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COMPREHENSION I I
Text Comprehension Instruction

Introduction

An examination of the scientific basis for instruction of
text comprehension was undertaken by members of the
NRP. The Panel decided to focus on instruction of
vocabulary, on instruction of comprehension of text, and
on the preparation of teachers to teach comprehension
of text. This report presents a review of the scientific
evidence on the instruction of comprehension of text in
normal readers.

Comprehension has come to be viewed as “the essence
of reading” (Durkin, 1993). Although comprehension of
text is now regarded as essential to reading and
learning, comprehension as a process began to receive
scientific attention only in the past 30 years. Beginning
in the 1970s, researchers such as Markman (1977,
1981) began to study the awareness that readers had of
their comprehension processes during reading. The
questions were whether readers knew that they did not
understand what they were reading in a text and what
they did if they recognized that they had an
understanding failure. The initial, surprising finding by
Markman was that both young and mature readers
failed to detect logical and semantic inconsistencies in
the text. This discovery of comprehension failure led to
the identification and teaching of strategies that readers
could learn to enhance their comprehension
(see below).

An important development in theories about reading
comprehension occurred in the 1970s. Reading
comprehension was seen not as a passive, receptive
process but as an active one that engaged the reader.
Reading came to be seen as intentional thinking during
which meaning is constructed through interactions
between text and reader (Durkin, 1993). According to
this view, meaning resides in the intentional, problem-
solving, thinking processes of the reader that occur
during an interchange with a text. The content of
meaning is influenced by the text and by the reader’s
prior knowledge that is brought to bear on it (Anderson
& Pearson, 1984). Reading comprehension was seen as
the construction of the meaning of a written text

through a reciprocal interchange of ideas between the
reader and the message in a particular text (see, for
example, Harris & Hodges, 1995, definition #2, p. 39).
The important theoretical idea here was that readers
construct meaning representations of the text as they
read and that these representations were essential to
memory and use of what was read and understood.
This view was furthered by the publication of important
papers on dynamic models of the comprehension
processes such as that by Kintsch and van Dijk (1978).
Here, readers were assumed to construct mental
representations of what they read. These
representations were stored in memory and contained
the semantic interpretations of the text made by the
reader during reading. The memory representations
provided the basis for subsequent use of what was read
and understood.

The bulk of instruction of text comprehension research
during the past 3 decades has been guided by this
cognitive conceptualization of reading. In the cognitive
research of the reading process, reading is purposeful
and active (Pressley & Afflerbach, 1995). According to
this view, a reader reads a text to understand what is
read, to construct memory representations of what is
understood, and to put this understanding to use. A
reader can read a text to learn, to find out information,
or to be entertained. These various purposes of
understanding require that the reader use knowledge of
the world, including language and print. This knowledge
enables the reader to make meaning of the text, to form
memory representations of these meanings, and to use
them to communicate with others information about
what was read.

Although instruction on text comprehension has been a
major research topic for more than 20 years, the explicit
teaching of text comprehension before the 1970s was
done largely in content areas and not in the context of
formal reading instruction (Durkin, 1979). The idea
behind explicit instruction of text comprehension is that
comprehension can be improved by teaching students to
use specific cognitive strategies or to reason
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strategically when they encounter barriers to
comprehension when reading. The goal of such training
was the achievement of competent and self-regulated
reading.

Readers normally acquire strategies for active
comprehension informally. Comprehension strategies
are specific procedures that guide students to become
aware of how well they are comprehending as they
attempt to read and write. Explicit or formal instruction
on these strategies is believed to lead to improvement in
text understanding and information use. Instruction in
comprehension strategies is carried out by a classroom
teacher who demonstrates, models, or guides the reader
on their acquisition and use. When these procedures
have been acquired, the reader becomes independent of
the teacher. Using them, the reader can effectively
interact with the text without assistance. Readers who
are not explicitly taught these procedures are unlikely to
learn, develop, or use them spontaneously.

The past 30 years of the scientific study of instruction
of text comprehension reveal a distinct trend. The initial
investigations focused on the training of particular
individual strategies such as comprehension monitoring
or identifying main ideas. Here the question was
whether readers could learn to use an individual
strategy. Then, the focus was on whether particular
strategies could be learned and whether they could
facilitate comprehension. This was an important
advance because it validated the teaching of text
comprehension strategies. Next, researchers began to
study whether the teaching of combinations of different
strategies lead to their acquisition and improvement of
text comprehension. The success of these “multiple”
strategy teaching methods led to study of the
preparation of teachers to teach strategies in natural
classroom contexts. This historical development from
the instruction of individual strategies to the preparation
of teachers to implement them in interaction with
readers in the classroom is an important contribution of
the scientific approach to the study of reading
instruction. The Panel’s review covers this history of
instruction of text comprehension.

Cognitive Strategies for Improving
Reading Comprehension

Comprehension strategies are procedures that guide
students as they attempt to read and write. For
example, a reader may be taught to generate questions
about the text as it is read. These questions are of the
why, what, how, when, or where variety; and by
generating and trying to answer them, the reader
processes the text more actively. The value of cognitive
strategies in comprehension instruction is, first, their
usefulness in the development of instructional
procedures, and second, the learning of these
procedures by students as an aid in their reading and
learning, independent of the teacher.

Instruction of strategies for comprehending during
reading is a way for teachers to break though students’
passivity and involve them in their own learning (Mier,
1984). Typically, instruction of cognitive strategies
employed during reading consists of:

1. The development of an awareness and
understanding of the reader’s own cognitive
processes that are amenable to instruction and
learning

2. A teacher guiding the reader or modeling for the
reader the actions that the reader can take to
enhance the comprehension processes used during
reading

3. The reader practicing those strategies with the
teacher assisting until the reader achieves a gradual
internalization and independent mastery of those
processes (Palinscar & Brown, 1984; Paris & Oka,
1986; Pressley et al., 1994).

The general finding is that when readers are given
cognitive strategy instruction, they make significant
gains on measures of reading comprehension over
students trained with conventional instruction
procedures (Pressley et al., 1989; Rosenshine &
Meister, 1994; Rosenshine, Meister, & Chapman, 1996).

From a historical perspective, instruction in how to
comprehend is not new. Benjamin Franklin invented a
“weighted characteristics test” used in a current
instruction curriculum for readers to apply for making
decisions about ideas in texts while reading (Block,
1993). E. L. Thorndike claimed back in 1917 that
“reading is reasoning.” Despite Thorndike’s arguments,
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however, beginning readers were seldom taught
cognitive strategies that could assist them in reading.
Durkin’s (1979) highly cited observational studies of
reading instruction in grade 4 showed that teachers, in
fact, spent little time on comprehension instruction. Only
20 minutes of comprehension instruction was observed
in 4,469 minutes of reading instruction. This lack was
echoed by Duffy, Lanier, and Roehler (1980). They
described teachers as spending time in assigning
activities, supervising and monitoring students as to
being on task, directing recitation sessions as a way of
assessing what the students were doing, and providing
corrective feedback when the students erred. The
teachers did not teach or show the students skills,
strategies, or processes that they could use in reading to
comprehend what they read and to be successful in
learning information in the text.

Research on instruction of comprehension strategies
that could help students improve their reading
comprehension began in the late 1970s and has thrived
since. According to Rosenshine, Meister, and Chapman
(1996), the earliest uses of the term “comprehension
monitoring” is found in Markman (1978, 1979), Gagne
(1977), and Weinstein (1978). Researchers and
educators have long been interested in what we think
about thinking, in how our knowledge develops, and in
how what we know about how our own thought
processes affect reading comprehension. The focus on
what we know about cognition has led to the
development of practical strategies for improving
students’ comprehension. The cumulative result of
nearly 3 decades of research is that “there is ample
extant research supporting the efficacy of cognitive
strategy training during reading as a means to enhance
students’ comprehension” (Baumann, 1992, p. 162).

Methodology

Database

In order to conduct a scientific review of the research
on comprehension instruction during the past 2 decades,
the Panel located studies since 1980 by searching the
PsycINFO and ERIC databases electronically. The
Panel used the terms comprehension, strategy, and
instruction. From this search, the Panel identified 453
studies on comprehension. In addition, the Panel added
other studies that were from the 1970s or otherwise not
revealed in the search. In this regard, reviews or studies

on strategy instruction by Duffy and Roehler (1989);
Lysynchuk, Pressley, d’Ailly, Smith, and Cake (1989);
Pressley, Johnson, Symons, McGoldrick, and Kurita
(1989); Pressley (1998); Rosenshine and Meister
(1994); and Rosenshine, Meister, and Chapman (1996)
proved to be very helpful. As a result, an additional 28
studies not found initially in the electronic search were
added to the Panel’s review.

Analysis

In order to be included in the NRP’s scientific review of
the research literature on instruction of text
comprehension, a study had to be:

1. Relevant to instruction of reading or comprehension
among normal readers. This criterion, in particular,
excluded studies on comprehension instruction in
reasoning and mathematics problem solving
(Schoenfeld, 1985), physics (Larkin & Reif, 1976),
and writing (Englert & Raphael, 1989; Scardamalia
& Bereiter, 1985).

2. Published in a scientific journal. A few exceptions
are dissertations and conference proceedings that
were reviewed in two meta-analyses by
Rosenshine and his colleagues (Rosenshine &
Meister, 1994; Rosenshine, Meister, & Chapman,
1996).

3. Have an experiment that involved at least one
treatment and an appropriate control group or have
one or more quasi-experimental variables with
variations that served as comparisons between
treatments. The latter was rare.

4. In so far as could be determined, have the
participants or classrooms randomly assigned to the
treatment and control groups or matched on initial
measures of reading comprehension. This criterion
was relaxed in a number of studies where random
assignment of classrooms was not carried out.

The application of these criteria reduced the number of
studies to be reviewed from 481 to 205. The Panel then
coded and entered the coded contents of these studies
into a database to identify the types of comprehension
instruction that were reported as effective. Because the
studies numbered 205, the Panel first analyzed the
abstracts of the studies, coding the kind of instruction,
experimental treatments and controls (independent
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variables), grade and reading level of readers, instructor
(teacher or experimenter), assessments (dependent
variables), and kind of text. The Panel then classified
and grouped studies based upon the kinds of instruction
used. The Panel identified 16 distinct categories of
instruction. Table 1, on the following page, summarizes
the 16 categories of a total of 203 studies that met the
NRP criteria for inclusion as scientific studies on
comprehension instruction. It shows the type of
instruction used, the number of studies using that kind of
instruction, a brief rationale as to why instruction was
used, and generally whether and how it was effective.

Each category of studies is summarized in Appendix A.
The summaries define and describe the rationale for
each kind of instructional strategy, the procedures used,
and how the instruction is assessed by the researchers.
The Panel then evaluated the category of instruction,
based on reported results.

In Appendix B, a table summarizes the 16 categories of
instruction, describing the effects claimed by the
researchers, the grade levels that were studied, and
how the method might be taught in a classroom setting.

In order to draw scientific conclusions about a finding,
one needs evidence that an experimental effect is
reliable, robust, replicable, and general. Reliability of an
effect is decided by differences that statistically favor a
treatment. Robustness of an effect is determined by the
magnitude of effects over replications. Replication is
determined by independent validation of significant
treatment effects. Generality is determined by the
transfer measures. In this review, experimenter tasks
reflect near transfer and standardized tests reflect far
transfer. The NRP evaluated how well each strategy
met these criteria. The main criteria that the NRP used
are reliability, replication, and generality. Robustness
was not determined in most cases because effect sizes
could not be calculated for almost all of the studies.
Effect size data, however, were available from two
meta-analyses by Rosenshine and his colleagues
(Rosenshine & Meister, 1994; Rosenshine et al., 1996).

Consistency With the Methodology
of the National Reading Panel

The methods of the NRP were followed in the conduct
of the literature searches and the examination and
coding of the articles obtained. A formal meta-analysis
was not possible because even the studies identified in

the same instructional category used widely varying
sets of methodologies and implementations. Therefore,
the Panel found few research studies that met all the
NRP criteria; however, to the extent possible, NRP
criteria were employed in the analyses. An examination
of the quality of the research studies appears in the
Discussion section of this report. NRP criteria for
Evaluating Existing Reviews of Research were used in
the analyses of the two Rosenshine and colleagues
meta-analyses.

Results

Of the 16 categories of instruction, 7 appear to have a
firm scientific basis for concluding that they improve
comprehension in normal readers. The seven individual
strategies that appear to be effective and most
promising for classroom instruction are (in alphabetical
order) comprehension monitoring, cooperative learning,
graphic and semantic organizers including story maps,
question answering, question generation, and
summarization. In addition, many of these strategies
have also been effectively used in the category
“multiple strategy,” where readers and teachers interact
over texts.

Mental Imagery and Mnemonic (Keyword)Mental Imagery and Mnemonic (Keyword)Mental Imagery and Mnemonic (Keyword)Mental Imagery and Mnemonic (Keyword)Mental Imagery and Mnemonic (Keyword)
StrategiesStrategiesStrategiesStrategiesStrategies have reliable effects on improving memory
for text. These procedures may be useful when
teachers wish to use an alternative way of having the
reader try to understand and represent text. These
procedures are useful for recall of individual sentences
or paragraphs.

