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ABSTRACT
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instruction approach developed by A. S. Palincsar and A. L. Brecwn,
which involves providing support to students as they need it and peer
teaching of strategies. Control subjects were exposed to the same
materials as reciprocally trained students, but were given no
strategy instructions. The most important finding was that a greater
increase from before to after training on standardized reading
comprehension occurred in the subjects who were reciprocally trained
than in the control groups. This effect is important, given that
standardized comprehension measures tap important reading skills and
are used extensively in making curriculum and instruction decisions.
Additional research in reciprocal instruction would be useful. (Five
tables of data and one figure are included, and 43 references are
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Abstract

Grada-4 and -7 poor comprehendears participated i 13 sessions of
reading-strategy instruction or reading practice (control condition).
Trained students v+ere instructed to make predictions when reading, to
generate questions about text, to summarize what was read, and to clarify
points that are hard to understand. The strategies were taught using the
reciprocal instructicn approach developed by Palincsar and Brown (1934),
which involves providing support to students as they nced it and peer
teaching of strategies. Control subjec!s svere exposed to the some
materials as reciprocally-trained students, but were given no strategy
instructions. The most important finding was a greater increase from
before to after training on standerdized reading comprehension in the
reciprocelly-trained thon in the control condition. This effect is
importent given that standardized comprehension measures tap important
reading skills and are used extensively in meking curriculum and
instruction decisions. The importance of additional research on reciprocal

instruction or revised versions of it is considered briefly.
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2
Reciprocal Instruction Improves Standerdized Reading

Comprehension Performanc?> in Poor Grade-Scho~l Comprehenders

One of *he most notable strategy instruction packeges developed in
the 1980s (e. g., Pearson & Cole, 1987; Pressley, Snyder, & Cariglia-Bull,
.1987) was reciprocal instruction (Palincser & Brown, 19684), a method of
reading instruction designed to improve comprehension in children yho cen
decode but who experience difficulty understanding text. The intervention
involves training of four strategies that are associgted with both skilled
comprehension and comprehension monitoring while reading (e. g., August,
Flavell, & Clift, 1984; Bereiter & Bird, 1985; Meyer, Brandt, & Bluth,
1980). Reciprocal instruction encourages student self-directed prediction
of what information might occur in text, clarification of information not

completely understood as text is read, generation of questions about text

_ content, and summarization of material covered.

How does articulation of these strategies promote understanding and
awareness of comprehension? Making predictions should activate prior
knorledge and create expectotions, increasing the meaningfulness and
mermorabilily of the text {e. g., Anderson & Pearson, 1984); seeking
clarifications yhen unsure of what content means promotes both
monitoring of comprehension difficulties and use of reprocessing
strategies like selective search of text for relevant content and reresding
(e. g., Baker, 1985); generating queslions premotes integration of text
(Davey & McBride, 1986); and summarizing promotes anelysis and selective
encoding of text (e. g., Brown & Doy, 1983). Attempting te summarize can
also maoke obvious whelher meterial has been understood completely (and

thus, con be a strong cue about whether there is a need to reprocess),
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since il should be difficult to construct e summery if text has not been
understood end remembered (Rinehart, Stahl, & Erickson, 1986).

A hellmark of reciprocel instruction is that teaching is scaffolded
(e. g., Monzo, 1969; Woed, Bruner, & Ross, 1976), perticularly along the
lines suggested by Yygotsky (1978). \/ggotskg orgued thot much of
cognitive development is medioted by experts providing input to novices
(e. g., parents to their children, teachers to their students), with the
provision of expert support to children gradually diminishing es pupil
competence increases (i. e., just as scaffolding is gredually removed from
o building as it is progressively betier able to support its own weight).
First, the expert completely guides the child’s activity, modeling how the
task cen be performed. As an observer during this initial phase, the child
octuelly does very little cognitive work. The child then attempts the tosk,
with the adult providing supportive cuing, assistance, and additionol '
modeling as required. Eventually the child assunies mast of the thinking
responsibilities. The adult is now 8 supportive and symipathetic audience.
A case can be made that some comprehension-fostering activities are
already passed from experts to children using scaffolded instruction as
described by Yygotsky (1978). For instonce, when parents interoact with
children as they “read” picture books, the adult initielly directs the
comprehension process, with the procedures modeled by the adult
eventuelly internalized by the child (e. g., Ninio & Bruner, 1978).
Scaffolded instruction of more mature comprehension strategies is not a
regular part of reading instruction, however (e. g., Durkin, 1979).

Palincser and Brown (1984) devised o woy to scaffold such teaching,
ot least for students who are already experiencing comprehension

difficulties. They described scaffolded instruction of the four

(VRS
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comprehension strotegies described earlier, in this case when teaching a

single student: ,
.Ithe] adult teacher..assigned a segment of [a] passage to be

|

|

\

read and either indicated that it was her turn to be the teacher
or assigned the student to teach the segment. The aduit
teacher and the student then read the assigned segment
silently. After reading the text, the teacher (student or odult)
for that segment asked a question that a teacher or a test
might ask on the segment, summarized the content, discussed
and clarified eny difficulties, and finally made a prediction
sbout future content. All of these activities were embedded in
as natural o dialogue as possible, with the teacher and student
giving {cedback to each other.

