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strategy Training 1

‘ INTRODUCTION

Interest in information-processing strategies as determinants
of intelligent performance has increased dramatically in the last
decade. A wide variety of theoretical issues and attendant
empirical studies have been undertaken, based upon a conceptual-
ization of the human information—processing system that
distinguishes between the routines used for processing and storing
information 9n one hand and the "contents” of the information-
processing system on the other. In simple terms, it is currqptly
widely accepted that it is more important to "know how to kno;";than
simply to "know." Adaptive approaches to one's environment can be
facilitated by enhancing routines for problem-solving, remembering,
etc., rather than by £filling slots in the information-processing
system without providing the routines or strategies necessary to
access information already stored and to efficiently store incoming
information.

In acddressing issues of information-processing strategy use by
human knowers, the central question for developmentalists and
educators concerns the acquisition of information-processing
strategies. How are these strategies acquired, and at what age?
What are the constraints imposed upon the ideal information-
processing system by immaturity or handicapping conditions? How can
these constraints be conceptualized in studying, and eventually
ameliorating, the information—processing deficits of immature

knowers?
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A useful distinction has been made between control processes

and structurak»differences in the performances of human knowers.
Initiaily drawn by Atkinson and Schiffrin (1968), this distinction
has come to be widely accepted in the field of cognitive psychology.
In essence, "control processes®™ refer to optional strategies that an
individual brings to bear upon a task (a memory task, a problem—
solving task, etc.). Structural differences refer to the invariant
components of the system that constrain the ability of the problem
solver to perform a given task. To make an analogy with computer
operation, the structural differences are likened to computer
hardwiare~-for example, the number of "bits" that can be stored in
the system. Control processes might be likened to software,uﬁg;that
they operate upon information to make for efficient problem solving.
The efficiency of the system is greatly affected by the software
(for example, the number of steps in a program), but the capacity of
the system is ultimately constrained by some hardware features.

A major implication of the hardware/software distinction is
that control processes are susceptible to training, while structural
fea:ures are not (Campione & Brown, 1977). This distinction is
essentially the same as that made Sy Flavell (1970) in his
discussion of strategies in memory tasks in which he compares
"production deficiencies," or the lack of spontaneous production of
mnemonic strategies, and "mediation deficiencies," or the lack of

ability to use mnemonic strategies when provided. Volumes of

research data have been generated during the past ten years as a
result of Flavell's critique by studies attempting to determine
which tasks can be learned (and thus are subject to control

processes) and which tasks cannot ke learned (and thus are
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constrained by structural features), by subjexts of varying ages
(Flavell and nglman, 1877) 25 well as by subjects with handicapping
conditions, notably mental retardation (Fisher and Zeaman, 1973;
Campione and Brown, 1977).

Another major implication of the control processes-structural
limitations distinction is the necessity for considering dev:lop-
mental models o cognitive processes. Structural limitations may bhe
temporary (Campione and Brown, 1977), and what may be trained at one
developmental level is not the same as what may be trained at
another developmental level. Each of the structural components
described by a particular information processing model may be a
locus of change that affects the trainability of control proé3§§es
at different stages of individual development. For example, one
model of intellectual processes (Brown and Campione, 1979)
introduces the distinction between features of short—term
memory—--including capacity (the number of "slots"™ in short-term
memory) , durability (the length of time of decay of information in
short-term memory) and efficiency (various other processes, like
speed of access, etc. in short term memory)--and features of
long~term memory, like knowledge baée (the actual quantity of
experience of the knower), schemes (Piagetian~type rules of
thinking) and control processes (rules and strategies for knowing,
remembering, problem-solving, etc.).

These general areas may, of course, be described using
different terms, depending upon the sub-specialty of the author.

The degree of emphasis on one or another component of the
information-processing system also differs from one account to

another. Neo--Piagetians (Pascual-Leone, 1970; Case, 1978), for
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example, place a great deal of emphasis upon working capacity and

its relation to operative schemes, and correspondingly less emphasis

information—-processing system. The critical point is that 4ll these
componenﬁs méy‘develop; capacity, durability, efficiency,(knovledge
base, schemata and control processes can, theoretically, change in
the course of ontogenesis and can serve as structural limitations on
“other parté of the developing infokmation—pfocessing ééégem. For
example, Chi (1978) discusses ways in which limitations of the
knowledge base can account for differential performance by children
and adults on memory tasks in experimental situations in which
mnemonic strategies have been prevented (that is, neither gfghp‘is
using mnemonic strategies). In such a situation, the size of the
knowledge base is a structural limitation upon the performance of
the memory task. Both groups, if trained to use strategies or
allowed to spontaneously use strategies, would be expected to
improve their task performance, but the relative position of
children and adults would remain constant. Similar accounts have
been part and parcel of Piagetian literature for some time:
differences in operational level pfovide structural limitations on
the performance of children that are resistant to training efforts
(Kuhn, 1974).

In sum, the operational definition of control processes as
those strategies or rules for problem solving that can ba trained is
subject to two major limitations: (1) failure to perform adequately
on any particular training assessment may be the result of a faulty
training prbcedure; and (2) failure on a particular training

assessment may be the result of a temporary structural limitation

e ————————
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due to the immaturity of the information-processing system. 1In
spite of thesi limitations, the distinction between control
procesées and structural limitations is valid because of its power
to distinguish between what can be changed and what cannot. The
emphasis becomes not "what a person can do" but "what a person can
be trained to do," a distinction with critical importance when
discussing the problem of poor learners.

The training paradigm has recently been discussed in
theoretical terms as the "instructional approach™ to cognitive
psychological research. Belmont and Butterfield (1977) set forth
the criteria for the ideal training study in psychological research,
including provisions for direct measurement of strategy use;¥x.;
detailed task analysis of the problem to which the strategies are to
be applied, and well~defined evaluation criteria to assess
strategy—~use competence. In addition, they note that failure to see
results in the implementatign of a training study may be the result
of inadequate training procedures. Indeed, the requirements of the
instructional approach are such that definitive statements about the
nature of a production or mediation deficiency are not possible
without repeated attempts to train ‘the strategy in question. As
Turnure, Buium and Thurlow (1976) point out, some inefficient
information-processing performances may be the result of an
"instructional deficiency": the experimenter has not heen
sufficiently ingenious in eliciting spontaneous strategy production
or in training strategies for information processing. This has the
effect of "blaming the victim" for a less~than-adequate performance

in an experimental testing when, in fact, the experiment itself does

not aliow for the st rategy to be implemented by the subject
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(Borkowski and Cavanaugh, 1979).

An addit{pnal criticism of training studies in general has been
their éuperficial qu;Iity. As Brown and Deloache (1978) point out,
literally hundreds of training studies in information-processing
strategies have appeared in recent years, but their quality with
respect to actually improving the performance of the subjects has
been less than inspiring. The instructicnal relevance of the
materials to be processed (remembered, etc.) is negligible; the
strategies have been trained, but the effect on the subject is not
long-lasting. As these reviewers point out, repeated demonstration
studies will not add anything further to our knowledge about the

production of strategies by inefficient knowers or the amenaﬁility

to training of these knowers. We know that inefficient information

processors do not spontaneously use strategies, and we know they can

be trained to do so. What is been needed is research on the

applications of these findings.

