comparison to elementary school where the

emphasis tends to be one of learning how to read,

seventh-graders are

expected to know how to read and are increasingly asked to use reading
instrumentally in studying and learning.

Preliminary screening

During the preliminary screening procedure,

the names,

schools,

and other identifying characteristics of the students were removed to
ensure student anonymity and to eliminate selection bias.

The 70

gifted seventh-graders were initially screened and ranked on the basis
of existing system-wide comprehension subtest scores on the Canadian
Test of Basic Skills, ( King,

1976, CTBS, Form 3M).

Each spring, all

sixth-graders in the school district are tested on the CTBSS

The

Calgary Board uses local percentile norms, as opposed to the national
norms provided in the test booklet, and percentile scores are compared
to the previous year's scores.
The comprehension subtest percentile ranks for the gifted students
ranged from the 25th to the 99th percentile.

The eight top-ranked and

eight bottom-ranked comprehension scores were selected and subsequently
matched with student information.

Two students, one in each group,

were no longer with the Calgary Board and their names were removed from
the list.

The remaining 14 students were enrolled in ten different

junior high schools throughout the city.

85

The principals of the schools were contacted by letter and in
person by the researcher, and permission was requested for student
participation in the study.
the students.

Permission was secured for all but one of

This particular student in the top group had missed a

substantial amount of time due to illness and additional class absence
was discouraged.
The parents of the remaining 13 students were contacted by letter
to request permission for the study.

Parents were told that

preliminary screening and ranking had been carried out with existing
CTBS reading comprehension scores.

On the basis of refined individual

screening with an informal reading inventory ( Burns & Roe,

1980) ten

children would participate further in two additional sessions.
purpose of the study,

The

the procedures to be used, and the steps to be

taken to ensure confidentiality and anonymity were explained.
Permission was secured from each child and parent.

Final screening

The tetrahedral model highlights the complexity of the reading
process ( Brown,

1982).

correspondingly complex.

Reasons for reading difficulties are
One obvious, fundamental explanation for poor

comprehension is a failure at the word identification level.
Therefore, oral reading of the graded word lists was used to ensure
that word identification skills were adequate and only students scoring
at or above grade level were considered as candidates for the study.
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The final selection of the ten participants was made on the basis
of the ranked silent reading comprehension scores obtained on the
graded passages of the informal inventory.
of the passages was not measured.

Oral reading comprehension

According to Allington ( 1984),

because oral reading imposes different task demands from that of silent
reading,
reading.

the processes underlying oral reading are distinct from silent
Therefore,

since silent reading processes were emphasized in

the present study, only silent comprehension was measured.
Furthermore,

since all students spoke English as their first language,

English syntax was not considered to be a problem insofar as reading
comprehension was concerned.
Gifted students with instructional reading levels at grade nine or
above were classified as skilled comprehenders.

Gifted students with

instructional reading levels at or below grade seven were classified as
less skilled comprehenders.

In keeping with current theory and

practice in education, no one criterion was used as the basis for
classifying students as skilled or less skilled.
different criteria were used,

Instead, a number of

including comprehension scores from both

standardized and informal reading tests, and vocabulary scores from an
informal inventory.

Additional support for group assignment was based

on a reading expectancy grade table (Richek, List, & Lerner,
p.67),

1983,

that indicates that a 12 year old with a 130 IQ has a reading

expectancy of approximately grade nine.
According to Harris ( 1971), a reading expectancy formula is
founded on the assumption that ideally there should be a perfect
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correlation between intelligence and reading.
this thesis,

The stated position in

in contrast, attributes considerable importance to factors

external to the individual in determining the extent to which IQ may be
reflected in intelligent behaviors such as reading.
are not, by nature, gifted readers.

Gifted children

Nevertheless, an expectancy rating

does offer an additional source of information on gifted students and
does provide an estimate of potential achievement in reading.
Following this line of reasoning, although a seventh-grader
comprehending at the grade seven level would not normally be considered
to be a less skilled comprehender, a gifted seventh-grader
comprehending at that level demonstrates a two year discrepancy between
potential and achievement.

According to Harris ( 1971),

this

discrepancy constitutes underachievement.
The five top-ranked and five bottom-ranked students in silent
reading comprehension constituted the two groups.
the two groups is presented in Table 1.

The composition of

Students in both groups

appeared to represent a broad range of socioeconomic backgrounds and
literally represented all areas of the city.

Two participants, one a

skilled and the other a less skilled comprehender, attended the same
school.

The three girls and two boys in the skilled groups also

appeared to closely resemble the five boys in the less skilled group
with regard to age (M=12.4 for both groups) and vocabulary scores
(11=11.8 skilled and 11=10.4 less skilled).

Indeed, all gifted students

scored two or more years above grade level on the vocabulary measure
and the scores of both groups were widely overlapping.
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Table 1
Composition of the two groups

Standarized
Participant
Skilled
Carl
Mary
Ann
Patti
Leo

Sex

N
F
F
F
N

Mean
Less skilled
Jeremy
Paul
Harry
Andy
Mike
Mean

N
N
N
N
H

Age

Comprehension

Informal Inventory
Comprehension Vocabulary

12.6 years
12.8
12.7
12.3
11.8

99 %
99
99
99
99

12 G.E.
12
11
10
9

12 G.E.
12
12
11
12

12.4

99

10.8

11.8

12.8
12.4
12.4
12.1
12.3

25
35
50
55
60

6
6
6
4
4

12
9
9
11
11

12.4

45

5.2

10.4

Note. Standardized scores are percentile rank.
Informal scores are grade equivalent.
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In contrast,
did not overlap.

the comprehension scores were widely separated and
A 54 percentile difference separated the two means on

the standardized comprehension test.

The difference in reading

comprehension means on the informal inventory was 5.6 grade levels.
Percentile scores on the CTBS were not converted to grade equivalent
scores since the local norm group,

in relation to which the score was

interpreted, was comprised solely of sixth—graders.

Collaborative climate

An important consideration in this study was the establishment of
a collaborative relationship ( Lupart,

1984).

In such a relationship

the reader and researcher view the situation as mutually important and
significant.

Under these circumstances the participants may feel free

to risk, question, disclose, and observe.

Each participant was

encouraged to comment on and question all aspects of the study.
During the screening procedures the students were told that the
purpose of the study was not to judge or evaluate them personally.
Students were told that how they performed the tasks would not affect
their grades or be on their report cards.

Moreover,

the researcher

explained that the study was in partial fulfillment of requirements for
a master's degree and it was the researcher who was being " tested".
Rationales for participating in the study were discussed.
example,

For

students participating in the study would gain direct

experience with educational research and might develop insights into
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their own comprehension processes.

Furthermore,

they were told that

information from the study might be helpful in understanding how gifted
children make sense of what they read, and the findings might
contribute to reading programs for the gifted.

The volunteer nature of

their participation was stressed and the steps taken to ensure
confidentiality and anonymity were discussed.

Research Materials

Passage selection

Criteria for passage selection included concern for both
ecological and internal validity: ( 1) the concern that materials
resemble texts that readers might encounter under actual reading
conditions; and, ( 2) the potential for production of data rich verbal
self-reports of comprehension monitoring.

In light of these criteria

the decision was made to match each participant with text at an optimal
challenge level.

Such text would be difficult enough to deautomatize

the comprehension process so as to encourage a reader to shift into the
conscious mode where self-reports on comprehension monitoring are
possible.

Yet such text would not be so difficult that the reader

would cease to verbalize because all attention would be allocated to
performing the primary reading task ( Laberge & Samuels,
olshaysky,
Lupart,

1978; Baker & Brown,

1984).

1974;

1984; Afflerbach & Johnston,

1984;
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Due to the contextualist nature of comprehension ( Brown,

1982)

"optimal challenge" and " difficulty level" are relative concepts.
Therefore,

these concepts were viewed in terms of individual reading

levels obtained on the informal reading inventory ( Burns & Roe,
during screening procedures.

1980)

The informal inventory has traditionally

been used to match students with appropriate instructional materials
(Johns,

1985).

The independent reading level is the level at which a

person can read fluently and with excellent comprehension.

This is the

level of supplemental and recreational reading and the material does
not cause the person any difficulty.

At the instructional reading

level a person is challenged but not frustrated.

It is at the

instructional level that a person is most likely to make maximum
progress in developing reading strategies.

Finally,

the frustration

reading level is the level at which the person is unable to function
adequately because the material is too difficult.
materials were,

therefore,

Instructional level

considered to provide an optimal challenge

that would encourage comprehension monitoring and provide data rich
protocols.

On the basis of the silent reading comprehension scores

obtained on the informal inventory during the final screening
procedures, all participants were provided with materials at
instructional level.

Initially, 20 passages from the Johns'

reading inventories ( Johns,

1985;

informal

1981), with grade level ratings from

grade four through college level, were selected as possible reading
materials.
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Question development and classification

Current research using questions is based on the view that
questions can be a vehicle for investigating metacognitive and
cognitive activities ( Gavelek & Raphael, 1985).

Questions increase the

likelihood that readers will interact with text in a particular Sway by
directing attention to different types of information sources.
Therefore, asking questions from a variety of question types should
encourage the production of self—reports that include a wide variety of
executive decision—making processes, or metacomponents.
Each of the 20 reading passages taken from Johns ( 1985;

1981) was

accompanied by ten traditional reading comprehension questions.
According to Johns ( 1985;
the following areas:

1981) these questions were designed to assess

fact, main idea, vocabulary, inference,

and experience/evaluation.

sequence,

It is logical to assume that answering the

same type of question might involve the same type of processing.
However, Johns ( 1981) cautioned that " these types of comprehension
questions, although widely used in comprehension tests, have little or
no empirical support" ( p.

29).

The problem with such schemes is that while various operational
definitions have been created for questions at supposedly different
levels of thinking,
of context.

such questions have been considered in the absence

While different types of questions exist,

in order to

classify them in terms of task demands it is necessary to consider the
sources of information needed to answer the question ( Pearson &
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Johnson,

1978).

One might assume, for instance,

that a " fact" question

would involve what is commonly referred to as literal comprehension,
the use of information that is directly stated in text.
attempt to classify the existing Johns' ( 1985,

However, in an

1981) questions for the

purposes of this study, " fact" questions were found to require
processing of information that was: ( 1) explicitly stated in text,
where the words used to derive the question and the information needed
to form an answer are explicitly stated and are located within a single
sentence; ( 2) textually implicit, where the words used to derive the
question and the information needed to derive the answer must be
integrated across sentences, paragraphs, or pages; and, ( 3) scriptally
implicit, where the question is based on the text but the information
needed to form the answer must be supplied from the reader's own
knowledge base.
An additional concern, in terms of this thesis, was related, to the
weighting of various question types.

The existing Johns ( 1985,

questions, particularly in the elementary levels,

1981)

tended to be more

heavily weighted toward textually explicit and scriptafly implicit,
while the textually implicit category was relatively poorly
represented.

It therefore became necessar

to construct questions to

conform to the Pearson and Johnson ( 1978) scheme.
The process of constructing nine credible questions for each
inventory selection pointed up yet an additional limitation in the
passages,

insofar as this study was concerned.

The untitled 100 word

paragraphs that constituted the passages in the elementary inventory
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were characterized by short sentences representing isolated idea units.
As such,

textually implicit questions requiring the integration of

ideas across text were particularly difficult to construct.
In summary,

the question classification and generation exercise

pointed to the need for more indepth analysis of the reading materials.

Pilot study:

Adequacy of research materials

A pilot study was undertaken: ( 1) to examine both the
explicitness and clarity of task demands as set out in the three types
of comprehension probes that were classified or constructed to
accompany the passages; and, ( 2) to examine the adequacy ( in relation
to the present study) of the 20 passages from the Johns ( 1985,
inventory.

1981)

Adult skilled readers, all knowledgeable about reading

research, served as participants in the study.

The participants

included two dozen undergraduate and graduate students and three
faculty members in Language Arts, all from the University of Calgary.
The undergraduate students worked in pairs during a regularly scheduled
class.

Materials consisted of the original 20 passages and nine

questions ( 3 textually explicit,
implicit) for each passage.
participant,

3 textually implicit, 3 scriptally

Attempts were made to provide each

or pair of participants, with three different sets of

passages and accompanying questions.
The purpose of the question classification aspect of the study was
explained as one of classifying questions in terms of the relationship
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between the question and possible sources of response information.
Following Raphael ( 1981,

1982), definitions of the three question types

were provided along with explicit instructions and detailed examples of
nine questions classified according to the scheme.
The task was two-fold.

First the participants were asked to

classify the questions according to the Pearson and Johnson ( 1978)
taxonomy.

In a textually explicit question the words used to derive

the question and the information needed to form the answer are
explicitly stated within a single sentence.

In a textually implicit

question the words used to derive the question and the information
needed to form the answer must be integrated across sentences or
paragraphs.

In a scriptally implicit question the question is based on

the text but the information needed to form the answer must be supplied
from the reader's own knowledge base.

The participants recorded the

classification TE, TI, or SI in the margin beside each question.

Next

the participants were asked, if the question was textually explicit,
return to the passage and underline, using a straight line,
sentence that constituted an appropriate answer.
classified as textually implicit,

the

If the question was

they were asked to return to the

passage and underline, using a wavy line,

the parts of the text that

must be integrated to form a correct answer.
scriptally implicit,

to

If the question was

participants were asked to write an appropriate

response on the question sheet.
As a result of this pilot minor changes were made in the wordings
of a few question types to eliminate ambiguity and to clarify task
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demands.

For example,

to make the task demands of text-based questions

more explicit the following types of additions were made: "What did
the story say to cause you to answer in that way?
the story means the same as...."

What other word in

To clarify task demands in

script-based questions the following types of additions were added:
"Why do you think so?

Why?"

Participants were also encouraged to comment on the adequacy of
the graded passages.

This aspect of the pilot was exploratory and no

fixed procedure was followed.

The participants highlighted concerns

regarding the adequacy of passages with grade level ratings from 4
through 6.

Attention was focused on issues of comprehensibility, as

opposed to readability, of these materials.
of the pilot,

In response to this aspect

the elementary passages were extensively modified and

editorial changes were made to the grades 7 through 10 passages.

Modification of reading passages

For the purposes of this study,

the criteria for reading passages

included a concern for appropriateness of text in terms of
instructional level of materials; and adequate length both in terms of
encouraging a range of executive functions ( without being so lengthy
that the reading conditions becomes tedious and frustrating to the
participant) and in terms of formulating nine nontrivial questions
based on the Pearson and Johnson ( 1978) taxonomy.
The sources of the passages in the Basic Reading Inventory ( Johns,
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1985) were not identified.
Reading Inventory ( Johns,

Ten of the 14 passages in the Advanced
1981) were identified as selected, abridged,

or adapted from trade books while the remaining four passages were
presumably written by Johns ( 1A,

2A, 5A, 6A).

According to Johns,

these 20 passages were evaluated with the Fry ( 1968) readability graph
and the Dale-Chall ( 1948) readability formula.

In addition,

acknowledging the limitations of all readability ratings, Johns ( 1981)
reported using field testing and personal judgment along with
readability ratings in assigning grade levels to the reading passages.
Readability graphs and formulas are predictive devices intended to
provide quantitative, objective estimates of reading difficulty ( Klare,
1984).
factors.

The Fry ( 1968) and the Dale-Chall ( 1948) each consider two
The Fry graph uses word length in syllables and average

sentence length in words as indexes of semantic and syntactic
difficulty, respectively.

The Dale-Chall formula uses a list of

familiar words to determine semantic difficulty and average sentence
length in words as an index of syntactic difficulty.
More recent interest in comprehensibility of text has addressed
critical variables beyond those evaluated by readability formulas.

The

degree of cognitive effort that must be expended in understanding a
text is related to the following kinds of text-based features:
structure, coherence, unity, audience appropriateness, and interest
(Anderson & Armbruster,

1981; Harste, Woodward, & Burke,

& Braun,

1980).

1983;

Stevens,

1984; Neilsen

Findings reported by Stevens ( 1980) are

of particular relevance to this study.

Gifted elementary students,
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when challenged with reading materials of high interest, demonstrated
"reserves" of reading comprehension power not found in average
students.

This effect presumably reflects a greater breadth and depth

of background knowledge.
In addition to concerns for well-written materials,

the passages

must also provide for both quality and quantity in verbal report data.
The original 20 passages ranged in length from 100 to 250 words.
Johns ( 1985) grades four through six materials were 100 words,
seven through college level materials were 250 words ( Johns,

The

the

1981).

As

previously discussed in chapter two of this thesis, studies employing
verbal protocol analysis in studies with comprehension questions have
used texts of widely varying lengths.

Fareed ( 1971) used texts of more

than 1000 words with sixth-graders, Johnston and Weiss ( in press),

in a

study involving ninth-graders used texts ranging in length from 652 to
707 words.

Kavale and Schreiner ( 1979),

in study with sixth-graders

used texts of extremely limited length, some as short as three words.
In keeping with current notions regarding text difficulty and the
requirements of verbal protocol analysis, 225 to 250 words was
considered an optimal length for gifted seventh-graders in this study.
Consequently,

the materials for grades four, five and six were titled

and extensively rewritten along with the accompanying sets of
questions.

Minor editorial revisions were made to materials for grades

seven through ten, while the grades 11 through 13 materials remained
unchanged.

Following the final selection of participants for the main

study, materials at grades 5,

7, 8, and 13 were no longer necessary and
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Table 2
Research materials

Reading level
Grade

4

Grade

6

Grade

9

Grade 10
Grade 11
Grade 12

Title

Number of words

Forest fire
The world of plants
The witch
A telephone exhibit
The early birds
Switched on
Thoughts
Bum
Earthquakes
Bookworm or earthworm
The company
Beards

225
242
225
241
249
248
249
250
250
250
250
250
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these passages were deleted from the list of materials.

Pilot:

Appropriateness of modified materials

A pilot was conducted with gifted child readers to examine the
appropriateness of the modified reading materials and the clarity of
task demands in these modified materials.

According to the rationale

stated earlier in this study, materials at the instructional level were
considered to provide the optimum level of difficulty.

The rewritten

texts and questions were piloted with one gifted student in grade four
and another gifted child in grade ten.

The student in grade four was

administered the grades four and six level materials and the grade ten
student was administered the grades nine and ten materials.
The students silently read the stimulus passages and responded
orally to the questions.

The difficulty level, length of text, and the

clarity of task demands were deemed appropriate and no changes were
made as a result of the pilot.

Validation of the classification scheme

The final modified versions of the reading passages consisted of 12
graded passages and 108 questions.

