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ABSTRACT

In corder to determine the effectiveness of a
reciprocal teaching procedure, a study examined the effects of
instruction in metacognitive techniques on the reading comprehension
of technical students. ™ .bjects were 150 male students in a
post-secondary occupational training program in diesel mechanics. A
4-part metacognitive process was taught and practiced in six sessions
over a 2-week period through reciprocal teaching with one
experimental group (requiring students to assume the role of teacher
in a round-robin activity), and through ccnventional teacher-centered
whole class instruction with another. Control groups either read or
engaged in non-reading activities during the experiment. Pre- and
posttests were administered immediately and after 5 weeks, along with
other posttest comprehension measures. Results obtained immediately
after intervention supported the effectiveness of the 4-part
comprehension strategy, but favored neither instructional method.
After 5 weeks, no differences in reading comprehension were shown
among all four groups on follow-up measures devised by the
experimenters, while the posttest showed significant differences
favoring the experimental group which received convertional
instruction. (One table of data is included.) (SR)
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This study examined the effects, over a nine-week pericd, of

instruction in metacognitive technicues on the r=2ading comprehension of
students in a technically oriented post-secondary occupational training
program. A total of 150 students, enrolled in a six-month diesel
mechanics course of study participated. All were males, and the vast
majority had matriculated in the tachnical program within a year of high
school rraduation.

A four-part process (prediction, summari..tion, question formation,
and identification of confusion) was taught and practiced through
reciprocal teaching with one experimental group and through conventional
teacher-centered whole class instruction with another. Control groups
either read "as usual" or engagad in non-reading activities during the
experiment.

Fretest, baseline, intervention, maintenance, and follow-up, and
posttest comprehension measures were taken. Pre- and posttests involved

2lternate forms of the Cooperative_ English_Test, Level Z. Other

—— e e it s i s e e i, e s i S e

measures involved reading five—hunared word selections and responding to
ten short answer comprehension questions which. 0OF the ten gquestions,
four were text explicit, three were text implicit, and three were script
implicit.

Although, the reciprocal teaching group seemed mare actively
involved with the information in the readings, preliminary analysis
showed their performance after the intervention phase was not bettar
than that of the other groups. Results favorad the four-part procedure,
but neither experimental format showed superiority immediately after the
intervention phase of tha studv. ftter five weexs, rno di+ferenc2s 1n

reading comprehension wers shown on follow-up comprehensisrh neasuras
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devised by the euxperimenters. Fosttest scores on the Cooperative

English_Tast, hawever, showed sicnificant differences favoring the
experimenfal group which received conventional, whole-class instruction
compared with control groups.

We surmise that advantages to the whole-class instruction group
reflected the traditional format of the technical school which
cooperated in the study. Further, the results suggest that extending

the pericd of instruction and practice may enhance the long-term effects

of both the four—-parit process and reciprocal teaching.

Background

Sel f-awaraness and self-regulation (metacognitive processes) are
widely acknowledged as important factors in comprehension and learning
{Armbruster and Brown, 1984). In prablem solving and learning centexts,
superior performers self-monitor their levels of success and adjust
apprcpriately.

The notion that strateqies for more effective learning can be taught
has received considerable attention from researchers during the past
decade. In the context of praoblem solving, Sternberg, (1977), suggasts
the possiblity that intellectual aptitude can be enhanced through
instruction in the use of metacognitive methods. Examinations of the
effects of self-regulatory strategies on learning show the positive
influence of learning—-to-learn strategies on rew learning experiences
(Bransfaord, 1979).

Sel f-regulation of reading comprehension and learning has been the
faocus of recent studies (Collins and Zmithk, 198Z; Falincsar. 19€4) which
have emphasiced specific aspgectz of how to teachk studerts tc

self-monitor and self-ragulate comprehension and l=arni-g. whil2 ncoting
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that *training :n such technigues results in worthwhile and reliatls
improvements, Baker and Brown (1934) express chagrin gver the lack of

research dealing with adult metacognition.