Since the early discussions of the production-mediation
deficiency hypothesis, these constucts have figured prominently in
the discussion of the information-processing deficits of the
handicapped. Ellis (1970) discusséd the differences between
retarded and normal populations as being due to a difference in the
spontaneous use of information~processing strategies. Because of
the lack of improvement in retarded persons' performance on a serial
recall task as a function of increased exposure time, Ellis
hypothesized that normal subjects were doing something with the
increased time that retarded subjects were failing to do;
specifically, normal subjects were rehearsing the stimuli to be

recalled and the retarded subjects were not.

10
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Subsequent research with the retarcded lends support to this
interpretatioq. In two early studies, retarded children were
traineé to rehearse stimuli to be remembered on a serial recall
task. Early rehearsal training studies with EMR populations
demonstrated that this strategy can, in fact, be trained and the
strategy can be maintained over time by this population. 1In one
such training study, Brown, Campione, Bray and Wilcox (1973) trained
EMR adolescents with a mean MA of 7.5 years to rehearse an
inspection set of stimuli in a "keeping-track task" (a task in which
the subject is required to monitor the current state of a number of
variables as they are changed). Retardates trained to use a
cumulative rehearsal strategy-—-that is, saying to themselvestiyg
stimuli in a set of cumulative fashion ("cat; cat-dog; cat-dog-bear;
cat—-dog-bear-lion," etc.)--performed the keeping track task about as
well as normal adolescents. In a similar experiment, when normal
subjects were prevented from rehearsing by contracting the
inter~trial time interval, they performed about as well as untrained
reta.ded subjects. These results were replicated six months after
training without prompting by the experimenters (Brown, Campione and
Murphy, 1974), although it must be hoted that the setting,
experimenter, and stimuli were all retained to provide for maximum
familiarity for the retarded subjects.

Attempts to train a more complex rehearsal strategy to
non-producing subjects were made by Butterfield, Wambold and Belmont
(1974) . These attempts were generally successful, in that the
retarded subjects (CA ranging from 13-21) did learn to use the
trained strategies. However, deficienies in sequencing and

selecting sub—roupines required the training to be highly

11
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task-specific., For example, subjects were trained to use a
"cumulative rgpearsal-fast finish"™ strategy to remember the
positiéns of letters in a six~letter list. The strateqgy involves
(1) rehearsing and storing the first three letters, (2) keeping the
last three letters in short-term, or passive, memory, and (3)
attempting to answer the position probe before the memory trace
erodes from short~term storage. 1In the course of training, the
subjects were taugnht to perform eight separate steps:

l. Use the passive system to construct a rehearsable

group of the first three letters

2. Transfer these letters to the active memory store by
rehearsing them

‘.
~

3. Stop attending to those first three letters while h
exposing and attending to but not rehearsing the
last three letters

4., Expose the probe letter immediately after attending
to the sixth letter

5. Immediately search the entire contents of the
passive memory store

6. Respond at once if the probe is found in the passive
store

7. If not found, search the active store serially
8. Terminate that search byhresponding when the probe
item is located.
Performance on the memory task did not improve when subjects were
trained to perform stebs 1, 2 and 3 together, or when they were
trained to use steps 1, 2, 5, 6, 7 and 8 together. Only when they
were trained on all eight steps in sequence did the retarded subjects'
memory performance resemble the performance of normal subjects.
The complexity of the instruction needed to produce gains in this

study seriously raised the question of the generalizability of

12
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strategy training. If such complex training is needed for such a
simple task, 9?“ the training ideal ever proceed to "real life™ tasks,
which ére infinitely more complex? More recently, researchers in the
area of strategy training have responded to this question by
attempting to train strategy generalization using a rehearsal
strategy. As noted above, one approach to the failure of a training
study is to alter the training procedure: if the subject fails to
perform adequately after training, the training procedure itself may
be at fault, not the subject's ability to learn. Belmont and
Borkowski (1978) demonstrated that retarded children can be taught to
use a rehearsal strategy that generalizes to highly similar, but not
identical, recall tasks. In learning 7-~letter strings, varigﬁ§\input'
strategies were trained in combination: cumulative rehearsal of the
first four, followed by passive storage of the last three; cumulative
rehearsal of the first three, followed by passive storage of the last
four, etc. In tasks requiring the recall of the string in various
orderings (last three, then first four; last two, then first five,
etc.), retarded children who had received two training sessions
performed better than once~trained children, especially in later
trials. It appears that the amountlof training and the teaching of
multiple strategies facilitated performance on an untrained, but very
similar, recall task.

The utility of training information—-processing strategies to
retarded subjects is not limited to tasks of serial recall. The vast
training literature cannot be reviewed in its entirety here. Efforts
to train handicapped subjects to use strategies of categorization and
clustering as aids to recall have been reviewed by Bilsky and Evans

(1979) ; and the general area of strategy training with the handicapped

13
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learner has been reviewed by Brown and Campione (1977)., The bulk of
these studies suggest that training information-processing strategies
can re;ult in greatly improved performance by the handicapped learner
on a wide variety of information-processing tasks.

In research on strategy maintenance and generalization by the
retarded, the amount cf training involved has been found to be a
critical factor. The question of maintenance and generalization has
proven to be one of the most difficult to address with retarded
populations because of definitional issues about what types of

performances constitute evidence for maintenance--that the strategy

has been retained in substantially unchanged form after the tralnlng

sessions--and generalization—-~that the strategy has been retalned and

has been applied to new situations by the trained subject. Current
workers in the field of strategy training disagree about the extent 6f
both maintenance and generalization of strategies trained to retarded
subjects. Some reviewers, potably Campione and Brown (1977) conclude

that maintenance of strategies has been demonstrated, especially in

cases where a sufficient amount of training was involved. OQther

reviewers, notably Borkowski and Cavanaugh (1979) £f£ind evidence for

both maintenance and generalization of trained strategies by retarded

subjects.

Two issues must be raised with respect to the question of the
possibility of long-lasting effects of strategy training with retarded
subjects. The first issue, mentioned above, is that the failure to
demonstrate generalization effects should by no means be regarded as
testimony to the subjects® limitations until a wide variety of
training procedures have been employed. In other words, the

"instructional deficiency” of experimenters described by Turnure,

14
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Buium, and Thurlow (1976) may account for the lack of impressive

generalization’effects by retarded subjects trained in

information-processing strategies reported thus far. The second
issue, raised by Borkowski and Cavanaugh (1979) in their review, is
that generalization is not likely to be demonstrated in training
situations that do not maximize maintenance. Strategy maintenance is
a logical prerequisite for strategy generalization. Training
methodologies that attempt to demonstrate generalization must
therefore maximize the probability of strategy maintenance. One way
to maximize strategy maintenance is to increase the amount of strategy
training.

This prdposal has been supported by a number of recent gﬁques
that have involved manipulation of the amount of training sessions to
assess the impact of amount of training on strategy maintenance.
Number of sessions has been found to significantly increase strategy
maintenance with elaboration strategies on a paired-associate task by
retarded children (Turnure and Thurlow, 1973). Borkowski, Cavanaugh
and Reichart (1978) also found a significant increase in strategy
maintenance due to increased number of training sessions with a sample
of normal children. In both these éases, the significant gains in
strategy maintenance were made after an increase from gne to two
training sessions. Although individual differences in maintenance
also occur that are related to the "level" of training, it appears
that at least one necessary condition for the demonstration of
strategy maintenance is sufficient amount of training for the subject

to acquire the strategy in a meaningful way. We therefore conclude

that long-term strategy training is a necessary precondition for the

maintenance and generalization of information-processing strategies.
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The research reported here responds to the critical issues raised
in the previoQ§ section. Although the training study as a research
paradiém has generated a great deal of sophisticated training
technology in the area of cognitive psychology, little of this
sophistication has been passed on to workers in the field of
education. In part, this lack of communication may be attributed to
the increasing specialization in both psychology and education.