These materials were evaluated by

two independent raters, both experts in language arts and knowledgeable
about reading research.

Each rater, using the question classification

procedure outlined in the pilot study to examine the adequacy of
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materials,

scored one half of the selections.

The rater-judge

agreement on each set of questions was 97 percent.

The remaining

differences were readily resolved through discussion, and consensus was
reached.

In no case did a disagreement involve a change of question

classification.

Therefore,

the final research materials for each of

the ten participants consisted of two sets of instructional level
passages each with nine comprehension questions.
Additional support for the claim that materials were at individual
instructional levels emerged in the course of the study.

The scoring

of the comprehension questions revealed that both groups answered
three-quarters of the questions correctly.
50% or above 89%.

No individuals scored below

This finding suggests that, on the whole, all

students found the materials challenging but not defeating.
The final set of research materials consisted of 12 passages and
accompanying comprehension questions.
presented in Table 2.

The list of these materials is

Samples of the research materials are presented

in Appendix A.

Research procedure

During the course of the study the researcher met individually
with each participant three times within the period of one month.

Each

session was one and one-half hours ( four and one-half hours per
participant for a total of 45 hours).
in the context of final screening.

The first session was discussed

During that session the purpose of
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the study and the general nature of the procedures were discussed with
each participant.

The second and third sessions comprised the actual

research procedures.

Pilot:

Research procedure

Proceeding at the same time as work on the development of
materials, a pilot was undertaken to investigate: ( 1) the type and
extent of training for the verbal self-reports; and, ( 2) the type and
range of prompts in eliciting these verbalizations.

The participant, a

gifted student in grade 10, worked at instructional level with the
grade 12 materials.

The participant was required to perform two types

of tasks: ( 1) the primary processing task, answering comprehension
questions; and, ( 2) the verbal reporting tasks.
data were collected:

Three types of verbal

thinking aloud, introspection, and retrospection.

The data were produced under two separate reading conditions.
In the first condition,

the student read the passage silently and

thought aloud while answering the accompanying comprehension questions.
The thinking aloud was followed immediately by a retrospective
self-analysis.

In this phase,

the student's thinking aloud

verbalization was replayed and the student interpreted his own thinking
aloud report.

Double audio taping recorded both the initial

verbalization and the retrospective self-interpretation of that
verbalization.

This form of self-interpretation is termed indefinite

triangulation ( Cicourel,

1974).
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In the second reading condition,

the student was required to

introspect and theorize about how he was answering the questions
(introspection).

This session was followed immediately by

retrospective self-interpretation of the introspective verbalization
(indefinite triangulation).
The pilot contributed to the development of:

a collabozative

climate; appropriate instructions and prompts for specific reading
conditions; and,

training and practice exercises.

Training and practice

Prior to each reading condition,

training and practice were

provided to familiarize the participants with the requirements of the
particular verbal reporting tasks.

Participants were presented with an

explicit explanation ( illustrated in some detail under the following
heading) of the particular verbalization tasks to be employed in the
session.

The researcher then modelled the procedures using a written

mathematics problem.

Mathematics problems were selected in order to

minimize the likelihood of suggesting specific reading processes and
strategies.

The participant then practiced the procedures on another

mathematics problem while the researcher provided feedback.
participant understood the nature of the verbalization tasks,

Once the
the

stimulus passage and the set of accompanying questions were placed side
by side in front of the student on the desk.

Since the focus of the

study was comprehending, as opposed to remembering, processes that
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emphasize memory,
addition,

the text was available throughout the session.

In

students were told that since the researcher was not

interested in how quickly they worked but in the thinking they did
while answering the questions,
wished.

Finally,

they could have as much time as they

they were told to feel free to ask questions or voice

concerns at any time.

However,

students were not explicitly told to

use the text for lookbacks or to ask the researcher for help during the
session.

All verbalizations were audio taped.

Securing the protocols

Three types of verbalizations were produced by the students while
answering the comprehension questions:

thinking aloud,

introspection,

and retrospective self-interpretation ( indefinite triangulation).
These procedures formed two distinct reading conditions: ( 1) thinking
aloud followed by retrospective self-interpretation ( indefinite
triangulation); and, ( 2) introspection followed by retrospective
self-interpretation ( indefinite triangulation).
In addition to identifying comprehension monitoring through verbal
protocols the study used behavior protocols in the form of field notes
made by the researcher.

The purpose of the field notes was to record

instances of observable behavior ( Lupart,

1984; Garner & Reis,

1981).

The researcher watched for the following types of nonverbal indicators:
grimaces, frowns and yawns; general physical attitudes; pauses in
verbalization; pointing to text; looking at the materials, looking away
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from materials; notations such as marginal notes, checks, underlines;
rereading; and changing a present or previous answer.
Thinking aloud.

In the first reading condition, each participant

silently read the stimulus passage and thought aloud while responding
to the accompanying comprehension questions.

The thinking aloud

verbalization was followed immediately by the retrospective
self-interpretation ( indefinite triangulation).

The participants were

given the following instructions for thinking aloud.

This is not a test.
Do anything that might help you to
understand the story and to answer the questions.
Nothing you do
will be considered " cheating".
I am interested in the thinking
you do as you answer the questions.
Do you ever talk out loud to
yourself?
Since I can't see what is going on inside your head I
want you to think and talk aloud to yourself while you are
answering the questions.
I want you to say everything that comes
to mind, even if it has nothing to do with the questions.
I know
it's impossible to say everything you're thinking, so just try to
say as much as you can.
If you are not saying anything I'll
remind you to keep thinking aloud.
Any questions?
In addition to the tape that will record what you " say", I'll be
making notes of what you " do" while you answer the questions.
When you've finished answering the questions I'll play back the
tape and we'll go over your answers and talk about what you have
done.
Take as much time as you wish, try your best, and do
whatever you can think of to answer the questions.
Do you have
any questions?
Is everything clear?

Introspection.

In the second reading condition, each participant

silently read the stimulus passage and engaged in introspection while
responding to the accompanying questions.

The introspective concurrent

verbalization was followed immediately by the retrospective
self-interpretation ( indefinite triangulation).
Following Whimbey and Lochhead ( 1980),

the instructions for

producing introspective verbalizations used an analogy that emphasizes
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the close connection between explaining a physical activity such as
baseball and explaining a mental activity such as comprehension
monitoring.

Baseball was chosen in an attempt to use an activity that

was common to all participants.

Participants were given the following

instructions for introspection.

I want you to imagine that a boy or girl from another culture
asks you to explain how tohit a ball with a baseball bat.
Pretend that this person has never seen a baseball game and has
never tried to hit a ball with a bat.
You might show them how to
stand at the plate and explain why you stand sideways to the
pitcher.
You might show them how you hold the bat and explain
where you place you hands and why you grip the bat the way you do.
You might then explain what you do when the pitcher throws the
ball, and so on.
Baseball is a mystery to the visitor and you can
help by describing and explaining what, when, and why you do
certain things.
The thinking you do when you are answering reading questions is
just as much a mystery to me as baseball is to the visitor.
I
have no idea what happens in your head when you are problem
solving--what you do and why you do it is a mystery.
I want you
to explain how you are answering these questions.
This is not a
test.
Do whatever you can think of to help you answer the
questions.
Nothing you do will be considered "cheating".
In addition to the tape that will record what you " say", I'll be
making notes of what you "do" while you answer the questions.
If
you stop talking I'll remind you keep thinking out loud.
I know
it's impossible to explain everything that you are doing, so just
try to tell as much as you can.
Take as much time as you wish.
Do you understand what I want you to do? Any questions?

Indefinite triangulation.

The instructions for indefinite

triangulation served for both thinking aloud and introspection.

I'm going to play back the tape.
I'll frequently stop the tape
to ask you to describe and explain what you were doing at a
particular spot.
I don't want you to work on answering the
questions again but as you listen to yourself, whenever you can
explain what you were doing as you were answering a question
please stop the tape.
Do you understand what I want you to do?
Any questions?
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Prompts

Prompts were used throughout the study to assist students in
verbalizing and to clarify responses ( Lupart,

1984).

This was intended

to increase both the frequency and reliability of the reports.

Prompts

were not set at predetermined intervals, but were responsive to
individual differences in processing.

The informal inventory session

provided the opportunity to observe and note idiosyncratic reading
behaviors.

By developing an awareness of these indicators, prompts

were more appropriately timed and less disruptive to the processing.
In addition, prompts were matched in terms of directness and degree of
recoding or interpretation required in the response to the particular
type of verbalization being produced.

This should have the effect of

increasing the likelihood that a particular type of verbalization
reflects a corresponding mental process.
Prompts for thinking aloud were undirected neutral comments and
requests, concurrent with the answering of the comprehension questions.
For example:
Um, umhum, yes.
You're not saying anything.
Please talk out loud to yourself.
Anything else?

Prompts for introspection were requests for description and
explanation of specific types of information.

For example:

I notice you are drawing something on the paper.
Can you
tell me something about that?
How does thinking about that help you to answer the
question?
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What are you doing to figure out the answer to that
question?

Prompts for indefinite triangulation were directed requests for
explanation and information about specific types of mental activities,
given in response to the replay of the preceding concurrent session.
For example:
What were you thinking about during this pause on the tape?
Can you tell me anything more about using mental pictures
when you are reading?
You covered up the story with your question sheet and you
didn't look at it again, why not?

Chapter summary

In summary,

this study was designed to elicit the executive

decisions and choices that direct comprehension in gifted students.
The participants were 10 gifted seventh-graders, five skilled
comprehenders and five less skilled comprehenders.

Each participant

produced both concurrent and retrospective verbal protocols.
of concurrent verbal protocols were produced:
introspection.

Two types

thinking aloud and

The students also self-interpreted these concurrent

verbalizations, a form of retrospective self-analysis referred to as
indefinite triangulation.
were recorded.

In addition to verbal data, behavioral data

A number of steps were taken to increase the validity

and reliability of the research procedures:

appropriate text at each

participant's instructional level, contextualist theory-based
comprehension questions for the primary task,
passages,

silent reading of the

training of the verbalizations, classification of prompts,
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and the establishment of a collaborative relationship.
the following chapter will be the analysis of the data.

The focus of
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CHAPTER IV

Analysis and results of the study

Introduction

The primary purpose of the study was to investigate the executive
control processes that manage reading comprehension in gifted
seventh-graders.

Briefly, comprehension monitoring consists of those

decisions taken to direct and self-regulate the process of reading
comprehension.

Netacomponents refer to specific realizations of such

comprehension monitoring processes.
therefore,

The role of the metacomponents,

is to oversee and to coordinate the complex interaction of

reader characteristics, reader strategies,
demands.

text features, and task

The following questions served to focus and direct the data

gathering and analysis.
1.

What metacomponents are utilized by gifted students to direct

the process of reading comprehension?
2.

What is the nature of the executive role in comprehension

monitoring?
3.

To what extent does comprehension monitoring differ in gifted

children who are skilled or less skilled comprehenders?
The research was designed to deal with these questions through the
collection of verbal protocols.
notes, were also collected.

Nonverbal data, in the form of field

The research materials consisted of two
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passages at each prticipant's instructional level.
accompanied by nine comprehension questions.
orally to these questions.

Each passage was

Participants responded

With the exception of Patti, whose

extensive introspection filled the time allotted for the subsequent
self-interpretation of the introspection ( Patti participated in both
reading sessions but produced 3 instead of four protocols), four verbal
protocols were obtained from each participant:

thinking aloud,

self-interpretation of the thinking aloud ( indefinite triangulation);
introspection, and self-interpretation of the introspection ( indefinite
triangulation).

The responses were tape recorded and verbatim

transcriptions were typed.

The resulting protocols included the

verbalizations, errors, repetitions, hesitations, pauses and
intonation.

In addition,

the researcher noted the observable behaviors

accompanying the tasks and this information was integrated into the
verbal protocols.

Therefore,

the data consisted of 39 protocols,

verbal and behavioral responses to 180 comprehension questions, a total
of 552 pages of transcription.
All protocols were reviewed a number of times.
complete reviews of the data were:

to match each transcription against

the audio recording and the field notes;
comprehension questions;

The intent of the

to score the answers to the

to familiarize the researcher with the data;

to arrive at a suitable coding scheme; and,

to allow pertinent and

revealing categories to emerge during the coding procedures.
Excerpts from the protocols were coded with the reader's name
followed by the grade level of the materials, and the reading
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condition.

The reading conditions were classified as follows:

the

thinking aloud condition was classified as "Al" and the
self-interpretation of the thinking aloud as " A2"; while introspection
was classified as "Bl" and the self-interpretation of the introspection
as " B2".

For example:

Carl 12A1,

indicates that Carl is reading grade

12 materials and that the excerpt is from his thinking aloud protocol;
Carl 12A2, indicates that Carl is reading grade 12 materials and that
the excerpt is from his self-interpretation of the thinking aloud
verbalization.
The analysis of the data was conducted in two major phases.
During the first phase the data from all 10 participants were analyzed
to determine the categories of comprehension monitoring, question one
in this thesis.

The second phase of the analysis, question two and

three of this thesis,
sample of the data.

involved an indepth analysis of a representative
Within this sample,

the nature of metacomponents

and the extent to which metacomponential functioning differs between
skilled and less skilled comprehenders was examined.

In order to

obtain a manageable, representative sample of data, a table of random
numbers was used to select four responses from each participant, one
correct and one incorrect response from each of the two reading
conditions: ( 1) thinking aloud and indefinite triangulation; and, ( 2)
introspection and indefinite triangulation.
questions were included,

scriptally implicit questions were more

heavily represented in the sample.
three,

While all three types of

The analysis of questions two and

therefore, was based on a sample of 22 percent of the total
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data, approximately 120 pages of verbal and behavior protocols.

The 20

correct and 20 incorrect responses were coded in terms of the
metacomponents identified in question one.

Netacomponents utilized by gifted students

The present study is exploratory.
definitions ( de Beaugrande,

As such, " open" descriptive

1981, Nosenthal & DeGroff,

1985; Yussen,

1985) of metacomponents in the comprehension monitoring of gifted
students were considered appropriate.

An open definition of a

metacomponent is merely representative of a particular executive
function, rather than exhaustive or exclusive ( de Beaugrande,1981).
According to Yussen ( 1985), an open definition is one that suggests
possibilities, examples, and cases.

Yussen ( 1985) suggests that the

key to success in demonstrating the existence of a particular
metacognitive activity is the identification of prototypical phenomena.
A prototype is a " specific example of a concept or event" ( Yussen,
1985,

p.

260).

Other cases are compared for their similarity with

features of the prototypical case.

Following Yussen ( 1985),

the

protocols were examined for evidence of executive decision making, and
examples were drawn directly from the protocols to support the
category.

Evidence of executive decision making was inferred from

verbal and/or behavioral data.

The following examples illustrate the

inferencing procedure used in identifying instances of executive
decision making within the category, " identifying, clarifying, and
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confirming task demands".
In the first instance,

the protocol contains verbal and behavioral

evidence that the reader decided to " clarify task demands", an
executive decision, by rereading the question.

Andy 4A1
Let me see ( rereads the question), "What was unusual about this
summer?"

In the second instance the verbalization describes the
identification of task demands:

Carl 12A2
It's um ... it's a "why" question and it's a "why do you think"
question.
And it ( points to the text) tells you but it doesn't
say like um ... it's not black and white, " this is because" ( taps on
text with pen), " this is why they did that", it's not ... okay let
me see...um, question 4 said um... (rereads question) " Why were
hair clippings burned in ancient times?"
It says right here
(points to text), it says hair clippings were burned in ancient
times ... well something to that effect.
So that says it " right
out", exactly what it says.
But this ( points generally to text)
um ... doesn't say exactly...what..this doesn't exactly say what
the question said.

The third type of evidence for comprehension monitoring was
behavioral.

Internal processing may have external counterparts which

can be observed.

For instance,

since the stimulus information

available to the participant was also available to the researcher,
processing was inferred from theory—based task appropriate behaviors.
In the following example the executive decision to " identify, clarify
and/or confirm task demands" was inferred from the observation that the
reader was seen to look repeatedly from text to questions during the
silent reading.

115

Carl 12A1
Both sheets, text and questions, are placed side by side on the
table.
Carl writes his name and the date on both sheets.
He
looks from one to the other repeatedly during the silent reading.
Finally, according to Ericsson and Simon ( 1984) pauses and
hesitations are good predictors of processing.

In general, pauses and

hesitations were interpreted " in context" to support existing verbal or
behavioral data.

The pauses in the following example may be seen as

supporting the verbal and behavioral evidence for " identifying task
demands".

Jeremy 6A1
Let's see ... it was ... just a sec ... I think ... wait ... okay it was
um...what was the answer? ( picks up question sheet and rereads
question),.."Was the witch's hut in good repair? How do you
know?"....

The researcher remained sensitive to new categories of executive
functioning that might emerge from the data, in addition to considering
categories identified by previous researchers ( Brown,
Wellman,

1977; Sternberg & Powell, 1983; Sternberg,

Flower, & Hayes,

1984; Flower & Hayes,

Tierney & Pearson,

1985; Flavell &

1981,

1985; Swarts,

1981; Pearson & Tierney,

1984;

1983).

Validation of emergent categories

The validity of the emerging categories was established through a
number of means.
of the study.

A number of these procedures were part of the design

First, an attempt was made to establish and maintain a
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collaborative relationship with each participant.

This relationship

may have contributed to the revealing of verbalizations and feelings
that under less collaborative conditions may have been less likely
(Lupart,

1984).

Second, ecological validity was considered a factor in

the initial design.
Armbruster,

1981) at each participant's instructional level were used.

In addition,
questions,

Consequently, considerate materials (Anderson &

the primary processing task, answering comprehension

remains a ubiquitous feature of classroom life ( Durkin,

1978-1979; Raphael,

1981,

1982; Gavelek & Raphael,

1985).

the interest of contextual validation ( Lincoln & Guba,

Third,

in

1985) the study

used multiple and different sources of information on comprehension
monitoring.

Both verbal and behavioral data were collected.

The

concurrent and retrospective verbal data tapped two different cognitive
sources ( Ericsson & Simon,

1984; Afflerbach & Johnston,

1984).

Additional convergent data were obtained through the procedure of
indefinite triangulation ( Cicourel,

1974), a procedure wherein the

participant interprets his or her own verbalizations.

Indefinite

triangulation also provided a means of comparing the researcher's
observations and interpretations with the participant's
interpretations,

thereby operating as a form of "member checking"

(Lincoln & Guba,

1985).