Initially, the adult teacher modeled the activities, but the

studens iiad great difficulty assuming the role of dialogue

leader ‘when their turn came. The adult teacher was sometimes

forced to construct paraphrases and questions for the students

to mimic. In this initial phase, the adult teacher was modeling

effective comprehension-monitoring strategies, but the

students were relatively passive ohservers.

Gradually, the students became much more capsble of assuming
their role as &ialogue leader and by the end of ten sessions
were providing peraphreses and questions of some
sophistication. (pp. 124-125)

In short, teaching proceeded from teacher-controlled to student-
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controlled, with modeling, explonetions, and feedback provided to students
as needed.
in addition to developing reciprocal instruction, Palincsar and Brown
(1984) 61so provided the most extensive evaluation of it. All of their
research involved junior-high-school students who were experiencing
comprehension problems. Treining was conducted for 20 days, with pairs
of students (Experiment 1) and whole classes (Experiment 2). Although the
results were somewhat complicaled, in general, Palincsar and Brown
(1984) demonstrated that reciprocal training did in fact improve
pretest-to-posttest comprehension in this population. Without a doubt,
one of the most striking improvements was an increase from before
training to after training on a standardized i-eading comprehension -
measure. This finding in particular was received skeptically by some. For
instance, consider Carver's (1987) somewhat saercastic reaction:
..the data collected by Palincsor and Brown {Experiment 1}
seem to suggest that we can administer the reciprocal teaching
procedure to seventh-grade children who are reading at
fourth-grade level (with & reported mean 1Q of 83) and they
will be equal in reading ability to average seventh graders in
20 dayz {requiring only 30 minutes a day). This finding was
described by Pearson [1985] as "dramatic”; even that
description seems modest. | would describe mu first reaction
to this treatment effect as breathtaking because of the
incredibly lerge size. (p. 120).
Although our reading of the evidence was thet Carver erred on the
side of hyperbole (e. g., stendardized reading 6chievement improved by 3

years for only 1 of the 6 students, with an average achievement gain of
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1.25 years), the overell improvement in comprehension from before to
afte. reciprocel instruction was striking in Palincsar ond Brown's (1984)
Experiment 1. We believed that such o promising procedure deserved study
by other researchers than its developers. Thus, the purpose of the study
reported here tvas to provide an evaluation of reciprocal instruction in @
true experiment. ‘ '

The main hypothesis in this experiment was that if prediction,
clarification, question-generation, and summorization strategies were
tought using sceffolded instruction (i. e., if Palincser & Brown's, 1984,
reciprocal instruction package were provided), poor.comprehenders might
be sble to learn the sirategies so that they could apply them to text on
their own . If so, performance on standardized comprehension measures
should increase.

we focussad on standordized comprehension in this investigation
because it was the only comprehension measure in Palincsar and Brown
(1984) that is widely used ir schools. Not only are such measures famiiior
to educators, they are often impot tant indices of accountability, and thus,
information about reciprocal instruction effects on standerdized test
performance could be especiatly helpful to those charged with making
curriculum and instruction decisions. Finelly, it is known thet
standardized comprehension performaonce is not easily improved {e.g,
Holler, Child, & Walberg, 1988). When an intervention produces true gains
on stendardized comprehension, it Is on impressive demonstration of an
intervention’s potency.

A main strength of this study is thet there was better collection of

standardized reading comprehension data compared to Palincsar and

Brown's (1984) Experiment 1. First, the pre-intervention standardized

i
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reading data in the previous investigation were generated by school
of ficials using group testing procedures. in contrast, the poet-
intervention data were collected on a one-to-~ne basis by a researchor.
Thus, 1t is difficult to know if all of the pre- to postlest performance
improvement in stendardized comprehension was due to reciprocal
instruction. Some of it might have been due to the greater sensitivity of
one-to-one assessment compared to group-administered testing. Second,
none of the subjects in non-reciprocal conditions in Palincsar and Brown's
(1984) study were administered the standardized reading measure
following their participaticn in the study. Thus, only en uncontrolled
pretest-to-posttest evaluation could be made of the reading
comprenension achievement data in the reciprocally-trained condition
(Compbell & Stanley, 1966). Third, the post-intervention standardized
reading scores were collected three months after the intervention had
ended, so that some of the gains in standardized comprehension could have
been due to schooling effects subsequent to treatment. In contrast, we
used the same standardized testing procedures both before and after the
intervention: ANl participants in the present study were tested in the
same foshion, with the post-trestment evaluation mode immediately after
the last treatment session.

The basic design of the experiment reported here was very simple.
There was one reciprecel instruction and one contrel group. The control
participants were treated as much like the reciprocal-lnstrucl.ion group as
possible, except that they were given o reciprocal teaching of
comprehension strategies. That is, controls met the same number of times
with the same instructor who saw the reciprocally-crained students, they

were exposed to the same practice materials as reciprocally-trained
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subjects; ond they took the same practlice tests.