Little is known on either side about the others' werk, and this
isolation often results in a duplication of efforts. As Brown (1978)
reports in her review of the relationship between metacognition and
information-processing strategies, the entire area of metacognition
and strategic approaches to informaticn-processing was at onéﬂ;%me
known as "study skills" (Robinson, 1941).

In general, research in cognitive psycholcgy has been rigorously
controlled with respect to appropriate experimental procedure;
including the careful manipulation of relevant independent variables,
appropriate control populations, and so on. On the other hand,
research in the application of strategy training has been
characterize@ by instructional relevance but a lack of attention to
appropriate experimental design and the detailed specification of
training procedures and manipulations of relevant variables in the
training domain (Borkowski and Cavanaugh, 1979). The objectives of
the research reported here were, in general, to address this knowledge

gap with some experimental research that is instructionally relevant:

to attempt to move from the laboratory to the classroom without losing
the lessons learned in the laboratory. This goal, while difficult to
achieve in practice because of the specialization of the professionals

involved, nevertheless remains the logical extension of the efforts at

16
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strategy training. As stated above, we now know that retarded
subjects can be trained to use information-processing strategies, but
. can théy be integrated into their daily knowledge routines? 1In other
words, the retarded can be trained to uses strategies, but can they be
trained to find them useful? In their seminal review of strategy
training literature for the retarded, Borkowski and Cavanaugh state

the problem as follows:

It is clear that the field of instructional research
heeds well-controlled onutcome studies aimed at
assessing the advantages and disadvantages of
incorporating strategy-based training programs into
formal educational curricula. Since applied
instructional studies have not been systematically
conducted with proper attention to controls, we are
working more from faith than fact when we urge -
teachers to tell their children how to learn as well &
as what to learn. The implications of this maxim for °
educational change are so great that the facts must
be gathered in the decade ahead. [p. 588]

0 Consequently, the objectives of the research reported here

were twofold:

-

l. To increase the dialogue between the disciplines of
cognitive psychology and education by applying training
technology from cognitive psychological training studies to
educationally relevant problems in the classroom; and

2. To test the hypothesis that long-term support for the
use of information-processing strategies will result in more
maintenance and generalization of trained strategies than will
short-term interventions.

In order to meet the first objective, a cognitive strategy
was needed to be selected that was (a)‘well—documented in the
cognitive psychology training literature, and (b) was capable

of being adapted, with little modifications, to tasks that

17
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might be encountered in a school setting. Categorization was
selected because of its extensive use as a model of an
informétion processing strategy in cognitive research, and
because of its ready application to a familiar classroom task:
remembering items from passages of prose. Although many
categorization training studies have involved the memorization
of stimuli from lists of arrays of pictures, a simple
translation of these items into a prose format makes the task’
much more similar to a task that students encounter every day
in the classroom. Remembering items from a prose passage can
be greatly enhanced using the strategy of categorization. Such
a task is not, however, identical to a categorizatign of itéﬁg“
in list form. For example, the step of "disembedding®™ items
from the prose passage, or selecting items to be remembered and
ignoring the connecting prose, is the feature of the task that

makes it dissimilar enough from list learning to be a "transfer

task" that will test the ecological validity c¢f the strategy of

A}

categorization.

It should be noted here that a burgeoning literature has
arisen in the field of cognitive péychology concerned with the
information-processing requirements of reading comprehension
vis a vis the "instructional approach"; that is, which uses
training studies to illuminate the basic psychological
Processes in reading comprehension (Brown, Campione & Day,
1981). While we agree with this approach and find it
compatible with our selection of prose passages as a transfer
task for categorization, it should be noted that we do not

claim to encompass the entire complexity of the phenomenon of

18
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reading comprehension in this study. Because prose passages
were selected’as the transfer task of interest, we used a
populaeion of poor readers as our target population, including
many children who were labeled "learning disabled"™ or "reading
disabled" by the schools they attended. The use of the
strategy of categorization for items embedded in prose passages
was regarded primarily as a test of the transfer of the basic
strategy. Although we do believe that cognitive strategies,
including categorization, have much to do with the reading
comprehension process, this process is complex; it was not our
expectation that all the problems of the poor readers selected
for this study would be ameliorated by the curriculum de51gned
and evaluated here.

To meet the second objective of the present research, a
strategy training curriculum was designed that included a
short-term introduction to the idea of categorization and its
application to passages of prose. A long-~term curriculum was
also designed that consisted of twice the number cf tutorial
sessions and reinforced the lessons in the short-~term
curriculum. The long-term curricuium applied the
categorization strategy to longer and more complex prose
passages in an effort to test the limits of the subjects®
ability to maintain and generalize the trained strategy. Two
versions of the long-term curriculum were designed, to differ
in one respect: 1in one condition, reading materials were

chosen from the subjects' regular school classrooms (that is,

assignments were taken directly from their social studies or

science bookg )+ This condition was added so as to explicitly

i3

\
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test the conditions necessary for transfer to school-relevant |

tasks.

0 The rese;rch reported here, then, addressed the failure, }

described in the literature of psychology and education, to |
|

apply the sophisticated training methods and concepts from j

cognitive psychology to real problems in education of poor

learners. The strategy of categorization, the transfer task of

remembering items embedued in prose, and the population of poor

readers were selected as a coherent whole to achieve this end.

It was felt that these represented a well-documented cognitive

strategy with a histery of successful training applications; a

transfer task that was likely to be encountered by handicapéﬁd

.

A

learners in an actual school setting; and, finally, a

population in need of appropriate interventions.

20
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METHODS

Overview

The strategy training project attempted to improve the
comprehension skills of poor readers in the sixth and seventh
grade. Three major issues were addressed: (a) could these
children be taught to use categorization strategies for
remembering information? (b) could they then learn to transfer
this skill from the original training materials (stacks of
pictures) to prose paragraphs? and (c) if they could learn to
apply the cognitive strategies to prose, did those strategiegfx
in fact increase their retention and comprehension of what they
read? Children nominated by their teachers were randomly
assigned to one of three treatment groups or a control group.

In each treatment condition the subjects met individually
with a strategy training tutor. Each meeting required 30 to 90
minutes, depending on the child. Training sessions averaged
between 40 minutes and one hour in length. The training
curriculum is described in detail elsewhere in this report.
The treatment groups differed with regard to (a) the overall
duration of the project, and (b) the types of materials used.
One group met regularly for 4 weeks; the other two treatment
groups met for 8 weeks. Two groups used practice materials
that had been designed specifically for the strategy training
curriculum; 1 treatment group incorporated readings based on
material that the subjects were currently studying in their

regular classrooms.

<1
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To assess the effectiveness of the strategy training

curriculum an? the different treatment approaches, the subjects
. were t;ested at two points in time: (1) a few days prior to the

first regular meeting with the tutor, and (2) within a week

following the last tutoring session. Children in the two long

term treatments were also tested at the midpoint of their

training cycle at a time corresponding to the end of the short
- term treatment. In summary, we used a pretest-posttest control
group experimental design. The control group was a
no-treatment condition. The details of subject selection,
experimental design, and the dependent measures used to assess
the acquisition and use of the categorization strategies aré%_
described below.