Method

The study examired the effectiveness of reciprocal teaching as a
method of instructing students in a metacognitive reading comprehension
proceflure. Reciprocal teaching is derived from the Re@uest Procedure
(Manzo. 1969), which ha. been extanded by Collins and Smith (1982} and
refined by Falincsar (1984) as a tool for enhancing the text
comprehension of junior high school remedial readers. A small-group
methcd, reciprocal teaching requires students to demonstrate
participation and learning by assuming the role of teacher in a
round-raobin activity.

The metacognitive comprehension method involves four comprehension
monitoring/regulating techniques known to be impoartant in
comprehension--sel f-questioning, summarizing, predicting, and critical
evaluation of texut.

Four groups of forty student subjects and their instructors were
involved in the study. Group One learned and practiced the four part
comprehension strategy through reciprocal teaching. Group Two learned
and practiced the comprehension method through conventional
teacher-centered lecture/demonstration and practice activities. Group
Three performed course-related reading activities during the time that
the experimental groups engaged in comprehension activities. Group Four

engaged in routine. non—-reading course activities.
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Subjects

The study involved four equal groups of approximately *forty randomly
assigned students who were enrolled in a post secondary technical diesel
automotive training program. The courses involved in the study were

required in the technical curriculum.

Design

The design of the study involved a repeated measures,
multiple—-baseline across groups experimental procedure. Experimental
groups experienced four conditions: baseline, intervention with
instruction by teacher, maintenance, and follow—up. Eacn condition
involvea reading a brief assessment passage and writing brief answers to

ten comprehension gquestions. £ standardized test of reading

baseline and after follow-up pha=es ot the study. The control groups
participated in non-experimental activities, but completed the same
assessment tasks, including pre-tests and post-tests, as the other
groups.

Frior to initiation of the study, separate one-hour training
sessions were conducted for the lead technical instructor, who then
ccnducted all experimental and testing sessions. For the instructor and
four students of Group One, this consisted of the investigator’s
explanation of the four comprehension self-monitoring/enhancing
activities——question formulation, summarization, prediction, and
critical evaluation of teit-—-and an introduction to the reciprccal
teaching procedure. Instructional technigues were then demcnestrated by
the investigsastor and noracticad under his supervisicon by the instruvztior

and student=z.
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Th2 training session for Group Two procedures i1nvolved a discussion
of the four-part comprehension methad with the training instructor,
followed by demonstration and simulation of its presentation to a large
group of students.
For Group Three, the training instructor received demonstration and
practice in the use of review., overview, and vocabulary in introducing

reading assignments.

Procedures

Procedures for Groups One, Two, and Three were the same, except for
Inter-enticn, the second stage of the study. Group Four participated in
pre— and posttest activities only. Otherwise, throughout the study,
Group Four engaged in r.armal technical program activities.

Baseline activities involved three 10 minute sessions in which all
students read technically-oriented assessment passages "as you usually
read." A taxonomy (Pearson and Johnson, 1978) was used to develap
text-explicit (answer stated in text), text-implicit (answer in text,
but not in one place), and script-implicit (answer derived from
experience) questions for evaluating student comprehensioun.

Intervention activities for Group_One invc. red reciprocal teaching
in the use of the four self-regulated comprehencsicn activities during
twenty—minute sessions on six sessions over a two—-week period.
Sub—groups aof four students were formed within the class. Each
sub—-group was led by a trained student who oegan by modeling application
of the four comprehension self-monitoring/regulating tachniques, then
passed <he group leader’'s role along to studant members aof the graup.

In the final five mirut=ss of each I minute intervention sz=sz:cn,

asseszment gzssages were read and comprshensicorn gquestions anSwerzd.
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For Group Twao, intervention activities wers ths same, e:c=pt that
reciprocal teaching was not involived. Instead., the four-step
comprehension method was taught through teacher demonstration and
practiced independently by students.

For equal amounts of time, at this and other stages of the study,
Group_Three participated in reading activities which did rot invalve
experimental treatments. Group Four engaged in routine, non-reading
coursework during the same time periods that other groups read.