This control condition differs from the one used in Palincsar and

Brown (1984, Experiment 1). In that study, control students were seen

only on occasions corresponding o the beginning and end of reciprocal

training. They were edministered the same pretest and posttest

l assessments as reciprocally-trained §ludenls, but otherwise did not
~eceive contact with the experimenters. ¥hy was @ maximaily-similer
control condition used here rather lht;n the no-instruction control 3
employed by Palincsar and Brown? Comparison of a reciprocally-trained !

condition with a maximally-similar control condition permits the

e

conclusion that any trained versus control condition differences ore due to
the reciprocal instruction per se. In contrast, trained versus
no-instruction control differences could be due to sociai demand factors
produced by differential contact with the experimenter or to greater
exposure to training materials in the reciprocal instruction condition. |
Palincsar and Brown (1984, Experiment 1) reported both standardized
measures of comprehension and vocabulary et the beginning and the end of
the study, in on effort to establish the discriminative effectiveness of

reciprocal instruction. Thus, we included both comprehension and

vocabulary measures here. Reciprocal teaching was hypothesized to affect

comprehension processes ond thus, pretest-to-posttest improvements for

L,

standardized comprehension were expected to be greater in the
.reciprocong-lroined condition than in the control group. On the other
hand, there was no theoretical reason to expect that comprehension
instruction would have a dromatic or differentiol effect on standardized
vocabulary performance. Even greatly improved comprehension for the

several weeks of reciprocal instruction would be expected to have little

H
-
-
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effect on long~term knowledge of vocabulary Thus, il was anticipated
that there would only be small pretest-to- postlest changes in both
condilions for stondardized vocabulary cchievement. If this pattern were
oblained, it would be strong evidence thal reciprocal instruction caused
the standardized comprehension gains. Allernalive causal mechanisms (e.
g., increased molivation to do well on lests, improvements in test-taking
skills) would ke expecled to have general rather than discriminative
effects---Thal is, allernative causal mechanisms yould be expecled lo
affecl both comprehension and vocabylary performances. See Cole and
Means (1981) or Rohwer (1976) for additional commentary atoul isolation
of causal mechanisms via analyses of petlerns of ciscriminalive effects.
Methods

Subjects

Thirly-six grade-4 (10 females, 26 males; age range = 9 yrs 2 mos lo
10 yrs 10 mos) and 36 grade-7 students (22 femoles, 14 males; age range
= 12yrs S mos to 14 yrs 1 mo) participated in this study. The grade-4
studenls were enrolled in 6 schools; the grade-7 participants were in 2
schools. All were English-speaking Canadians. (Grade-4 and grade-7
students were studied here becouse comprehension is emphasized as an
important goal of readi:., instruction throughout the second half of the
grade-school years.)

As in Palincsar and Brown's (1984) Experiment 1, all participants
were nominated by their teachers as adequate decoders but poor
comprehenders. None were classified as learning disabled or mentaily
retarded, again consistent with Palincsar and Brown (1984, v itperiment 1).
Whether the subjects actually inet the crileria of being adequate decoders

but poor comprehenders was checked using standardized measures. All

11
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could decode at Teost B0% of the words that students at their grade level
ore expected Lo be able to decode 03 measured by performance on the
Diagnostic Reading Scales (Snache, 1972). All grade-4 subjects scored
below the 50th percentile on the reading comprehension subtest of the
Metropolitan Achievement Test (Prescott, Balow, Hogan, & Farr, 19767; all
grade-7 participants scored below the 50th percer'llne on the reading
comprehension subtest of the Gates- MacGinitie Reading Test (MacGinitie,
1978). Followirg the pretest, subjects at each grade level were paired on
the besis of their pretest scores (two lowest children in = nair, next two
lewest, and so on) with one pairmate randomly assigned to 2ither the
control or the reciprocal- training condition. Thus, at the L eginning of the
study, participants in the trained and centrol conditions were comparabie
with respect to standardized comprehension performance.

Materials ard Measurements

Standardized assessments b~fore and after the experiment. The
Gates-MacGinitie was used in this experiment 61 the grade-7 level to be
consistent with Palincsar and Brown (1984). Since there is no grade-4
version of that test, the Metropolitan Achievement Test was used at the
lower grade level. The comprehenston portions of these tests are similar
in formal. The tests include a number of short passages followed by
several multiple-choice questions. The questions tap understanding of
delails as well as whether students can integrate ‘nformation in the
passages. Understanding of inferences and implications suggested by text
ore also covered by some items.

The vocabulary subtests of the Gates-HacGinitie Tests and Canadion
Tests nf Bosic Skills (King, 1967) were also administered at the grade-7

and grade-4 ievels respectively. Children are presented individuel words
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on these tesis and are requirad to select synonyms given multipie choices.

All participents in a school were administered these standardized
tests simultaneously {i. e., the tests were group administered), with all
participants tested twice (immediately before and at tne end of the
experiment). Alternative forms of the tests were administered to each
subject at the two testings, with oppropriate counterbalancing. That is,
helf the grade-7 subjects receivec one form of the Gates-MacGinitie
before the 13 experimentel sessions, ond half received the other form
before the 13 sessions. Subjects were tested at the end of the experiment
on the version of the test not experienced previ-usly. The standardized
comprehension measures required 45 mins per administration; the
vocabulary assessment required 15 mins.