Subject Selection

Children who participated in the strategy training project
. were recruited from four cl_assrooms--two sixth grade and two
| seventh grade--at the host school. The school was a public
school in a working-class suburb of Boston, with a population
ranging from poor, not working families up to middle-class
families, with some white collar oécupations represented in the
upper levels of income and status. This particular school was
located near a large public housing project, and students from
the project made up a substantial minority of the school's
population. The subject population, then, was drawn from a
larger population in which optimal conditions for good
education do not prevail; indeed, some =f the paramount

concerns of the school staff center around attendance and

‘ truancy, which is a significant problem at such an institution.
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This institution, then, contributed to the types of learning
problems of some of the experimental subjercts (see below) and
contriﬁuted as well to some difficulties in data handling (for
example, one of the experimental subjects, when he discovered
that he was not being promoted to the eighth grade, left school
for the remainder of the year, making post-~test data collection
impossible).

Since the project was aimed at remediating the problems of
"poor readers," criteria were adopted to select a subject
population who were deficient in the skills to be trained in
the experimental treatment, that is, remembering items listed
in a prose format. Two criteria were adopted: (1) that the l?,
children who were selected were "poor readers" as defined by
reading at least two grades below their actual grade level; (2)
that these children did not have any significant problems in
decoding, that is, they were able to read aloud and extract
meaning from prose passages.

The initial proposal for this research focused on EMR
children, because much of the initial work in cognitive
strategy training was done using EMR subjects. The subject
population for this research changed during the course of
implementation for a number of reasons. First, it was very
difficult to find a large sample of EMR children in one place.
Because of widespread mainstreaming and non-labelling policies
in Massachusetts, there are few labelled EMR children remaining
in substantially separate classrooms in schools in the Boston
area. To achieve a large enough subject population, a great

deal of effort would have had to be made to recruit subjects
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from a number of schools, with concomitant expense in staff

time, travel time, and so on. The subjects thus recruited

would have been from a large number of schools, which would

have increased the problem of subject compatibility, in terms
of SES, school climate, etc. It was also the case that, as

noted above, the fit between the strategy of categorization and

the transfer task of remembering items from prose passages
seemed to be the best test of a real-world application of
cognitive strategy training. To use this strategy and transfer
task, other reading problems-—especially decoding problems--had
to be ruled out as a source of subjects' poor memory |
performance. Locating subjects in substantially separate i
classes who could read without decoding problems proved to be
next to impossible. It was assumed that a population in a low
SES school, using poor readers in regular education classrooms,
' might yield a large enough sample of subjects within the walls
of one school who might manifest cognitive strategy deficits
leading to problems in reading comprehension. In sum; this
population was comprised of students labelled "reading
disabled™ and "learning disabled";.there were, on the basis of
PPVT IQ scores, a few subjects who meet the IQ criteria for EMR
status.

The selection criteria adopted had some implications for
the subject population at large which may have had impact upon
the response of subjects to experimental treatment, as follows:

Criterion 1l: The selection of "two grades below level®
does not select children whose sole learning problenm is

' reading. All the children were in reqular education
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classrooms, but a large majority of the children in the study
were receivinq special education services for at least their
readiné problem. A breakdown of subjects by treatment group
with respect to their special education status is reported in
Table 1.

The adoption of Criterion 1 yielded a subject population
that cut across more standard labels used to describe
populations of poor learners; the best description of the
population selected here is "reading disabled." Formal
full-scale measures of intelligence were not available for
these subjects since they were not in school records and the
time required for individual administration of these measures’
was prohibitive. However, a rough estimate of overall IQ was
generated by giving each subject the Peabody Picture Vocabulary
Test. (Although the use of the PPVT as an I1IQ equivalent is far
from ideal, there is substantial precedent for this eﬁuation in
recent research literature in cognitive psychology.) The range
of PVIQ for the subjects in the current study was 64-133.

There were, then, subjects who may fall into the traditional
"EMR category" by virtue of a low overall IQ and a reading
problem. Most of th2 subjects in the current study fit current
and traditional definitional criteria for "learning disabled"
in that, with an IQ within normal range, they have specific
deficits in one of more areas of school functioning, being two
or more grades retarded in reading. By describing these
subjects as "reading disabled," we attempt to describe the

specific focus of their deficit in school functicn, and make no

assumptiy ns about the etiology of this disability. While many
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descriptions of LD children rely upon notions of organic
impairment and/or developmental lag (Worden, 1983), it is
possibie that the lag in reading ability observed in our
subjects was due to environmental handicapping conditions.
Many children in this study came from chronically disorganized
famililes without economic resources, with concomitant problems
of lack of structure, expressad concretely in the environment
in problems in school attendance, illnesses, frequent moves,
etc., and expressed by the subjects in their disorganized
approach to school tasks and materials. This categorizattion
also meets the Federal definition of learning disabled for P.L.
94-142.

Criterion 2: The selection of children whose major
reading problem is not decoding but comprehension per se
suggests that these children can respond to an experimental
intervention aimed at struc}uring information in encoding and
recall. As has been noted recently in descriptions about
learning to read, there occurs a shift about the fourth grade
when children are no longer asked to read to confirm what is
already known--the "learning to read" stage--but are asked to
use the tools of written language to take in new information;
they are asked to "read to learn" (Chall, 1979). Children who
are still "learning to read" were inappropriate for the present
intervention in that the focus is on training memory strategies
in which the input stage (i.e., getting the information in
understandable form) is already routine. The use of this
second criterion may, in fact, skew the population in the study

away from those with organically based learning disabilities
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(i.e., dyslexia) and toward a more "environmentally
handicapped™ population (see above).

A-descriﬁéion of the two criteria to be used in subject
selection was distributed to teachers (see Appendix 1). At the
time of subject salection, standaxdized reading scores were not
available for these subjects, so the teachers' judgment of how
the students met the selection criteria was the only source of
information available. After the completion of the study,
standardized reading scores were obtained, and the results of
this testing on the Metropolitan Achievement Test (given
4/15/83) substantially corroborated the teachers' judgment of
their pupils' reading abilities (see Table 1).

Using these criteria, 47 subjects were selected for
inclusion in the current study. The children were divided into
three experimental groups and one control group on the basis of
their PVIQ score, with groups matched on this variable. There
were no significant differences on PVIQ among the treatment
groups (see Table 2). Groups were also matched for sex of
child, with boys predominating in the total sample, and thus in
each treatment group. Treatment conditions, consisting of one
short-term treatment, two different long-term treatments, and
one control group, were randomly assigned to the matched groups

of subjects (see Table 3).
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TABLE 1
Reading Status of Study Participants
‘ . ’ by Treatment Condition
Short Long Long All
Control Term Term 1 Term 2 Subjects

Mean Reading

Achievement 4.4 4.3 4.6 4.3 4.4
Grade Level (N) (7) (11) (11) (12) (41)

n of children
not two grade 1 2 3 2 8 (17%)
levels behind

n of children

receiving

additional 5 5 6 6 22 (47%)
sp. ed. services

Note: Reading achievement grade level according to metropolitan achieve-

ment tests/reading, administered in the host school in April 1983.
Study occurred in May, June 1983; all students were in 6th and 7th
grade regular classes.