Maintenance activsities for all_groups were conducted aover three
sessions during the week immediately following the intervention
sessions. Maintenance sessions were similar in length and format to
bacseline sessions.
the maintenance sessions were concluded. During a single ane-half hour
session, three assessment passaces were done in aorder to evaluate the
effects of training and practice on reading comprehension.

During the course of the study, all student subjects were asked to
keep daily lcgs of their reading activities. This was to pravide
indications of the degree to which reading skills were used.

At each stage of the study, all students were told of research

evidence that successful workers are careful, thaorough readers.

Materials

Interventicn sessions were conducted with training passages of
expository prose selected from technical texts. Assessment passages of
approximately 400 words, used at the end of each training sessicn, wer=
taken from exnository matzrials cf ditferernt content, but similar
d:fficulty, compared to the training matarials. Fre—- amc pcs:itssts

—_~
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invclved administration of the Cccperat:i.e Ergl:sh Test, Forns 2A anc

ZE.

Results
Freliminary analyses show statistically significant differences
favoring one or both of the two experimental groups which received
training in the use of predicting, summarizing, questioning, and
identifying confusion.
The ONEWAY analysis of variance procedura of the Statistical_ Package

e e R e e e e o=

for_the Social Sciences, shows similar pretest and follow-up/posttest

-

performance for all groups. The Baseline performance f Group Two
(conventional, whole group instruction) was superior to the control
group’‘s. During the Intervention phase, Group One (the =mall group
reciprocal teaching group) performed better than the control group. In
the Maintenance phase, both experimemtal groups performed significantly
better than the control group.

After 1.ve weeks of routine activities, Follow-up measures shaowed no

difference in group performance, but on the post experimental

p—2——4 AP e

The central purpose of the study was to determine the effectiveness
of the widely accepted reciprocal teaching procedure on the reading
comprehension of technical school students. In guesticn was the
r=1ative value, compar=d to conventional wnzls-class instruction. 3+ the
small-group reciprocal crocess as a means cf te2aching summarizat:cn.

guecsticr. formation, critical analysis, and prediction.  Intuitive
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Technical Schcol Comprzhensior 8
observations of the tzchnical schcnol faculty and the researcher who
observed in the school suggested that reciprocal teaching was, indeed,
more effective in involving students meaningfully with the passages read
as part of the study. On the basis of their abssrvations, schaool
faculty discussed plans for using -eciprocal teaching as a methad of
anhancing learning school subject matter.

The preliminary results of the study support the effectiveness of
the four part comprehension strategy, whether taught in small group or
whole-class formats. The results suggest that six training sessions,
while temporarily effective in enhancing reading compr=zhension among
post-secondary technical school students, have no long-term et fects.

It is possible, however, that the students of this highly resgimented
technical school program were more comfortable with whole class
instruction. Emall-group reciprocal teaching procedures, which produced
promising levels of student involvemenc, might prove maore effective if
implemented over a longer period. The effects of this instructional
faormat on reading comprehension and learning deserve further study.

The results of this preliminary analysis of the study suggest that
reciprocal teaching praocedure may not be as effective as traditional
teacher—-centered instruction with students in technical training
programs. Prior research with poorer juniar high school readers
supparted the use of small-group reciprocal teaching as a means of
improving reading caomprehension. In thie study, although instructors
and experimenters aobserved greater student enthusiasm and involvement
among the recipracal teaching group, the four comprehensicn enhancing
techniques—-—-summarization, question faormation, critical amalysis. and

prediction——norovedad no mcre effective in rscip-zcal teachking than whan

taught through conventicnal, large-grows, tezchzr—csnherad irssiructicon.,
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TABLE ONE
ONEWAY Anal vysi1s of Variance Means

Cocp. Eng. "omprehension Measures

Fre Fost Base. Interv. Maint. Follow-up
Grp. 1 28 25.3 16.7 19.20% 18.80* 13,972
Grp. 2 28 J0.7826+ 18.13+ 18.13 20.5465% 17.025
Grp. 3 28 23,133 15.066™ 15.40" 15.333~ 14.27
Grp. 4 28 26.8 - - - -

+ denotes means which are significantly different (.05 level of
zegnificance) from means marked ™
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