During the experiment. Grade-appropriate expository passages (300

to 900 words long) were used for training in the reciprocal instruction
condition; control subjects read these passages during sessions
corresmn’din'g to when reciprocal training occurred. The 13 grade-4
passages were taken from Bailey and Quick (1961), Code (1571}, end Thorn
and Richmond (1972); the 13 grade-7 passages were from Code (1971). In
addition, the seme sources provided 26 shorier (about 200 word)
ex,0sitory passages (i. e., one for each of 13 days of training at the two
grade levels) that were used to make daily assessments. Evaluation of
student comprehension (i. e., 10 comprehension quesiions were ansyered
after a passage was read) alternated with assessments of whether
subjects could retell the contents of passeges from memory, so that half
the daily assessments involved question onswering ond holf retelling. The
same passage was used in both conditions for a given training session.

Two hundred word passaeges were used for daily assessments because of

13
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time constraints. On those days when the daily assessment involved

answering comprehension questions, 5 of the 10 questions required recall

of something explicitly stated in the passage and S required report of

something implicit in the text. See Appendix A for one such passage and

its 10 comprehension questions.

In closing this subsection, we note that the training and daily
assessment passages used in this study were shorter than the passages
used by Palincsar and Brown (1984, Experiment 1). The length of passages
was constrained by the amount of time available for each of the 13
sessfons. We selecled readings that would permit completion of the
training passage and daily assessment in 8 half hour with o relaxed pace.

Summary. The various assessments end when they were made :s
summarized in Table 1.

Insert Table 1 About Here

Procedures
Participants were seen by one of three experimenters (lwo females,

one male, all in their 20s). A given child worked consistently with only
one of the experimenters. Each experimenter worked with an equal number
of reciprocally-trained and control participants.

Reciprocally-trained condition. Strategy training occurred in small
groups of 2 to S students over the course of 13 days. Although this was
shorter than the 20 days of training in Pelincsar and Brown (1984,
Experiment 1), improvements in processing due to reciprocal instruction
reached asymptote by the end of the thirteenth session in their study.

Thus, we were optimistic that intervention gains might be obtained with

14
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less than the full 20 days used in the previous study. The sequence and
content of instruction was compareble to that used by Palincsar and Brown
(1984, Experiment 1): (8) The teacher first explained and modeled
coordinated use of the four comprehensien strotegies. (b) Students
executed the strategies in a reading group, teking turns acting os the
leacer of the group. These student leaders elicited predictions, questions
about the text, requests for clarifications, and summaries of text content
from the reading group participants. (c) The aduit teacher provided
guidance and feedback as required. (d) There was also support from fellow
students who provided input to each other s required. (e) Instruction was
vrithdrown as students’ competence in executing strategies increased.
(f) Throughout the process, the adult provided critical metacognitive
information about the strategies, such as commentary about why, when,
ond where to use the procedures that were being treined.

The 13 sessions of reciprocal training were divisible into four
phases: (a) On the first four days, it was explained to subjects how to ask
questions, clarify unknown words or phrases, summarize passages, and
predict whot would happen next using passage clues. These explenations
followed scripted lessons developed by Palincsar and Brown. Each doy o
ney strotegy was introduced ond the previously learned strotegies were
procticed. Students took turns attempting the trained processes beginning
with the first session. Rather then teking up large amounts of space
relating the scripted commentory, readers are referred o Palincsar and
Brown (1984), Palincsar (1986, 1987), and Palincsar, Brown, and Mertin
(1987) for detailed itlustration of such explanations. The most importent

ottribules of the four trained strategies ore reviewed in Teble 2, however.
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(b) For days S and 6 subjects read the story eloud and took turns
clarifying, questioning, summartzing, and predicting. On 6 iypics! day, the
adult instructor introduced the training passege for the dey with a brief
discussion intended to activate students’ prior knowledge c>out the topic.
The adull called ottention to the title and requested predictions about the
passage based on it. Then, the adult assigned o student to serve as
“leacher” for & segment of the pessage. This student leader ottempted to
predict (before reading) what might be contained in the passage. This
prediction was based on prior knowledge of concepts in the title. The
leader also generated questions as reading proceeded and summerized the
content of the passage. The leader made clarifications both during ond
after reading. ¥hen the student leader experienced difficulties, other
students provided assistance. The leader 8lso solicited requests for
clarification from other members of the reading group. Al participants
were aware that they could es d}f or clarifications whenever they were
needed. The peer leader also requested fellow students to generate
questions, to summarize the segment, and to make predictions about
subsequent segments of the passage.

(c) For days 7 through 11, the passages were divided into segments,
with students reading each segment silently. Subjects read stories one
segment at o time. Then the edult elicited oral clarifications, questions,
summaries, and predictions from the students. Supportive prompting was
provided as necessary; feedback was given consistently. In general, the

students found this procedure engaging; they enjoyed reading the stories.

16
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(d) For the last two days, subjects read the entire training story
silently without interruption, encouraged by the adult instructor to pause
occasionally to clarify, question, summarize, and predict.