In addition to the above considerations, more formal validation
procedures were conducted using two markers,
academic in the field of Language Arts.
session,

the researcher and one

In a two-hour training

the researcher presented the the definitions and related
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examples of comprehension monitoring processes.

A thinking aloud

protocol and the indefinite triangulation based on the thinking aloud
were used as practice items (Andy, less skilled, 4A1,2).
in a two-hour joint session,

Subsequently,

transcripts of the above student's

introspection and indefinite triangulation of the introspection were
coded (Andy, less skilled, 4B1,2).
the two-hour session was completed.

Only what could be analyzed during
A sample of Andy's protocol that

was used in the validation is included in Appendix B.
disagreements.

There were no

However, discussions centered on: ( 1) distinguishing

the superordinate metacomponent in an instance of embedding, in which
the decision to apply a global plan of problem solving was embedded
within the decision to identify task demands, or vice versa; and, ( 2)
instances involving the classification of
self-monitoring/self-evaluating decisions when it was unclear if the
student's understanding was being self-monitored, or if the student's
ability to problem solve was being self-evaluated.

Whereas the

researcher had originally intended using the Arrington Formula ( Feifel
& Lorge,

1950,

1957) as cited by Lupart ( 1984), Hoopfer, ( 1984), and

Hunsberger ( 1978) to calculate interrater reliability;

such an approach

did not seem appropriate given the actual circumstances of the coding
session.
The intent of question one was to identify the metacomponents that
direct comprehension in gifted seventh-graders.

Eight metacomponents

emerged from the data: ( 1) decision to identify, clarify,

or confirm

task demands; ( 2) decision to develop a plan of action; ( 3) decision to
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manage limited processing capacity; ( 4) decision to monitor problem
solving; ( 5) decision to revise, modify or replan; ( 6) decision to
self-evaluate progress; ( 7) decision to act on affect; and, ( 8)
decision to respond to external feedback.

In view of space

limitations, each category is described and illustrated with only six
prototypical examples from across all the protocols,
skilled comprehenders.

skilled and less

In order to distinguish between the data and

inferences based on such data, observed behavioral data are enclosed in
brackets

()

while comments and inferences made by the researcher are

set off by slashes

II.

Decision to identify, clarify, and confirm task demands

The metacomponents in this category make decisions as to just what
problem needs to be solved by attempting to identify both global and
local purposes of reading, clarifying both explicit and implicit task
demands, and confirming task demands.

Evidence to support decisions to

identify, clarify, and/or confirm task demands may be reflected in the
request for task information or in the rereading of a particular
question.

For example:

Ann 11B1
A.
Just- you read it ( indicates question) and... then you just,
like you interpret it.
Like it says ( reads question) "What sorts
of things did the author say were possible in the land of books?"
and it's- like it's saying..what kinds of things can he do when
he's reading?. .. like what kind of imaginary things can he do?
Mary 12B2
M.
Urn- I read the question and then after I had figured out what
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they were asking for, I looked through the paragraph and read each
sentence to see if there was really anything that could help in
solving the answer.
Like, if the answers were there or if you
were supposed to urn- use what you had learned from the page to get
the answer from your mind.
Carl 12A2
C.
Well, that's a- it's a "what" question but it's being
generalized in the next part, right after it.
It can be treated
like a "why" question ' cause you say urn, "why"...well urn, I don't
know, it's treated like a "why" question ' cause it's, "What are
some of the reasons?" It's another like um ... like there is, " Why
do you think?"..it involves thinking which is ... different, you
know.
Jeremy 6A1
J.
Can I go back to the story?
Ann hAl
A.
No, I think that's sort of one of those things ( questions)
where urn- " applying what you have learned", or something.
Like,
we do a lot of those in science.
And it's sort of. applying it in
a different situation or something like that.
Carl 12A2
C.
Well it's just um ... looking at the question and knbwing what
kind of answer you've got to get

Decision to develop a plan of action

The metacomponents in this category plan the approach to the task
at hand.

Decisions are made to access relevant knowledge sources and

to deploy appropriate comprehension strategies to carry out the plan.
This decision-making process may be reflected in the selection and
implementation of strategies designed to carry out the executive plan:
lookbacks to text, use of background knowledge, imagery, paraphrase,
personal identification, and use of text structure.

Jeremy 6A2
J. / plans approach!

For example:

Well, I just thought of ... I saw you writing
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something down and I just thought of last night / selects personal
identification strategy! I was- my soccer coach phoned me and he
told me, like I just got moved up from Division 2 to Division 1,
he's my new soccer coach, and he phoned me and told me that I had
a soccer game and I went like that ( bends head to shoulder) so I
could write it down and uh ... I remember my ear hurting for about
an hour after ( laughs).
Leo 9B1.
L. ! plans approach selects text-based strategy! I'm going back to
the story, paragraph 2, because that's where I think I remembered
it was ( looks back at text) ... um, yeah (mumbles).
Patti 10A2
P.
Urn, / plan includes drawing on background knowledge! well I
remember- I've been to Hong Kong before and I remember there were
a lot of bums..and they're on TV shows, something like "Miami
Vice" or "Hillstreet Blues", and things..you see a lot of bums in
that and they all give the impression that a- well they try to
show you, I guess, best what a bum is really like when they show
one urn that they're drunk and they're not very well-dressed and
things they don't ... it's- I remember it ( the story) said that um
"in his cups he was accustomed to declare" ect., etc., and " in his
cups" in this story would mean that he was drunk, when he was
drunk.
Um ... it doesn't say that it's often but he does get drunk
and if someone were to be nicknamed "Bum" I think it would- it
gives me the impression that they would drink fairly of ten...to be
drunk quite often.
Ann 11B2
A. ! p]-an includes accessing knowledge of rhetorical principles!
Well, ' cause the whole thing is about the author's problem and
so ... like...the author- like he's not going to write about
something unless he says what it is going to be about.
So, you go
in there and you ... like it would sort of be an opening sentence.
Mike 4A1
N. ! selects personal identification strategy!
difficult for us to breathe?

Umm, what makes it

Carl 12A2
C. !plan includes integration of text and background knowledge!
Well, I um ... I thought about- I read through this um ... what they
did, and uh ... I realized um ... I just kind of thought of it.
If
anybody wants to take control they need support by people who are
in control at the moment.
It's like a must.
So if I wanted to
take control of the school I'd need to have Mr. Principal behind
me, or else it wouldn't be possible.
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Decision to manage limited processing capacity

Netacomponents in this category set priorities in task
undertakings so that the more important tasks may be undertaken before
the less important ones.

In addition to prioritizing tasks, attention

is directed toward the major, rather than the trivial aspects of a
message.

Netacomponents in this category also make decisions to reduce

distraction and attend to the task.

Decisions may also be made

regarding the efficiency of particular strategic activities.

The

executive decides how much time to allocate to each aspect of the
problem and decides whether strategies will be employed exhaustively or
in a self— terminating fashion.

Decisions regarding efficiency and

relative important may be reflected in such activities as skimming,
reading more slowly,

identifying key words, answering " easy" questions

first, reducing distraction and focusing attention.

For example:

Nary 12A1
N.
I'm skipping over a couple of questions because um ... I'm going
over what I know first and then going to reread the story to
figure out the rest.
Carl 12B1
C. /adjusts his reading rate! Okay, ( looks back and reads
rapidly) "The history of beards.man first cherished... (reads more
slowly) hence hair had to be carefully guarded from possible foes
Patti 1OB1
P. Well, I was looking for clues again ... skip reading the story
and looking for clues
Harry 6A2
R.
Urn, I noticed that you had your question sheet on top of the
story sheet, and that you kind of slid it up and down sometimes,
using it as a marker when you were reading.
H.
Yeah.
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R.
Can you explain why that helps?
H. /reduce distraction! Well, if the words or the sentences on
the line that I'm looking at- I'm not looking at three different
lines at once.
I'm just looking at one line.
Mary 12B2
N. /explains why she read the paragraph backwards to locate key
words! ' Cause when you're going- I think when you're going urn- the
regular way you kind of skip over some words.
When you are going
backwards it's harder for you to concentrate so you look at words
more carefully so you don't miss them as easily.
Jeremy 6A2
J.
probably "good repair" was the main word- two words
J.
I was just skimming, looking around for ... um ... looking around
for the word " repair".

Decision to monitor problem solution

The metacomponents in this category keep track of progress in
problem solving.

The metacomponents must keep track of what they have

already done, what they are currently doing, and what they still need
to do.

The executive must be aware of when comprehension is

progressing smoothly and when miscomprehension occurs.

Evidence to

support this decision-making role may be reflected in error detection
and in activities that draw and test hypotheses, question
understanding, check understanding against background knowledge,
summarize, paraphrase, and check understanding against text
information.
words such as:

Decisions to monitor understanding may be associated with
because,

so, but, and, if.

For example:

Mary 12B1
M.
And nobody really cared if you- !monitors understanding
detects error/ just a sec- what am I talking about? ( chuckles)
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Car]. 12B2
C.
We].]. urn, I read through it and / detects error!
suddenly I
realized that it wasn't really going anywhere ... well, that it was
going in a different direction, as opposed to the answer I wanted
to get, and it was just like a- a realization that it wasn't
there.
Paul 6A1
P.
Well !checks understanding against text!, ' cause it goes
(rereads) "No human has ever seen the witch". ! checks against
background knowledge! And if it was the witch it would have been,
"No one has ever seen me".
But, the thing is, it goes ( rereads
text) "No human has ever seen the witch".
It's pointing out that
no one has ever seen her, so if it wasn't the witch, how could
they have gotten this.."she is not old and stumped"?
P.
I thought that might have been it ... because ! decision to test
against background knowledge/ in a lot of movies they have- or
stories they have them making fog and stuff.
Ann 11B1
A.
so ! tests understanding against text and background/ it says
at the beginning, it says "whenever I have a few extra minutes"
and, like just " few" and "extra" makes you think that means he
doesn't have much time.
Harry 6A2
H.
Well, it just- ! draws and tests hypothesis! I just guessed
that she would look like an ordinary person if she didn't look all
stooped over like most witches in movies and fairy tales looklook like
Nary 12A1
N.
and it said that (rereads) " to prevent the enemies from using
it for nefarious purposes", ! decision to check meaning against
background! which I think is like voodoo and stuff ( chuckles),
because they probably believed in that in early times.

Decision to revise, modify or replan

When the executive becomes aware that problem solving is not
progressing smoothly,

the metacomponents in this category may consider

the possibility of modifying or revising strategic action.

The

decision to revise may be reflected in the spontaneous selection of a
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new strategy following a clarification of task demands or a testing of
an hypothesis.

The decision to replan may also follow a reassessment

regarding the efficiency, versus the effectiveness, of a particular
strategy.

For example:

Andy 4A1
Ay.
Let me see, it must be in here somewhere /original plan is
text-based! (1oks back at story), um...let me see ... where does
it, um... they might have problems ... let me see, urn ... (looks up at
ceiling and plays with pen, twisting it in his shirt) / decides to
revise plan and to search background/ let me think, what's a good
answer...
Andy 4B1
Ay. !original plan is text-based!
I'm going to look for
"unfriendliest places" in the story.
Let's see ... unfriendliest
places was the start of the sentence... (looks back and rereads,
tracks with pen) "Bacteria are very common, there are even some on
this page, and they can grow in some of the unfriendliest places
on the Earth where no other plants could grow."...(rereads
question) " What places on the Earth might be the unfriendliest
places for plants to live? Why do you think so?"
Uh ... oh
dear... the answer isn't in the questions...so... ! decides to
revise approach and search background knowledge! ( looks away)
what would be an unfriendly place for plants to live?

Nary 12B2
N. ! original plan text-based! Urn, I was reading over the- the
story because I did not remember anything that was talking about
modern times.
And then after that, when I couldn't find anything
/decision to replan and search background! I just was thinking
about anything I had ever heard in the newspaper or on the radio
or something about popularity of beards, which I couldn't remember
either ( laughs).
Paul 6B1
P.
Um ... well it goes urn !original plan text-based/...(looks at
text) what- in the phone electric- electron signals make a thin
round piece of metal vibrate, and so it's... /revises approach and
draws a' diagram! after it goes down, it vibrates ... into the phonewell, the urn cord is vibrating, and it goes into the phone ... and
um... they are transmitted ... no... they are made louder and then- so
you can hear them.
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Ann hAl
A. /original plan text-based! Oh...well it probably said in the
thing ( story) except I can't remember anything about that...So,
!decides to revise approach and tap background knowledge! I'll
just say that... they differ because... the plates move at different
intensities and when they hit they can send off lesser or greater
amounts of "earthquakiness" ( laughs).
Leo 9B1
L. !original plan was to access text information! Well, I
remembered the first paragraph showed the description of it, and
looking back helped because urn- I could think of one other way to
answer it and that's about it. !alternate plan! The other way
would be, I have a synthesizer and I know what it looks like.

Decision to self-evaluate progress

Netacomponents directly activate and receive feedback from the
nonexecutive performance components and knowledge acquisition
components ( Sternberg,

1985).

Thus, all control passes directly from

the metacomponents to the system, and all information passes from the
system to the metacomponents.
from their own mistakes.

Self-evaluating metacomponents can learn

Evidence of self-evaluation may be reflected

in formative and summative judgments regarding one's ability and skill
in performing the task.

The decision to self-evaluate may involve

adequacy of background knowledge, reasoning ability, memorial ability,
or reading skill.

For example:

Jeremy 6A2
J. ! self-evaluates reading skill!
sink in ( chuckles).

I read them but they didn't

Carl 12B1
C. ! self-evaluates background knowledge!
history.

I'm not that much on

126

Andy 4A2
Ay. / self-evaluates reasoning!
I couldn't- I was trying to think
of a good answer really for the question.
But it was hard to
think of a good answer on what problems they might have.
I didn't
really get a good answer anyways.
Leo 9A1
L. / self-evaluates memory!
good memory.

I just think that I have a pretty

Nary 12A2
N. ! self-evaluates reading skill!
I don't really read it that
thoroughly ... Um, I just skim through it...don't take the time to
read thoroughly...I don't in books either.
That makes my Mom mad
too because I go to the library and get 6 books and they're done
in 2 days ( laughs).
Leo 9A1
L. ! self-evaluates reading skill!
I really don't think I read
that part really ... um ... I don't remember reading it at all.

Decision to respond to external feedback

The decision to respond or not to respond to probes or to act upon
feedback was considered in terms of verbalizations and behaviors
following an incomplete or incorrect answer.
external feedback,

The ability to understand

to recognize its implications, and then to act upon

it is a valuable means of improving performance.

In addition,

sensitivity to feedback may reflect the difference between the present
state of learning and what is possible with training.

The bandwidth of

sensitivity may be akin to the Vygotskian notion of the zone of
proximal development ( Vygotsky,
1985).

1978; Johnston,

1986; Brown & Reeve,

The following protocol of Harry, an unskilled comprehenders,

demonstrates a decision not to respond to external feedback.
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Harry 6A1
R.
Anything else that you could tell me that would describe what
she looked like?
H. / decision not to respond! No. That's it.
In addition, within the excerpts that were used to support this
category, qualitative differences in sensitivity to external feedback
were evident, with responses ranging from 6 words to 6 pages.

The

following are some prototypical examples of the decision to respond to
external feedback.

Paul 6A1
R.
Umhum.
Anything else in there that the story teller, in the
story, did as part of the story?
P.
Um... (looks back at story) dark purple liq ... walls of the hut.
No, I can't find anything.
Leo 9A1
L. ( laughs)
They skimmed over the trees and cut figure eights in
the sky.
R.
Umhum.
Anything else?
L.
Well, first they mastered the controls, then they started
skimming over the trees and cutting figure eights in the sky ... and
they broke records ... and they got better and better ... and they
broke more bones than they did records ( chuckles) ... and things
like that.
Mike 4A1
R.
Anything else?
N.
Well ... hum let's see..."surviving" (looks back to
question) ... living...How did they live?
What problems would they
have living in there?
I think they'll probably have problems
because of all the trees starting to crash down ... and they might
not see ' em and they could hit ' em from behind ... or they could get
surrounded by trees falling.
That's it.
That's all that I can
think of right now.
Paul 6B1
R.
What else? How else may phones of the future differ?
P.
Well, um ... maybe ... like a bland colour ... like, a colour to
match everything around. Urn...
R.
What's happening right now in this pause, Paul? What are you
doing when you are trying to figure out the answer?
P.
Well, I'm just more or less brainstorming things.
R.
What's that like?
Can you describe what that looks like,
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feels like?
P.
Well, it's just like throwing ideas at myself and going, "No,
not good.
Yeah, that's good.", going on like that.
R.
Anything you want to add to that answer?
P.
No.
Leo 9B2
R.
Anything else that you can think of that urn- you could add to
that answer?
L.
No.
R.
No other challenges?
L.
Well ( laughs), oh there are lots of things.
You can make a
lot of new voices for it.
Urn- really razzle-dazzle the people.
They could um- by "new voices", you program voices into the
synthesizer and you make one that no one has ever heard before and
it would really awe- awe them.
'Mary 12B1
R.
Umhum.
You can't think of something you could do to help you
answer it?
N.
Well, there are some singers that have beards, like Willy
Nelson.
And some people like to follow traits.
Like people liked
Madonna and so they dressed up like that and wore half- tops and
tight skirts and everything.
So it could be that some of the
singer have beards.

Decision to act on affect

The reader's affective state includes interests, attitudes, and
values that determine goals and objectives for reading.

In addition to

knowing about comprehension and knowing how to control the process, a
reader must decide to actually assume control.
reading, continue reading,

Decisions to begin

stop reading, or focus on certain aspects of

the the task may be affective decisions.

Executive decisions,

therefore, may be reflected in statements regarding personal goals and
standards of performance,

topic interest, and motivation.

Mike 4A1
N. / personal standards!

For example:

I don't want to get anything wrong here.
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Jeremy 6A2
J. / self-imposed limits! Well it seems like I was " cheating"
kind of ... by looking back.
So I didn't want to cheat, so.
R.
Even though I said that you can do anything and...
J.
Yeah, I know.
R.
And anything- I even said you can do anything at all and it
won't be considered cheating.
You still thought that maybe it
would be cheating?
J.
Umhum. ' Cause I don't know ... it's just like ... uncomfortable,
kind of.
Mary 12A2
N. !negative affect!
Um ... I was reading the third paragraph and
I was reading this question wrong, ' cause I was going too fast.
I
think I was a little bit nervous.
Jeremy 6A2
R.
I'm just wondering why- what happened in your head that made
you stop reading at that point.
J. ! decision to stop reading!
I think I just sort of gave up and
I said there is probably nothing that indicates that.
Carl 12B2
C. !role of interest
explains why, unlike the previous session,
he didn't preview questions prior to reading text!
Yeah but this
was also more interesting than... the story last week, so.
R.
So, interest plays a part then in how you read something?
C.
Umhum.
R.
Tell me a little bit more about that so I'm clear.
How does
interest influence the way you read a story?
C.
Well, if I'm interested in something I like to find out all
about it before I go on to the questions.
It's like
ah ... captivating, kind of.
-

Mike 4B2
R.
Okay, you are still talking about tests.
So, in your mind did
this still seem like a test to you?
N. / self-imposed task parameters! Well ... in a way I was sorta
trying to test myself and in another way it wasn't a pass or fail
kinda test but I wanted to try to do as good as I can ... as good as
I could, I mean.