Curriculum-Plus-Strategies, Psycholinguistic, andCurriculum-Plus-Strategies, Psycholinguistic, andCurriculum-Plus-Strategies, Psycholinguistic, andCurriculum-Plus-Strategies, Psycholinguistic, andCurriculum-Plus-Strategies, Psycholinguistic, and
Listening ActivelyListening ActivelyListening ActivelyListening ActivelyListening Actively studies were so few that an
assessment of the scientific merit of a particular
treatment could not be made. The use of instructional
procedures that activate prior knowledge was found to
be quite varied. The activation of prior knowledge may
be obtained through other means such as question
elaboration, question generation, or question answering
as well as other forms of content area exposure such as
teacher lectures, films, and discussion before reading.

Two categories on which there were few studies have,
in the view of the NRP, considerable promise for future
study. Only four studies were found on the Preparation
of Teachers on comprehension instruction strategies.
These studies are important because they represent a
culmination in the evolution of text comprehension
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instruction during the past 2 decades. These studies also
represent essential investigations because in most of the
text comprehension strategy instruction reviewed,
strategies were taught by experimenters rather than
classroom teachers. It is important to know whether
strategies can be learned and used faithfully and
effectively by teachers in classroom contexts. These
four studies are intensively reviewed as a part of the
Comprehension report section on teacher preparation.

Success in instruction on the relation of vocabulary to
comprehension has been found in only two studies with
8th graders. This is an important kind of instruction that
needs to be investigated on a wider range of grade
levels. The Panel would like to know what the
relationship is between word learning and
comprehension. The review on vocabulary in
Comprehension I (Vocabulary Instruction) shows that
vocabulary can be successfully taught over a wide
range of grades.

Comprehension MonitoringComprehension MonitoringComprehension MonitoringComprehension MonitoringComprehension Monitoring meets criteria of
reliability and replication for the specific learning of the
strategy (100% effectiveness in 14 studies across
grades 2 through 6). Although comprehension
monitoring is believed to be important as a part of a
multiple strategy method, the evidence for it alone
having a general effect is less compelling. Reliable
effects are reported on only three experimenter tasks
(error detection, recall, question answering) with two
reported failures on 2nd graders. The number of studies
reporting the use of transfer tests is small (four on
reliable experimenter effects and five on reliable
standardized tests). The method does not seem to
generalize for 2nd graders. Nevertheless, it may be a
useful addition to a program of instruction that employs
flexibility and the teaching of multiple comprehension
strategies.
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Cooperative LearningCooperative LearningCooperative LearningCooperative LearningCooperative Learning showed 10 studies that
reported reliable effects of instruction on grade levels 3
through 6 on experimenter tasks. Only three studies
used standardized tests. Thus, cooperative learning
produces reliable and replicable near transfer. The
evidence for generalization is based on a small number
of studies. Having peers instruct or interact over the
use of reading strategies leads to an increase in the
learning of the strategies, promotes intellectual
discussion, and increases reading comprehension. This
procedure saves on teacher time and gives the students
more control over their learning and social interaction
with peers.

Graphic OrganizersGraphic OrganizersGraphic OrganizersGraphic OrganizersGraphic Organizers were used in 11 studies on texts
used in Social Studies and Science. The most frequent
grade levels were 4 to 6. Children who can learn and
benefit from this instruction have to have skill in writing
and reading. The empirical evidence indicates reliable
and replicable effects on near transfer tasks of memory
for reading content (six of seven studies). The main
effect of graphic organizers appears to be on the
improvement of the reader’s memory for the content
that has been read. General effects are reported in four
studies on achievement gains in content areas. Although
the number is small, success in increasing achievement
in a context subject is promising. Only two studies
report the use of standardized tests so that evidence is
limited in replication on this kind of general transfer.
Teaching students to organize the ideas that they are
reading about in a systematic, visual graph benefits the
ability of the students to remember what they read and
may transfer, in general, to better comprehension and
achievement in Social Studies and Science content
areas. The success here suggests that the instruction of
comprehension could be carried out in content area
teaching.

Question AnsweringQuestion AnsweringQuestion AnsweringQuestion AnsweringQuestion Answering was investigated in 17 studies,
mainly in grades 3 through 5. The evidence is primarily
that the effects are specific to increased success on
experimenter tests of question answering. There are no
reports of standardized or other general tests. This
procedure may be best used as a part of multiple
strategy packages where the teacher uses questions to
guide and monitor readers’ comprehension.

Question GenerationQuestion GenerationQuestion GenerationQuestion GenerationQuestion Generation. The strongest scientific
evidence was found for the effectiveness of asking
readers to generate questions during reading. There
were 27 studies on this treatment that was used on
readers in grades 3 through 9 (mode = 6). The main
support comes from the large number of studies that
assessed effectiveness by both experimenter and
standardized tests as well as a meta-analysis by
Rosenshine, Meister, and Chapman (1996). In the latter
analysis, the respective effect sizes for multiple choice
(n = 6), short-answer (n = 14), and summary (n = 3)
measures were 0.95, 0.85, and 0.85, respectively. On
standardized tests, the median effect size for 13 studies
that used standardized comprehension tests was 0.36.
Although there is a positive effect size for standardized
tests, only 3 of 13 effects were statistically significant,
casting doubt on the generality of this single strategy
instruction. In contrast, experimenter tests fared better
because 16 of 19 were statistically significant. Thus,
there was stronger evidence for near transfer than for
generalized effects. There is mixed evidence that
general reading comprehension is improved on
standardized, comprehension tests. Question generation
may also be best used as a part of a multiple strategy
instruction program.

Story StructureStory StructureStory StructureStory StructureStory Structure is a procedure used extensively in
reading comprehension of narrative texts. There are 17
studies over grades 3 through 6, about one half of which
were focused on poor readers. The success in the
treatment is more frequent with poor or below-average
readers; good readers do not seem to need this kind of
instruction. The treatment successfully transfers to
question answering and recall. Only a few (two of
three) studies report transfer to standardized
comprehension tests. The instruction of the content and
organization of stories thus improves comprehension of
stories as measured by the ability of the reader to
answer questions and recall what was read. This
improvement is more marked for less able readers.
More able readers may already know what a story is
about and therefore do not benefit as much from the
training. However, this kind of instruction may aid both
kinds of readers in terms of writing as well as reading
literary texts. Because stories are used extensively in
elementary school, instruction on how to understand a
story is warranted by the data, especially for less able
readers.
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SummarizationSummarizationSummarizationSummarizationSummarization has a large number of studies (18) that
replicate treatment effects, mainly at grades 5 and 6.
Summarization presupposes writing as well as reading
skill, hence its late study. The effects are largely
specific to improving the writing of summaries, but
there are 11 studies that show transfer effects on recall
of what was summarized and on question answering.
Standardized tests as general transfer were used rarely
(only two studies). Instruction of summarization
succeeds in that readers improve on the quality of their
summaries of text, mainly identifying the main idea but
also in leaving out detail, including ideas related to the
main idea, generalizing, and removing redundancy. This
indicates that summarizing is a good method of
integrating ideas and generalizing from the text
information. Furthermore, the instruction of
summarization improves memory for what is read, both
in terms of free recall and answering questions. This
strategy instruction is used as a part of treatments that
teach multiple strategies.

Multiple Strategy InstructionMultiple Strategy InstructionMultiple Strategy InstructionMultiple Strategy InstructionMultiple Strategy Instruction represents an
evolution in the field from the study of individual
strategies to their flexible and multiple use. This method
finds considerable scientific support for its effectiveness
as a treatment, and it is the most promising for use in
classroom instruction where teachers and readers
interact over texts. The NRP reviewed 11 studies not
covered by the meta-analysis of Rosenshine and
Meister (1994), who reviewed 16 reciprocal teaching
studies on readers in grades 3 through 7.

One of the main methods is to have the teacher model
an approach by showing how she or he would try to
understand the text, using two or more combinations of
four strategies: question generation, summarization,
clarification, and prediction of what might occur.
Rosenshine and Meister found strong evidence that the
reciprocal teaching treatment showed near transfer.
Experiment tests in ten studies had an average effect
size of 0.88. There was also support for general
transfer in nine studies where the average effect size
was 0.32. All readers show more near transfer benefit
in these treatments, whereas only the better readers
show significant effect sizes in the 0.32 range. These
data suggest that good readers benefit and generalize
what they learn as strategies more than poor or below-
average readers. Furthermore, the significant effect
sizes do not occur for grade 3, are mixed for grades 4
through 6, and do occur for grades 7 and 8.

There were 11 other multiple strategy studies on
readers in grades 2 through 11, with grade 4 as the
modal grade. The strategies taught varied across these
studies. In 6 of the 12 studies, students were taught
summarizing or identification of main ideas. Three
studies used question answering or generation, two used
monitoring, and others used cooperative reading, recall,
retelling, hypothesis testing, story structure, and
psycholinguistic training (word, phrase, and sentence
classification, morphological analysis). There was
evidence for specific learning and near transfer. No
studies reported the use of standardized tests.

Taken together, the evidence supports the use of
combinations of reading strategies in natural learning
situations. These findings build on the empirical
validation of strategies alone and attest to their use in
the classroom context. A common aspect of individual
and multiple strategy instruction is the active
involvement of motivated readers who read more text
as a result of the instruction. These motivational and
reading practice effects may be important to the
success of multiple strategy instruction. Furthermore,
multiple strategy instruction that is flexible as to which
strategies are used and when they are taught over the
course of a reading session provides a natural basis on
which teachers and readers can interact over texts.

Discussion

In the preceding section, the Panel summarized the
research claims and implications for instruction of
comprehension. In this section, the kinds of claims being
made are illustrated by three quotations:

“The best way to pursue meaning is through
conscious, controlled use of strategies” (Duffy,
1993, p. 223).

“Becoming an effective transactional strategies
instruction teacher takes several years” (Brown et
al., 1996, p. 20).

“The data suggests that students at all skill levels
would benefit from being taught these strategies”
(Rosenshine, Meister, & Chapman, 1996, p. 201).

The past 2 decades of research appear to support the
enthusiastic advocacy of instruction of reading
strategies expressed in the above quotations. The
Panel’s review of the literature indicates that there has
been an extensive effort to identify reading
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comprehension strategies that can be taught to students
to increase their comprehension and memory for text.
The instruction of cognitive strategies improves reading
comprehension in readers with a range of abilities.

This improvement occurs when teachers demonstrate,
explain, model, and implement interaction with students
in teaching them how to comprehend a text. In studies
involving even a few hours of preparation, instructors
taught students who were poor readers but adequate
decoders to apply various strategies to expository texts
in reading groups, with a teacher demonstrating, guiding,
or modeling the strategies, and with teacher scaffolding
(e.g., Palinscar & Brown, 1984; see Rosenshine,
Meister, & Chapman, 1996 for a review). Such
instruction is consistent with socially mediated learning
theory (Pressley & McCormick, 1995; Vygotsky, 1978).
Students using these strategies, even in limited ways,
produced noticeable improvement in the use of the
instructed strategies, albeit with only modest
improvement on standardized reading tests (Rosenshine
& Meister, 1994). More intensive instruction and
modeling have been more successful in improving
reading and standardized test scores (Bereiter & Bird,
1985; Block, 1993; Brown et al., 1996).

Many of the studies involve teaching one group of
students a particular cognitive strategy to use while
reading. These studies show that readers can learn a
strategy and use it effectively in improving their
comprehension. Reading, however, requires the
coordinated and flexible use of several different kinds
of strategies. Considerable success has been found in
improving comprehension by instructing students on the
use of more than one strategy during the course of
reading. Skilled reading involves an ongoing adaptation
of multiple cognitive processes. Becoming an
independent, self-regulated, thinking reader is a goal
that can be achieved through instruction of text
comprehension (Brown et al., 1996).

Rosenshine and Meister (1994) conclude that the main
weakness in understanding the practice of instruction is
that not enough studies have been devoted to
implementation. The NRP concurs with this conclusion.

Implementation of Instruction in Reading
Comprehension

The major problem facing the teaching of reading
comprehension strategies is that of implementation in
the classroom by teachers in a natural reading context
with readers of various levels on reading materials in
content areas. For teachers, the art of instruction
involves a series of “wh” questions: knowing when to
apply what strategy with which particular student(s).
Having students actually develop independent,
integrated strategic reading abilities may require subtle
instructional distinctions that go well beyond techniques
such as instruction, explanation, or reciprocal teaching
(Duffy, 1993). Duffy argues that strategies are not skills
that can be taught by drill; they are plans for
constructing meaning. Teaching students to acquire and
use strategies may require altering traditional
approaches to strategy instruction. It may be necessary
to free teachers of the expectation that their job is to
follow directions narrowly. Being strategic is much
more than knowing the individual strategies. When
faced with a comprehension problem, a good strategy
user will coordinate strategies and shift strategies as it
is appropriate to do so. They will constantly alter, adjust,
modify, and test until they construct meaning and the
problem is solved.

How well has the knowledge gleaned from research
filtered into the classroom to impact teachers’ actual
practice? In spite of apparent effectiveness, teachers
may not be using effective comprehension instruction
strategies without having themselves had preparation in
instruction (Anderson, 1992; Bramlett, 1994; Brown,
1996; Duffy, 1993; Durkin, 1979; Pressley, Johnson,
Symons, McGoldrick, & Kurita, 1989; Pressley, 1998;
Reutzel and Cooter, 1988).  Pressley (1998) reports that
a yearlong observation of ten upstate New York grade
4 and 5 classes in the 1995–1996 school year showed
that teachers varied in several factors: their class
management, their extent of monitoring student
progress, their extent of engaging students, how
concerned they were with external standards and state
tests, and their frequency of assigning homework and
skills practices. However, regarding comprehension
instruction:
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In some classrooms . . . we observed explicit
comprehension instruction only rarely, despite a
great deal of research in the past two decades
on how to promote children’s comprehension of
what they read . . . Indeed, the situation seemed
to be much as Durkin (1979) described it two
decades ago, with a great deal of testing of
comprehension but very little teaching of it
(Pressley, 1998, p. 198).