Throughout instruction, the adult provided praise and feedback as
well as modeled strategies when students experienced difficulties.
Students were reminded repeatedly to use the treined strategies whenever
they read. Although nio formal measures were taken, students seemed
comiortable in making the transition from external control and overt use
of strategies to internal control and covert executiion of the procedures.
Hed difficulties been apparent {and we emphasize, they were not), teaching
would have been adjusted to deal with them. In short, the pace of release
from external contro! of strategy use to internal seif-regulation of the
strategies seemed appropriate in thet students did not manifest obvious
problems.

At the end of each training session, students were given a 200-word
daily assessment passage to read silently (individually administered with
untimited time Lo read and re-read until students felt they knew the
passage). On every other day each subjecl was asked to retell the
200-word story aloud. On remaining days, each subject answered 10
comprehension questions aloud. Each participant was provided feedback
daily. The student was shown a graph comparing the previous day's
performance lo all of his or her previous daily assessments.

Control condition. Control subjects also met in small groups for 13

sessions, but received no strateqy training. They read the training
passages silently as the instructor offered assistance with decoding and
understanding of pessage vocabulary when requested. This permitted o lot

of interaction with the experimenter and exposure to the same materials
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that reciprocally-trained students experienced. Control students were
administered the daily assessments as well, with next-day feedback as in
the trained condition. Thus, these subjects also had a lot of exposure to ‘
questions that could be asked abou! the types of passages they were
reading and had practiced answering comprehension questions.
Summry
Becouse this was a constructive replication (Lykken, 1968) of

Palincsar and Brown's (1984) Experiment 1, it is important to be clear
about hew the procedures for the two studies compo'red. Thus, important

differences between the two studies are summarized in Table 3.

Results

Four dependent variables were collected. Two daily assessments
were taken as training proceeded; the two standardized measures were
collected both before and after the 13 training or control sessions.
Each of these four variables was analyzed.using a 2 (grade) by 2
(condition) by 2 (time of testing) onalysis of variance with repeated
measurement for the time of testing factor (Kirk, 1982). We realized from
the start of the study that the effects associated with grade would be
uninterpretable, however---All testing materials vrere different at the
grade-4 and grade-7 levels (i. e different grade-appiropriate daily
assessment passages & different standardized reading measures). Thus,
the effects of grade were included in the analyses of variance only to
remove variability essociated with ege and/or grade-appropriate

materials. By collapsing over grade in the summary thet follows, the

18
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presentation is simplified, and thus, easier to comprehend, with
absolutely no loss of information that is critical or could alter the
interpretation of the significant effects that were obtained.! Thus, only
the dato for the unambiguously interpretable effects (i. e., those not

involving grade) are summarized in Tables 4 (means) and S (test

- o - D - > D an o an - .

stotistics). 2.3 For the most critical analyses in this study, the
evalualions of training effects on standerdized comprehens on
performance, the data in Tables 4 and 5 are complemented by presentation
of within-grade means and statistical tests at the appropriate point in the
text. (Because of the pattern of outcomes that was obtained, providing
comparable means and comparisons for the other dependent variables
would have been little more informative than whet is already summarized
in the tables, and not informative at ¢ll in ways that would have altered
the inlerpretation of the outcomes.)

Daily Assessments
At the conclusion of each of the 13 sessions, participants read a

200-word passage. Retelling of the passage was required on holf the
days; for the other half of the sessions, subjects were required to answer
10 short~enswer questions over the content of the passage.

Retelling. A relelling score vas calculated by scoring the percentage
of propositions recalled (e. g., Kintsch, 1974) from each pessage. Il was
possible to score these retelling protocols with greater than 90%
agreement for two raters. The mean percentages recalled for the three

passages read and retold during the first half of training are recorded in

o
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Table 4 os ore the corresponding dote for the three passages read and

retold during the second helf of training. The only significent effect in the

onalysis was tha! reciprocelly-taught subjects recolled more than control

subjects, with the effect apparent throughout training {i. e., both during
the first ond second halves of training).

Answering comprehension questions. On doys when subjects did not

retell Lhe deily assessment passege, they responded to 10 short-ensyer

questions over the content of the passage. These answers were scored

either as correct or incorrect with no pertiel credil. Reciprocaily-trained

students outperformed controls on this variable. Gverall second-half

performonce was beller than performance during the first half of training,

olthough, as for doily retelling, the effecl of lraining waos apperent
throughout the 13 days of the experiment. ‘

Standardized Reading Measures

In general, the pattern of outcomes on the standerdized reoding

measures was exaclly as had been hypothesized.

Comprehension. As expected, performence improved from before (o
after the experiment. Much more impoitontly, however, performonce
improved more in the reciprocelly-trained than in the control condition.
The meon pretest-to-postiest goin of 9.97 percentile points in the
reciprocel instruction condition woé clearty significent,  (68) = 5.14,

D < .001; the corresponding difference of 1.63 percentile points in the
control condition did not even approach statisticel significence, t (68) =
0.84,p0> .40. The same conclusion follows wilhin each of the lwo grade
levels: The pretest lo postlest improvement in the reciprocelly-trained
condition was from 27.00 o 35.56 (all means in percentiles for these
onolyses) at the grade-4 level and from 22.67 {0 34.06 ot the grade-7
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level, voth shifts clearly significent, respective t (68) values were 3.12
and 4.15, both ps < .01. in contrast, neither pretest-to-posttest change
approached significance in the control condition, larger t = 1.36, p» 10.
Al the grade-4 level, the mean pretest score wos.28.78 compared to 28.33
ot posttest; at the grade-7 level, the corresponding means were 21.17 ond
24.89.