Findings regarding question one

The first phase of the analysis, reflected in question one- of this
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thesis, emphasized breadth of analysis and utilized all the verbal and
behavioral data to identify and to describe the comprehension
monitoring processes in gifted seventh—graders.

The analysis of

question one suggests that when comprehension is regarded as problem
solving, comprehension monitoring may be regarded as the decisions that
manage the problem—solving process.

Because this is an exploratory

study these findings are necessarily tentative.

However,

such findings

are supported by current notions of executive control.
The findings from question one suggest that gifted students make a
wide range of executive decisions:

identifying task demands,

developing a plan of action, managing limited processing capacity,
acting on affect, monitoring problem solving, revising and modifying
the approach to the problem,
to external feedback.

self—evaluating progress, and responding

Six of the executive control processes that

emerged from the data have been included within existing schemes of
reading comprehension monitoring ( Sternberg,
Pearson & Tierney,

1984; Flower & Hayes,

1980).

taxonomy shares categories with such schemes,
any one scheme.

Furthermore,

1985; Baker & Brown,

1984;

While the emergent

it is not identical to

two of the control processes that emerged

from the data have not previously been considered as executive
processes in reading research:

decision to act on affect and decision

to respond to external feedback.

Sternberg ( 1985) does include

sensitivity to external feedback as a metacomponent within his
componential theory of intelligence.
two models of reading ( Mathewson,

On the other hand, while at least

1985; Speaker & Ruddell,

1985)
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address affective aspects of reading, an affective metacomponent has
not previously been included as an executive control process in any of
the above theoretical schemes of executive control.
Whereas the first phase of data analysis,
metacomponents in isolation,
process interactions.

question one, focused on

the second phase of analysis focuses on

Additionally, while phase one emphasized

breadth, phase two emphasizes depth of analysis.

The nature of the executive role in comprehension monitoring

The intent of question two was to identify and to describe the
essential qualities that characterize these metacomponents that emerged
from the data.

First,

the analysis of data for question one revealed

comprehension monitoring to be highly active in the sense that it can
be conceptualized as a set of decision-making processes, or
metacomponents.

In addition to being an active decision-making

process, Table 3 reveals that comprehension monitoring is highly
complex.

This complexity arises from the highly inclusive nature of

the decisions and from the interactive nature of the metacomponents.
Regarding the inclusive nature of comprehension monitoring, Table
3 reveals that the decision-making role includes choices based on the
relationship between the internal world of the individual and the
external world in which the reading event takes place.

Table 3 shows

that 285 executive decisions representing all eight metacomponents were
made by the ten participants in the process of addressing the 40

132

Table 3
Metacomponents utilized by gifted students in reading comprehension

Metacomponents

Number

Rank

Application

Decision to
monitor problem
solving

83

1

29%

Decision to
self-evaluate
progress

49

2

17

Decision to
develop a plan
of action

46

3

16

Decision to
identify, clarify,
or confirm task
demands

35

4

12

Decision to
manage limited
processing
capacity

33

5

12

Decision to
act on
affect

17

6

6

Decision to
revise, modify
or replan

14

7

5

8

3

Decision to
respond to
external
feedback

Total

8

285

100%

Percent has been rounded to the nearest whole
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questions.

As discussed in question one, decisions are assumed to

derive from such diverse areas as interest, personal standards,
emotion, physical factors, prior knowledge, and a sensitivity to
feedback.

Since the 285 decisions which were made by the ten

participants represent all eight metacomponents; cognitive, affective,
and physical elements appear to be represented in comprehension
monitoring and appear to reflect different aspects of the same
comprehensive role.
These highly inclusive metacomponents appear to interact in many
complex ways. The interactive nature of metacomponents is reflected in
the following protocol excerpts describing the set of metacomponents
used by Carl (skilled 12B1&2) in response to a scriptally implicit
question.

Interactive nature of metacomponents

Q. The story said, " In those days,
What does " those days" refer to?
Set of metacomponents

shaving was considered perverted."

Protocol excerpt

Decision to act based
on affective concerns

(reads text prior to question in
contrast to reverse order in previous
passage)
Yeah, but this passage was also
more interesting than... the story last
week, so.
Well, if I'm interested in
something I like to find out all about it
before I go on to the questions.
It's
like ah ... captivating, kind of.

Decision to manage limited
processing capacity

(spends time looking repeatedly from
text to questions) / By allocating time
and energy at this point, Carl felt he was
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improving the overall efficiency and
effectiveness of the process.!
Well I
um ... I found- found the first urn question
and I read it and then I found the answer
in the ah story so I knew exactly where to
look when I was finally answering it.
It
was so I ah- it was to know the
answers ... it's easier if you know where to
look because you already know the answers
or have seen them.
Well it's just
um...looking at the question and knowing
what kind of answer you've got to get, and
skimming the story and trying to find an
answer that would fit the question."
Decision to identify,
clarify, or confirm
task demands

(rereads question)

Decision to self-evaluate
progress

/formative evaluation!

Decision to develop
a plan of action

that's urn... ! plans a text-based
approach/ let me see ( lookback to text)

Decision to manage limited
processing capacity

(goes directly to third paragraph and
reads rapidly)
In those days..that's
the third paragraph ... um shaving was
considered perverted.
It was a practice
reserved for the defeated enemy and the
dangerously sick

Decision to monitor
problem solution

(stops reading) ! detects error! Well
urn, I read through it and suddenly I
realized that it wasn't really going
anywhere ... well, that it was going in a
different direction, as opposed to the
answer I wanted to get, and it was just
like ah a realization that it wasn't
there.

Decision to clarify
task demands

(lookback to question rereads question
and parts of text) " in those days" Well
I reread um ... let me see, to give me an
idea of "when".
What it was here (points
to text with pen), it said " in those
days", that was the key between the two
(indicates paragraphs 2 and 3 points to
text with pen).

Okay.
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Decision to revise,
modify or replan

I realized that this ( paragraph 3) was
probably the paragraph that contained
the answer, but urn, it wasn't.
So it
said, " in those days".
If it wasn't in
here ( paragraph 3) it would have to be
somewheres before, and um... they um..."in
those days", it gives uh, I just referred
to the... to the paragraph above and it
talked about ancient Egyptians, and then,
"in those days" that would be directly
between them.

Decision to selfevaluate progress

/formative evaluation!

Decision to revise,
modify or replan

(returns to text, this time to second
paragraph)
the paragraph before says,
(rereads) " thus the earliest beard was
faith-conditioned and therefore
meticulously cared for.
Ancient Egyptians
used tongs, curling irons, dyes, and even
gold dust to give it a golden sheen."
/hypothesis testing!
Probably in the
time of the ancient Egyptians.

Decision to monitor
problem solution

Okay

Decision to manage
limited processing
capacity

(uses his pen to hold his place)
ah...

Decision to selfevaluate progress

!formative evaluation!

Decision to confirm
task demands

It's

It's ah .. .yeah.

( rereads question) "What does those
days days refer to?"

Carl then answered the question, " the time of the ancient Egyptians."

The findings suggest that metacomponents are interactive, higher
level thinking processes.

They do not appear to represent unitary

stages in problem solving but may be considered a set of optional
decisions.

Unlike the operation of a linear,

decisions are not fixed in a rigid order.

sequential system,

the

Metacomponents do not appear

to be called on successively to act upon the output of the previous
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metacomponent.

Instead, a metacomponential decision to clarify a task

demand or to monitor understanding may occur at any time during the
The use of one metacomponent may create the

comprehension process.
need to caLl up another.
appear to be a flexible,

Comprehension monitoring,

therefore, would

interactive process.

While the immediately preceding excerpts illustrated the
interactive, nonlinear nature of metacomponents,

these excerpts fall

short of demonstrating other essential qualities of comprehension
monitoring.

For instance, in the following excerpts, selected from

Andy's introspection and indefinite triangulation protocols,

there is a

sense of the activation and coordination involved when Andy ( less
skilled 4B1,2) attempts to answer a scriptafly implicit question.

Metacomponential control of nonexecutive strategies

Q.

What places on the Earth might be the "unfriendliest places" for
plants to live?
Why do you think so?
Executive
metacomponent

Nonexecu tive
strategy

Protocol
excerpt

Decision to identify
task demands

Lookback to
question

Let me see...

Decision to plan

Prior knowledge

"unfriendliest places" is
in brackets so it must be ... in
the story, so- /He explains!
Because we were taught in
Language that if you take
words from a story you'redirectly from a story you're
supposed to stick brackets
around them.
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Lookback to
story

I'm going to look for
"unfriendliest places" in
the story.

Scans text

Let's see...

Focus on start
of sentence

"unfriendliest places" was
the start of the sentence

Rereads only the
sentence which
contains phrase

"Bacteria are very common,
there are even some on this
page, and they can grow in
some of the unfriendliest
places on Earth where no
other plants could grow."

Decision to clarify
task demands

Rereads question

"What places on Earth might
be the ' unfriendliest
places' for plants to live?
Why do you think so?"

Decision to monitor
solution

Lookback

Uh ... oh dear... the answer
isn't in the questions

Decision to revise,
modify or replan

Self-question

So. • .what would be an
unfriendly place for plants
to live?

Prior knowledge

I'm trying to think of an
answer to where an unfriendly place for plants to
live would be...because it
doesn't have the answer in
the story...

Decision to self-'
evaluate

Evaluates
thinking

and I can't think of one
right off the top of my
head.

(maintains plan)

Prior knowledge

Well, I'm thinking of ... I'm
just going through sort of
different areas, surroundings
that I- that I know or have
seen on a- in a movie or
something that would be
unfriendly for a plant to live
in.

Decision to selfevaluate

Evaluates
knowledge

Let me see...all I know is,
desert.

Decision to
allocate limited
processing capacity
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(maintains plan)

Prior knowledge

Well I was just looking
around ' member when I waswhen I was watching some TVTV show or the movie " Black
Stallion", or something,
how... there is the desert, all
dry sand and there's no water
so it would be hard for plants
to live because they need
water to survive.

Decision to identify,
clarify or confirm
task demands

Rereads

(rereads question)

Decision to selfevaluate progress

Evaluates
performance

I just said why I think so
(chuckles).

Decision to respond
to external feedback

lend of spontaneous processing!

There is evidence in the protocols, exemplified by Andy, above,

to

suggest that metacomponents control an hierarchically organized system
of knowledge structures and nonexecutive procedures.

Netacomponents,

higher order executive processes, access the knowledge store and
activate lower level nonexecutive comprehension strategies to carry out
the executive decisions.

This finding is supported by schema- theoretic

approaches to language comprehension ( Rumelhart & Ortony,1977; Adams &
Collins,

1985; Anderson,

1984; Pearson,

1984).

An analysis of the protocols also reveals many instances of
embedding in which a metacomponent is called upon and inserted within
another process or within another instance of itself.

Evidence in

support of this notion of metacomponential embedding appears in the
following verbatim excerpt from her introspection protocol.

Patti
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(skilled 1OB1), in the process of answering a textually explicit
question, demonstrates the embedding of other metacomponents within the
metacomponent--decision to identify and to clarify task demands.

Me tacomponential embedding

Q.

Was a janitor considered to be an important person in this
establishment?"
Protocol

Me tacomponent

Decision to identify,
clarify, or confirm
task demands

(studies question)
Well once again, it's about a newspaper
office.

Me tacomponents
embedded within
"decision to identify,
clarify, or confirm
task demands".

Decision to monitor
problem solution

(checks back to question 4)
because,
it's the relation between question 4 and

5.

.

Decision to manage
limited processing
capacity

(focuses on key words)
they are talking
about " this establishment"

Decision to monitor
problem solution

/hypothesis testing!
If it had just
been any old question there wouldn't
have been any relation..so they're
talking about um... 'this establishment',
that's in 4 as well".

Decision to develop
a plan of attack

!text-based approach! ( lookback) ... and
the whole story is about this newspaper
office

Decision to monitor
problem solution

/detects an over generalization!
...well not the whole story
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Decision to monitor
problem solution

(lookback) / checks understanding against
the text/
but the major part of the
story is about the newspaper office and
they call the newspaper office "an
establishment"

Decision to revise,
modify or replan

So it's about- ( stops abruptly)

At this point Patti is finished with task identification and she moves
to another metacomponent to continue on with the problem solving.

Embedding emphasizes that metacomponents may be employed
repeatedly in any order, at any time, and in any combination.
According to Flower and Hayes ( 1981), an interactive process that
recognizes embedding is flexible and therefore powerful.

Embedding of

knowledge structures can be accounted for within schema theory (Adams &
Collins,

1985).

While Pearson and Tierney ( 1984) introduced the

concept of embedding at the executive decision-making level in reading
comprehension,

the idea was not developed.

All protocol excerpts thus far have illustrated evidence of
controlled, conscious processing in which the intermediate
decision-making steps have been observable.

A further finding

regarding essential qualities of comprehension monitoring concerns
possible evidence of automatic processing.
According to Ericsson and Simon ( 1984), when individuals attend to
information that leads to automatic recognition of the answer,

the

protocols will contain no indication of intermediate processing.
Ericsson and Simon ( 1984) stated that automation typically speeds up a
process by an order of magnitude at the expense of making it less
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flexible, and its intermediate stages less available for report.

In a

verbal protocol, automated processing has the appearance of a single
step.

Ericsson and Simon ( 1984) indicate that following recognition of

an answer,

the process may be controlled and a set of metacomponents

may consciously make decisions regarding checking the validity of the
answer or confirming task demands, and so on.
The following three excerpts provide some evidence that appears to
follow the requirements for recognition.

These excerpts were taken

verbatim from the protocols of three less skilled comprehenders:
(01), Harry ( 6A1), and Jeremy ( 6A1).

Mike

In each instance the answer was

produced without evidence of intermediate processing.

However,

there

is some evidence of controlled processing following recognition.

Evidence of lack of intermediate processing associated with formulating
an answer

Me tacomponent

Protocol excerpt

Q. What kinds of plants are so small they can't be seen without a
microscope? ( Mike 4B)
/no of evidence of
intermediate
processing!
Decision to monitor
problem solution

Oh that's bacteria.

/checks against memory of text and
prior knowledge! ' Cause since bacteria
bacteria is so small, like they said
it's smaller than uh...the period on
the sheet of paper.
They'd have to use
a microscope and if they wanted a
better view they could probably use an
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electron microscope. /Explains/
In
science, since we're studying about
cells, and we're just using microscopes
and ... one day our teacher, Mrs. T., she
was starting to talk about electron
microscopes and ... how they were used
with uh magnets and all that and how
expensive they were ... and they magnify
a lot of times ... many times more, like
ours is only something like 400 and
theirs is ... 400,000 or something like
that.
They magnify way better so you
can see cells or bacteria or whatever
we're talking about, a lot better in
electron microscopes.

Q.

Has anyone seen the witch? (Harry 6A)

/
noevidence of
intermediate
processing!
Decision to monitor
problem solution

No.

Decision to manage
limited processing
capacity

(uses question sheet as a "marker" to
focus attention on particular line of
text)

Q.

Because -it says, ( lookback) "No human
has ever seen the witch."

What ordinary magic spell was mentioned in the story? ( Jeremy 6A)

/
noevidence of
intermediate
processing!

It was how to make a
stormy night on Halloween

Decision to monitor
problem solution

by ... let's see what was it by?...
Throwing either green— either green or—
can't remember— think it was purple
jelly beans ... green or purple ... purple
jelly beans into her magic portions
sort of things— big stew pot or
whatever it is... the big pot that she
stirs things up in to make special
potions ( claps hands) or whatever it is
she makes, exactly.

Decision to self—

/evaluates performance!

That's what I
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evaluate progress

think.

Since the data from skilled and less skilled comprehenders were
not separated in terms of the analysis for question two,

it is not

possible at this time to determine whether or not this type of
processing was exclusively associated with less skilled comprehenders.
However, within the protocols of the three less skilled comprehenders
that were used. to illustrate this type of processing,

there is

additional evidence to suggest that conscious processing was being
devoted to such things as controlling distractions and keeping on task.
In terms of allocating limited processing capacity,

then, when

conscious capacity is devoted to one aspect of problem solving,
at the expense of another.

Therefore,

it is

these three less skilled readers

may have engaged in automatic processing at the executive level because
conscious processing was devoted to controlling distraction.
If indeed,

these excerpts represent automatic processing at the

executive level such findings seem at odds with the other results.
Since the materials appeared to be challenging,

the conditions should

have encouraged readers to switch into a controlled mode where
self—reporting on the intermediate steps in problem solving are
possible.

In general,

the extensive amount of verbal data produced in

this study appears to support this assumption.

Therefore, an

alternative explanation for the lack of evidence of intermediate
processing in the protocols of these less skilled comprehenders is an
absence of comprehension monitoring, per se.

When viewed from this
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perspective,

the excerpts may reflect a more uncontrolled,

impulsive

approach toward problem solving.
Regarding other qualities of metacomponents, Table 4 reveals that
comprehension monitoring may be responsive to the level of task
difficulty.

The number of metacomponents associated with correct and

incorrect responses differs,

129 and 156 respectively.

Of the 156

metacomponents in the incorrect responses, 8 of these can be accounted
for by one metacomponent, decision to respond to external feedback,
since this category only applied to incorrect answers,.'

However,

the

remaining number of metacomponents is still higher for incorrect
responses.

This finding is a logical extension of Olshaysky's

(1976-1977) research.

Olshaysky ( 1976-1977) found that readers tended

to apply the most comprehension strategies (nonexecutive activities)
when they "needed" to.

The decision-making processes that activate and

coordinate such strategies would also be more active under these
conditions.