TABLE 2

Treatment Group and Gender Differences in IQ
at Time 1l: Analysis of Variance Results

Treatment Group

Control Short Long Long

Term Term 1 Term 2
Male 93.8 92.3 94.7 94.9 94.0
Gender
Female 84.3 86.4 87.5 95.7 89.4
9]1.2 89.6 92.1 95.2 92.2
Treatment Group F (3,38) = 0.24
Gender F (1,38) = 0.92

Treatment by Gender F (3,38) = 0.20
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Table 3

. ‘ Distribution of Subjects
‘ Within Treatment Conditions
by Grade and Gender

Experimental Grade and Sex
Group

' Sixth Seventh

Males Females Males Females

Group 1

* Short term 1l 2 5 3 11
Group 2
Long term, .
special materials 3 4 4 0 < 11
Group 3
Long term,
classroom-based 1 2 6 4 13
Group 4

. Control 5 1 4 2 12

Totals T 10 9 19 9 47

An additional teste was administered at pre-test to provide
information regarding baseline short-term memory abilities: the Digit
Span subtest of the WISC-R. However, this variable was not considered
when matching subjects to create treatment groups, and a significant
difference was discovered after the treatments began--the control
group was significantly higher on WISC-R Digit Span than the other
three (experimental) groups (see Table ;). Subsequent analyses
demonstrated that this discrebancy did not affect the subjects'

‘ response to experimental treatment.
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Table 4

in WISC-R Digit Span at Time 1:

‘ ) Treatment Group and Gender Differences
l Analysis of Variance Results

Treatment Gender Group
Group Male Female Means
Control 5.6 (9) 4.0 (3) 5.17 (12)
Short Term 4,3 (6) 4.4 (5) 4.36 (11)
Long Term 1 5.1 (7) 4.0 (4) 4.72 (1)
Long Term 2 4.3 (7) 4.2 (6) 4.23 (13)
| Gender Means 4.89 (29) 4.16 (18) 4.62 (47)

Treatment Group _ F(3,39) = 2,09+
Gender F(1,39) = 3.98%*
Group by Gender F(3,39) = 1.55

* p<.05

+ Post hoc comparison of group means (duncan multiple range
test, alpha=.05) indicates greater than chance difference
between control group and long term 2 treatment group.
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Design

”

A pretest-posttest control group experimental design (Campbell

& Stanley, 1963) was used to test the hypotheses of this study.
Four groups with roughly equivalent average PPVT scores were

created. We then randomly assigned each of these groups to one of

the four treatment conditions. The treatment conditions varied with

regard to (a) the number of meetings each child had with his/her
tutor, and (b) whether classroom readings were integrated into the
strategy training curriculum. Specifically:

Group l: The short term treatment consisted of four tutorial

“
sessions over a two week period. Prose materials used were
those prepared specifically for the strategy training project.

Group 2: Long term treatment 1l consisted of eight tutorial

sessions over a four week period. Prose materials used were
prepared specifically for the strategy training project. This
treatment thus represented an extended version of Group 1.

Group 3: Long term treatment 2 consisted of eight tutorial

sessions over a four week period. Prose selections used in
this group included material that the subjects were currently
1

studying in their regular classrooms.

Group 4: Control group. The group of subjects assigned to the

control condition were not exposed to the strategy training
curriculum or any other type of group experience. Thus, a
no-treatment control rather than a placebo control was used.
At the conclusion of the project, the children in the control
group did meet once with a tutor, at which time the

categorization strategy was explained to them.
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By using these four groups We were able to generate the
data needed to answer the key questions of this study. A
cémparis&; of the control group with the treatment groups would
determine whether the strategy training curricultm had any
effect on the retention and comprehension of these poor
readers. By comparlng the performance of the short-term with
the long-term treatment groups, we would determine how much
exposure was hecessary to effectively teach the categorlzation
strategies. Finally, by comparing the long-term group that
used only the special curriculum materials with the long-term
group that used classroom—-based materials, we hoped to discover
how much a551stance was necessary to insure transfer of". v
learning from the special training experience to the actual
classroom environment in which the new skills are to applied.

The specific measures used to assess the students' grasp
and application of the categorization and memorization

-

strategies are described next.

Measures
Overview .
Two general types of measures were used to assess the

impact of the strategy training curriculum: a measure of
clustering in free recall, and a measure of recall (i.e.,
amount remembered). The clustering measure was applied to the
category sequence of the items that the child remembered both
from the piles of pictures and the prose paragtaphs. The

amount of information retained by the subjects was calculated

as the percent of items recalled for the picture tasks and the
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prose tasks. These measures are described in detail below.

The use of the measures to test the hypotheses regarding the
effectiveness of the strategy training curriculum is described_
in the RESULTS chapter of this report.

Clustering in Free Recall

A key indicator of the effect of the strategy training
curriculum was the extent to which the subject grouped items
according to category membership. We regarded the child's
tendency to cluster items in a free recall task as indicative
of that child's memorization (storage) strategy.

Measures of clustering in recall, pioneered by Bousfield
(1953), have undergone substantial methodological impr&%hm?nt
over the years. We used the adjusted ratio of clustering (ARC)
described by Roenker, Thompson and Brown (1971). This measure
has several substantial advantages over other clustering
mesures, such as the modified ratio of repetition (MRR; Bower,
Lesgold & Tieman, 1969), the clustering (C) index
(Dalrymple-alford, 1970), and the deviation (D) index
(Dalrymple~Alford, 1970). For example, there is no fixed upper
bound for the derivation index; per fect clustering could be
represented by different scores, depending on the specific
recall protocol. The chance level of category repetition is
not set at zero in the computation of MRR and C scores.
Therefore the same score may indicate clustering which is above
chance for one subject, at a chance level for a second, and
below chance for a third.

The ARC score represents the proportion of actual category

repetitions above chance to the total possible category
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repetitions above chance for any given protocol, The ARC score
is invarfant with respect to factors unrelated to amount of
ciustering such as the distribution (equal or unequal) of items
recalled across the categories represented in the recalled
material. A chance level of category clustering is indicated
by an ARC score of zero, perfect clustering by an ARC score of
1.0.

The computational formulg for the ARC score is:

R - E(R)
ARC = maxR = E(R)

where

R = total number of observed category repetitions Fi.e.,
the number of times recalled items followed an item
from the same category);

maxR = maximum possible number of category repetitions,
given the number of items recalled by the subject
and the numker of categories represented in the

recalled material; maxR is calculated as follows:
maxR =N - k

where N = total number of items recalled, and
k = number of categories represented; and

E (R)

expected (chance) number of category repetitions,
calculated as:

E(R) = Z :

¢ n(i)
N

-1
where n(i) = number of items recalled from Category i,
and, as before, N = total number of items recalled.
Table 5 illustrates the computation of the ARC score for three
subjects from the present study. These subjects represent low,
moderate, and high degrees of categorization of free recall

material. For this study, ARC scores were calculated on the
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basis of each subject's recall of both picture and prose
material.

' - Som;times items that were not included in the deck of
pictures or not mentioned in the test paragraphs were
*recalled" by the subject. These "unofficial” items were
regarded as "not of the same category” for the purposes of
calculating the number of category repetitions in a recall

protocol. As described below, however, unofficlial items were

counted in the calculation of the memorization score if the

subject had included that item in his/her study list for that

task.
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Table 5

Examples of the Calculation of ARC Scores

for Subjects Exhibiting Low, Moderate and
.- High Degrees of Clustering in Free Recall

Component of Degree of Clustering

ARC Score Hign Moderate Low
Recall protocol 444111333222 123444112233 124334311224
Total number of

items recalled (N) 12 12 1%
Number of e
categories

represented (k) 4 4 4

Total number
of category

repetitions (R) 8 5 3

Maximum po. sible
number of cate-

gory repetitions
(maxR) 8 8 8

Expected (chance)
number of category .
repetitions (E(R)) 2.0 2.0 2.0

ARC score 1.0 0.50 0.1l6

Note: In the recall protocols, individual numbers (1, 2, 3, etc.)
represent individual items, and repetitions of the same number
represent repetition of different items from the same category.
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Recall Efficiency

The number of items recalled in each recall task was also of
interest as an indicator of the success of strategy training. Wwe
anticipated that learning and applying clustering strategies would
allow subjects to remember more of the items they had seen or read.