Examination of the distribution of gain s¢ sres for the comprehension

measure (see Figure 1) made obvious, hcyever, that reciprocal instruction

was not a panacea for poor comprehenders. As suggested by Figure 1,
reciprocaliy-trained subjects were more likely to be at or above the
median (+2 percentile points) of the pretest-to-rastlest difference
distribution than were control students, _xg (1,72) = 453, R<.05 (Kirk,
1982). More striking, however, a minority of reciorocally-treined children
experienced large gains (e. g., only one-third of the reciprocally-treined
children experienced gains of 15 percentile points or more).4

Vocabulary. Since 13 sessions of reciprocal instructicn were not
expected to affect long-term knowledge of anything except the strategies
and how to use them, no significant effects on vocabulary knovrledge were
expected. None were obtained.

Discussion

In general, the results reperted here were consistent with Palincsar

and Brown's claim that reciprocel instruction improves stondardized

reading corprehension in students who decode adequately but do not read

with high comprehension. Improvements due to reciprocat instruction

S T T T
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were also anparan! in (ne doily assessment dato.

we believ. th-1 this study provided a convincing demonstrotion of the
utility of reciprocat instruction for poor comprehenders during the latter
elementary-school years. The stendardized comprehension measures
employed here have fure validity. The passages on these tests represent
the types of nerrotiv2 xid expository contents that able students in grades
4 through 7 are expected to be able to read with high comprehension. The
questions accompanying eack: standardized test passage tapped importent
skills thet typify competent reading, like understending main ideas,
integration across ports of a passage, and making inferences.

Moreover, it would be very difficult to attribute the pretraining to
post-training standerdized comprehension gain to enything except
reciprocal training, given the overall pattern of standerdized test results .
ond the woy test doto were collected: (a) The experiment included o |
control condition that received the same number of sessions with the
experimenter as reciprocally-trained participants received. Control
subjects also read the same number of practice passages as reciprocally-
trained students ond had as much practice laking tests as those in the
reciproca!-training condition (i. e., they had been pretested and had
received the doily assessments). Thot stonderdized comprehension
improved very little for ttese control subjects from before to after the
experiment sompared to the reciprocalily-trained students rules out the
possibility thet reciprocol-training effects were due to exposuré to
materials or o special teacher rother then the processes trained as part of
reciprocol instruction. (b) Even though standardized comprehension
improved in reciprocally-trained students, standardized vocabulary

performence did not. General factors (tike sociol influences of the

-
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experimenter) would te expecled to operate more globally. Netably,
Palincsar and Brown's (1984, Experiment 1) reciprocally-trained students
evidenced the same patlern of pretraining o posltiraining standardized
gains obtained here: There was a sigrificant gain for comprehension from
the pre-training to post-training, but very little change in standardized
vocabulory performance. {c) Subjects in both conditions were given the
standardized assessments simultaneously in & group. It would be difficull
for experimenter demand to operate in such a siluation.

Nonelheless, the overall effect on comprehension obtained here was
not "breathteking” (Carver, 1987) or "dramatic™ (Pearson, !985).' The
condition by lime of standardized lest interaction was moderate in size
(i.e., 0.71 SDs; Cohen, 1977), equal to an average-6-month change in the
approximele grade-equivalent score al each grade level. Nonetheless, this
overall effect is quile comparable to effect sizes lgpicallg*observed in
melacognitive training studies (see Haller et al.'s, 1988, metoa-analysis).
Whether the resull was dramatic for an individual varied greatly from
person to person. Only one-third of the reciprocally-trained students
gained more than 15 percentile points 8s a function of the intervention.
Based on the comparison with the contro! condition, oi)oul half of these
would have shown more than 15 percentile point gains even without
reciprocal instruction. In general, the variabilily in gains due to
reciprocal training is consistent with Palincsar and Brown (1984). Their

six reciprocally-trained subjects included one who had no gain, one who

had very great gain, and four in between. Of course, one obvious direction

for fulure research would be Lo determine what types of children are most
likely Lo be the beneficiaries of strategy-training packages like the one

studied here.
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There is no doubt that there was plenty of room for additionel
improvement in comprehension following reciprocal training. Perhaps
therc would have been greater improvement with a longer treatment (e. g,,
several menths or a school year in duration). Evaluation of Tonger
treatments could easily be jusimed since school-bascd instructional
programs can be implemented over a very long period of time.

" Nonetheless, an alternative possibility is that more "bang” might be
obtained for the strategy intervention “buck” with a revised version of the
reciprocal instruction intervention.