Presumably, problems which result in incomplete/incorrect

answers provide conditions of "need" as readers attempt, albeit
unsuccessfully, a problem solution.
Finally, few issues within the area of thinking and learning are
as controversial as the question of general versus specific
problem-solving skills ( Bransford, Arbitman-Smith, Stein, Vye,
The analysis ( Table 3) shows that all participants,

1985).

skilled and less

skilled, used some or all types of metacomponents.
An examination of Table 4 shows that out of 285 decisions, 213
three-quarters of all decisions can be accounted for by four
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Table 4
Utilization of metacomponents by gifted students in correct and
incorrect responses
Response type
Correct answer
Application
Netacomponent

Total

Rank

Number

R

Incorrect answer
Application

C

Number

R

C

Decision to
monitor problem
solving

83

1

39

30%

30%

44

28%

28%

Decision to
self-evaluate
progress

49

2

20

16

46

29

19

47

Decision to
develop a plan
of action

46

3

22

17

63

24

15

62

Decision to
identify, clarify,
or confirm task
demands

35

4

17

13

76

18

12

74

Decision to
manage limited
processing
capacity

33

5

19

15

91

14

9

83

Decision to
act on
affect

17

6

7

5

96

10

6

89

Decision to
revise, modify
or replan

14

7

5

4

100

9

6

95

8

N/A

8

5

100

Decision to
respond to
external
feedback

Total
C
R

-

-

8

285

129

100%

cumulative percent
percent relative to other metacomponents

100%

156

100% 100%
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metacomponents:

decision to monitor problem solution; decision to

self-evaluate progress; decision to develop a plan or action; and
decision to identify, clarify, or confirm task demands.

A further

examination of Table 4 reveals that the same weight and same relative
importance given these four metacomponents are evident in the
decision-making involved in the formulation of both correct and
incorrect responses.

Together,

these four metacomponents account for

76 percent of all decisions in correct responses and 74 percent of all
decisions in incorrect responses.

These findings suggest that there

are common aspects to problem solving.

These findings are supported by

claims of commonalities in intellectual functioning in the gifted
(Sternberg,

1985) and by claims for the existence of transsituational

executive processes ( Brown,

1985; Sternberg,

1985).

The existence of

general skills holds promise of greater efficiency and longer lasting
value for educational efforts ( Chipman & Segal,

1985).

Findings of question two

The intent of question two was to identify and to describe the
essential qualities that characterize the metacomponents that were
identified in the protocols of ten gifted seventh-graders.

The

analysis of the taxonomy of metacomponents employed by gifted students
suggests that comprehension monitoring is best characterized as a
highly active, highly complex set of decision-making processes.
executive processes are inclusive and include decisions based on

These
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positive and negative affect, cognition, and situational factors.
Netacomponents appeared to control an hierachical, embedded system of
interactive processes.

However,

the metacomponents themselves do not

appear to be hierarchically organized and the use of any one
metacomponent may lead to any other.
lack of intermediate processing.

There is also some evidence of a

The lack of intermediate processing

may indicate either an instance of efficient automatic processing or an
instance of lack of executive control of comprehension.

Finally there

is some evidence to suggest that metacomponents are general
problem-solving processes.

Differences in comprehension monitoring in gifted children who are
skilled or less skilled comprehenders

The intent of question three was to compare comprehension
monitoring in gifted students who were either skilled or less skilled
comprehenders.

The data analysis revealed both marked differences and

commonalities in the executive functioning of both groups.
Table 5 reveals differences in both the number of metacomponents
used by each group and in the percentage of categorical decisions made
by skilled and less skilled comprehenders.

First,

decisions made by each group differed widely.

the total number of

Skilled comprehenders

made 208, or 73 percent of all executive decisions ( an average of 42
metacomponents per student); while the less skilled comprehenders made
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Table 5
Type and frequency of executive decision making by
skilled and less skilled gifted students

Netacomponents

Total

Skilled

Less—
skilled

Decision to
monitor problem
solving

83

63 ( 76%)

20 ( 24%)

Decision to
self—evaluate
progress

49

41 ( 84%)

8 ( 16%)

Decision to
develop a plan
of action

46

31 ( 67%)

15 (33%)

Decision to
identify, clarify,
or confirm task
demands

35

27 ( 77%)

8 ( 23%)

Decision to
manage limited
processing
capacity

33

22 ( 67%)

11 ( 33%)

Decision to
act on
affect

17

7 ( 41%)

10 ( 59%)

Decision to
revise, modify
or replan

14

11 ( 79%)

3 (21%)

6 ( 75%)

2 ( 25%)

208 ( 73%)

77 ( 27%)

Decision to
respond to
external
feedback

Total

8

285

Percent rounded to the nearest whole
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77, or 27 percent of the total 285 decisions (an average of 15
metacomponents per student).
Next,

skilled comprehenders used 7 of the 8 metacomponents more

frequently than their less skilled peers.

Skilled comprehenders made

84 percent ( compared to 16 percent) of the decisions to self-evaluate
progress; 79 percent ( compared to 21 percent) of the decisions to
revise, modify or replan;

77 percent ( compared to 23 percent) of the

decisions to identify, clarify, or confirm task demands;

76 percent

(compared to 24 percent) of the decision to monitor problem solving;

75

percent ( compared to 25 percent) of the decisions to respond to
external feedback;

67 percent (compared to 33 percent) of the decisions

to develop a plan of action; and,

67 percent ( compared to 33 percent)

of the decisions to manage limited processing capacity.

Less skilled

comprehenders, on the other hand, used 1 of the 8 metacomponents more
frequently than their skilled peers.

Less skilled students made 59

percent ( compared to 41 percent) of all decisions based on affect.
Since the number of decisions is directly related to the degree of
activity in directing the comprehension process,

comprehension

monitoring may be characterized as an active decision-making process in
skilled comprehenders but as a relatively inactive, passive process in
less skilled comprehenders.
When the metacomponents were ranked in terms of preference ( see
Tables 6 and 7), additional differences in comprehension monitoring
were demonstrated.

The four top-ranked metacomponents in each group

accounted for approximately three-quarters of all executive decision
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Table 6
Utilization of metacomponents by gifted students who
are skilled comprehenders

Metacomponents

Number

Rank

Application

Decision to
monitor problem
solving

63

1

30%

Decision to
self-evaluate
progress

41

2

20

Decision to
develop a plan
of action

31

3

15

Decision to
identify, clarify,
or confirm task
demands

27

4

13

Decision to
manage limited
processing
capacity

22

5

11

Decision to
revise, modify
or replan

11

6

5

Decision to
act on
affect

7

7

3

Decision to
respond to
external
feedback

6

8

3

Total

208

Percent relative to other metacomponents
Percent rounded to the nearest whole

100%
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Table 7
Utilization of metacomponents by gifted students who
are less skilled comprehenders

Metacomponent

Number

Rank

Application

Decision to
monitor problem
solving

20

1

26%

Decision to
develop a plan
of action

15

2

19

Decision to
manage limited
processing
capacity

11

3

14

Decision to
act on
affect

10

4

13

Decision to
self-evaluate
progress

8

5.5

10

Decision to
identify, clarify,
or confirm task
demands

8

5.5

10

Decision to
revise, modify
or replan

3

7

4

Decision to
respond to
external
feedback

2

8

3

Total

77

Percent relative to other metacomponents
Percent rounded to the nearest whole

100%
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making.

The following four metacomponents accounted for 78 percent of

all decisions by skilled comprehenders: ( 1) decision to monitor
problem solving; ( 2) decision to self-evaluate progress; ( 3) decision
to develop a plan of action; and, ( 4) decision to identify, clarify, or
confirm task demands.

The following four metacomponents accounted for

72 percent of all decisions by less skilled comprehenders: ( 1)
decision to monitor problem solving; ( 2) decision to develop a plan of
action; ( 3) decision to manage limited processing capacity; and, ( 4)
decision to act based on affective concerns.
Skilled and less skilled gifted comprehenders,

then, appeared to

present quite a different mental set toward problem solving.

Skilled

comprehenders clarified task demands so as not to spend time answering
the wrong problem.

They chose an approach from among a number of

alternatives and selected strategies to get the job done.

Skilled

comprehenders monitored progress and evaluated their performance.
For less skilled comprehenders understanding the nature of the
problem did not appear to be a priority.

Instead,

they made the

decision to develop a plan of action and then went directly to the task
at hand.

less skilled students also appeared more likely to regard

answering comprehension questions as an affective activity.

In

addition, less skilled comprehenders appeared less likely to
demonstrate conscious, controlled processing in deciding on a solution
to a problem.
The findings regarding the lack of evidence of intermediate
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processing in problem solution may reflect the findings of research on
development of metacognitive control.

Evidence from Palincsar and

Brown ( 1983) indicated that first attempts at comprehension monitoring
often appeared impulsive.

The protocols showed little initial evidence

of intermediate processing that might indicate decisions to identify
and clarify task demands or decisions to self-evaluate performance, for
instance.

Only later through reciprocal teaching did students develop

an awareness of their role in managing the process develop.
making then became a conscious activity.

Decision

Presumably, over many

experiences, executive control becomes more efficient and takes on the
character of automatic processing ( Collins & Smith,
Baker,

1979; Bloom,

1986),

1980; Corno,

1986;

thereby eliminating verbal evidence of

intermediate processing from the protocols ( Ericsson & Simon,

1984).

Striking differences in the relative proportion of decisions to
self-evaluate and to respond to affect prompted an indepth look at
these two metacornponents.

As seen in Table 6,

self-evaluation appears

to be an integral part of comprehension monitoring among skilled
comprehenders ( second-ranked and accounting for one-fifth of all
decisions).

The role of self-evaluation is exemplified in the

following protocol excerpt as Leo ( skilled 9B1) attempted to solve a
scriptaUy implicit question.
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Decision to self-evaluate progress

Q.

What new challenges face composers of synthesizer music?
Interpretation

/evaluates difficulty
level of task!
/evalua te s competency!

Protocol excerpt

L. Okay,

that's a tough one.

Um, I don't really see a way to answer
that... (looks back to story).
R. What are you doing right now in the pause?
L. I'm looking at the story..just skimming
around it to see if I can find anything.
(rereads question) ( rereads text in a
whisper) "New challenges face the
composers of synthesizer music"...well..
(continues reading) " synthesizer gives
composers command of the entire range of
tones that can be heard by humans ... some
are now writing music for it so music
lovers can attend a new kind of concert."
(plays with pen) Urn...
R. Okay, you reread the question, Leo.
Then you went to the story and you read a
couple of sentences in the story.
How is
that helping you to answer this question?
L. Well, the part of the story that I read
kinda helps me find a part that I might
want.
R. How are you going to recognize that part
when you find it?
What are you looking
for?
L. Well, I started to read this ( points to
third paragraph) " So now music lovers can
attend a new kind of concert."
So that
means that it is up here somewhere
(indicates second paragraph) because they
have already talked about urn- having a
concert.
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R. So there has to be music first?
L. Yeah.
R. Okay,

/evaluates information!

so that was a logical deduction.

L. Yeah.
So then I went up here ( second
paragraph) "by changing the speed and
strength of vibrations",
that's totally useless.

/positive reference to
information!

/evaluates information!

/evaluates performance!

Okay, ( rereads) "The synthesizer urngives composers command of the entire
range of tones that can be heard by
humans."
Urnthat's pretty useless too.
It says ( rereads), " Some composers are
now writing music for the synthesizer,
music that can- cannot be played on
convential musical instruments."
So, I
guess that's it.
Urn...
yeah that has to be it ' cause I can't
think of anything else.

When prompted, Leo continued on to tap considerable prior experience
with his own synthesizer.

This finding suggests that skilled readers may be considered
critical readers who engage in both formative and summative evaluation.
Skilled comprehenders evaluated both knowledge and performance aspects
of problem solving.

Specifically,

they critically examined the

difficulty level of the task in relation to their own personal
strengths and weaknesses, knowledge bases, and to the textual
information.

In addition,

they evaluated the on-going construction of

meaning, and their cognitive performance in constructing that model of
meaning.

In short,

processes ( Brown,

these students were students of their own cognitive

1985).

In sharp contrast, less skilled comprehenders ( see Table 7), did

156

not choose to self-evaluate ( seventh-ranked and accounting for
one- tenth of decisions).

As exemplified by Harry ( 6B1), less skilled

comprehenders tended not to study their own thinking and to be
relatively uncritical of the model of meaning they were constructing
during problem solving.

In the following excerpt, Harry demonstrated a

lack of self-evaluation both in spontaneous problem solving and with
probing that attempted to guide him to reflect upon cognitive and
affective processes.

Failure to self-evaluate

Q.

What will phones of the future be like?
Interpretation

/Harry did not
self-evaluate.
A
probing sequence
was initiated to
encourage and get
some sense of his
ability to selfevaluate thinking.

Protocol excerpt

H. ( doesn't look back to story)
Urn,
probably have a screen so you can see the
person talking.
R. ( prompt) What else?

/
H. Um... that's about it.
really think of.

That's all I can

R. Umhum.
I noticed you didn't look back to
the story to answer that.
H. No, it didn't say anything about that in
the story.
R. So, where did you go to answer that
question?
H. Just ... just guessed it ... I guess.
R. What do you mean guess?
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H. Just um...th- thought of ... what they
might be like and ... and what they could
be like er ... something like that, I
don't know.
R. Umhum, try to tell me a little bit more
about the steps in thinking when you are
answering, "What will phones of the
be like?" What did you do to answer that
question?
H. Just— thought of what they might be like
or what they will be like.
R. What did it look like inside your head
when you were doing that? What was
happening inside your head while you were
doing that?
H. Just thinking of what they might have,
video screens to see the person or...
something like that.
R. Can you tell me what it was like in your
head? What did you see or feel when you
were answering that question?
H. Nnno .. .1 can't think right now.
hard to say.
R.

It's

So, when you think of "phones of the
future" what do you see? Words in your
head?
Do you see ... what do you see?

H. Nothing, really.
R. When you're thinking and answering the
questionH. Umhum.
R. What is usually happening in your head?
H. Just thinking of ... what might happen or
...what it would look like, or something.
R. What does the thinking look like, like
what's that like?
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H.

I don't know ... can't really say.

With regard to the decision to act on affect,

it is interesting to

note that the use of this metacomponent by both skilled and less
skilled proved to be the least helpful in ensuring comprehension.

In

12 of the 17 instances ( 4 skilled and 8 less skilled) of affective
decision making,

students set their own standards and created task

parameters that made problem solving more difficult than necessary.
For instance,

setting one's own standard was reflected in the decision

not to use a lookback strategy.

Afflerbach and Johnston ( 1985)

recently noted that the availability of text for lookback did not
guarantee the use of this resource.

This attitude was exemplified by

Jeremy ( less skilled 6A2) in the following protocol excerpt.

J.

I thought it was because it wasn't going to be ... well it seems
like I was "cheating" kind of ... by looking back.
So I didn't
want to cheat, so.
R.
Even though I said that you can do anything and...
J.
Yeah, I know.
R.
And anything— I even said you can do anything at all and it
won't be considered cheating.
You still thought that maybe
it would be cheating?
J.
Umhum. ' Cause I don't know ... it's just like ... uncomfortable,
kind of.

The remaining 5 instances were decisions based on interest or
mood.

Within these instances ( 3 skilled and 2 less skilled),

such

decisions tended to direct the reader away from the information that
was needed to appropriately answer the comprehension question.

The

activity was primarily an affective activity rather than an activity
requiring the balance of affect and cognition.

For instance,

in the
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following example, Jeremy ( less skilled 6A1,2) was answering the
textually explicit question "What ordinary magic spell was mentioned in
the story?"

The story said, " This witch does not spend her time with

ordinary magic spells, like turning princes into frogs, but has a most
unusual job."

Jeremy's answer and subsequent self-interpretation

follows.

Effect of interest on problem solving

Q.

What ordinary magic spell was mentioned in the story?
Protocol excerpt
Thinking aloud

J. It was how to make a stormy
night on Halloween, by ... let's
see what was it by... throwing
either green- either green orcan't remember- think it was
purple jelly beans ... green or
purple jelly beans into her
magic potions sort of thingsbig stew pot or whatever it is
...the big pot that she stirs
things up in to make special
potions ( claps hands) or
whatever it is she makes,
exactly.
That's what I think.

Indefinite triangulation
R. How did you answer that
question?
Can you remember any
of the thinking you did when
you were deciding what your
answer would be ... about the
ordinary magic spell?
J. Well, as I said before, it was
just something that kind of
stood out ' cause it's
interesting.
Her evil brew,
she drops grape jelly beans
into her evil brew.
I guess
evil sort of- kind of- words
like storm and evil and...
weather and things and
Halloween, they always seemwhen I'm reading a story they
stick out.
And ... I just
thought that was probably it,
'cause I know that was the one
that they mentioned.
I don't
think they mentioned any other
one's.
And that's all I can
think of.
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While the decisions to revise and to respond to external feedback
were not considered preferred metacomponents insofar as they were not
included among the four top—ranked decisions in either group,

their use

revealed additional differences in comprehension monitoring.

According

to Table 5,

skilled comprehenders made 79 percent, compared to 21

percent, of all decisions to revise, modify or replan.

This suggests

that skilled comprehenders had a more flexible outlook on problem
solving.

In contrast, less skilled comprehenders tended to choose a

plan and then cling to it.
Regarding sensitivity to external feedback,

the skilled students

made 75 percent, compared to 25 percent of the decisions to respond to
prompting to the researcher.

This indicates that skilled comprehenders

were more willing to adapt their behavior in ways that were appropriate
to the task demands.

On the other hand, less skilled students were

relatively nonadaptive.
This particular metacomponent is not truly comparable to the other
metacomponents.

Unlike the other metacomponents the maximum number of

decisions to respond to external feedback was fixed at two per
participant.

First,

the category was only considered following an

incomplete or incorrect response.

Second, as set out in the-

methodology, a structured interview format with probes at predetermined
intervals was not used in the present study.

Since the probing was

designed to be as responsive and as inobtrusive as possible, not all
incomplete and incorrect responses were probed.

Third,

the present

study was exploratory and categories emerged from the data.

As such,
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probes designed to illuminate predetermined categories of
metacomponents were not used.
In addition to differences in comprehension monitoring,

the

present study identified common characteristics of problem solving in
gifted students.
metacomponents.

First, both groups of students utilized all types of
Second, in terms of preferred metacomponents,

the same

two metacomponents accounted for 45 percent of decision making in both
groups:

the decision to monitor problem solving; and,

develop a plan of action.

the decision to

This suggests that monitoring problem

solving and planning ahead are common aspects in the comprehension
monitoring of both skilled and less skilled comprehenders.

Findings of question three

Since the number of metacomponents used by skilled and less
skilled comprehenders do not overlap and do show marked differences,
these results suggest that these students differ in comprehension
monitoring.