Durkin (1981) observed that when comprehension skill
instruction is present, in many classrooms teachers
appear to be “mentioning” a skill to students and
“assigning” it to them rather than employing the
effective instruction modeling and transactional
practices that research supports (Durkin, 1981; Reutzel
& Cotter, 1988). In the United States, reading from
basal reading series accounts for 75% to 90% of
classroom reading instruction time (Franklin et al.,
1992). Although some basal teachers’ manuals do
provide more evaluative comprehension skill lessons,
these lessons are usually not instructional and offer little
structure and rationale for helping teachers give
effective skill instruction (Reutzel & Cotter, 1988).

In a 5-year study of how teachers help low-achieving
students become strategic readers, using monthly
inservice strategy preparation sessions, biweekly
individual teacher coaching with a strategy expert staff
developer, and collaborative discussion of principals’
and teachers’ experiences in individual schools, Duffy
(1993) suggests that effective reading instruction is
associated more with independent teacher action than
with implementation of basal text prescriptions. He
argues that developing metacognitive readers who
understand their reasoning requires teachers who
themselves understand their reasoning, as well as a
supportive environment in the schools for strategy
learning. Pressley’s (1998) recent observations suggest
that too little has changed in the classroom since
Durkin’s 1978–1979 school year observations:

A twist on this [1995–1996 school year]
situation, however, was that the
comprehension tasks now being given to
students did seem to be informed by the
comprehension process research of the past
two decades. It was not uncommon, for
example, for students to be asked to respond
to short-answer questions requiring them to

summarize what they read, identify confusing
points in a text, construct questions pertaining
to a text, or predict what might be next in a
text. That is, they were asked to respond to
questions constructed around the cognitive
processes involved in skilled comprehension
(i.e., summarizing, monitoring confusion, self-
questioning, predicting based on prior
knowledge). However, there was little
evidence that students were being taught to
self-regulate comprehension processes as they
read, and in some classrooms, there was no
evidence that they were being taught the
active comprehension process validated in the
last two decades. In general, students were
provided with opportunities to practice
comprehension strategies, but were not
actually taught the strategies themselves nor
the utility value of applying them. (Pressley,
1998, p. 198).

Deshler and Schumaker (1988) have taught learning
disabled students how to comprehend, write, and
remember in a learning disabilities curriculum. They
emphasize the role of controllable factors, such as the
use of strategies. One problem they encountered is that
learning disabled students make attributions that render
them dysfunctional (e.g., “I am stupid.”). These kinds
of attributions can defeat what might otherwise be
effective comprehension instruction. Alternatively,
effective comprehension instruction might lead learning
disabled students to make more positive, functional
attributions.

When conscientious, diligent, and highly professional
teachers apply their strategy instruction in the
classroom, even when applied imperfectly, their
students do improve in reading comprehension
(Bramlett, 1994; Duffy, 1993; Pressley, Johnson,
Symons, McGoldrick, & Kurita, 1989). However, close
observation of inservice trained strategy teachers
suggests that:

Progress was not easily accomplished. It was
a struggle. For much of the academic year, the
four [strategic] teachers [in the study] required
from their students counterproductive
‘answers’ and ‘routes’—that is, answers and
thinking that led students to construct
inaccurate conceptions [of strategies].
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Although by May it appeared that [their grade
2 poor reading] students were developing an
integrated concept of what it means to be
strategic, students’ responses to interview
probes during fall and winter suggested
incomplete conceptions or misconceptions
about what it means to be strategic (Duffy,
1993, p. 237).

In spite of heavy emphasis on modeling and
metacognitive instruction, even very good teachers may
have trouble implementing, and may even omit, crucial
aspects of strategic reasoning. The research suggests
that, when partially implemented, students of strategy
teachers will still improve. But it is not easy for
teachers or readers to develop readers’ conceptions
about what it means to be strategic. It takes time and
ongoing monitoring of success to evolve readers into
becoming good strategy users.

Helping teachers [become good strategy
teachers] will require a significant change in
how teacher educators and staff developers
work with teachers and what they count as
important about learning to be a teacher.
Current practices that require teachers to
successfully complete university course work,
to attend mandated half-day in-service
programs, or to be ‘trained’ in the ‘right way’
to teach and then [be] held accountable for
that encourage teachers, like the children . . .
to learn only the labels of professional
knowledge without learning how to be
strategic themselves. Such practices must be
replaced by teacher education/staff
development experiences that account for (1)
the complexity involved in teaching [students]
to be strategic and for (2) the creative
adaptations teachers must make as they deal
with that complexity (Duffy, 1993, p. 244-245).

Strategic reading requires strategic teaching, which
involves putting teachers in positions where their minds
are the most valued educational resource (Duffy, 1993).
Skilled reading is constructive reading, and the activities
of the reader matter (Pressley, Harris, & Marks, 1992;
Pressley & Afflerbach, 1995).

What is the scientific basis for claims
made about instruction of
comprehension?

The Panel now begins a more critical analysis of the
literature on instruction of comprehension. First, the
quality of the studies is discussed. Second, scientific
criteria are applied and the Panel’s prior evaluations to
arrive at an overall set of conclusions are discussed.

Quality of Studies: An Overlooked Issue

In half the studies reviewed by Rosenshine and Meister
(1994), experimenters failed to address the quality of
instruction in the intervention study. There are several
papers, however, that have raised questions about the
quality issues of reading research: Almasi, Palmer,
Gambrell, and Pressley (1994); Lysynchuk, Pressley,
d’Ailly, Smith, and Cake (1989); Pressley et al. (1989);
Rosenshine et al. (1996); Rosenshine and Meister
(1994); and Troia (1999). Of these, Lysynchuk et al.
(1989) evaluated the methodological adequacy of 37
studies of reading comprehension instruction. Several
problems were identified. Of particular importance
were (1) failure to randomly assign students to
treatments and control conditions, (2) failure to expose
experimental and control participants to the same
training materials, (3) failure to provide information
about the amount of time spent on dependent variable
tasks, (4) failure to study fidelity of treatment by not
including analysis of teacher and reader performance
during instruction, (5) use of inappropriate units
(individual, group, classroom) in analyses, and (6) failure
to assess either long-term effects or generalization of
the strategies to other tasks and materials.

Lysynchuk et al. (1989) applied 24 criteria of internal
validity (classified in four categories as to general
design, possible confounds, measurement, and statistics)
and five criteria of external validity (theory, sample,
reading ability, text properties, measures of transfer).
The range of percentages of studies that met internal
validity criteria was from 17 to 100, median = 78%. For
external validity, the range was from 8% to 100%,
median = 82.5 percent. Although most studies specified
the experimental and control groups and the
independent and dependent variables in their general
design presentations, only 64% randomly assigned
participants or classes to the experimental and control
conditions, compromising cause-and-effect conclusions.
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With respect to confounds, in 75% of the studies,
control subjects were lead to believe that they were in
an experimental condition; therefore, 25% were not,
allowing for possible Hawthorne effects. In nearly one-
third of the studies, there were possible confounds of
differences in training materials between the
experimental and control groups with the experimental
groups given more materials to read. However, in these
studies they were, with one exception, exposed to
materials for the same amount of time.

In other studies, time on task was confounded with
condition. Experimental groups may have been allowed
more time to read than control groups. Only 10 of 37
studies reported the amount of time, and 8 of 10 of
these were the same. However, these studies did not
analyze what students did during the time assigned;
therefore, it is unknown whether they used the time to
read. In addition, there were possible experimenter-by-
condition or teacher-by-condition confounds in some
studies because neither the experimenters nor the
teachers were randomly assigned to groups.
Measurement problems involved not measuring
reliability (37% of the studies), floor and ceiling effects
(33% of the studies), and failure to assess fidelity of
treatment through checks on manipulation (only 37%
did so for teachers, and 27% measured ongoing
processes). On statistical practices, the most serious
flaw was in the use of appropriate units—if one assigns
groups to conditions and then conducts analyses on
individuals, the unit of analysis differs from the unit of
treatment. Errors then cannot be assumed to be
independent. With respect to external validity, most
studies met theory and reporting of sample criteria.
Other problems involved omission of data on reading
level (16%), failures to measure transfer or delayed
effects (76%), and failures to measure transfer to
school subjects (92%).

Future studies would benefit from attention to quality
criteria for internal and external validity. In particular,
researchers should conduct reliability assessments of
their scoring of data when raters are used; should use
random assignment of experimenters, teachers,
classrooms, or students where possible; or should at
least collect data on comparability of instructors and on
participant characteristics in the treatment and control
conditions. Researchers should try to meet quasi-
experimental criteria if random assignment is not
possible (Cook & Cambell, 1979). Hawthorne effects

can be reduced by motivating controls to believe that
they are receiving the same benefits and treatment as
experimental participants. Often the tasks themselves
motivate experimental and controls differently,
confounding motivation with the variable of study.
Similarly, Hawthorne effects on teachers can occur if
they believe that the experimental group will benefit
more than controls. One way to deal with this problem
is to assign the teacher to both groups but with the
belief that either treatment would benefit the
participants.

Future studies should include fidelity to treatment
measures of the preparation of teachers, of the
teachers’ teaching the strategies as intended, and of the
students’ performance during training. There is a need
to observe, document, and analyze all components of
the experiment, from training to implementation to
learning to assessment. The amount of time on each
task should be recorded and reported as well as
examined in relation to outcome measures. Floor and
ceiling effects on measures should be avoided. The unit
of analysis should be the same as the unit of treatment.
All these steps would improve the design and internal
validity of studies on reading strategy instruction.
External validity could be improved by the inclusion and
measurement of training and transfer of training to
other measures, particularly performance in content
areas. Text, as a variable, has been sorely neglected.
The external validity of a study could also be improved
by the kind of texts used (both expository and narrative
and sampled from content areas), an analysis of text
difficulty, the content and structure of the text, the
vocabulary and sentence complexity of the text,
appropriateness of the level of text difficulty to the
ability of readers, and possible interactions between
difficulty of the text and ability of reader. Long-term
benefits could be assessed through followup studies
later so that the effects are not just short term.

In the section of this Text Comprehension report on
quality of studies, the Panel describes a set of criteria
for internal and external validity that should be used to
plan, conduct, and report research in individual studies
but also that can be applied in evaluation of single and
multiple studies and reviews of studies. That section
includes several criteria for internal and external
validity. These criteria incorporate, elaborate, extend,
and adapt to the reading situation the 24 categories of
the Lysynchuk et al. (1989) review.
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Scientific Evaluation of the Claims
Made in the Literature

The empirical evidence reviewed favors the conclusion
that teaching of a variety of reading comprehension
strategies leads to increased learning of the strategies,
to specific transfer of learning, to increased memory
and understanding of new passages, and, in some cases,
to general improvements in comprehension. In
particular, individual strategies that can be used in
natural reading or content area instruction and through
interaction with the teacher over a text appear to have
a strong scientific support for their effectiveness and
for their inclusion in classroom programs on
comprehension instruction.

The NRP now integrates its evaluations of the
instruction strategies that have the best scientific basis
for effectiveness and use by teachers in the classroom.
The Panel first considers the grade level
appropriateness and general effectiveness, then the
evidence of reliability, robustness, replication, and
transfer for a set of particular strategies in support of
the general conclusion above.

On what grade levels has text comprehension
instruction been effectively studied? Figure 1 shows the
distribution of the grade levels at which investigations of
instruction in comprehension have been successfully
carried out.

In Figure 1, grades 3 through 6 constitute 76% of the
grade levels studied. The modal grade is 4 with the next
highest percentages occurring with grades 3 and 5.
Thus, instruction of comprehension begins mainly at the
3rd grade and continues through the 6th grade. In
examining the studies, the Panel found that the lower
three grades (K through 2) were studied primarily as a
part of an experimental curriculum. The higher grades
(above grade level 6) tend to focus on less able readers.
The increase in percentage at grade level 3 suggests
that researchers taught readers who had achieved
decoding and other basic reading skills before they
were taught strategies.

To determine the effectiveness of instruction and
whether it was related to grade level, the Panel found
the percentage of reported significant findings where
the experimental treatment was favored over the
control group. The overall average percentages of
success, as measured by experimenter tasks or by
standardized tests, were 97 and 93%, respectively. The
high overall rates of success are not surprising because
these data are based upon published studies. For grades
K through 1 and 7 through 11, the reported percentage
of success was 100 on experimenter tasks and
standardized tests; for grades 2 through 6, the average
was 92%. For standardized tests, the average success
was 89% for grades 2 through 6. There was no
relationship between grade level and the respective
percentages of success in treatment.

These data indicate that instruction is likely to be more
successful when measured on experimenter designed
tasks than on standardized tests of comprehension. The
instruction of comprehension appears to be effective on
grades 3 through 6.

With respect to the scientific basis of the instruction of
text comprehension, the NRP concludes that
comprehension instruction can effectively motivate and
teach normal readers to learn and to use comprehension
strategies that benefit them.