Palincsar designed reclproct;l instruction as the focus of her
dissertation in the early 1980s, based on whet was known then about how
to facilitate reading comprehension. There has been an enormous amount
of research on reading comprehension strategies since that initl.ol
conceptualization. There have been extremely analytical investigations in
this decade that were targetted ot processes encouraged by reciprocal
instruction. These include studies of prior knowledge activation (e. g.,
Hasselhorn & Korkel, 1986), summarization {e. g., Taylor & Beach, 1984),
and question generation (Davey & McBride, 1986). Revision of reciprocal
instruction in light of insights from these studies might improve the
treatment. In addition, evidence in favor of s(r&tegies not included in
reciprocal instruction continues te msunt. For instance, ‘raining poor
readers to construct images representing the meaning of centent thet they
read improves hath memory (see Pressley, 1977, for a review) and
comprehension (e. g, Gambre!l & Bales, 1986). Teaching poor
comprehenders to attend to story-grammar elements (i. e., information
about story setting, characters, problems encountered by characters,

attempted solutions te problems, & problem resolutions) as they read
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fiction improves recall of stories (Short & Ryan, 1984). Whether
reciprocal instruction would be more effective if either of these
procedures {or both of them) were added to the strategy mix is on
empirical question, but one that seems yvrorth considering in light of gains
produced by these strategic tactics. See Pressley, Jehnson, Symons,
McGoldrick, and Kurita (in press) and Lysynchuk, Pressley, d'Ailly, Smith,
and Cake (1989) for comprehensive overviews of the mony studies of
specific strotegies published in the 1980s. (In a personal communication,
Palincser indicated to us that the reciprocal intervention is now being
revised to include some of the more effective strategies identified during
the 1980s.)

Suffice to emphasize in closing that the outcome reported here and
the Palincsar and Brown data support the conclusion that patient teaching
of reading strategies can impreve reading performance. ¥hen powerful
strategies are taught by teachers who provide instruction that is adjusted
to student difficulties, there is plenty of reason to be optimistic that
measurable gains in reading competence will follow. Additional analyses
of such complex reading comprehension interventions is certainly

worthwhile given their obvious relevance to reading instruction.
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Foolnoles

! For those inlerested in grade effects, there were significant effects

(B < .05) favoring grade 4s for the daily retelling, deily questions, and
slandard vocabulary. Based on the preles! standardized dale, il was clear
that the grade 4s were slightly imore able than the grade 7s. This may
have accounted for the advantage of grade d4s on daily retelling and
question answering, or il may have been thal there were slightly easier
slories at the grade-4 compared lo the grade-7 level. The only significant
interactlion involving grade was ¢ grade by condition interaclion for the
daily question-answering variable. The difference between trained ond
control subjects was larger for grade-4 than grade-7 subjects for this

variable, a finding of no obvious significaence.

2 A preliminory analysis indicated no effec! for experimenter, and thus,

this factor was not included in the analyses.

3 Use of the subject as lhe. unit of analysis (rather than the treatment
reading group) is defensible because none of the assessmenls were
gathered from the reading group as an aggregate. Even though daily
assessments were obtained when the reading group met, the child was
assessed individually with other group members out of sight and hearing
range. All participanis in the school were given the standardized reading

lests simultaneously.
4 Assuming that there was no true “gain” from pretest to postlest, some

subjects would go up and some would go down due to the less than perfect

reliability of the reading comprehension tzsts. This undoubtedly accounts

31
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for some of the negotivé gein scores depicted in Figure 2.
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Tabie 1§

Summary of Tasks and Measurernents as a Function of When They Occurred

Before the Experiment
Decoding skill measured by Diagnostic Reading Scales

Comprehension measured by Metropoliton Achievement Test for Grade 4s

ond Gates-MacGinitie for Grade 7s

Vocabulary subtests ~f the Canadian Test of Basic Skills for Grade 4s and

of the Gates-MacGinitie for Grade 7s

During the Experiment

Grade-eppropriate passages used to pract.ce strategies in the reciprocal

training condition; seme passages reading in the control condition. '

Daily assessment of comprehension and ability to retell passages on

200-word, grode-appropriate passoges.

Afler the Experiment

Comprehension measured by Metropolitan Achievement Test for Grade 4s

and Gates-MacGinitie for Grade 7s

Vocabulary subtests if the Canadion Test of Besic Skills for Grade 4s ond

the Gotes-MacGinitie for Grade 7s

Lo
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Overview of the Four Strotegies Taught As Part of Reciprocal nstruction

Descriplion

Yhy Use it?

Do it?

Summarizstion

A summary is one or two sentences that tells the most important ideas. A good
summary does pot include detsils or information that is not important.

it can aid under~tanding and memory of what is read.

Sludents told to think of what the paragraph {s mostly about and to construct
a sentonce that reflects the most important information in the paragraph.

Question Generation

Questions are constructed about important information in the text, rather than
sbout unimportant detoils.

Reader can self-test to determine whether they really understand the text. By
asking questions, must identify what is importantina story.

Students told to select important I.nformation from text and use the words
who, where, when, why, what, end how to make up questions.

34
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Table 2 (continued)
Overyiew of the Four Stroteies Taught As Part of Recinrocal Instruction

Why Use [t?

Do it?

Description

YWhy Use iIt?

Some Ways to
Do 117

Prediction

Predicting involves finding clues in the structure and content of the story that
might suggest what would happen next.

Reader thinks about whet is already known and compares it with what has
already been learned In the story. Motivates reading the story to determine if

prediclions are correct.