Furthermore,

the results suggest that less skilled gifted

comprehenders do not have executive control of comprehension.

However,

commonalities support the notion that there may be universal aspects to
comprehension monitoring and that the process may be fundamentally the
same with more efficient and effective combinations of metacomponents
being employed by skilled comprehenders.
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Chapter summary

The results of the analysis for questions one and two suggest that
comprehension monitoring is best conceptualized as a complex, active,
and interactive decision-making process.

These inclusive

metacomponents appear to control hierarchically organized knowledge
structures and nonexecutive procedures.

Since a greater number of

executive decisions are associated with attempts to solve incorrect
answers, metacomponents appear to be responsive to perceived difficulty
levels in problems.

The protocols also contain instances of problem

solving with no evidence of intermediate processing.

Such instances

may represent either a lack of comprehension monitoring or automatic
control of comprehension--recognition.
The findings from question three indicate that comprehension
monitoring is an active process among skilled comprehenders but
relatively inactive in less skilled comprehenders.

Skilled

comprehenders made almost three-quarters of all the executive
decisions.

Since it is the metacomponents that control access to and

interaction of knowledge and learning strategies,

it is possible to

speculate that reading comprehension difficulties in some gifted
students may in part be due to differences in executive control.

This

speculation finds support in literature on the general population
(Brown,

1985 ; Cullen 1985) and suggests that explanations for

difficulties in reading comprehension may be sought at the executive
control level:

identifying, clarifying, and confirming task demands;
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developing a plan of action; managing limited processing capacity;
monitoring solution progress; revising and replanning approach to
problem solving;

self-evaluating progress; understanding and responding

to external feedback; and making appropriate decisions based on affect.
However,

the results also suggests commonalities in comprehension

monitoring between the two groups.
metacomponents.

Both groups utilized all the

The process appears to be fundamentally the same with

skilled comprehenders utiliziing a greater number of metacomponents
that may be combined in some more efficient and effective manner.
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CHAPTER 5

Conclusions and implications

Introduction

This was an exploratory study designed to identify and to describe
the metacomponents utilized by gifted seventh—graders to direct the
reading comprehension process.
study,

Following a brief overview of the

the major findings and conclusions will be discussed.

addition,

In

some implications of the study and possibilities for future

research will be presented.

Review of the study

Comprehension monitoring refers to the executive control
processes, or metacomponents,
from printed materials.

that direct the construction of meaning

This study represents a first attempt to

describe the executive role in the reading comprehension of gifted
students.
Metacomponents that coordinate reading comprehension belong to a
class of general control processes that are central elements in many
theories of intelligence ( Sternberg,

1985).

In addition, a number of

theories emphasize the dynamic nature of the construct and the
modifiability of such functioning ( Binet,

1909; Vygotsky,

1978;
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Feuerstein, et al.
Segal ( 1985),

1980; Sternberg,

1985).

According to Chipman and

the primary research issue today is to understand and to

describe these metacognitive processes in enough detail to make it
possible to teach them.

Since intelligence holds a prominent place in

current conceptualizations of giftedness,

investigating

inetacomponential functioning in the gifted has the potential for
insights into metacognition.
In this study reading comprehension was viewed as problem solving
(Thorndike,

1917).

Metacognitive control of the comprehension process

was examined from both human information processing ( Sternberg,

1985)

and cognitive developinentalist perspectives ( Brown, Bransford, Ferrara,
& Campione,

1983).

The methodology for gathering and analyzing data

was developed from the Ericsson and Simon ( 1984) model of verbal
reports as data.
The participants for the study were 10 intellectually gifted
seventh-graders enrolled in 9 different conventional junior high
schools in Calgary, Alberta,

Canada.

They were selected and ranked on

the basis of standardized comprehension subtest scores, and informal
comprehension and vocabulary scores.

The 10 participants represent the

5 top-ranked and 5 bottom-ranked students in a population of 70 gifted
seventh-graders.
The research materials were designed to elicit a large number of
responses and to tap a range of information sources.

The materials

consisted of two considerate passages (Anderson & Armbruster,
each participant's own instructional reading level ( Johns,

1981) at

1985,

1981).
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Considerate text indicates that the passage was written " in
consideration" of the reader.

An author's contributions to a

text-based exchange of ideas include attention to:
coherence, unity, and audience.
questions ( Pearson & Johnson,

structure,

Each passage was accompanied by nine

1978; Raphael,

1982).

An attempt was made to foster a collaborative atmosphere ( Lupart,
1984) and to include the students as informed participants in the
research.

The researcher met individually with each participant for

one and one-half hours per week for three weeks.
verbal self-reports.

Primary data were

Each student participated in two reading

conditions and produced four protocols: ( 1) thinking aloud followed
immediately by indefinite triangulation; and, ( 2) introspection
followed immediately by indefinite triangulation.
practice were provided.

Training and

In addition to verbal data the researcher

noted nonverbal indicators that might reflect comprehension monitoring.

Major findings and discussion

Because this was an exploratory study all conclusions are
necessarily tentative.

With that in mind,

presented in this section.
variety of metacomponents.

the major findings are

The ten gifted students utilized a wide
The following eight categories of executive

functioning emerged from the data: ( 1) decision to monitor problem
solving; ( 2) decision to self-evaluate progress; ( 3) decision to
develop a plan of action; ( 4) decision to identify, clarify and confirm
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task demands; ( 5) decision to manage limited processing capacity; ( 6)
decision to act on affect; ( 7) decision to revise, modify or replan;
and, ( 8) decision to respond to external feedback.

Six of the

metacomponents that emerged are supported by previous research
findings.

However,

two of the above metacomponents,

the decision to

act on affect and the decision to respond to external feedback, have
not previously been included as control processes within reading or
writing research.

Moreover,

the decision to act on affect, has not

previously been included as a control process within any of the above
schemes.
With regard to affective decisions Piaget ( 1962) noted, " We must
agree that at no level, at no stage, even in the adult, can we find a
behavior or a state which is purely- cognitive without affect nor a
purely affective state without a cognitive element involved.
no such thing as a purely cognitive state"
literature on metacognition ignores affect.

(p.

130).

There is

However,

the

According to Brown and

colleagues ( Brown, Bransford, Ferrara, & Campione,

1983),

theorists and

researchers interested in self-control processes have tended to focus
on the " cold cognition" aspects of academic tasks.

Such frameworks do

not account for executive decisions based on affect:
attitude, emotion, physical feelings, motivation,
helplessness.

interest,

sense of efficacy or

When emerging patterns of affective decision making in

this study could not be accounted for within "cold cognition",

the

focus of this study was extended to include an examination of "warmer"
aspects of comprehension monitoring.
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An emphasis on the role of affect can be found in Feurerstein, et
al. ( 1979), cognitive development model of assessment.

Remarking on

the role of affect, Feuerstein, et al. ( 1979) noted that for student
samples restricted in range with respect to intellectual ability,
differences in affect may account for large shares of differences in
observed performance, regardless of the level of the performance.
Presumably, then,

differences in reading achievement of gifted students

may be fruitfully investigated in self-control of affect as well as
cognition.

However, with a few exceptions ( Ruddell & Speaker,

Mathewson,

1985), affect has been ignored in models of reading.

1985;

Within Ruddell and Speaker's ( 1985) model, the affective state
sets goals and expectations for the reading.

However, in this model

affective processes are considered subordinate to the processes that
monitor and evaluate the product of reading.

All control is channelled

through the monitor and evaluator, and these two processes constitute
the "metacognitive state".

The metacognitive state decides when to

alter the processing plan to meet the original goals and decisions that
were made by the affective state, or to terminate the reading process.
Mathewson's ( 1985) model is called the Affective Model of Reading.
Within this model affect influences reading in two ways.

First,

the

model conta-ins a " decisioxi component" directly influenced by affective
variables.

In this model the term " decision" refers to " conscious"

decision making.

This decision component weighs the advisability of

reading based on affective input and influences the primary reading
processes of comprehension, attention and physical orientation;

as well
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as secondary processes of recall, reflection, and application.
according to Mathewson ( 1985),

Second,

the model also predicts direct influence

of the affective component upon these reading processes without
conscious mediation for the purpose of evaluating the desirability of
beginning or continuing reading, or reading related behavior.
In contrast to the subordinate role of affect within the Speaker
and Ruddell model, decisions based on affect appear to be particularly
influential in directing comprehension in gifted students.
findings of the present study,

The

therefore, are supported by Mathewson's

conceptualization of affective control in reading.

Affective

metacomponents were reflected in decisions based on personal goals and
standards of performance,

interest, feelings, attitudes and motivation.

Negative affective decisions appeared particularly influential in
directing comprehension variables in both skilled and less skilled
readers.
While the issue of affective control has been explicitly addressed
in at least two models of reading, other researchers who are not
primarily interested in intellectual skills but are concerned instead
with attribution theory ( Cullen, 1985) and cognitive behavior
modification (Neichenbaum,

1985), have studied the intimate connection

between self-control and affect.

An example of the role of affect on

executive processes has been offered by Diener and Dweck ( 1978,

1980).

They found that so-called "helpless" children, as opposed to
mastery-oriented children, differed in the time and occurrence of
attributions when exposed to failure.

The helpless children believed
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failure to be insurmountable, whereas mastery-oriented children made
surprisingly few attributions but instead engaged in self-monitoring
and self-instructions.

The helpless children focused on the cause of

failure, whereas the mastery-oriented children focused on remedies of
failures.

According to attribution theory, an important variable is

"perceived control".

Children must attribute success and failure to

factors under their control.
According to de Bono ( 1975), one always assumes certain task
boundaries and limits in problem solving.

Such boundaries reduce

uncertainty and permit one to focus on the task.

On the other hand,

such self-imposed limits can be at odds with the explicit task demands
and seriously interfere with performance.
into play in this study.

This factor may have come

For instance, although all participants were

explicitly encouraged to do whatever they wished to answer the
question,

students in both groups assumed that looking back to the

story or asking the researcher for clarification constituted
"cheating".

In addition to setting their own task parameters, some

students set unrealistic expectations that set themselves up for
failure, " I don't want to get anything wrong here" (Mike, less
skilled).

This finding appears somewhat paradoxical.

On the one hand,

these students assumed self-control of comprehension to the extent that
they actively made decisions to set their own standards and goals.
the other hand,

the affective decisions that were made set up

self-imposed limits that set blocks in the way of successful problem
solving.

In general, decisions based on personal standards and

On
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self-imposed limits appeared to reflect negative affect.
A further instance of affective decision making was related to
interest.

For example, when Carl ( skilled comprehender) decided that

the second passage was " captivating" he changed his global approach to
what was ostensibly an identical task, answering comprehension
questions.

Whereas in the previous passage he had read the questions

prior to reading the story, in the " captivating" story Carl wanted to
"find out all about it before I go to the questions".

In addition, a

number of students indicated that when a particular aspect of a story
was deemed " interesting",

that part " stood out" and was remembered,

whether or not it was important in terms of the task.
decisions,

Such affective

then, were self-oriented rather than task-oriented and

tended to deflect attention from the task at hand.
Finally, affective decisions reflecting feelings of anxiety and
frustration were reflected in poor motivation and/or poor performance.
For example, Jeremy ( less skilled) explained, " I think I just sort of
gave up and I said there is probably nothing that indicates that".
Jeremy's negative affective state was reflected in executive decisions
that impaired comprehension.

In conclusion,

it would appear that

future research on executive control in reading needs to encompass
decisions based on affect if it is to adequately address comprehension
monitoring.
The second metacomponent that has not previously been considered
as a control process in comprehension monitoring is the decision to
respond to external feedback.

Marked differences in sensitivity to
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external feedback were observed in this study between skilled and less
skilled comprehenders.

The protocols of less skilled comprehenders

clearly demonstrate decisions not to respond to external feedback.

In

addition, less skilled students demonstrated qualitative differences in
sensitivity to external feedback.

The responses ranged from 6 words

(Harry, less skilled) to 6 pages ( Patti, skilled).

Sternberg ( 1985)

suggested that sensitivity and response to external feedback provided a
valuable means for improving one's problem solving.

This same notion

about the role of social interaction in the formation of higher mental
functions is stated in the works of Vygotsky ( 1962,
Vygotsky ( 1962,

1978).

1978) claimed that all higher level mental

processes develop out of social experience.

Camperell ( 1981) explained

that intellectual functions such as voluntary attention, concept
formation, and deliberate memory strategies that individuals acquire,
must appear two times:
individuals; and,
individual.

first at a social, external level between

then at a personal, internal level within an

Once a function is internalized,

the structure and

organization of the mind is changed, moving individuals to higher
levels of conceptual ability.

A basic implication of Vygotsky's theory

of cognitive development is that the structure and quality of the
intellectual abilities children develop reflect the structure and
quality of the social interactions children have with adults and peers.
While Vygotsky saw all higher mental functions arising out of
social interactions, he was particularly interested in the regulatory
or executive functions.

For Vygotsky the movement from other-regulated
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to self-regulated behavior involved the concept of the zone of proximal
development.

The zone of proximal development is the range created by

the difference between the child's unaided task performance and the
level the child can achieve with mediation from a supportive " other".
Although Vygotsky proposed his zone of proximal development for use in
mental assessment,

this zone metaphor intimately links learning and

development ( Brown & Reeve,

1985).

As such,

there are broad

implications for educational assessment and instruction.
Camperell ( 1981), Powell ( 1984), Johnston ( 1986), and Brown and
Reeve ( 1985), haie suggested that the same concept may be appropriately
applied in reading comprehension assessment.
present study,

For instance,

in the

the student's instructional level in the informal

inventory may be viewed as the base line for establishing potential
development.

A student's sensitivity to prompts following an

incomplete or incorrect response provides clues to the student's
ability and willingness to perform the task with the help of mediating
elements.

The emergent comprehension level is that level of highest

performance within the zone of proximal development.
support and encouragement,
instructional levels.

With continued

these new levels become the new

In conclusion,

the decision to respond to

external feedback emphasizes the overall volitional element in problem
solving.

It focuses directly on the extent to which readers choose to

involve themselves in activities which are designed to let " instruction
lead development" ( Vygotsky,

1962,

p.

104).

The analysis to identify and to describe the essential qualities
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that characterized the executive control processes suggested that
comprehension monitoring is best characterized as a highly active
process.

In addition, comprehension monitoring appears highly complex.

This complexity is due to the inclusive nature of the executive
decisions and to the nature of the relationships among metacomponents.
The metacomponents that emerged in this study were highly inclusive
insofar as they represented decisions based on knowledge of self,
and situation.

task,

These metacomponents appeared to be interactive

processes that operated simultaneously within an hierarchical
organization that recognized embedding.
embedded within themselves,

Metacomponents were even

that is, metacomponents were recursive.

The analysis found evidence of common aspects in metacomponential
functioning in both correct and incorrect responses.

The protocols

also contained inconclusive evidence of automatic processing.
The composing model of reading ( Pearson & Tierney,
Pearson,

1984; Tierney &

1983) focused directly on the decisions and choices that drive

reading.

The model is characterized by a hierarchy of " decision

demons".

Ultimate control for reading rests with " the inner reader".

Communication from the chief executive is channelled through a
subordinate executive " the monitor",
eschalon decision makers.
& Tierney,

to a variety of even lower

In the earlier version of the model ( Pearson

1984; actually published after the revised version),

the

lower eschalon executives could not communicate with each other except
through the mediation of the monitor.
(Tierney & Pearson,

However, in the later version

1983), executives on this level could directly
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interact with one another.

Access to the inner reader, however,

remained strictly controlled, and all communication between the lower
eschalon executives and the inner reader was through the monitor.
The findings of the present study are at odds with the notion of a
hierarchy of decision demons, as suggested by Pearson and Tierney
(1984,

1983).

In contrast,

the analysis of data suggests that the

metacomponents themselves are not hierarchically organized.

Instead,

the metacomponents appear to behave like a " democracy of demons".

The

protocols contain no evidence of a chain of command or of mediation by
any one control process.
demons,

Instead of a regression of metacognitive

the findings suggest that the inner reader can best be

conceptualized as a synergistic grouping of the eight control
processes.

Therefore, at any time, any one metacomponent or

combination of metacomponents may assume control in directing the
process of reading comprehension.
According to Itumeihart ( 1985), it is difficult or impossible to
characterize complex interactive processes with conventional
information processing formulations.
of reading ( Rumelhart,

Current schema- theoretic models

1985; Ruddell & Speaker, 1985),

including the

Pearson and Tierney model ( 1984), reflect such problems in the graphic
representations of their models.
reading ( Pearson & Tierney,

Therefore,

the composing model of

1984) may reflect the inability of existing

formulations to adequately represent interactive simultaneous
processing, more so than a belief in the concept of a hierarchy of
meta-meta-metacomponents, a concept that contributes to "meta"
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pollution.

This observation is supported by Sternberg ( 1985) and is

reflected in current models of information processing ( Siegler,

1983).

Marked differences in metacomponential functioning were found in
the protocols of skilled and less skilled comprehenders.

The skilled

group used seven of the eight metacomponents more frequently and
accounted for approximately three-quarters of all executive decisions.
These findings lead one to conclude that comprehension monitoring is
apparently an active decision-making process in skilled students but
relatively inactive in less skilled students.
Additional differences were evidenced in terms of preferential use
of metacomponents.

Skilled comprehenders identified what was being

asked of them so as not to spend time answering a different question.
They choose an approach from among a number of alternatives and kept
track of what they are doing, critically evaluating their

performance.

Skilled comprehenders appeared to have a flexible outlook on problem
solving in terms of revising and replanning, and they appeared willing
to adapt their behavior in ways that were appropriate to the demands of
the task.
Less skilled comprehenders presented quite a different set toward
problem solving.

Understanding the nature of the problem did not

appear to be a priority for these students.

Instead,

they developed a

plan of action and proceeded directly to the task at hand.
addition,

In

the less skilled students devoted conscious effort to

allocating limited processing capacity.

Time and energy were devoted

to consciously controlling distraction and to keeping on track.

On the
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other hand,

the protocols of less skilled comprehenders were more

likely to reveal a lack of intermediate processing in arriving at the
solution of an answer.

This contrasts with the skilled group that

tended to reflect upon and to consciously control this aspect of
problem solving.

Furthermore,

the findings suggest that among less

skilled comprehenders answering comprehension questions was regarded as
an affective activity insofar as students set their own standards, and
attended to information that was interesting rather than important in
terms of the task.

Less skilled students also appeared inflexible in

their approach to problem solving.
then cling to it.