These comprehension strategies yield increases in
measures of near transfer such as recall, question
answering and generation, and summarization of texts.
Furthermore, when used in combination, these

Figure 1.Figure 1.Figure 1.Figure 1.Figure 1. Distribution of Grade Levels AcrossDistribution of Grade Levels AcrossDistribution of Grade Levels AcrossDistribution of Grade Levels AcrossDistribution of Grade Levels Across
All Studies of DirectionAll Studies of DirectionAll Studies of DirectionAll Studies of DirectionAll Studies of Direction
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comprehension strategies produce general gains on
standardized comprehension tests. Teachers can learn
to teach students to use comprehension strategies in
natural learning situations. In addition, when teachers
teach these strategies, their students learn them and
improve their reading comprehension.

A common aspect of individual and multiple strategy
instruction is the active involvement of motivated
readers who read more text as a result of the
instruction. These motivational and reading practice
effects may be important to the success of multiple
strategy instruction.

Multiple strategy instruction that is flexible as to which
strategies are used and when they are taught over the
course of a reading session provides a natural basis on
which teachers and readers can interact over texts. The
research literature developed from early studies of
isolated strategies then moved to the use of strategies in
combination, and finally to the preparation of teachers
to teach strategies in interactions about texts with
readers in naturalistic settings. The Panel regards this
development as the most important finding of its review
because it moves from the laboratory to the classroom
and prepares teachers to teach strategies in ways that
are effective and natural.

The empirical evidence reviewed favors the conclusion
that teaching of a variety of reading comprehension
strategies leads to increased learning of the strategies,
to specific transfer of learning, to increased memory
and understanding of new passages, and, in some cases,
to general improvements in comprehension.

The important development of instruction of
comprehension research is the study of teacher
preparation for instruction of multiple, flexible strategies
with readers in natural settings and content areas and
the assessment of the effectiveness of this instruction
by prepared teachers on comprehension.

Directions for Further Research

The Panel’s analysis of the research on instruction of
text comprehension left a number of questions
unanswered:

1. More information is needed on the effective ways
to teach teachers how to use proven strategies for
instruction in text comprehension. This information
is crucial to situations where teachers and readers
interact over texts in real classroom contexts.

2. The Panel reviewed some evidence that instruction
in comprehension in content areas benefit readers
in terms of achievement in social studies. There is a
need to know whether instruction of comprehension
strategies leads to learning skills that improve
performance in content areas of instruction. If so, it
might be efficient to teach reading comprehension
as a learning skill in content areas.

3. It is already known that instruction of
comprehension has been successful over the grade
3 through 6 range. Further evidence is needed on
whether certain strategies are more appropriate for
certain ages and abilities, what the important reader
characteristics are that influence successful
instruction of reading comprehension, and which
strategies, in combination, are best for younger
readers, poor or below-average readers, and for
learning disabled and dyslexic readers.

4. It is also important to know whether successful
instruction generalizes across different text genres
(e.g., narrative and expository) and across texts
from different subject content areas. The NRP’s
review of the research indicated that little or no
attention has been given to the kinds of text used.
The review also indicated that there was little
available information on the difficulty level of texts.

5. Information is needed on the important teacher
characteristics that influence successful instruction
of reading comprehension, as well as the effective
ways to prepare teachers, both preservice and
inservice.
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6. Prior studies suffer when the quality of the studies
is assessed (Lysynchuk et al., 1989) according to
criteria of internal and external validity. These
issues need to be considered when designing future
research. The main problems were:

(a) Failure to randomly assign students to
treatments and control conditions and failure to
expose experimental and control participants to
the same training materials

(b) Failure to provide information about the amount
of time spent on dependent variable tasks

(c) Failure to study fidelity of treatment, by failing
to analyze teacher and reader performance
during instruction

(d) Use of inappropriate units (individual, group,
classroom) in analyses

(e) Failure to assess either long-term effects or
generalization of the strategies to other tasks
and materials.
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A total of 203 studies met the Panel’s criteria for
inclusion as scientific studies on comprehension
instruction. These studies were grouped into 16
different categories, each representing a particular
instructional strategy or collection of strategies. In the
following pages, each category of studies is
summarized. The Panel defines and describes the
rationale for each kind of instructional strategy, the
procedures used, and how the instruction was assessed
by the researchers. The Panel then evaluates the
category of instruction, based on reported results.

Comprehension Monitoring (Also Known
as Metacognitive Awareness)

“Comprehension monitoring in the act of reading is the
noting of one’s successes and failures in developing or
attaining meaning, usually with reference to an
emerging conception of the meaning of the text as a
whole, and adjusting one’s reading processes
according” (Harris & Hodges, 1995, p. 39). A related
concept is “metacognitive awareness,” which is
“knowing when what one is reading makes sense by
monitoring and controlling one’s own comprehension”
(Harris & Hodges, 1995, p. 153).

Comprehension monitoring, first studied by Markman
(1978), involves the readers becoming aware of when
they understand what they are reading. Instruction of
comprehension monitoring involves teaching readers to
become aware of when they do understand, to identify
where they do not understand, and to use appropriate
fix-up strategies to improve comprehension when it is
blocked (Taylor et al., 1992). For reading,
comprehension monitoring is “thinking about thinking,”
an awareness by readers of their ongoing
comprehension process while reading. Typically,
readers do not spontaneously select comprehension
strategy awareness. This instruction strategy involves
self-listening (monitoring) or listening to others (Elliott-
Faust & Pressley, 1986) and thinking that is designed to
help the reader or listener identify when there are
problems understanding particular content, such as

noticing the comprehension blocks. Comprehension
monitoring training is intended to provide readers with
steps that they can take to resolve reading problems as
they arise. Steps may include formulating what the
difficulty is, restating what was read, looking back
through the text, and looking forward in the text for
information that might help to resolve a problem
(Bereiter & Bird, 1985).

The Panel found 20 studies on comprehension
monitoring. Table 2, on the following page, summarizes
the rationale, procedures, and assessment of research
studies on the instruction of comprehension monitoring
strategies.

Evaluation

Grade LevelGrade LevelGrade LevelGrade LevelGrade Level
In this search, the Panel found 20 studies on
comprehension monitoring instruction. The 20 studies
are listed in the bibliography under the rubric
Comprehension Monitoring. The distribution of grade
levels studied in research on comprehension monitoring
ranged from grades 2 to 6: grade level 2, n = 3; level 3,
n = 6; level 4, n = 8; level 5, n = 5; level 6, n = 6.
Hence, the mode was at grade 4.

TTTTTextsextsextsextsexts
Comprehension monitoring has been studied mainly with
expository texts that are used in the elementary grades,
particularly social studies and science texts. These
present problems with novel concepts and vocabulary
as well as novel facts and relationships.

Experimenter Tests

AAAAAwarwarwarwarwareness During Readingeness During Readingeness During Readingeness During Readingeness During Reading
The vast majority of studies on comprehension
monitoring investigated whether children could learn to
become aware of their comprehension difficulties and
verbally report them to the teacher. In terms of success,
16 of 16 studies (100%) measured and obtained more

COMPREHENSION I I
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TABLE 2
COMPREHENSION MONITORING INSTRUCTION
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success in awareness of comprehension during reading
(or listening) for the treatment as compared to the
control groups. This success occurs at about the same
rate across grades 2 through 6.

Detection of Inconsistencies in Detection of Inconsistencies in Detection of Inconsistencies in Detection of Inconsistencies in Detection of Inconsistencies in TTTTTextextextextext
Asking the reader to detect inconsistencies in the text is
one of the primary means that researchers have used to
evaluate success of training and its transfer. Although
this is difficult to do, even for adults (Markman, 1983),
five studies report significant improvement in error
detection for comprehension monitoring conditions.

Other Experimenter MeasuresOther Experimenter MeasuresOther Experimenter MeasuresOther Experimenter MeasuresOther Experimenter Measures
Recall, question answering, and course achievement
gains were used once, twice, and once, respectively.
The recall and question-answering effects were null for
2nd graders, suggesting that this method does not
generalize, at least for the youngest readers. However,
one study that measured improvement in science course
achievement found that 2nd graders benefited from the
training.

Standard ComprStandard ComprStandard ComprStandard ComprStandard Comprehension ehension ehension ehension ehension TTTTTestsestsestsestsests
Seven studies used standardized comprehension tests to
assess general transfer effects of learning
comprehension monitoring. Of these, five reported
significant effects (grades 3 through 6), and two had no
significant effects (grades 3 and 4).
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Summary Evaluation ofSummary Evaluation ofSummary Evaluation ofSummary Evaluation ofSummary Evaluation of
Comprehension MonitoringComprehension MonitoringComprehension MonitoringComprehension MonitoringComprehension Monitoring
Children in grades 2 through 6 can be taught to monitor
their comprehension, become aware of when and
where they are having difficulty, and learn procedures
to assist them in overcoming the problem. There is
evidence that this training has specific and general
transfer benefits. The main transfer is to improved
detection of text inconsistencies and memory for the
text and on standardized reading comprehension test
performance.

Cooperative Learning

Cooperative learning is defined as any pattern
of classroom organization that allows students
to work together to achieve their individual
goals (Harris & Hodges, 1995, p. 45).

A related approach is called “collaborative learning,”
which is defined as “learning by working together in
small groups, so as to understand new information or to
create a common product” (Harris & Hodges, 1995,
p. 35).

As indicated above, cooperative learning involves
students working together as partners or in small groups
on clearly defined tasks. The tasks require the
participation of each student. Mixed ability groups may
work together. Readers teach each other. The readers
are encouraged to break down the content area
material from “teacher-talk” to “kid-talk” to facilitate
learning (Klinger, Vaughn, & Schumm, 1998).

Cooperative learning instruction has been successfully
used to teach reading comprehension strategies in
content subject areas and for teaching across the
curriculum. Cooperative learning classes lead to
improved academic performance, greater motivation
toward learning, and increased time on task (Bramlett,
1994). Students of all abilities benefit from cooperative
learning. Furthermore, it has been found to be effective
for integrating academically and physically handicapped
students into regular classrooms (Klinger et al., 1998).

The majority of teaching, reciprocal teaching, and
transactional strategy instruction programs have taken
place in small groups rather than large classrooms
(Klinger et al., 1998). Cooperative learning is a means
for teaching a variety of comprehension strategies in
small groups.

The Panel found 10 studies on cooperative learning.
Table 3 summarizes the rationale, procedures, and
assessment of research studies on cooperative learning
and strategy instruction.

Evaluation

Grade LevelGrade LevelGrade LevelGrade LevelGrade Level
The grade levels for cooperative learning were evenly
distributed at two each over grades 3 to 6.

ExperimenterExperimenterExperimenterExperimenterExperimenter     TTTTTestsestsestsestsests
The reading strategies that were instructed were
successfully learned in the ten studies that measured
them. Two studies evaluated the success of the
instructional arrangement by analyses of the talk of the
children. These analyses showed increased focus on
intellectual content and what was being read.

Standardized Standardized Standardized Standardized Standardized TTTTTestsestsestsestsests
Three studies found significant improvement in reading
comprehension as measured by standardized tests.

Summary Evaluation of Cooperative
Learning

Having peers instruct or interact over the use of reading
strategies leads to an increase in the learning of the
strategies, promotes intellectual discussion, and
increases reading comprehension. This procedure saves
on teacher time and gives the students more control
over their learning and social interaction with peers.

Curriculum Plus Strategies

Curriculum plus strategy instruction integrates strategy
skill training across content areas. A curriculum plus
strategy instruction provides the students with cognitive
strategy instruction in the context of ongoing academic
activities, across school subjects, and throughout the
school year. In this approach, each strategy may be
taught individually, allowing students to practice a
strategy to attain skill. Then students learn to apply the
strategies as they need them while reading in each
subject area. Individual strategies such as question
generation and asking, prediction, clarification, and
summarization are taught in conjunction with
metacognitive support and flexible use of the strategies
(Pressley, Gaskins, Wile, Cunicelli, & Sheridan, 1991).
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TABLE 3
COOPERATIVE LEARNING INSTRUCTION
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TABLE 4
CURRICULUM PLUS STRATEGY INSTRUCTION
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The Panel found eight studies on curriculum plus
strategies instruction. Table 4, on the following page,
summarizes the rationale, procedures, and assessment
of research studies on curriculum plus strategies
instruction.

Evaluation

The Panel found eight studies that investigated the
effects of curriculum experimentally. As noted in Table
4, these studies added strategic instruction to the
program of instruction, notably comprehension
monitoring, which often differed from standard reading
instruction that used basal or directed reading.

Grade LevelGrade LevelGrade LevelGrade LevelGrade Level
The grade levels studied were K through 8 for two of
the curriculum investigations. These were literary in
nature and focused on real literature rather than basal
readers. The remainder of grade levels studies were
level 2, n = 1; level 3, n = 2; and level 4, n = 1. These
studies used curricula that focused on content areas,
literary content, and writing as part of literacy
instruction.

ExperimenterExperimenterExperimenterExperimenterExperimenter     TTTTTestsestsestsestsests
General comprehension improvement was reported in
seven out of eight studies; four studies reported
significant gains in standardized tests. Because
instruction in strategy comprehension is a part of the
curriculum, it is difficult to assess how the strategies
and their learning benefited the readers. Our analysis of
multiple strategies and transactional instruction below,
however, is consistent with the idea that teaching
comprehension strategies as part of the content areas
or reading curriculum is an effective procedure.