A simple count of the number of items mentioned would not serve
as a good measure of recall for a number of reasons. First, the
number of items in the memorization tasks used in the timel, time2
and time3 data collections differed. Thus, remembering 7 items at
one testing session does not represent the same racall accuracy as
remembering 7 items at another testing session. Second, subj;éés
sometimes repeated the same item several times in the course of a
recall task. Perhaps an item would be mentioned first because of
its primacy or recency in the card deck or paragraph, and would be
mentioned again when the subject recalled other items from the same
category. In any event, mentioning "bread" twice should not count
as remembering two items. Therefore the recall measure could not be
based on the literal number of items recalled. Finally, subjects
sometimes "recalled" items that were not actually pictured on the
cards or included in the prose paragraphs. The spontaneous
intrusion of such "unofficial items" increased the variability of
the recall protocols and made them less comparable across subjects,

We addressed these issues by using a proportion score to
represent accuracy of recall. For each subject we calculated the

number of items recalled as a proportion of the number of items that

were "available for memorization." The number of items counted as
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available for memorization depended on whether the stimulus material
was picture cards or prose, and whether unofficial items were noted
prior to the r;call task. In the case of picture recall tasks, we
regarded unofficial items as random productions and eliminated them
from the count of items recalled. In the tase of the paragraphs,
however, £he unofficial items were sometimes included in the study
list which the subject was asked to compose prior to the recall
task. In those cases, we regarded the unofficial items as
%“available for memorization™ and counted them if they were in fact
subsequently recalled.

Prior to data analysis the proportion scores were corrected

using the arcsine transformation (Cohen & Cohen, 1975). Y

Hypotheses

The strategy training curriculum was designed to introduce the
poor readers in this study to the use of categorization as a
technique for improving their ability to remember and understand
wvhat they read. The technique of identifying groups of items with a
common theme, and then labeling those groups, was introduced using
pictures of items that the child cogld actually manipulate and
cluster as he or she saw fit., The child was exposed to
progressively more difficult types of material. These included (a)
sets of pictures which the child was not allowed to physically
rearrange, and therefore allowed only mental grouping; (b) prose
passages in which all of the items in a group were mentioned
together and a category label was supplied; (c) prose passages in
which similar items were scattered and the child was required to

supply the category label. Thus the child gradually learned to
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apply the new learning tools to material which resembled normal

prose. Each subject was required to achieve a criterion level of

categofization and memorization before passing on to the next level
of material. In addition, at each step in the process, the tutor
would review the categorization and menmorization technigque using
material from the prior stage of the curriculum. This strategy of
moving one step back, then one or two steps forward during each
tutoring session was intended to consolidate the child's léarning as
he or she gradually approached the goal of using the categorization
strategy on normal prose. The curriculum is described in detail in

Appendix B,

We attempted to answer three general questions regardinqsthe

success of the strategy training curriculum: .

1. Was there an increase in the use of categorization at the
most basic level of the curriculum--namely, with regard to
the pictures? In\other words, did the children in fact
learn how to categorize? And if they did learn to
categorize the pictures, did this affect their ability to
remember what they had seen?

2. If the subjects indeed leéearned how to categorize pictures,
does this learning generalize to other material--specifi-
cally, to prose? Was there an increase in the use of
categorization with regard to written paragraphs? If so,
was there a corresponding increase in the students'
ability to remember what they had read?

3. How is the learning and generalization of these skills

affected by the number of meetings between student and

tutor? 1Is the use of categovrization with picture and

39




4.

Strategy Training 36

prose material improved by having more training
sessions--8 instead of 4, for example? Or is the lesson
ess;ntially learned after a few meetings, with minimal or )
no benefit to be derived from further sessions?

How is the generalization of the categorization strategy
to prose affected by the type of materials used in the
training curriculum? 1Is the transfer of learning

encouraged by the use of prose selections from the child's

classroom readings during the training process?

To guide the analysis of the data from the strategy training

project, these general questions were translated into the following

specific hypotheses: h

l.

2.

vy

The ARC (categorization) scores based on the free recall
of the picture stimuli will (a) be higher for those groups
of subjects that have been exposed to the strategy
training curriculum than for the control group; and (b)
the scores of those subjects in the two long-term
treatment groups will be higher following exposure to the
curriculum than those of the subjects in the short-term
treatment group.

The ARC (categorization) scores based on the free recall
of the prose stimuli (a) will be higher for the subjects
who have been exposed to the strategy training curriculum
than for those who have not; (b) the scores of those
subjects in the two long-term treatment groups will be
higher following exposure to strategy training than the
scores of the subjects in the shori-term group; and (c)

the scores of those subject in the group which
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incorporated some classroom—based materials in the
trafning process will exhibit higher use of categorization
(ARC scores) than subjects in the other long-term
treatment group.

The memorization scores based on the free recall of the
picture stimuli (a) will be higher among those subjects
that have been exposed to the strategy training curriculum
than among those who have not; and (b) the mean
memorization score for those subjects in the two long~term
treatment groups will be higher following exposure to the ’
curriculum than that of the subjects in the short-term
treatment group. ¥;;
The mean memorization score based on the free recall of
prose (a) will be higher for those groups that have been
exposed to strategy training than it will be for the
control group; (b) will be higher for the two long-term
treatment groups than fr~ the short-term treatment group;
and (<) will be higher for that long—term group which
included classroom-based materials in the curriculum than
for the long-term group which used only the specially

prepared prose examples.

The specific statistical analyses used to test each hypothesis, and

the results, are discussed in the next section.
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RESULTS

‘ Overview

A basic premise of the strategy training purriculum wa;‘that-them“
subject would find it easier to grasp the notion of categorization if
it were applied fi rst to concrete objects. Therefore the curricuium
consisted of a graduated series of tasks, beginning with‘ﬁhe L
categorization of pictures of objects such as a motorcycle, a chair,
and an airplane, and gradually worked toward the application of the

categorization strategy to an excerpt from a history textbook. The

first question addressed by the déta analysis concerned this basic
3

assumption: did the children in fact grasp the notion of
categorization when this was presented in its simplest, most
straightforward form?

The next question which we addressed concerned the application of
the categorization strategyrto written material. If the subjects did
indeed understand the notion of categorization, as witnessed by their
performance with pictures, was the curriculum successful in promoting
the transfer of that cognitive strategy to another medium--namely,
prose?

A second basic assumption af the strategy training curriculum was
that the use of categorization would improve the ability of the poor‘
readers in the study to retain what they had seen or read. In other
words, increased categorization would be linked to increased recall
efficiency. The relationship between categorization and recall was

the third issue addressed in the analyses described below.