They tended to choose a plan and

Finally, regarding sensitivity to external feedback,

less skilled students were relatively nonadaptive and when faced with
the need to adapt,

they gave up.

In addition to differences in comprehension monitoring,

the

present study identified common characteristics of problem solving in
gifted students.

First, both groups of gifted students utilized all

types of metacomponents.

Second, in terms of preferred metacomponents,

the same two metacomponents accounted for 45 percent of decision making
in both groups:

the decision to monitor the problem solution; and,

decision to develop a plan of action.

the

In addition, while decisions

based on affect were more frequent in the less skilled group, virtually
all affective decisions in both groups appeared to reflect negative
affect.

These findings suggest that there are common aspects to

problem solving in both skilled and less skilled gifted students.
In conclusion,

the number of metacomponents used by skilled and
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less skilled gifted students do not overlap and do show marked
differences.

These results suggest that skilled and less skilled

gifted comprehenders differ in comprehension monitoring and that the
less skilled do not have executive control of the comprehension
process.

However, commonalities between the processing of skilled and

less skilled problem solvers in both correct and incorrect resonses
suggest that there may be general problem-solving skills and that the
process is probably fundamentally the same with more efficient and
effective combinations of metacomponents being employed by skilled
comprehenders.

Additional observations

Two additional observations not directly related to the findings
of the research questions were noted during analysis.

These two

observations, one concerning the uniformly high vocabulary scores of
gifted students and the other the notion of sensitivity to external
feedback, will be discussed in the following section.
All ten gifted students in this study had high vocabulary scores
(M=11.8 skilled and 14=10.4 less skilled).

It is not too surprising

that both skilled and less skilled gifted students scored well above
grade level on the vocabulary measure.

The correlation of vocabulary

to intelligence is well-known and vocabulary has long been regarded as
the best single indicator of intelligence ( Stanovich, Cunningham, &
Freeman,

1984).

Giftedness is associated with a high IQ ( 130 and
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above,

98th percentile and above) on an intelligence test such as the

Wechsler Intelligence Scale for Children ( WISC). The WISC has two
scales, verbal and performance.

Relative to their own mean scores,

gifted children even tend to show superior strength in the verbal areas
of such IQ tests, ( Sternberg & Davidson,

1985).

Vocabulary reflects one's background knowledge and prior
experiences--one's store of facts about the world.

As such, a good

vocabulary is both predictive of superior ability to acquire new
information and indicative of earlier knowledge acquisition.

In terms

of Sternberg's ( 1985) triarchic theory, a large vocabulary indicates
that one's nonexecutive knowledge acquisition components are " doing
their job well".

However, while a high IQ and high vocabulary score

appears to reflect the breadth and depth of knowledge of gifted
children,

such scores do not appear to measure the ability to use that

knowledge.
The acquisition of knowledge of any sort is no guarantee of the
appropriate use of that knowledge.

Whitehead ( 1929) offered a

challenge to attack the problem of " inert knowledge", knowledge that
students receive and express but cannot use effectively for thinking
and learning.

It would appear that while all gifted students in this

study had built up a large knowledge base,

the less skilled gifted

students did not use this knowledge in reading comprehension.

This

leads one to speculate that one major difference between gifted
students who are less skilled in comprehension and their skilled peers
may be the failure to use the wealth of knowledge that each
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possesses.

In terms of the triarchic theory ( Sternberg,

schema theory (Adams & Collins,

1985) and

1985), knowledge structures are topped

by executive processes or metaconiponents that control the utilization
of such knowledge.

Consequently, failure to use background knowledge

may rest with the executive control processes on the metacognitive
level.
The second additional observation relates to the notion of
sensitivity to external feedback.

The present study considered the

decision to respond to external feedback only in terms of support
provided by the researcher following incomplete or incorrect answers.
However,

there is evidence in the protocols to suggest that this

metacomponent and the zone of proximal development need to be
considered in a much broader context.

Specifically,

in the case of

Andy, a less skilled comprehender reading at the grade 4 level,
conditions outside the research may have provided the expert
scaffolding, or support, necessary to cue comprehension monitoring in
the second reading condition.
In " confirmatory" research designs, "extreme values" in data,
outliers, are often discarded or ignored ( Bowen & Starr,

1982).

Numbers which differ markedly from most of the other numbers in the set
distort the statistical analysis used in such studies.
since the present study was exploratory in design,

In contrast,

the presence of an

outlier was viewed as providing potentially valuable information in an
unexplored area.
Table 8, a summary of individual inetacomponential functioning
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Table 8
Metacomponential functioning by individual gifted students

Me tacoinponents

Skilled comprehenders
Total

Less- skilled comprehenders

Skye Miranda Amy Paige Gator

Total

Herman John Phil Arrow Ace

Decision to
monitor problem
solving

63

7

14

41

9

5

31

6

8

27

8

22

16

16

10

20

3

4

5

5

3

1

2

0

4

2

1

6

4

2

1

1

0

4

2

Decision to
self-evaluate
progress

14

4

9

8

4

8

5

5

8

5

1

8

4

4

3

3

11

3

1

2

4

2

0

2

1.

2

10

0

6

0

0

4

2

4

0

4

1

3

0

0

2

1

0

1

1

1

1

2

2

0

0

1

1

0

Decision to
develop a plan
of action

15

Decision to
identify, clarify,
or confirm task
demands

8

Decision to
manage limited
processing
capacity
Decision to
act on
affect

7

Decisioh to
revise, modify
or replan
Decision to
respond to
external
feedback
Total

11

6
208

43

41

49

42

33

77

10

15

16

23

13
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within both groups, reveals that Andy was performing at a higher level
than other less skilled comprehenders.

Andy's total was 23, whereas

the totals for the other 4 less skilled comprehenders ranged from 10 to
16 metacomponents.

A review of the protocols revealed that Andy could

be considered an outlier only in the second reading condition.

His

executive functioning was unremarkable in condition one in relation to
his peers but was markedly higher than his peers in the second session
(17 metacomponents compared to a mean of 6 for the other less skilled
comprehenders).

The following speculation is offered.

In the first reading condition Andy had no queries following the
directions and proceeded directly to the story without first reading
the comprehension questions.

After the silent reading he addressed the

questions in order, from 1 through 9.

In contrast, he appeared to

present quite a different mental set toward problem solving in the
second condition.

For instance, Andy identified global and local task

demands by reading the title and the questions in conjunction with the
silent reading of the story.

The protocol indicates that Andy appeared

to know "how" to monitor comprehension but that he did not know "why"
such activities were helpful.

In addition,

the difference in

functioning between the two sessions suggests that he was not
consistent in such self-control activities.

Specific factors outside

the research may have contributed to a more metacognitive approach in
the second reading condition.

Specifically, Andy's recall of a recent

and relevant discussion with his mother and sister about " how" to
answer comprehension questions, and assurances by his mother that she
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always read the questions before answering the questions, may have
served to provide the kind of explicit and positive scaffolding
necessary for Andy to use his knowledge about comprehension monitoring.
Some support for this notion can be found in a study by
Kobasigawa, Ransom, and Holland ( 1980).

Kobasigawa and colleagues

(1980) examined the ability of children in grades 4,
metacognitive knowledge about one cognitive strategy,

6 and 8 to use
skimming.

Results indicated that children may "know" about cognitive strategies
such as skimming and may even be able to describe "how to skim" but may
not engage in spontaneous strategy use.

Kobasigawa and colleagues

(1980) concluded that children may need substantial environmental
support to use knowledge about cognitive strategies and children may
skim only when explicitly instructed to do so.
In terms of measuring the zone of proximal development,

then,

Andy's score in the first condition may represent his baseline, unaided
performance; whereas, Andy's score on the second session may indicate
emergent comprehension monitoring skill.

If indeed this can be taken

as an instance of response to external feedback that illuminates the
zone of proximal development, it raises important considerations
regarding the training of self-control processes and the critical issue
of transfer of training that is at the heart of metacognition.

Limitations of the study

Researchers need to be aware of limitations in the investigation
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which may circumscribe the universality of the findings and
conclusions.
(1)

The following are limitations in the present study.

Research using verbal reports as data requires readers to

perform the primary reading task and the secondary reporting task.
Does the act of verbalizing distort the process?

Do the tasks set a

relevant purpose for reading that will reflect optimal comprehension
monitoring?

The primary task of having readers answer comprehension

questions provides natural, frequently spaced breaks in the task and
reporting demands may interfere less with the natural processing
involved in the task than in tasks such as reading continuous text
(Afflerbach & Johnston,

1984).

On the other hand, in spite of attempts

to include the student as informed participants in the research the
purposes for reading may have been viewed as less important ( and
resulted in quantitative and qualitative differences in protocols) than
in tasks that were self-selected for personally relevant goals.
(2)

In designing the study considerable attention was paid to the

materials the students would read.

There is no easy solution to the

problem of materials in " cross ability" studies.

For example,

if a

common passage at the grade eight level is used with seventh-graders
demonstrating extremes in reading achievement that range from grades
four through twelve,
Accordingly,

the passage is not the same for each reader.

the decision was made to have each student reading

material that was at his or her own instructional level,
optimal challenge.
not held constant,

the level of

Therefore, while the content of the passages was
the level of difficulty was assumed to be equitable
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in terms of considerateness of text (Anderson & Armbruster,

1981).

A

pilot study was conducted to determine the appropriateness of
grade-level ratings on the passages that were constructed for the
research.

However, it may be methodologically unsound to make

comparisons across different passages since any effect is confounded
with materials.
(3)

The setting in which the protocols were elicited raises the

concern of ecological validity.
a quiet room in the school.
more natural setting?

The student and investigator worked in

Are the same metaprocesses produced in a

Verbal protocols have been obtained in a number

of settings including classrooms ( Strahan,
laboratory settings ( Olshaysky,
Afflerbach & Johnston,
1986).

1982; Hemming,

1986) and

1976-1977; Kavale & Schreiner,

1985; Swarts, Flower, & Hayes,

1979;

1984; Anderson,

The verbalizations in this study were obtained within the broad

framework of the informal reading inventory, a procedure that is often
undertaken in a quiet space in the school.

Consequently,

the decision

was made to use the most advantageous conditions, with a minimum of
distractions and interruptions, for the student to talk about what he
or she was thinking while performing the task.

However,

the findings

may not be generalizable outside controlled conditions.
(4)

A separate but related concern is centered on the possible

uncomfortableness of speaking about one's thought processes while
performing a task.

First,

the participants were considered to be

highly verbal on the basis of IQ scores of 130 or above, and above
grade-level vocabulary scores on informal reading tests.

Next, an

186

"ideal" setting for verbal reporting was selected.

In addition,

attempts were made through training and practice to familiarize
participants with the tasks.

Furthermore, an attempt was made to

include students as informed participants in the research.

However,

the nature of the verbal report methodology may have inhibited the
students and the verbal protocols may not be representative.
(5)

The small sample size limits the generalizability of the

findings.

A small number of participants was deemed necessary for the

in-depth analysis required to obtain information about comprehension
monitoring, but the findings may not be representative of other gifted
students.
(6)

Similarly,

the analysis of question two and three was based

on a sample of 22 percent of the total data.

This sample may not be

representative of the total data.
(7)

Furthermore, verbal report data can lose their descriptive

power when they are abridged or removed from the context in which they
were originally reported (Afflerbach, in press).
presented in this thesis are selected samples,

Since the excerpts

they may not retain the

original meaning or interpretation.
(8)

An additional limiting factor relates to the selection

procedures.

Initial screening of students was through comprehension

scores on the Canadian Test of Basic Skills, 3N (King,

1976).

The

reported percentile scores for the students utilized local norms, a
decision that further circumscribes external validity.

Furthermore,

all participants were highly verbal as determined through IQ scores and
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informal inventory vocabulary scores.

Therefore, caution must be used

in generalizing results using highly verbal gifted students to less
verbal and average students.

Implications of the study

The 10 students in this study represent 14 percent of the 70
gifted seventh-graders enrolled in conventional classrooms within the
Calgary Board of Education.
(Marland,

1971),

Using the conservative ratio of 1:4

the 5 less skilled participants represent 29 percent

of the underachieving gifted seventh-graders in the same population.
While the findings of the present study offer a preliminary
understanding of comprehension monitoring in gifted students, a number
of implications can be considered.
The ultimate aim of education is the humanistic goal of developing
the potential of the individual.

It is significant that definitions of

giftedness include mention of achievement and/or potential but do not
require both.

The gifted require differentiated curricula in order to

realize their potential.

Attempts to produce qualitatively

differentiated curricula for individual gifted students are complicated
by a lack of agreement as to what constitutes appropriate programming
(Dole & Adams,

1983).

However a common theme in the literature is a

call for higher level thinking skills such as critical thinking/reading
and independent study.

Critical reading and independent study fall

within the purview of metacognition,

self-control of one's own thinking
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and learning processes.

Therefore, a greater understanding of

comprehension monitoring among the gifted and descriptions of the
executive decisions and choices made by the gifted students in this
study may contribute to the development of appropriate reading programs
for individual gifted students.

In addition,

the findings of the

present study suggest that while existing standardized and informal
reading test scores can be used to screen for some types of
comprehension difficulties,

such measures would be complemented by a

process-oriented approach which examines the executive decisions
underlying such scores.
In terms of IQ scores, giftedness is often associated with the top
2 to 4 percent of the population.

This very narrow band of

intelligence test scores may give the impression that gifted children
represent a homogeneous group.

Such classification procedures tend to

mask the enormous variability that exists at every IQ level ( Zigler &
Farber,

1985; Grover,

1981).

Consequently, rather than foster a

greater appreciation and understanding of individual differences among
gifted children, existing pychometric approaches may led to the neglect
of such factors.

Uniformly high IQ scores may generate fairly uniform

expectations among many people who come in contact with gifted
children.

The less skilled comprehenders in the present study were

functioning near grade level.

Such students may go unrecognized by

those who are not sufficiently skilled in recognizing their
characteristics and who unwittingly equate giftedness with high levels
of demonstrated performance.

Yet it is precisely this group of gifted
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children, children functioning three or more years below their
potential, who most need help.

Increasing the awareness of the needs

of gifted children is complicated by a lack of comprehensive and
systematic university programs in gifted education.

No specialized

program focusing on gifted education is available in Western Canada
(Alberta Education,

1983).

Perhaps existing faculty-wide courses in

language education could provide an understanding of the special needs
of gifted students insofar as reading comprehension is concerned.
This study found that less skilled comprehenders differ from
skilled comprehenders in comprehension monitoring.

The results suggest

that less skilled comprehenders do not have control of the
comprehension process.

This finding implies that less skilled

comprehenders would benefit from instruction of comprehension
monitoring skills.

In keeping with current views of corrective

reading, difficulty in comprehension is regarded as an instructional
deficit rather than a deficit in the child.

As such,

the focus is on

providing an appropriate program to meet the needs of the child.
According to Pearson and Gallagher ( 1983), a model of direct explicit
explanation appears to be particularly promising in teaching higher
level comprehension skills.

In this model, based on Vygotsky's notion

of social interaction in learning,

teacher and student assume new and

different roles as collaborators in learning.

Practice is augmented by

teacher modelling, guided practice, and substantive feedback.

The

critical stage is guided practice in which the teacher gradually
transfers the responsibility for the task to the student.

Reciprocal
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teaching ( Palincsar & Brown,

1983) involves the application of the

above model to small group situations.

Since the explicit teaching of

reading comprehension monitoring is a new field ( Pearson & Gallagher,
1983), inservice in many aspects of the model may be helpful:

direct

explanation ( Duffy & Roehier,

1986); direct explicit teaching ( Pearson,

1984);

1984); lesson planning ( Spring,

thinking aloud ( Davey,

teacher modelling ( Gordon,
(Ogle,

1985);

1985); KWL--activating prior knowledge

1986); ECOLA--extending concepts through language activities,

Smith-Burke,

1982); RSM2P--self-regulation ( Huhn,

1981); and,

self-monitoring content area materials ( Smith & Dauer,

1984).

Future research

This study examined comprehension monitoring with specific
reference to gifted seventh-graders who were skilled or less skilled in
reading comprehension.
findings,

Although this study presented a number of

these findings serve to raise more issues which need to be

addressed in future investigations.

These issues relate to all aspects

of comprehension monitoring.
This investigation viewed comprehension monitoring as executive
decision making, and represents an initial attempt to identify and to
describe the decisions that direct and manage the comprehension process
in gifted students.

Since the results of this study indicate that this

is possible, and that less skilled comprehenders appear to differ from
their achieving peers with respect to comprehension monitoring, future
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research could replicate the present study to confirm these findings.
A different approach to replication involves the analysis of all the
data gathered in conjunction with the present study.

In order to

permit the type of exploratory analysis that was deemed necessary for
this study,

somewhat less than one-quarter of the protocols were

extensively analyzed.
Vocabulary scores of participants in this study indicate that both
skilled and less skilled comprehenders possess a large store of
knowledge.

This researcher plans to investigate the relationship

between one's store of knowledge and the development of comprehension
monitoring.

There are a number of ways to pursue this interest.

A question such as the following can serve to direct such an
investigation.

Why do some students with a wealth of knowledge fail to

use that knowledge in the process of reading comprehension?

Such a

question suggests a focus on the role of social interactions in the
development of executive control processes ( Brown & Reeve,
Vygotsky,

1962,

1978).

1985;

The concept of zone of proximal development

provides the overarching framework for the dynamic assessment of
students' actual and potential development of executive control in
reading comprehension monitoring.
Future research could also attempt to investigate the relationship
between the knowledge base and the development of control processes by
giving a central role to knowledge.

How does the knowledge base differ

in achieving and underachieving gifted students?

Support for the

notion that quantity and quality of domain-specific knowledge are
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important constraints on executive control come from studies of experts
and novices ( Chi,

1985; Rabinowitz & Glaser,

1985).

The results of the present study reflect the existence of
multi-level simultaneous processing in comprehension.

Future research

could attempt to graphically represent comprehension monitoring by
devising a formulation to account for the complex organization and
interaction of metacomponents.

In particular,

the recursive embedded

nature of metacomponents might be addressed.
The results of this study also suggest that future research on
executive control in reading may need to encompass decisions based on
affect if it is to adequately address comprehension monitoring.
Whereas metacognitive studies have focused primarily on academic
self-control processes that are assumed to contribute directly to
positive learning outcomes, affective dimensions of executive decision
making appear far more mercurial.

Specifically,

may reflect either positive or negative affect.

such metacomponents
Although decisions

based on affect accounted for only 6 percent of the total
metacomponents in ' the present study,
standards, expectations,

the decisions based on personal

interest, and motivation tended to involve

negative affect and in general were not associated with successful
problem solving.