Summary Evaluation Curriculum Plus
Strategies

The variation and complexity of curricula across these
studies do not permit one to argue for the scientific
support of a particular curriculum or for the particular
strategies added to the instruction. However, the
success of these individual studies indicates that there
may be merit in adding comprehension instruction of
reading strategies to a given curriculum and evaluating
the results scientifically against those of control groups.

Graphic Organizer

A graph is a “diagram or pictorial device that displays
relationships” (Harris & Hodges, 1995, p. 101). In
teaching readers to use external means of representing
the meaning of relationships in a text, teachers instruct
students to organize their ideas through the construction
of graphs of ideas based upon what they read, hence
the term “graphic organizer.”

To help readers construct meanings and organize the
ideas presented in a text, the use of graphs or the
construction of graphs focuses the readers on concepts
and their relations to other concepts. Graphic organizers
are methods used to teach the reader to use diagrams
of the concepts and their relationships. They are
particularly appropriate for expository texts used in
content areas such as science or social studies, but they
have also been applied to stories as “story maps.” The
external graphic aids (1) help students focus on text
structure while reading, (2) provide tools to examine
and visually represent textual relationships, and (3)
assist in writing well-organized summaries.

The Panel found 11 studies on graphic organizer
instruction. Table 5, on the following page, summarizes
the rationale, procedures, and assessment of research
studies on graphic organizer instruction.

Evaluation

The Panel found 11 studies that used graphic organizers
to assist students in framing and identifying the main
ideas in social studies and science texts.

Grade LevelGrade LevelGrade LevelGrade LevelGrade Level
The grade level distribution for the use of graphic
organizers is level 2, n = 1; level 3, n = 1; level 4, n = 5;
level 5, n = 4; level 6, n = 6; level 7, n = 2; level 8, n = 2.
Hence, the modal level is grade 6 with the technique
becoming more frequent at grade level 4. Graphic
organizing is an activity that is taught to readers in the
higher elementary and middle school grades, 4 through
8, with the mode occurring at grade 6. This suggests
that children who can learn and benefit from this
instruction have to have skill in writing and reading.
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TABLE 5
GRAPHIC ORGANIZER INSTRUCTION
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ExperimenterExperimenterExperimenterExperimenterExperimenter     TTTTTestsestsestsestsests
Seven studies used recall of the text content to evaluate
the effect of training on the use of a graphic organizer.
Six of the seven report significant benefits to the
experimental groups; one reported a null finding. Four
studies (three other than those using recall) report
significant achievement gains in the content area. Thus,
the main effect of graphic organizers is on improving
the reader’s memory for the content that is read.

Standardized Standardized Standardized Standardized Standardized TTTTTestsestsestsestsests
Two studies reported positive findings on grades 6
through 8 for standardized tests to evaluate transfer
from learning to organize content graphically.

Summary Evaluation of Graphic
Organizer Instruction

Teaching students to use a systematic, visual graph to
organize the ideas that they are reading about develops
the ability of the students to remember what they read
and may transfer in general to better comprehension
and achievement in social studies and science content
areas.

Listening Actively

Listening is the “act of understanding speech.” A
child’s “listening comprehension level” is the “highest
grade level of material that can be comprehended well
when it is read aloud to the student,” also known as
“auding, the processes of perceiving, recognizing,
interpreting, and responding to oral language” (Harris &
Hodges, 1995, p. 140 and p. 14, respectively).

Listening to another person read and following what is
being read by reading the text is a method used to teach
students how to listen while reading. In the 1970s,
efforts were made to train listening skills in general.
Dickson (1981) summarizes the relevant work on this
kind of training.

Active listening by the student can promote reading
comprehension. Students have been taught more
effective listening by applying Palinscar’s and Brown’s
(1984) reciprocal teaching (see below) strategies to
listening (Grant, 1989). For students in a remedial
reading class, listening lessons improved their critical
listening, critical reading, and general reading
comprehension.

The Panel found four studies on listening instruction and
comprehension of text. Table 6, on the following page,
summarizes the rationale, procedures, and assessment
of research studies on listening instruction.

EvaluationEvaluationEvaluationEvaluationEvaluation
The Panel found four studies that investigated how
listening during reading affects comprehension

Grade LevelGrade LevelGrade LevelGrade LevelGrade Level
Listening studies were carried out on students in grade
level 1, n = 1; level 4, n = 1; level 5, n = 1; and level 6,
n = 1.

ExperimenterExperimenterExperimenterExperimenterExperimenter     TTTTTestsestsestsestsests
Questions answering showing improvement in two
studies.

Standardized Standardized Standardized Standardized Standardized TTTTTestsestsestsestsests
Improvement is reported in two studies on standardized
tests.

Summary Evaluation of Listening InstructionSummary Evaluation of Listening InstructionSummary Evaluation of Listening InstructionSummary Evaluation of Listening InstructionSummary Evaluation of Listening Instruction
Direct instruction on learning to listen to others
(teachers or peers) who read while following in the text
what is read may benefit students’ comprehension in
specific and in more general ways.

Mental Imagery

A mental image is “a perceptual representation or
ideational picture of a perceptual experience,
remembered or imagined” (Harris & Hodges, 1995,
p. 152).

In imagery training, students are instructed to construct
visual images to represent a text as they read it. The
text is often a short passage or a sentence. Imagery
training improves students’ memory (Levin & Divine-
Hawkins, 1974) and inferential reasoning about written
text (Borduin, 1994).

The Panel found seven studies on mental imagery
instruction. Table 7, on the following page, summarizes
the rationale, procedures, and assessment of research
studies on mental imagery instruction.
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TABLE 7
MENTAL IMAGERY STRATEGY INSTRUCTION
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LISTENING ACTIVELY INSTRUCTION
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Evaluation

The Panel located seven studies that used mental
imagery training and examined its effects
experimentally.

Grade LevelGrade LevelGrade LevelGrade LevelGrade Level
Imagery has been used in studies at all grade levels
higher than the 2nd grade. The distribution of grades
studied was grade level 2, n = 1; level 3, n = 2; level 4, n
= 2; level 5, n = 1; level 7, n = 1; and level 8, n = 1.
Mental imagery instruction while reading sentences
appears to be applicable to grades 2 through 8.

ExperimenterExperimenterExperimenterExperimenterExperimenter     TTTTTestsestsestsestsests
The main effect of imagery is to increase memory for
the sentence imaged. The main memory tests used
were recall (3 studies) and question answering (6
studies). Keyword cues were used as prompts in five of
these studies. In addition, detection of inconsistency
showed improvement in two studies.

Summary Evaluation of Mental Imagery
Instruction

Instructing readers to imagine what they are reading
and coding what they imagine with a keyword cue
facilitates readers’ memory of what they have read.

Mnemonic Instruction

“Mnemonic procedures include devices or techniques
that are aimed at improving memory” (Harris &
Hodges, 1995, p. 156).

Mnemonic instruction is a procedure that uses external
memory aids. It is a procedure that trains students to
use a picture or a concept as a proxy for a person,
concept, sentence, or passage. Students are taught to
generate an interactive image between the proxy (a
word or a picture) and the information covered in the
text. This procedure increases learned associations
between the proxy and other information in text. The
method has been used successfully to teach unfamiliar
concepts (e.g., biographies of unfamiliar people,
information about unfamiliar places). Although both
good and poor readers benefit from this procedure,
good readers seem to benefit more (Peters & Levin,
1986). A “keyword” can serve as a proxy.

The Panel’s search yielded only two studies on
mnemonic instruction and comprehension instruction.
Both these studies used keyword methods. Table 8,
shown on the following page, summarizes the rationale,
procedures, and assessment of research of these
studies.

Evaluation

The two studies that used keywords as mnemonics
were done on 8th graders. Both found improved recall
for passages that had keywords.

Summary Evaluation for Mnemonics

Mnemonic methods using keywords as organizers
increase memory and recall. The relationship to other
measures of comprehension is not known.

Multiple Strategy Instruction

A “strategy” is “in education, a systematic plan,
consciously adapted and monitored, to improve one’s
performance in learning” (Harris & Hodges, 1995. p.
244). Strategies can be taught and reading requires the
flexible use of several different kinds of strategies.

Skilled reading involves the coordinated use of several
cognitive strategies. Readers can learn and flexibly
coordinate these strategies to construct meaning from
texts. Several individual strategies are reviewed in this
report. In this section, we examine studies that teach
readers to use more than one strategy in the context of
reading and in interaction with a teacher over the text.
Hence, multiple strategy instruction occurs in a dialog
between the teacher and the student. Students are
taught individual strategies when and where they are
appropriate, usually through modeled use by the
teacher. Over the course of reading a passage, several
strategies may be taught in conjunction with one
another. For example, the reader may predict along with
clarification of a word’s meaning, activation of
knowledge about a story schema, and summarization of
the main idea, and all with awareness of problems that
are encountered during the reading. In multiple strategy
instruction, students are taught how to adapt the
strategies and use them flexibly, according to their
situation (Pressley, 1991). The teacher models and
assists in the learning and flexible use of the strategies
by the student. Cooperative learning or peer tutoring
may be used as a part of multiple-strategies instruction.
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TABLE 8
MNEMONIC INSTRUCTION
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One variant of multiple-strategy instruction is called
“reciprocal teaching.” The teacher first models
(demonstrates through personal use) and then explains
what a strategy is and when to use it (Palinscar &
Brown, 1984; Lysynchuk et al., 1990). At first, the
teacher guides the reader in applying and practicing
strategies while reading a passage. Modeling includes
not only examples but the teacher “thinking aloud” to
demonstrate the coordinated use of strategies.
Gradually, the student begins to practice and implement
each strategy independently. In explicit transactional
approaches that use multiple strategies, the teacher will
explain a strategy before modeling it in a passage
(Rosenshine & Meister, 1994).

The Panel found 38 studies on multiple-strategies
instruction. Of these, 27 studies were on “reciprocal
teaching.” The definitions, rationales, procedures, and
assessments for “reciprocal teaching” are described in
Table 9, on the following page. The 11 studies on other
treatments of multiple strategies are summarized in
Table 12.

Evaluation of Reciprocal Teaching

Meta-analysisMeta-analysisMeta-analysisMeta-analysisMeta-analysis
In “reciprocal teaching,” the teacher models by showing
how she or he would try to understand the text, using
two or more combinations of four strategies: question
generation, summarization, clarification, and prediction
of what might occur. Rosenshine and Meister (1994)
conducted a meta-analysis on 16 reciprocal training
studies. Rosenshine and Meister used the criteria of
selection that was adopted by us: a study had to be an
experimental study with controls and use random
assignment or matching of conditions. The grade levels
studied were 1 through 8, distributed as level 1, n = 1;
level 2, n = 1; level 3, n = 4; level 4, n = 6; level 5, n = 3;
level 6, n = 4; level 7, n = 4; and level 8, n = 1. The
modal grade for reciprocal teaching was grade 4, but
high numbers occur for grades 3 through 7 in these
studies (4 on average). Reciprocal teaching using
multiple strategies presumes basic reading (decoding)
skills, even on those two or more grades below level.

The kinds of strategies included varied from one to four
components of summarization, question generation,
clarifying, and predicting. Question generation was most
frequent (nine studies), followed by summarizing (six
studies).

The effect sizes (Rosenshine & Meister, 1994, Table 5,
page 194) for experimenter tests (10) studies averaged
0.88; for standardized tests (9 studies), the average
effect size was 0.32. These values were about the
same for high- and low-quality studies (0.88 and 0.86,
respectively, for experimenter tests; 0.31 and 0.36,
respectively, for standardized tests). The low-quality
studies showed the same effect (0.87) for experimenter
tests but a small negative effect (-0.12) for standardized
tests. Excluding the low-quality studies, the effect size
for standardized tests was raised to 0.36 (seven
studies).

Effect size varied as a function of reader ability. Table
11 summarizes these data.

In Table 10, it can be seen that the magnitude of the
effect size for experimenter tests was larger for below-
average or poor readers. Despite greater efficacy of
specific training, scores of standardized tests declined
as did the ability of the reader. These data suggest that
good readers benefit and generalize what they learn as
strategies more than do poor or below-average readers.

Rosenshine and Meister (1994) tested for the
significance of effect sizes and examined their results
as a function of grade level, excluding below-average
readers. These data are summarized in Table 12. Their
results show that reciprocal teaching of strategies is not
significant for grade 3, is mixed for grades 4, 5, and 6,
and is significant for grades 7 and 8. Thus, as measured
by significant effect sizes, the older readers benefit
most from reciprocal teaching.

Reciprocal Teaching Studies Not
Reviewed by Rosenshine & Meister, 1994

The Panel located 11 studies on reciprocal teaching that
were not covered in the meta-analysis of Rosenshine
and Meister (1994). These studies covered grade levels
from 1 to 6 (level 1, n = 1; level 2, n = 1; level 3, n = 3;
level 4, n = 3; level 5, n = 3; and level 6, n = 1). These
studies tended to use more strategies (seven had
combinations of summarization, question generation,
clarification, and prediction) and added, in one case
each, either monitoring or collaborative learning. Four
studies reported improvement on experimenter tests,
and three reported significant improvement on
standardized tests. These data are consistent with those
of Rosenshine and Meister (1994).
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TABLE 9
MULTIPLE STRATEGIES: RECIPROCAL TEACHING
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TABLE 01
EFFECT SIZE AS FUNCTION OF READER ABILITY
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TABLE 11
EFFECT SIZE SIGNIFICANCE AND GRADE LEVEL

STNEDUTS LEVELEDARGFOTCEFFE

tnacifingiS dexiM tnacifingiStoN

llA/roop-dooG

3 X

3 X

4 X

6&4 X

7&4 X

6&5 X

8,7,6 X

7 X



Chapter 4, Part II: Text Comprehension Instruction

Reports of the Subgroups 4-82

TABLE 21
MULTIPLE STRATEGIES: OTHER TREATMENT COMBINATIONS
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Summary of Reciprocal Teaching of
Multiple Strategies

There is strong empirical evidence that the instruction
of more than one strategy in a natural context leads to
the acquisition and use of these reading strategies and
transfers to standard comprehension tests.