Finally, a distinction can be made between those subjects who did
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grasp the idea of categorizing, and those who did not. Seven of the
47 children in this study fell into the latter group. Although these
children did not differ from the other subjec;s with regard to either
IQ or digit span recall capacity, their poor performance on the ‘
picture categorization and recall tasks suggested that they did not
understand that categorization was a cognitive tool in the same manner
as did the more insightful of the poor readers in the study. The
differences between the "insightful" and "uninsightful® cﬁildren with
regard to the categorization and recall of pictures and prose were
addressed by the final series of analyses reported here.

In summarv, the following questions were addressed:

(1) Did the subjects learn to categorize picture cues?-

(2) Having learned to categorize pictures, were the subfé;ts
subsequently able to apply this strategy to written material
in paragraph form?

(3) Did tbhe use of categorization increase the subjects" ability
to remember what Lhey had seen (pictures) or read (prose)?

(4) Were there children who seemed unable to grasp the basic
insight of the strategy training curriculum? If so, how did
their performance differ from that of the more "insightful®
children?

Before proceeding to a detailed discussion of the formal
statistical analyses, it would be helpful to review the design of the
experiment. Fiqure 1 summarizes the relationship between the testing
sessions (pre-test and two posttests) and the actual conduct of the
strategy training tutorials in the three treatment groups. Also
indicated is the sequence of picture and prose tasks used to assess

use of the categorization strategy and recall efficiency.
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’ : Schematic Summary of Experimental
. Design and Data Collection:
Strategy Training Project

w

Group Data collection
Time 1 Time 2 Time 3
(pretest) (Posttest 1) (Posttest 2)
| Piles iB 3 4A 43 5 6A 6B
Paragraphs 1 2 T3 4 5
Control (12) 0 0 0
two weeks
Short-term (11) 0- 0 0
treatment of tutorials -
two weeks two weeks
Long—-term 1 (11) 0-—- - 0-- 0
of tutorials of tutorials
< tutorials tutorials
Long—-term 2 (13) I e e L St 0 0
(2 weeks) (2 weeks)

As previously described, all subjects were tested prior to the
beginning of strategy training to establish their baseline rate of
spon..aneous categorization and recall efficiency. As their first task
in the pre-test session, subjects were asked to arrange a deck of 15
cards "in one pile in a way that will make it easy for you to remember
the pictures."™ Subjects were allowed to review their piles, and then

Categorization of Pictures
asked to recall as many of the items as they could. At the conclusion
|
\
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of the pretest session, the tester demonstrated with different picture
stimuli that the pictures could be sorted into groups of items that
shared a commén theme (e.g., items of furniture). Each subject was
then given an opportunity to rearrange his/her deck so as to take
advantage of the grouping strategy. Subjects were then asked to again
recall as many of the items as they could.

To determine whether the children understood and applied the
grouping strategy, the extent of categorization evident iﬁ the items

recalled after the demongtration was compared with the level of

categorization evident in the first trial, prior to the demonstration

of the "hint" of grouping items "that go together.”™ As discussed in
the METHODS chapter above, the adjusted ratio of categorizat%pn (ARC
score) was used to measure the extent of categorization. Paiééé
T-tests were used to compare the pre-demonstration and
post-demonstration levels of categorization, for all sukjects and for
each treatment group.* The results are reported in Table 6. In all
cases, the post-demonstratizn level of categorization was
significantly higher than the pre-demonstration level.

Each tutorial in the strategy training program began with an
exercise involving pictures. This routine continued even after the
focus of the tutorials shifted from the introduction of the concept of
grouping using pictures (which most subjects grasped by the end of the
first meeting) to the application of grouping strategy to prose. The

purpose cf this regimen was to repeatedly reinforce the concept of

*Due to the limitations of the programming language used, the actual
procedure employed here was to create difference scores (post-
demonstration ARC score minus pre-demonstration ARC score) and test
whether the mean of these change scores was significantly different
from zero.
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TABLE 6
° Extent of Categorization Evident in Recall
Before and After Demonstration of "Grouping™:

Mean ARC Scores for All Subjects and for Treatment Groups

Trial A Trial B Mean
Group (N) (Before) (After) Difference T
All Subjects (32) .54 .87 .33 4,48%%*
Control Group (7) .40 .79 «39 2.02%*
Short Term
Treatment (8) .78 .95 «17 2.02%
Long Term o
Treatment 1 (9) .61 .87 .26 3.16%%
Long Term
Treatment 2 (8) .34 .84 « 50 2.47%

concept of categorization by returning to the most concrete examples
of grouping--to "touch base" with the categorization of pictures of
objects at the beginning of each lesson before moving on to exercises
involving the categorization of items mentioned in paragraphs.
Similarly, each testing session included picture tasks as well as
prose tasks. Thus it was possible to determine whether the increased
use of categorization observed immediately following the demonstration
at the end of the pre-test session was sustained for the duration of
the project. That is, did the subjects retain and continue to apply
the strategy of categorization for several weeks after the technique

of "grouping"™ was introduced to them?
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Paired t-tests were used to examine this question. The extent of
categorization evident in each subject's recall protocol for the first
trial of the first pile (i.e., prior to the demonstration of the
"grouping" hint) was again used as the base rate of categor-
ization. This was compared with the extent of categorization evident
in recall of pictures at (a) posttest 1, after two weeks of strategy
training, and (b) at posttest 2, after two additicnal weeks of
instruction. ‘

As described above, subjects were allowed to manually sort some
pPiles of pictures into the order they preferred (subject-sorted
Piles). For other piles, subjects were allowed only to study the
pictures in the order that they were presented (fixed-order piles).
Rearranging the pictures in these fixed-order piles was not pe;aitted;
any sorting done was "mental" sorting. The manual sorting
instructions allowed for the subject to manipulate the picture
stimuli, and thus spatially represent the categories he/she used in
sorting these stimuli. It ;as thus expecped that the categorization
strategy would be more consistently used and would improve recall
efficiency to a greater degree in "subject-sorted" piles than in
"fixed-order" piles of picture stimuli.

The results are reported in Table 7. The comparisons between the
pre-demonstration levels of categorization and both posttests were
significant in the direction expected. The increase in the use of
categorization evident in the exercise immediately following the
grouping demonstration was sustained over the duration of the strategy
training program. This was true for both subject-softed and
fixed-order piles, although in general the subjects performed much

better with the subject—sorted piles.
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TABLE 7
Extent of Categorization Evident in Recall
at Posttest 1 and Posttest 2:

Mean ARC Scores for All Subjects by Type of Pile

Type of Pile

Time of Testing Subject~Sorted Fixed-Order
Pre-Test .66 .ISE
PostTest 1 «93 .33
T (Pre to Post 1) 4,37%%% 2,18%%*
(n=43) (n=40)
‘ Pre—-Test .64 .15
Posttest 2 i .89 . 46
T (Pre to Post 2) 3.50%*%%* 3.59%%%
(n=31) (n=34)

Mote: ARC scores for pretest differ slightly for each comparison
(Post 1, Post 2) and for sorted vs. fixed piles because
number of subjects with valid recall data for the piles in
question varies due to attrition at later testing times,
audio tape failure, and so on.

** p<.0l, one~tailed.

**% p<,001, one tailed.
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The category instruction in the pre-test for all subjects, then,
significantly improved all subjects' ability to categorize picture
stimull at poét-test. Since the categorization strategy was the
central focus of the training in this study, systematic investigatioh'
of the effects of the treatment conditions on subjects' ability to use
the categorization strategy was required. In the analysis of treatmeut
effects, three planned comparisons were used to illuminate various
aspects of the process of learning and applying the stratégy of
categorization to picture and prose stimuli. These comparisons were _
used in all subsequent analyses. The three planned comparisons were:

(1) control vs. all treatment conditions, to investigate the

acquisition of the strategy trained; (2) control vs. short-term
treatment conditions, to investigate retention of the trained
strategy; and (3) short-term vs. long-~term treatment conditions, to

investigate the amount of training required to produce effective

strategy acquisition and retention. All of these questions were
addressed using analysis of covariance with specified a-priori
contrasts (Bock, 1975). These comparisons are summarized in Table 8.