However,

the relationship between negative affective

decisions and comprehension is not clear.

It is not clear if the poor

performance lead to the negative affective decision making or vice
versa.

Clarification of the role of affective metacomponents may be

pursued in parallel and overlapping research traditions,

such as
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studies concerned with schema theory, attention, attribution,
motivation, and cognitive behavior modification ( Spiro,
1985; Readence & Baldwin,

1978; Meichenbaum,

in press; Loper & Murphy,

1985).

intrinsic

1980; Miller,

1985; Cullen,

1985; Corno,

Research could investigate the effects of instruction in executive
decision making in reading.

Eight categories of metacomponents emerged

from the data in the present study.

Intervention studies could

investigate both training and transfer of these metacomponents.

In

such studies the emphasis might not be one of "metacognitive deficits"
in the child but rather one of " instructional deficits" wherein changes
in the nature of the teacher-student interaction can lead to success.
Meichenbaum ( 1985) perceptively noted,

that an observation that

students lack metacognition may be attributed to a failure on the part
of the teacher/researcher to provide conditions for success.
An additional area for future research focuses on task contexts.
While the present study varied task contexts to encourage breadth and
depth in verbal responses,

this study did not separately analyze

decision making in terms of specific task contexts.

While it is

reasonable to conclude that the identified metacomponents are key
skills, what is unclear in this study is whether such metacomponents
can be regarded as general,

teachable, context-free processes.

A related area for research is the general investigation of
methodology.

This study worked within the verbal self-report paradigm

to get at underlying metacognitive processes.

What are the strengths

and limitations of other methodologies such as the error-detection
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paradigm, eye-movement studies, and doze procedure for investigating
comprehension monitoring?

Do combinations of methods provide the best

means of getting at underlying processes?

Do particular research

questions lend themselves to particular methods?

How can internal

metacognitive decisions and choices best be externalized for study?
For instance, how can a researcher distinguish between unconscious
"active processing", a prerequisite to reflective decision making; and
"automatic processing", an indication of efficient mature processing
that takes place below the level of consciousness?
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Grade 10 A:

Thoughts

Textually Explicit
2.

What effect did wine have on the character?

7.

The character stated that scoundrels and honest men lived

differently.
3.

What was the difference?

Did the character have any friends?

Textually Implicit
1.

How would you recognize the character if you saw him on the street?

6.

According to the story, what made the town " dull and stifling"?

4.

What topics did the character always talk about?

Scriptally Implicit
8.

Explain what it means to "lay on the colors thick, using only black

and white, and no fine shades".
5.

Would the character have been happy in a much larger town?

Why do

you think so?
9.
so?

What opinion did the character have of himself?

Why do you think

21.4

Name:
Date:

Thoughts

1.

How would you recognize the character if you saw him on the street?

2.

What effect did wine have on the character?

3.

Did the character have any friends?

4.

What topics did the character always talk about?

5.

Would the character have been happy in a much larger town?

Why do

you think so?
6.

According to the story, what made the town " dull and stifling"?

7.

The character stated that scoundrels and honest men lived

differently.
8.

What was the difference?

Explain what it means to " lay on the colors thick, using only black

and white, and no fine shades".
9.
so?

What opinion did the character have of himself?

Why do you think
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THOUGHTS

He had never, even in his youth, given the impression of being a
healthy person.
cold.

He had always been pale,

He ate little and slept badly.

thin, and given to catching

A single glass of wine went to

his head and made him hysterical.
He always had a craving for society, but, owing to his irritable
temperament and suspiciousness, he never became very intimate with
anyone, and had no friends.
fellow townsmen.

He always spoke with contempt of his

He said their coarse ignorance and sleepy existence

seemed loathsome.

He spoke in a loud voice, with heat, and invariably

either with scorn and indignation, or with wonder and enthusiasm, and
always with

perfect sincerity.

He always spoke with passion and

enthusiasm of women and of love, but he had never been in love.
Whatever one talked to him about, he always brought it round to
the same topics.

First, life was dull and stifling in the town.

The

townspeople had no lofty interests, but lived a meaningless life,
diversified by violence, coarse extravagance, and hypocrisy.
mankind was divided into honest people and scoundrels.

Second,

The scoundrels

were well fed and clothed, while honest people lived from hand to
mouth.

Next,

they needed schools, a progressive local paper, a

theatre, public lectures, and the coordination of the intellectual
elements.

Finally,

society must see its failing and be horrified.

In

his criticism of people he laid on the colors thick, using only black
and white, and no fine shades.
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Grade 4 B:

The World of Plants

Textually Explicit
1.

What is the study of plants called?

5.

How do bacteria often get their names?

6.

Are bacteria common plants?

Textually Implicit
4.

What kinds of plants are so small they can't be seen without a

microscope?
7.

What is the General Grant?

2.

What plants in the story are larger and older than other living

things?

Scrip tally Implicit
3.

What plants might grow in an old shoe?

9.

Name three things people do that change where plants grow.

8.

What places on the Earth might be the "unfriendliest places" for

plants to live?

Why do you think so?

217

The World of Plants

Name:
Date:

1.

What is the study of plants called?

2.

What plants in the story are larger and older than other living

things?
3.

What plants might grow in an old shoe?

4.

What kinds of plants are so small they can't be seen without a

microscope?
5.

How do bacteria often get their names?

6.

Are bacteria common plants?

7.

What is the General Grant?

8.

What places on the Earth might be the "unfriendliest places" for

plants to live?
9.

Why do you think so?

Name three things people do that change where plants grow.
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THE WORLD OF PLANTS

The world of plants is an exciting one.
called botany.
of plants.

The study of plants is

There are over three hundred thousand different kinds

Plants are found almost everywhere on the Earth and can

live in a variety of places.
even old shoes!

Some live in soil, water, old bread, and

Plants grow in many sizes and shapes.

Some plants

grow larger and live longer than animals.
Some plants are so small they can only be seen with a microscope.
Bacteria are some of the tiniest plants in the world.
than the period at the end of this sentence.
according to their shapes.

For example,

They are smaller

Bacteria are often named

some bacteria are called

cocci, a Greek word for seeds, because they are round and shaped like
little seeds.

Bacteria are very common,

there are even some on this

page, and they can grow in some of the unfriendliest places on Earth
where no other plants could live.
Other plants, like some trees,

tower in the sky.

The giant

redwood trees in California, for example, are probably the largest
living things on Earth.
village of fifty houses.

There is enough wood in one tree to build a
In addition,

the trunks of these trees are so

huge that cars could drive right through them.
among the oldest of living things.

The redwoods are also

The General Grant is more than

three thousand years old and is still growing.
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Samples of students' protocols
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THINKING ALOUD PROTOCOL

INDEFINITE TRIANGULATION

Patti
Thoughts ( IA!)

Patti
Thoughts ( 10A2)

1.
How would you recognize the
character if you saw him on the
street?

1.
How would you recognize the
character if you saw him on the
street?

P.
Um... (looks
back and forth
from question to story) okay...he
was, I think I would recognize
him as a... well it says " he
always had a craving for
society".
So he was- he wasn't
with it very much, like he would
be his own sort of man.
And
um ... he slept- it said " he slept
badly" and "he ate little", so urn
he would look pretty rotten, I
would think.

R.
Okay.
What are you doing in
that little space there before
you started to speak?

R. Umhum.

P.
Um .. .I was just-urn looking
over the story to find something
that would show me how I would
recognize the character.
I would
just be looking over it.
R.
What do you mean "looking
over" it?
What were you doing?
P.
Just-urn like skip reading it.
Trying to find something... trying
to find a sentence or a couple of
words or something that would
tell me how I would recognize
it ... like some clues about what
he would look like.
R.
Okay, if you find something,
we'll listen to the next bit that
you say, then if you have found
the words that give you a clue,
you tell me what they are, okay?
P.

Okay.

R.
Okay, what kinds of words or
clues were you looking for?
P.
Urn- just things like "he
slept badly and ate little" that
would be one which would show me
that he, well, like if you sleep
badly usually the next day you
don't look that good.
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R.

Urn.

P.
And the same if you don't eat
very much you tend to look kind
of pale.
And urn- I would just be
looking for key words like that.
Urn- he had always been pale and
thin and given to catching cold
so he wouldn't- like "pale and
thin" would be a group.
Something like " given to catching
cold" wouldn't tell you what he
would look like, it would be in
the same phrase but it wouldn't
tell me.
But urn- pale and thin,
ate little, and slept badly and
urn- things like "he always, no,
he had- he spoke urn...lets see
"he had an irritable temperament
and suspiciousness" would kind of
make you think that he would
look- though he was pale and
thin, he would kind of look like
he was rough, really rough and
tough.
R.
So you looked for key words,
and then how- when you found
them, how did you know that they
made sense and that they were
going to help you?
P.
Urn- they would just tell me.
When you describe a person to
someone, you know what words are
important.
It is just, I don't
know, um.-.. they is just
something.
When someone speaks
with a coarse voice and and urnthey have a bad temper and
everything, you would think of
them as maybe very ugly looking
maybe because of the mood it
would give you.
Urn....
-

R.
So what were you s- what was
happening in your head?
P.

It would be mostly moods and
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and urn- just straight key words.
Urn- I don't know, I would just
pick out words and see if they
would help me describe him.
R. Urn.
What were you doing with
the words as you were picking
them out?
P.
With a couple of them I was
trying to put them in a phrase, a
different phrase then they were
in, and say ... maybe something urnhe looked like he was something
like " he looked pale right now".
It would make you, when you think
of someone pale it makes them
kind of sick and maybe unhappy.
So I would take, kinda, sometimes
a mood and sometimes a um...I
would make the mood look like
something and then I would take
the word and made it be
something.
Like I'd made it
into ... well I'd made it fit into
him as though the word were built
into the body or something.
R. Okay.
All right, let's go on
to the next one.

2.
What effect did wine have on
the character?

It said, um... (looks back to
story) " a single glass of wine
went to his head and made him
hysterical".
So, it tells that
he went hysterical.
R.

Umhum.

2.
What effect did wine have on
the character?

R.
Before we go on, how did you
come up with the answer to that
question?
P.
Well, um- "what effect did
the wine have on the character",
I remembered the part about- that
there was a phrase telling about
the wine.
R.
So you knew what had
happened.
P.

It was right there in the
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story and what it did to him was
right there in the sentence. " It
made him hysterical" is right in
the sentence.
R.

Okay, let's go on.

3.
Did the character have any
friends?

3.
Did the character have any
friends?

No he didn't have any friends
because he was, urn- very um- lets
see ( looks back at story).
He
had an irritable temper and he
was very suspicious about
everybody and he wasn't very
intimate with anyone.
R.
Umhum.

R.
Okay, what are you doing when
you are saying that?
P.
Urn- in the little spaces of
time that were there, I would
just be trying to figure out, urnwhat what urn- the right words
would be to describe it.
Because
if I just said anything it
wouldn't seem like it would be
the right words.
And urn- I said,
"He had an irritable temper and
was very suspicious of
everybody".
That would just be
because from the sentence- "He
always had a craving for society
but owing to his irritable temper
and suspiciousness he never
became very intimate with anyone
and had no friends".
So I knew
that he didn't have any friends
because it said "he had no
friends".
And then it was
because he had a bad temper and
was very suspicious.
R.

Okay.
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INTROSPECTION

INDEFINITE TRIAGULATION

Andy
The World of Plants ( 01).

Andy
The World of Plants ( 02).

1.
What is the - study of plants
called?

1.

Ay.
Umhum...(rereads part of
question) " study" Wait ... I think
I saw that one... (reads question)
"What is the study of plants
called?" ( reads out of text) The
study of plants is called botany.
Can I write on this ( indicates
question sheet)?
R.

What is the study of plants

called?
no probe

You can do whatever you like.

Ay. ( writes answer)
Botany... that's science.
R.
Okay, tell me why you're
writing it down.
Ay.

So that I don't forget.

•2.
What plants in the story are
larger and older than other
living things?
Ay.
I'm just reading the second
question because it's probably
the next one on there.
They're
probably in order from which way
the story goes... (long pause)
(looks at text) ( rereads
question) " What plants in the
story are larger and older than
other living things?"
Oh that's
the wrong- no... (repeats
question) "What plants in the
story are larger and older than
other living things?"
R.
Can you tell me how it helped
to reread the question?

2.
What plants in the story are
larger and older than other
living things?
R.
Tell me how reading the
question over a couple of times
is helpful.
Ay.
Well so that when I'm- if I
read it over when I'm reading the
story I may- I might- so that I
don't forget the question and I
may read through the whole story
and may have passed the answer
because I forgot the question.
R.

Umhum.
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Ay.
Well I thought I had the
answer so I was rereading it to
see if it was right and it
(refers to question rereads) says
"what plants do get—"... I think
it says ( rereads text) " some
plants grow larger and live
longer than anima].s"..but it
doesn't say what kind of plants.
Says ( refers to question) "what
plants" but it ( refers to text)
just says " some plants", doesn't
really answer the question.
R.

Umhum.

Ay. ( reads story silently)
(moves head and lips while
reading)
R.
Can you tell me, what you're
doing in this long pause, Andy?
Ay.
I'm reading the story, I
can't find the answer to question
2.
R.
So what did you do?
Did you
start at the top?
Where did you
start reading?
Ay.
I started reading after the
end of the first sentence. ( long
pause during silent reading)
Ay.
Well, ( rereads question a
third time) "What plants in the
story are larger and older than
other living things?"...Uh " The
redwoods are among the oldest of
living things".
The redwoods,
finally I found it ( chuckles).
Redwood trees ( writes answer).

R.
When you are looking through
the story for the answer to
question number 2, are you
looking for anything in
particular?
Ay.
Just the name of the plant
that is larger and
older ... nothing really in
particular ... like it's not like I
know— I know the answer already
all I have to do is to look
through the story to make sure
that answer Is in the
story...'cause—'cause I didn't
know the answer so I wasn't
really looking for anything in
particular.
R.
So, you weren't looking for
the name of a plant?
Ay.
No, ' cause I didn't know the
answer.
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R.
Okay, well how were you going
to recognize it then when you
were reading the story?
You were
reading the story to find the
answer to number 2, how were you
going to know when you had come
across the answer?
Ay.
Well it said that the
redwoods are also among the
oldest of living things, and it
was in the last paragraph, it was
the ... in the- it said they were
among the oldest so I figured
that that would be the answer.
R.
Okay, what made you decide,
that was the answer?
Ay.
Just that, that and bacteria
were the only things- two plants
they talked about in the story
and ... redwoods- it said something
about redwoods were really old
and it didn't say anything about
if bacteria lived for a long
time.
And I have seen a few
redwoods and they are very old
(laughs).
I even saw some at
Expo.
R.
Really, did they have a
California pavilion or something?
Ay.
We saw them on our tour of
Vancouver ... in Stanley Park.
There was a California pavilion
there ... Princess Diana fainted
there.
R.
Oh, is that where she
fainted?
It was all over the
news.
Ay.
We got pictures of her and
Prince Charles.
R.

You are very lucky.
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R.
You said, before you started
to read that reading the question
first would save you from having
to read the whole story.
When
you came to question 2, though,
you ended up reading the whole
story, didn't you?
Ay.
Yeah because the questions
weren't in order.
R.
Because the questions aren't
in order.
Do you expect
questions in order?
Ay.
Well sometimes they are and
sometimes they aren't.
R.

Umhum, any way you can tell?

Ay. 'By skimming through the
story first.
R.
Anything else you can tell me
about that?
Ay. (no response)
R.
What did you do when you
realized that you weren't finding
the answer that you expected to
question 2, right behind the
answer to question 1 in the
story?
What happened in your
head then?
Ay.. Um ... nothing really, I just
kept on looking for the answer.
R.

3.

What plants might grow in an

old shoe?
Ay.

I already passed that

Okay.

3.
What plants might grow in an
old shoe?
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one ... now let me see... (long
pause while looking at text using
pen as marker).
R.
Tell me what you are doing
right now.
Ay.
I went back ... I read the
question and I went back to the
top because I knew I saw the
answer to that question.
R.
Okay, tell me what your're
looking for when you are looking
at the story.
You have your pen
kind of over the sheet, what are
you doing?
Ay.
I'm just- so I don't ... um
just going like this ( moves pen
alonglines) so that I don't
loose what line I'm on if I
accidently skip.
R.
Okay, and what are you
looking for in the story?
Ay.
Something that has " old
shoes" in it.
Ay.
Let's see ( looks back to
text), " Plants are found almost
everywhere on the Earth and
can"...that doesn't make
sense ... oh, " some live in soil,
water, old bread, and even old
shoes"...hum ... it doesn't
have.. • "animals". .. "some plants
are so small ...... It's probably
bacteria...'cause bacteria are
small and it says they live- they
live almost everywhere in the
world, so.

R.
Okay tell me what you did,
what you were thinking, when you
found the sentence that had " old
shoe" in it but the answer wasn't
there.
What did you do then to
find the answer?
-

Ay.
Well I just ... read a little
bit further to find something
that might- might be able to live
in old shoes because the part
with old shoes in it didn't have
the answer.
R.
Ay.

R.
Umhum.
Can you tell me a
little more about how you're
coming up with that answer? Why
you are deciding it has to be
bacteria?

So you kept onReading, yeah.
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Ay.
Hum ... because they only talk
about two- really two types of
plants in the story and the
redwoods are about 10 times... the
branch is probably 10 times
bigger than the shoe, just the
branch.
And bacteria, it says
"tiniest plants in the
world"...and it says that they
grow in some of the unfriendliest
places.
R.
Okay, Andy, is the answer in
the story?
Ay.
Well, it doesn't tell you
the answer, but it's sort of
hints that it might be it because
it says what plants "might grow".
It doesn't say what plants "grow"
in old shoes.
It's saying
"might"- could be- sorta
like ... it could be this, not, it
has to be this.
R.
Umhum.
So when you see that
kind of question, then, what
happens in your head when you are
going to try to answer it?
Ay.
Well, I think that ... I have
to find something that logically
would be smaller enough to live
in it and have a history of
living in strange places.
Because like ... it's not like a
redwood tree is going to live in
an old shoe ... or a poplar tree,
or something like that.
It has
to be something small to live in
a shoe ... and bacteria is small.
R.
Do you do anything else when
you are coming up with the
answer? Any other kinds of
thinking?
Ay.
Um ... I just try and remember
when I went through the story if
there was something in the story
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that's... that was about something
small— that would be small enough
to maybe live in a shoe.
It
seemed the most logical answer
(writes " bacteria").
I don't
know how to spell that one
(laughs).