Evaluation

GradesGradesGradesGradesGrades
The 12 studies involved readers from grades 2 through
11. The grades were distributed: level 2 = 1, level 3 = 2,
level 4 = 6, level 5 = 1, level 6 = 2, and levels 7 through
11, 1 each. Thus, the modal grade is grade 4. Again,
basic decoding skill is assumed in teaching reading
strategies.

Strategy InstructionStrategy InstructionStrategy InstructionStrategy InstructionStrategy Instruction
The strategies taught varied across these studies. Six
out of the twelve taught summarizing or identifying main
ideas. Three had question answering or generation.
Monitoring was trained in two studies. Others used
cooperative reading, recall, retelling, hypothesis testing,
story structure, and psycholinguistic training (word,
phrase, and sentence classification, morphological
analysis).

ExperimenterExperimenterExperimenterExperimenterExperimenter     TTTTTestsestsestsestsests
Seven studies report specific learning of the strategies
taught; two studies report mixed results; and two
studies report negative findings. The mixed results and
negative findings occurred over grades 4 through 6.

Standardized Standardized Standardized Standardized Standardized TTTTTestsestsestsestsests
No data on standardized tests were reported.

Summary of Other Multiple Strategy
Treatment Studies

One or more strategies taught in the context of an
interaction facilitates comprehension as evidenced by
memory, summarizing, and identifying main ideas.

Prior Knowledge

By prior knowledge, the Panel means knowledge that
stems from previous experience. This knowledge is a
key component of schema theories of reading
comprehension (Anderson & Pearson, 1984). Schema
theory holds that comprehension depends upon the
integration of new knowledge with a network of prior
knowledge. Harris and Hodges (1995) offer that within
a schema theory, reading is an active process of
meaning construction in which the reader connects old
knowledge with the new information that is encountered
in the text.

To read with understanding, the reader has to have a
considerable amount of knowledge. In learning about a
content area subject, children acquire knowledge that
they can use to understand a text on that content area.
In effect, children need prior experience and acquired
knowledge to be able to read (Athey, 1983). A reader
must activate what he or she knows to use it during
reading to comprehend a text. Without activation of
what is known that is pertinent to the text, relevant
knowledge may not be available during reading, and
comprehension may fail; this is analogous to listening to
someone speak an unknown foreign language. Teachers
can develop relevant knowledge through instruction in
content areas prior to reading. One method of reading
about other people, in fiction or social studies, asks
students to think of their own experiences and how their
lives compare with the life situation of someone that is
described in a text. This procedure activates relevant
prior knowledge and recalls experience that aids
understanding (e.g., a trip to the dentist).

A body of work related to prior knowledge activation is
called “elaboration interrogation.” This procedure
encourages students to ask themselves why facts in a
text make sense; prior knowledge is stimulated by this

Overall Summary of Instruction of Multiple
Strategies

Taken together, the evidence supports the use of
combinations of reading strategies in natural learning
situations. These findings build on the empirical
validation of strategies alone and attest to their use in
the classroom context.
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TABLE 31
PRIOR KNOWLEDGE ELICITATION
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procedure (Martin & Pressley, 1991). This suggests
that question elaboration, generation (see below), and
answering (see below) are related in that they all
necessarily activate and use prior knowledge.

The Panel found 14 studies on prior knowledge
instruction. Table 13, on the previous page,  summarizes
the rationale, procedures, and assessment of research
studies on prior knowledge instruction.

Evaluation

Grade LevelGrade LevelGrade LevelGrade LevelGrade Level
The activation and use of what the reader knows that is
relevant to what is being read has been studied
experimentally for students in grades 1 through 9. The
distribution of these grade levels is level 1, n = 1; level
2, n = 2; level 3, n = 1; level 4, n = 6; level 5, n = 2; level
6, n = 2; and level 9, n = 1.

MethodsMethodsMethodsMethodsMethods
Most of the studies activated knowledge prior to
reading by asking the students to think about topics
relevant to the passage to be read (five studies). The
remaining studies varied in how prior knowledge was
made available: teaching the relevant knowledge (two
studies), pre-reading (one study), predicting based on
one’s own experience (one study), making associations
during reading (one study), and previewing the story or
text (two studies). Two studies did not specify their
methods in the abstracts.

ExperimenterExperimenterExperimenterExperimenterExperimenter     TTTTTestsestsestsestsests
Memory measures were the favored method of
assessing comprehension. Recall was used in nine
studies, question answering was used in three studies,
and achievement in content area was used in two
studies. All reported significant effects of prior
knowledge on these assessments except for one grade
4 study that previewed the text (Spires, 1992).

Summary Evaluation of Prior Knowledge

The activation of relevant world knowledge helps
children understand and remember what they read. The
activation of prior knowledge occurs naturally in
contexts in which subject content is taught by the

teacher, and readers then read text that relates to what
has been learned. Prior knowledge activation occurs
with several strategies, notably question elaboration,
generation, and answering.

Psycholinguistic Instruction

Psycholinguistics is “the interdisciplinary field of
psychology and linguistics in which language behavior is
examined. Psycholinguistics includes such areas of
inquiry as language acquisition, conversational analysis,
and the sequencing of themes and topics in discourse”
(Harris & Hodges, 1995, p. 197).

The Panel found only one study that trained readers on
a psycholinguistic skill, for example, understanding the
referents of pronouns. This kind of instruction helps
young and developing readers recognize “words that
stand for other words” in “anaphoric” relationships, that
is, personal pronouns or repeated nouns such as when
the word “it” refers to a preceding noun, noun phrase,
or clause (Baumann, 1986). Baumann’s study on
teaching 3rd graders anaphoric reference found that the
experimental treatment group increased in accuracy in
identifying referents. No transfer or standardized tests
were used.

Table 14, on the following page, summarizes the
rationale, procedures, and assessment of research
studies on psycholinguistic instruction.

Evaluation

GradesGradesGradesGradesGrades
The one study involved readers from grade 3.

Summary Evaluation of
Psycholinguistic Training

Children may need some instruction in reading contexts
to aid them in establishing who is being referred to by
personal pronouns. Instruction apparently does work.
The lack of studies in this area suggests that much
more training on syntactic and semantic relationships
could be developed and researched for its
effectiveness.
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TABLE 41 PSYCHOLINGUISTIC STRATEGY
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Question Answering

When queried by teachers, themselves, or others, young
readers experience difficulty in answering questions
well. Question-answering instruction is intended to aid
students in learning to answer questions while reading
and thus learn more from a text. Students can also learn
procedures for answering questions or what to do when
they cannot answer a question. If students can develop
these strategies, their learning from text is facilitated
when the answers are available in the text.

There were 17 studies on question answering
instruction. Table 15, on the following page,
summarizes the rationale, procedures, and assessment
of research studies on question-answering instruction.

Evaluation

Grade LevelGrade LevelGrade LevelGrade LevelGrade Level
Question answering begins with students in grade 3 and
has been studied up to grade 8. The distribution of
reported grade levels is level 3, n = 2; level 4, n = 3;
level 5, n = 3; level 6, n = 1; and level 8, n = 1. The
preponderance of studies, then, has been on grades 3
through 5.

ExperimenterExperimenterExperimenterExperimenterExperimenter     TTTTTestsestsestsestsests
Improvement in performance by treatment vs. control
groups is reported on question answering (nine studies),
looking back in text (three studies), question generation
(one study), and recall (one study).

Standardized Standardized Standardized Standardized Standardized TTTTTestsestsestsestsests
There are no reports on the use of standardized tests in
abstracts of the question answering studies surveyed.

Summary of Evaluation of Question
Answering

Instruction of question answering leads to an
improvement in answering questions after reading
passages and in strategies of finding answers. This
improvement occurs in grades 3 through 8. The effects
of this method, however, are small.

Question Generation

The goal of reading strategy instruction, in general, is to
teach readers to become independent, active readers
who use strategies that enhance their comprehension.
One strategy that achieves this goal is question
generation in which the reader learns to pose and
answer questions about what is being read. Without
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training, young readers are not likely to question
themselves. Nor are they likely to use questions
spontaneously to make inferences. The assumption of
question generation instruction is that readers will learn
to engage text by making queries that lead to the
construction of better memory representations. The
goal is to teach students to make these self-questions
while reading. If one asks why, how, when, where,
which, and who kinds of questions, it is possible to
integrate segments of text, to thereby improve reading
comprehension and memory for what is read, and to
gain a deeper understanding of the text. Question
generation should also increase the reader’s awareness

TABLE 51
QUESTION ANSWERING
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of whether the text is being understood. When the
teacher is present, the reader’s creation of questions
may signal success or failure in comprehension and
prompt the teacher or the reader to attempt to
compensate for comprehension failure. Finally, question
generation has been studied in isolation or as a multiple-
strategy instruction program such as reciprocal
teaching.

In the Panel’s search, it located a recent literature
review on question generation by Rosenshine, Meister,
and Chapman (1996). Rosenshine and his colleagues
conducted a meta-analysis of 30 studies that instructed
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students how to generate questions during reading,
either as a single strategy or in combination with other
reading strategies. Of these, 11 studies used the
“reciprocal teaching” method, and question generation
was part of a set of two or more strategies that were
taught. These studies were described in Table 10
above. Nineteen additional studies reviewed by
Rosenshine et al. (1996) investigated instruction of
question generation alone or in combination with
strategies not taught by reciprocal teaching methods.

The Panel found 27 studies on question generation
instruction. Table 16, on the following page,
summarizes the rationale, procedures, and assessment
of research studies on question generation instruction.

Evaluation

The main evaluation of question generation is based on
the meta-analysis of Rosenshine, Meister, and Chapman
(1996) who employed the same criteria as Rosenshine
and Meister (1994) for selection of studies.

Grade LevelGrade LevelGrade LevelGrade LevelGrade Level
The study of question generation instruction begins with
grade 3 and has been carried out up to grade 9. The
distribution of grade levels in this study of this kind of
instruction is level 3, n = 3; level 4, n = 6; level 5, n = 4;
level 6, n = 9; level 7, n = 4; level 8, n = 3; level 9, n = 2.
The modal level is grade 6.

ExperimenterExperimenterExperimenterExperimenterExperimenter     TTTTTestsestsestsestsests
The respective effect sizes for multiple choice (n = 6),
short-answer (n = 14), and summary (n = 3) measures
were 0.95, 0.85, and 0.85.

Standardized Standardized Standardized Standardized Standardized TTTTTestsestsestsestsests
The median effect size for 13 studies that used
standardized comprehension tests was 0.36. The
median effect sizes for standardized vs. experimenter
tests are reported in Table 17 (following Table 16),
broken down by reciprocal teaching and other
treatments. The magnitude of the median effect sizes in
Table 17 is approximately the same as that found for
reciprocal teaching of multiple strategies. There is an
overlap of studies here so that the similarity is likely a
result of common studies. It is of interest that although
there is a positive effect size for standardized tests, only
3 out of 13 are statistically significant. Experimenter
tests fare better here because 16 out of 19 are

statistically significant. Thus the effects of instruction of
question generation are specific to learning the
particular strategy and may not generalize to
standardized tests.

Summary Evaluation of
Question Generation

There is strong empirical and scientific evidence that
instruction of question generation during reading
benefits reading comprehension in terms of memory
and answering questions based on text as well as
integrating and identifying main ideas through
summarization. There is mixed evidence that general
reading comprehension improved on standardized
comprehension tests. Question generation may be best
used as a part of a multiple-strategy instruction
program.

Story Structure

A story is “an imaginative tale shorter than a novel but
with a plot, characters, and setting, as a short story.” A
“story map” is “a time line showing the ordered
sequence of events in a text” or “a semantic map
showing the meaning of relationships between events or
concepts in the text, regardless of their order.” (Harris
& Hodges, 1995, pp. 243-244). Story structure refers to
the finding in discourse analysis that the content of
stories is systematically organized into episodes and that
the plot of a story is a set of episodes. Knowledge of
episodic content (setting, initiating events, internal
reactions, goals, attempts, and outcomes) helps the
reader understand the who, what, where, when, and
why of stories as well as what happened and what was
done.

Story structure instruction is a method by which the
teacher teaches the reader knowledge and procedures
for identifying the content of the story and the way it is
organized into a plot structure. In addition to learning
the episodic content, the reader can learn to infer causal
and other relationships between sentences that contain
the content. This learning gives the reader knowledge
and procedures for deeper understanding of stories and
allows the reader to construct more coherent memory
representations of what occurred in the story.
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TABLE 61
QUESTION GENERATION INSTRUCTION
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TABLE 71 MEDIAN EFFECT SIZES FOR QUESTION GENERATIOn
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TABLE 81
STORY STRUCTURE INSTRUCTION
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The Panel found 17 studies on story structure
instruction. Table 18, which follows Table 17,
summarizes the rationale, procedures, and assessment
of research studies on story structure instruction.