Students were told to use the title to make initial predictions and use clues
in the story to make predictions as reading proceeds.

Clarifying

Discerning when there s a breakdown in comprebei.sfon and taking steps to
restore meaning.

So that the story will make sense.

Students were instructed to be alert to occastons when they were not
understanding the meaning of text and to process text additionally when there
were problems. For inalance, if & word did not make sense, students were told
to try to discover the mesning of the word by reading sentences before and
afler it. Sometimes “or" signals the meaning of an unfamiliar word. Students
were instructed fo be certain they knew what referents such as “them,” "it,”
and “they” referred to. If after rereading, something was still not clear,

students were instructed to ask for assistance.
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Table 3
Differences in Methods Between Palincsar and Brown (1984, Experiment 1) and the
study Reported tiere
Palincsar & Brown (1984) This Study
Participants Grade 7: 6 reciprocal Greds 7: 18 reciprecel
6 control 18 control
Grade 4: 18 reciprocel
18 control
Adequate decoders, Adequate decoders,
poor comprehenders. poor comprehenders.
None classified 83 None classified &3
learning disabled or 1earning disabled or
mentally retarded. mentally retarded.
Standardized Grade 7 comprehension: . Grede 7 comprehension:
Assessments Gates-MacGinitie Gotes-MacGinitie
Grade 4 comprehension:
Metropolitan Achievement
Grads 7 vocsbulsry: Grads 7 vocabulery:
Gates MecGinitle Gates iacGinitie
Grade 4 vocsbulary:
Canadian Tests
of Basic Skills
Group edministered at Group edministered st
pretraining lo 811 subjects pretraining and post-

in study. Individustly
administered at post-
training to reciprocally-
trained students only.

36
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Tadle 3 {continued)
DI th t (1984, Experiment 1)
and the Study Reported Here

Palincsar & Brown (1984) This Study
Training 1500 words eech 300 to 900 words each
Passages
Daily 400 to 475 words esch 200 words each
Assessment
Passages
Training 20 sessions ' 13 sessions

Trained in pairs. Trained ingroupsof 210 S

children.




Summary.of Mean Yolues for Dependent Yariables A3 o Funclion of Condition and Time of Tesling

Yarisble Reciprocal Control
Daily Retelling®
first Half 23.62 172.67
Second Half 2258 15.88
Daily Questions®
First Half 50.09 41.32
Second Half 61.36 45.30
Standardized
Comprehension®
Before 2484 2497
After 34.81 26.61
Standardized
- Yocabulary®
Before 26.16 25.06
After 3113 31.17

? Mean percentoge of passoge proposilions that were recalled.
b Mean percentage of questions answered correctly.

€ Mean parcentils scoro.




F Yalues for Analyses of Dependent Yariables (Interpretable Effects Only)

C ek wn

Daily Daily Stendard Standard :
Effect Tested Relelling Questions Comprehension Yocabulary J
:
]
Condition (C) 468* 14.00%%# 1.45 0.02 :
Time of j
Testing (1) '%
T c——— ———— 3
13l ¥s. 2nd Half 2.52 12.43 :
Before ¥s. After —e-- ——-- 8.95** 3.54 1
1
i
CXT 0.18 2.83 461°* 0.04 fi
MSg for Ceffect  302.91 390.48 492.79 656.70
(Between Subjects) : 3
MSg for T and 21.95 165.96 135.61 307.75
CXTeffects
(Within Subjects)

Note. Numerastor degrees of freedom = 1; denominalor degrees of freedom = 66.

* pc0s
** b .0}
%1 <.001
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Figure 1: Distribution of Pretest to Posttest
Percentile Changes on Standardized Reading
Comprehension
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Appendix A

1o Daf 3

The violence of an earthquake depends upon the isture of the rock movement and on 114
location. Very smell shifts, whether nesr tha earth's surface or deeper in the crust, cause only
atremor. Lorger shifts thal are fer below will heve a slight effect. Bula lorge, shallow
movement will have powerful effects.

Earthquakes are most 1iksly to cccur where the earth's surface {3 most uneven. One such
area exists where high mountains ere located ciose to very low aress. The low aress may be
valleys on land or nesrby deeps in the ocesn. Both the mountains and the deeps may be under the
surfece of the ocenn.

Reglons of very uneven surface are called esr thquake belts. One lerge earthquake bell ifes
balow the Pacific coasts of North and South America and long the coests of Japan end other: islends
of the Pacific. Other earthquske regions are in the East Indles, the West Indies, Portugsl, Spain,
southern ftaly, Greece, and Turkey snd long the southern edge of the Himalaysn Mountains.
Peopla in oerthquake bells regularly feel small tremors and at times are subjected to violent
quakes (Code, 1971.pp. 141-142).

Comprehensiun Questions
{ 1) On what does the violence of on earthquake depend?
(2) whal are tremors caused by?
(3) Where sre earthquakes most likely to occur?
{4) What sre "earthquske bells™?
(S) Where may earthquekes be found?
(6) Why would ona not went to live in Japen?
(7) What 1s the story about?
(8) Where Is the earth's surface uneven?
(9) What couses the wor st esrthquakes?
( 10) What 1s the earth l{ke In Spain?
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