Evaluation

Grade LevelGrade LevelGrade LevelGrade LevelGrade Level
Research on story structure instruction begins in grade
3, n = 2, but increases in grade 4, n = 8 (four studies on
poor readers). This trend continues into grade 5, n = 7
(on poor readers), and grade 6, n = 2 (on poor readers).

ExperimenterExperimenterExperimenterExperimenterExperimenter     TTTTTestsestsestsestsests
The main kinds of tests used to evaluate experimental
training on story structure are recall (n = 10 successes
and 1 failure in grade 5 among normal readers),
question answering on the stories (n = 8 successes, and
1 failure in grade 5 among normal readers), and
identifying the elements of a story structure (n = 5
successes and 2 failures: 1 in grade 3 and 1 in grade 5,
both with normal readers). All studies on poor readers
report improvement on experimenter tests.

Standardized Standardized Standardized Standardized Standardized TTTTTestsestsestsestsests
Three studies report the use of standardized tests
following training in story structure. There were two
successes and one failure (grade 5, normal readers).

Summary Evaluation of Story
Structure Instruction

Instruction in the content and organization of stories
improves comprehension of stories as measured by the
ability of the reader to answer questions and recall what
was read. This improvement is more marked for less
able readers. More able readers may already know
what a story is about and therefore do not benefit as
much from the training. However, this kind of
instruction aids both kinds of readers.

Summarization

A summary is “a brief statement that contains the
essential ideas of a longer passage or selection” (Harris
& Hodges, 1995, p. 247). To be able to create a
summary of what one has just read, one must discern
the most central and important ideas in the text. One
also must be able to generalize from examples or from
things that are repeated. In addition, one has to ignore
irrelevant details.

The assumption in teaching students how to summarize
what they read is that most students do not summarize
well. The central aim of most summarization instruction
is to teach the reader how to identify the main or
central ideas of a paragraph or a series of paragraphs.

Summarization training is effective. It can be
transferred to situations requiring general reading
comprehension, and it leads to improved written
summaries. Summarization training can make students
more aware of the way a text is structured and how
ideas are related. If asked to summarize, students have
to pay closer attention to the text while they read. They
also learn to spend more time on reading and trying to
understand what they read. In some instances, training
increases the quality of students’ note taking and recall
of major information (Rinehart, 1986).

The Panel found 18 studies on summarization
instruction. Table 19, on the following page,
summarizes the rationale, procedures, and assessment
of research studies on summarization instruction.

Evaluation

Grade LevelGrade LevelGrade LevelGrade LevelGrade Level
Summarization instruction studies are rare below grades
5 and 6. Of those reporting information on grades
studied, we found one level 3 and one level 4. There
were four and nine studies on grades 5 and 6,
respectively. There was one study at the high school
level. Summarization often presupposes writing as well
as reading skill. This may be one reason for its use for
upper elementary school grades.

ExperimenterExperimenterExperimenterExperimenterExperimenter     TTTTTestsestsestsestsests
The majority of the studies reported improvement of the
quality of summaries (n = 11). Other studies reported
improved recall of what was summarized (n = 7) and
improved question answering (n = 4). No negative
findings were reported.

Standardized Standardized Standardized Standardized Standardized TTTTTestsestsestsestsests
Standardized tests were rarely used. Only two studies
reported using them on 6th graders; one succeeded and
the other failed in increasing comprehension.
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TABLE 91
SUMMARIZATION INSTRUCTION
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yromemtnerehocdna
sawtahwfonoitatneserper

.daer

ezirammusotthguaterasredaeR
otylniam,noitacilppaelurybshpargarap
;noitamrofnitnadnuderdnalaivirteteled
royfitnediotdna;setanidrorepusesuot

.aediniamaetareneg

dnaelpmaxehguorhtthguatsiredaerehT
:selureviffoynaylppaotkcabdeef

.1 aivirtfonoiteleD
.2 ycnadnuderfonoiteleD
.3 tsilasecalperhcihw,noitanidrorepuS

etanidrorepusahtiwsralpmexefo
mret

evresotecnetnescipotafonoitceleS.4
yrammusehtfodloffacsasa

.5 arofecnetnescipotafonoitnevnI
tonsawenoerehwhpargarap

.detatsylticilpxe

gnizirammusniecneirepxeniagsredaeR
.segassaphpargarap-elpitlumro-elgnis

tsrifsredaer,shpargarapelpitlumhtiW
nehtdnashpargaraplaudividniezirammus

aroseirammusfoyrammusatcurtsnoc
hpargarapehtfonoitazinagrolaitaps

.seirammus

royrotisopxefollaceR
txetevitarran

htiwgnirewsnanoitseuQ
eciohc-elpitlumronepo

srewsna
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Summary Evaluation of Summarization

The instruction of summarization succeeds in that
readers improve the quality of their summaries of text,
mainly in identifying the main idea but also in leaving out
detail, including ideas related to the main idea,
generalizing, and removing redundancy. This result
indicates that summarizing is a good method of
integrating ideas and generalizing from the text
information. Furthermore, instruction in summarization
improves memory of what is read, both in free recall
and in answering questions. This strategy of instruction
is used as part of reciprocal teaching and other
treatments that teach multiple strategies. It is an
important component.

Teacher Preparation for Text
Comprehension Instruction

Teachers have to learn how to teach reading
comprehension strategies and procedures. Teachers
can do this by becoming more aware of, and being
prepared on, the procedures and processes of good
comprehension of text. Teachers need to learn how to
interact with students during the reading of a text to
teach them reading comprehension strategies at the
right time and right place. The goal of teacher
preparation for text comprehension instruction is to
provide teachers with opportunities to learn about the
cognitive processes that occur in reading, how to
instruct in comprehension strategies that can be utilized
by the reader, how to teach strategies through
demonstration and other techniques, how to explain
them, how to allow the student to learn and use them in
the context of reading a text, and how to use individual
strategies in conjunction with several other reading
comprehension strategies.

Teacher preparation on strategy instruction is recent
and rare. When teachers receive and implement
training on strategy instruction, reading comprehension
improves. The idea of the teacher as a modeler of
thinking strategies and as a coach facilitating them is
new. As a result, few teachers have received practical
preparation in the teaching of cognitive strategy
instruction (Anderson & Roit, 1993; Duffy, 1993).

Four studies were found on teacher preparation
instruction. Table 20, on the following page, summarizes
the rationale, procedures, and assessment of these
research studies. The next section of this report

conveys a more detailed analysis of preparation of
teachers in strategies, focusing on recent, successful
programs that occur in natural reading contexts
involving transactions among the reader, teacher, and
text.

Evaluation

Grade LevelsGrade LevelsGrade LevelsGrade LevelsGrade Levels
Teachers were prepared to teach students multiple
strategies for text comprehension from grades 2
through 11. The distribution is fairly uniform over this
range of grades. Of interest is the fact that all the
studies, save one (Franklin, 1993), were carried out on
“poor readers,” “disabled students,” or “low achievers.”

ExperimenterExperimenterExperimenterExperimenterExperimenter     TTTTTestsestsestsestsests
With respect to the teachers’ learning and faithfulness
to the treatment, all six studies claim success. With
respect to student benefits from the teachers who were
prepared in instructing multiple reading strategies, two
studies report improvement in the subject matter of the
instruction.

Standardized Standardized Standardized Standardized Standardized TTTTTestsestsestsestsests
Two studies report success in improving performance
on standardized comprehension tests.

Summary Evaluation of Teacher
Preparation to Teach Text Comprehension

This is a very important area for study. To implement
the teaching of reading strategies in naturalistic
classroom environments, it is important to know how
and whether teachers can be effectively prepared in
instructional procedures. Furthermore, it is important to
learn about time and other costs that are associated
with such instruction. Finally, it is important to determine
whether students as well as teachers learn and benefit
from the teacher preparation. This small set of studies
indicates that teachers can learn to implement
comprehension strategy instruction in the classroom
under natural teaching circumstances. It also suggests
that students benefit from such instruction by prepared
teachers. There is a need to carry out additional
preparation studies of this kind with a wider range of
readers. Normal readers, as well as others who are less
skilled in reading, could benefit from implementation of
the teaching of multiple reading comprehension
strategies, not only in reading instruction but in content
areas as well.
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TABLE 02
TEACHER PREPARATION ON COMPREHENSION INSTRUCTION

DNANOITINIFED
FOELANOITAR

NOITCURTSNI

ROTHGUATSERUDECORP
DECITCARP

TNEMSSESSA

rehcaetfomiaehT
tcurtsniotsinoitaraperp

gnidaergnihcaetnisrehcaet
niseigetartsnoisneherpmoc

nidnatxetnocmoorssalceht
htiwnoitcaretnilarutan

.stneduts

elpitlumninoitaraperpogrednusrehcaeT
.seigetartsfonoitanalpxednaseigetarts

cigetartsnidetcurtsnierasrehcaeT
evitaroballocadnaseuqinhcetgnidaer

gnidaerothcaorppalanoitcasnart
.stxetlanoitamrofni

snoisicedekamotderaperperasrehcaeT
detaicossagnissecorplatnemnialpxedna

.seigetartssaslliksgnidaerhtiw

desunetfoeraspohskrowevitaulave-fleS
oslasrehcaeT.kcabdeefdnagninraelrof

fostpircsnartfoesuehtmorfnrael
nossel-tsopdna,soediv,snossel

.sweivretni

otytilediFstsetretnemirepxE
:srehcaetybtnemtaert

- dnanraelsrehcaetoD
niseigetartsehthcaet

erewyehthcihw
?deniart

dna-erpepatoediV-
stsettsop

snoissesgnidaeR-

:stnedutsybnoisneherpmoC
dnanraelstnedutsoD-
seigetartsehtecitcarp

?thguat
nisniagwohsstnedutsoD-

?noisneherpmocgnidaer

tnetnocnosselfossenerawA

tnetnocnitnemeveihcA
gninrael

stsetgnidaerdezidradnatS
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TABLE 12
VOCABULARY INSTRUCTION AND RELATION TO COMPREHENSION

DNANOITINIFED
FOELANOITAR

NOITCURTSNI

ROTHGUATSERUDECORP
DECITCARP

TNEMSSESSA

yralubacovfomiaehT
esuotsinoitcurtsni

lacorpicerdnanoitcurtsni
hcaetotsdohtemgnihcaet

gnirevocsidrofseigetarts
railimafnufosgninaemeht

.sdrow

yralubacovevisnetnI
otdengisedsinoitcurtsni

egdelwonkdrowetomorp
txetecnahnelliwtaht

.noisneherpmoc

",evitceteddrow"agniebsledomrehcaeT
drowdnifotseulclautxetnocrofgnikool

ybmynotnanaro,mynonysa,gninaem
ybdnastrapdrowdnasdrowgnizylana

rofnoitpircsedtxetgnidnuorrustagnikool
.gninaemotseulc

dnasgninaemdrownoetarobalesrehcaeT
seitivitcagnidda,stxetnocesrevidnimehtesu

ehtdnoyebsdrowdenraelfoesudnetxeot
.moorssalc

,snoitinifededivorpsksatgninraelehT
,sgninaemdrowotsseccatneulf,egdelwonk

yrotsdna,noitaterpretnitxetnoc
.noisneherpmoc

61(semitelpitlumsdrowretnuocnestnedutS
otsmretyralubacovesudnathgilhgih,)02ot

ecnetnesetelpmoc,secnerefnietareneg
snoitautisrostnetnocetareneg,smets

sdrownillifdna,sdrowtegratotetairporppa
.erudecorpezolCanignissimerataht

stseTretnemirepxE
- sgninaemdroW
- stsetezolC

stsetdezidradnatS
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Vocabulary Instruction and Relation to
Comprehension

Vocabulary knowledge is correlated with reading
comprehension (see the Comprehension I report). The
rationale and procedures for teaching vocabulary are
found in Beck, Perfetti, and McKeown (1982).

The instruction of vocabulary and assessment of
learning vocabulary with respect to comprehension can
show whether this correlation is, in fact, causal.
Although the first section of the subcommittee report
shows that vocabulary can be acquired through
instruction, few of those studies examined whether
successful instruction of vocabulary leads to increased
comprehension. Four studies were found on
vocabulary-comprehension instruction. Table 21, which
follows Table 20,  summarizes the rationale, procedures,
and assessment of research studies on vocabulary and
its relation to comprehension instruction.

Evaluation

The Panel found two studies by McKeown (1983,
1984) on teaching vocabulary that also assessed
students on comprehension. These 4th grade students
were tested on word meanings, Cloze procedures, and

story comprehension. The author reports success in
learning of the words and use of word meanings and in
increased story comprehension. In addition, there is a
study by Tomeson and Aarnouste (1998), who applied
reciprocal teaching methods to teach vocabulary to 4th
grade students. Students learned to derive word
meanings from text, but transfer to more general
reading comprehension as assessed by a Dutch
standardized test was not successful.

Summary Evaluation of Vocabulary
Instruction and Relation to
Comprehension

More experimental studies on the relationship between
learning vocabulary and reading comprehension are
needed. There is a high correlation between vocabulary
knowledge and comprehension. Is there a causal
direction between learning vocabulary and improving
reading comprehension? Furthermore, vocabulary
learning is a part of normal content area learning.
Instruction in vocabulary in content areas may lead to
better reading and listening comprehension and to
improvement in course achievement. This is a promising
area of research because it bridges early reading skill
development and later comprehension training.
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This Appendix summarizes information on three
questions:

• What are the claims in the literature about the
effectiveness of instruction on comprehension?

• What grades have been studied?

• What are some of the implications for instruction in
the classroom?

Table 22, on the following page,  provides information
on the 16 categories of instruction to answer these
questions. For each category, there are sections that
describe the effects claimed by the researchers, the
grade levels that were studied, and ways in which the
method might be taught in a classroom setting.

A p p e n d i x  BA p p e n d i x  BA p p e n d i x  BA p p e n d i x  BA p p e n d i x  B
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TTTTTABLEABLEABLEABLEABLE 22 22 22 22 22
RRRRRELEVELEVELEVELEVELEVANCEANCEANCEANCEANCE     OFOFOFOFOF I I I I INSTRUCTIONNSTRUCTIONNSTRUCTIONNSTRUCTIONNSTRUCTION

TYPE OF HOW EFFECTIVE? GRADE HOW TAUGHT?
INSTRUCTION LEVELS

STUDIED

noisneherpmoC
gnirotinoM

otthguatebnacnerdlihC
riehtrotinom

dnanoisneherpmoc
dnanehwfoerawaemoceb

gnivaherayehterehw
.gnidaergnirudytluciffid

serudecorpnraelnacyehT
nimehttsissaot

melborpehtgnimocrevo
gnivaherayehttaht

tahwgnidnatsrednuhtiw
.gnidaererayeht

cificepssahgniniartsihT
refsnartlarenegdna

refsnartniamehT.stifeneb
fonoitceteddevorpmiotsi

dnaseicnetsisnocnitxet
dnatxetehtrofyromem

noecnamrofrepdevorpmi
gnidaerdezidradnats
.stsetnoisneherpmoc

6ot2 ebnacgnirotinomnoisneherpmoC
fogniledomrehcaethguorhtthguat

ybecitcarpdnassecorpeht
.gnidaergnirudtigniodninerdlihc

ebnacgnirotinomnoisneherpmoC
stxetnocgnidaerlarutannithguat

dnaduoladaernerdlihcerehw
drowhtiwytluciffidevah

ecnetnesdnadrowronoitingocer
.gninaem

otwohnodeniartebnacsrehcaeT
gniledomnoisneherpmochcaet

.ecivresniroecivreserprehtie
knihtotwohthguatebnacyehT

riehtetacinummocotdnaduola
otsessecorpgnidnatsrednunwo

.stnedutseht

htiwnraelnacstnedutsehT
drawrofrokcabkoolotkcabdeef

ottxetehtesuotdnatxetehtni
fogninaemehtotsaseulcdnif

.secnetnesdnasdrow

ebnacgnirotinomnoisneherpmoC
regralafotrapasathguat

niseigetartsgnidaerfomargorp
nirehcaetehthtiwnoitcaretni

.saeratnetnocrognidaerlarutan
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gninraeLevitarepooC sreepsastnedutsnehW
rehtonaenotcurtsnirorotut

foesuehtrevotcaretniro
eht,seigetartsgnidaer

nraelyehttahtsiecnedive
yehT.seigetartsgnidaer

lautcelletniniegagne
yehtdna,noissucsid

gnidaerriehtesaercni
.noisneherpmoc

spolevederudecorpsihT
ybgninraeltnednepedni

ehtseerfdnanerdlihc
seitivitcarehtorofrehcaet

.stnedutsdna

eromniagstnedutsehT
gninraelriehtrevolortnoc
htiwnoitcaretnilaicosdna

.sreep

evitarepoocfoydutsehT
gnidaerlarutannigninrael

afotrapasadnastxetnoc
tahtnoitcurtsnifomargorp

seigetartselpitlumsesu
.enodebotsdeen

noseidutsgniniartrehcaeT
evitarepoochcaetotwoh
gnidaerlarutannigninrael
.enodebotdeenstxetnoc

6ot3 reeprogninraelevitarepooC
puorgnidepolevedebnacgnirotut

stnedutserehwsnoitautisgnidaer
esudnanraelotrehtegotkrow

.seigetartsnoisneherpmocgnidaer

trapaebnacgninraelevitarepooC
erehwmargorpgnidaerlarutanafo

rehcaetehtsallewsasreep
ehtrevonoitcasnartaniegagne

aeratnetnocanitxetafogninaem
.noitcurtsnignidaerniro

otwohnodeniartebnacsrehcaeT
,gninraelevitarepoocpoleved

latnemirepxenirehtie
roecivreserpniro,snoitagitsevni

.tnempolevedecivresni

TTTTTABLEABLEABLEABLEABLE 22 22 22 22 22
RRRRRELEVELEVELEVELEVELEVANCEANCEANCEANCEANCE     OFOFOFOFOF I I I I INSTRUCTIONNSTRUCTIONNSTRUCTIONNSTRUCTIONNSTRUCTION     (((((CONTINUEDCONTINUEDCONTINUEDCONTINUEDCONTINUED)))))
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mulucirruC dnanoitairavehT
alucirrucfoytixelpmoc

seodseidutsesehtssorca
rofeugraotenotimrepton

afotroppuscifitneicseht
rofronmulucirrucralucitrap

seigetartsralucitrapeht
noitcurtsniehtotdedda

fosdnikehtesuaceB
nevigaotdeddaseigetarts

nehwskrowmulucirruc
asaronoitalosinideiduts

elpitlumfotesafotrap
otmehtgnidda,seigetarts

gnidaergnitsixena
tnetnocotromulucirruc

dluohsalucirrucaera
,gninraelecnahne

esruocdna,noisneherpmoc
.tnemeveihca

4ot2 nideniartebnacsrehcaeT
foyteiravafonoitcurtsni

hcaetotnraelnacyehT.seigetarts
rognidaerniseigetartseseht

.noitcurtsniaeratnetnoc

eraseidutsnoitaraperprehcaeT
otytiledifriehtssessaotdedeen

fossenevitceffeehtdnatnemtaert
afotrapsaseigetartseht

.mulucirruc

fogninrael’stnedutsehtfoytilediF
dessessaebotsdeenseigetartseht

aeratnetnocrognidaerlarutanni
noitcurtsni

rehcaetfospihsnoitalerehT
fogninraeltnedutsdnanoitaraperp

nidessessaebotsdeenseigetarts
otrefsnartlarenegfosmret

erom,tub,stsetnoisneherpmoc
tnetnocdevorpmiot,yltnatropmi

.tnemeveihcaaera

TTTTTABLEABLEABLEABLEABLE 22 22 22 22 22
RRRRRELEVELEVELEVELEVELEVANCEANCEANCEANCEANCE     OFOFOFOFOF I I I I INSTRUCTIONNSTRUCTIONNSTRUCTIONNSTRUCTIONNSTRUCTION ( ( ( ( (CONTINUEDCONTINUEDCONTINUEDCONTINUEDCONTINUED)))))

TYPE OF HOW EFFECTIVE? GRADE HOW TAUGHT?
INSTRUCTION LEVELS

STUDIED
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rezinagrOcihparG esuotstnedutsgnihcaeT
otgnitirwdnasdialanretxe

tuobasaediriehtezinagro
asignidaererayehttahw

tahterudecorpnevorp
noisneherpmocsecnahne

.txetrof

,citametsysfoesuehT
shpargcitnamesrolausiv

egassapafotnetnocehtno
smretnitnedutsehtstifeneb

tahwrofyromemrettebfo
,eromrehtruF.daersaw

enodnehw,noitaraperpsiht
dnaseidutSlaicoSni

,saeratnetnocecneicS
dnayromemsetatilicaf

.tnemeveihcaaeratnetnoc

esuotsrehcaetgnihcaeT
tonsahsrezinagrocihparg

.deidutsneeb

cihpargfoesuehT
afotrapasasrezinagro

margorpnoitcurtsnignidaer
.deidutsneebtonsah

8ot2 hcaetotdeniartebdluocsrehcaeT
yllacihpargotwohstneduts

rofsnoitalerdnasaeditneserper
txetyrotisopxeroevitarranrehtie

larutanarehtienignidaerelihw
aeratnetnocrognidaer

.txetnoclanoitcurtsni

dnanoitaraperprehcaetnoseidutS
otytiledif,gninraeltneduts

larenegdna,tnemtaert
sihtfostceffenoisneherpmoc

dnastxetnoclarutannierudecorp
foegakcapafotrapasa

.deidutsebotsdeenseigetarts

foesuehtnonoitaraperprehcaeT
enodebdluocygetartssiht

.ecivresniroecivreserp

TTTTTABLEABLEABLEABLEABLE 22 22 22 22 22
RRRRRELEVELEVELEVELEVELEVANCEANCEANCEANCEANCE     OFOFOFOFOF I I I I INSTRUCTIONNSTRUCTIONNSTRUCTIONNSTRUCTIONNSTRUCTION ( ( ( ( (CONTINUEDCONTINUEDCONTINUEDCONTINUEDCONTINUED)))))
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gninetsiL otgninraelnonoitcurtsnI
rosrehcaet(srehtootnetsil

yamgnidaerelihw)sreep
’sredaertifeneb

cificepsninoisneherpmoc
.syawlarenegeromnidna

noseidutsforebmunehT
dna,llamssigninetsil

ssenevitceffes’gninetsil
cifitneicsgnortsaskcal

.esab

hcaetotsrehcaetgnihcaeT
otnetsilotwohstneduts
sreepotdnarehcaeteht
otsdeenyllarodaerohw

.rehtrufdeidutseb

gninetsiltahtylekilsitI
fotrapsayllamrofnisrucco

aeratnetnocdnagnidaer
.noitcurtsni

6ot1 hcaetotdeniartebnacsrehcaeT
ehtnehwslliksgninetsilstneduts

ehT.daersreeprorehcaet
noisneherpmocsessessarehcaet

.gninoitseuqhguorht

srehcaetfotnemtaertotytilediF
dessessaebotsdeenstnedutsdna

fossenevitceffeehtfoseidutsni
gnirudgninetsilnonoitcurtsni

.gnidaer

gnirudgninetsilnonoitcurtsnI
otdeddaebdluocgnidaer

gnidaerfoegakcapafonoitcurtsni
ehtniseigetartsnoisneherpmoc

aeratnetnocrognidaerfognihcaet
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regamIlatneM y otsredaergnitcurtsnI
erayehttahwenigami

tahwgnidocdnagnidaer
ahtiwenigamiyeht

setatilicafeucdrowyek
yehttahwyromem’sredaer

.daerevah

roflufesusidohtemsihT
fostnereferehtgninigami

.secnetneslaudividni

ebotsmeesdohtemsihT
rofyromemotdetimil

secnetnesralucitrap

noitaraperpnoseidutsoN
nostnedutsrosrehcaetfo

niyregamifoesueht
saeratnetnocrognidaer

.enodneebevah

8ot2 ysaenasiyregamifoesuehT
dluocsrehcaeT.hcaetotygetarts

tayletairporppatiesuotdeniarteb
fognidaerehtgnirudsecnetnes

tnetnocrognidaerlarutannitxet
ylevitcadluowdohtemsihT.saera

latnemesuotredaerehtegagne
.llacerdoogotdaeltahtsessecorp

desuebdluocti,eromrehtruF
gninetsildnagnidaerlarognirud
nehwreisaesiyregamiesuaceb

sihT.gnidaernehwnahtgninetsil
aotdeddaebdluocygetarts

.seigetartsfoeriotreper
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cinomenM otralimissidohtemsihT
yelsserP(srezinagrocihparg

.)9891,.late

rostnedutsybesuehT
rosdrowyekfosrehcaet
niamezinagrootstpecnoc
rospihsnoitalerdnasaedi

secnatsnimorfezilarenegot
cificepsrettebotdaelnac

.yromem

lanretxenafoesuehT
erutcipasahcustnerefer

.ytilitudetimilsah

8

rehtoniesustI
tonsahsedarg

.deidutsneeb
otralimissitI

srezinagrocihparg
nevorpevahtaht

sedargniesu
.8ot2

esuotthguatebdluocsrehcaeT
otsessalcrostpecnocsasdrow
tahtsaediezinagrostnedutspleh
niamotdetalerroetanidrobusera
trapebdluocgnihcaetsihT.saedi

nimargorpnoitcurtsninafo
.aeratnetnocanirognidaer
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seigetartSelpitluM gnortsyrevsierehT
cifitneics,laciripme

noitcurtsniehttahtecnedive
seigetartsenonahteromfo
otsdaeltxetnoclarutanani

foesudnanoitisiuqcaeht
dnaseigetartsgnidaereseht

dradnatsotsrefsnart
.stsetnoisneherpmoc

nisrehcaetfonoitaraperP
elpitlumfoesueht

evitcaretniniseigetarts
neebsahnoitcurtsni

rehcaeTees(lufsseccus
.)wolebnoitaraperP

8ot3 esuehtnideniartebnacsrehcaeT
ninoitcurtsniygetartselpitlumfo
.saeratnetnocrognidaerlarutan

lanoitcasnartfosmargorptnerruC
selpmaxegnisimorperahcraeser

.sihtfo

htobybtnemtaertotytilediF
derisedsistnedutsdnasrehcaet

.deidutsebdluohsdna

,nehwnoenodebotdeenseidutS
tnemelpmiotwohdna,erehw

larutanninoitcurtsniygetarts
.stxetnoclanoitcurtsni

nodeniartebdluocsrehcaeT
noitcurtsniygetartsgnidaerelpitlum

.ecivres-erproecivres-ni

gnidaerelpitlumfonoitcurtsniehT
detcirtserebtondluohsseigetarts

.redaerroopot
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