Control vs. All Treatment Groups: Acquisition

To answer the basic question of whether the strategy training
tutorials had had any effect on the use of categoriztion, the three
treatment groups (combined) were compared with the control group at
Time 2 (posttest 1) using Time 1 (pretest) level of categorization as
a covariate. This was done separately for the subject-sorted and
fixed-order piles. The resulcs are presented in Table 9 (Row 1).
After controlling for pre-test level of categorization, the difference
between the control group and the treatment groups was no greater than
one would expect Sy '¢hance. This was true both for the subject-séPted

and fixed-order piles.

43




Table 8

Strategy Training

Qverview of Planned Contrasts Used to Evaluate

the Categorization of Picture Stimuli:

Analysis of Covariance Model

46

Effect Tested Groups Picture Stimuli (Piles)
Subject—Sorted Fixed-Order
DV Ccov DV cov

No training Control
vs. training vs. all Pile 3 Pile 1A Pile 4A “Rile 22
re: aquisi- treatment (Time 2) (Time 1) (Time 2) (Time 1)
tion of groups
categorization
strategy
No training Control vs.
vs. training short=term Pile 5 Pile 1A Pile 6A Pile 22
re: retention treatment « (Time 3) (Time 1) (Time 3) (Time 1)
of categoriza- at Time 3
tion strategy
Some training Short-term Short term:
vs. extended vs. both Pile 3 Pile 1A Pile 42 Pile 2A
training re: long~term (Time 2). (Time 1) (Time 2) (Time 1)
acquistion of treatment
categor iza— groups, at Long term:
tion strategy completion Pile 5 Pile 1A Pile 6 Pile 22

of curricuium (Time 3) {Time 1) (Time 3) (Time 1)

DV = dependent variable
COV = covariate
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Table 9
Extent of Categorization Evident in

Recall of Pictured Items: Group Contrasts

Contrast Mean ARC Scores
Grougs
Subiject-Sorted Fixed-Order
Pre {(N) Post F+ (df) Pre (N) Post F+ (df)

Control

Vs. All .‘\:

Treatment, . 66 (10) .98 <0. 50 . 20 (10) 038 ) T \<10 00

Time 2 .66 (33) .92 (4,38) .13 (30) .31 (4,35)
" Control vs.

Short Term

Treatment, .78 (8) .84 1.00 .18 (8) 55 1.46

Time 3 .86 (4) .84 (4,26) «29 (6) «30 (4,29)

Short Term vs.
Long-Term, at
Conclusion .71 (11) .93 <0.50 .09 (11) vyl 2,74%*
of Training .54 (19) .93 (2,27) «25 (20) .46 (2,28)

+ F for overall model

*p<.10

ol
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Control vs. Short Term Treatment Group: Retention

A distinction can be made between the acquisition of the
categorizatioﬁ strategy and the retention of that strategy. As
discussed above, the use of categorization evident in the sequence
of items recalled by all subjects showed an increase following the
demonstration of grouping with picture stimuli which was given at
the end of the pretest session. The subsecuent two weeks of
tutorials did not substantially increase the level of catégorization
among the treatment groups. However, does the treatment make a
difference in the retention and maintenance of the cognitive
strategy over time? To answer this question, the short-term
treatment group and the control group were compared at time'Q, two
weeks after the short-term treatment subjects had completed tﬁé
strategy training curriculum.* It was predicted that participation
in the strategy training project would result in a higher use of
categorization at time 3 than would be evident in the protocols of
the control group children:-who had only been exposed to the single
pre-test session demonstration.

Again an analysis of covariance was used to compare the time 3
ARC scores of the control and short-term treatment subjec:cs,
controlling for baseline level of performance (time 1 ARC score).
The results are reported in Table 9 (Row 2). The difference between

the mean ARC scores at Time 3 was not statistically significant.

*At time 3 the long-term treatement groups had just completed the
curriculum. Thus, a fourth data collection, two weeks later, would
have been necessary to assesc the attentuation of the
categorization strategy in those groups. By contrast, at time 3
the short-term group had gone two weeks since their last tutorial.
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Short—term vs. Long—-term Treatment Groups

The third hypothesis to be examined concerned the distinction
hetween the long-term and the short—term versions of the strategy
training program. Did the children assigned to the long-term
treatment conditions demonstrate a greater tendency to use
categorization at the conclusion of their training (4 weeks) than
did the short-term treatment subjects at the conclusion of theirs (2
weeks)? Again the analysis of covariance was used, with the
baseline rate of categorization a covariate. The indicator of
post—treatment categorization was the ARC score obtained at the
testing session immediately following the conclusion of training for
the two groups. For the short-term treatment subjects, thisayas
time 2 testing; for the long—term treatment group, the time ; score
was used. The results of these analyses (Table 9, Row 3)
demonstrate that differences between these two groups approached
significance in the fixed-order piles (p <.1l0).

-

Cateqorization of Prose

In general, the subjects in the current study were able to
grasp the notion of categorization.as demonstrated using pictures of
concrete objects. Furthermore, the subjects were able to use this
cognitive strategy whenever they were required to recall piles of
pictures throughout the four week period of the strategy training
period. Thus, the insight gained as a result of the demonstration
at the end of the pre-test session, and subsequently reinforced for
the children in the treatment conditions, was retained by most of
the subjects. However, was the strategy training curriculum
successful in promoting the transfer of this skill from pictures to

prose?

-
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Several subsidiary questions are involved in this issue of the

transfer of learning in the strategy training project. In addition
to the basic éuestion of whether the subjects in the treatment
groups performed better than those in the control condition, both 2-
week and 4 week versions of the curriculum were used in order to
permit exploration of the question of "How much was enough?"
Furthermore, the prose passages were designed to gradually
approximaté textbook prose so as to facilitate che transiéion from
pictures to objects to prose in which the "objects"™ were "ideas."

In some passages, the items from each category were mentioned
together in one or two sequential sentences (the "blocked"
paragraphs). Other passages required more effort in that cagggories
could only be farmed by grouping items which shared a commor: éﬁgme
but which were mentioned in different sentences scattered throughout
the passage (the "unblocked" paragraph). Thus, in addition to the
contrasts between no treatment and treatment and between short term
and long term treatment, tﬁére was also the dimension of "blocking”
to take into consideration in the analysis of the data from the
prose passages. Perhaps the subjects were able to make the
transition from picture to prose only when the prose material was
blocked. Perhaps the transfer to unblocked prose was accomplished
only by those subjects in the long~term treatment group:c.

All of these questions were addressed using analysis of
covariance with specified a-priori contrasts (Bock, 1975).
Specifically, we identified four combinations of treatment condition
and prose structure which represented those evaluations of the
effect of the strategy training program which were possible within

the limitations of the data available. These are summarized in

Table 10.
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Table 10

Overview of Planned Contrasts Used to Evaluate

the Transfer of Categorization to Prose Material:

Analysis of Covariance Model

Effect Tested Groups Type of Prose
Blocked Unblocked
DV Ccov v cov

No training Control
vs. training: vs. all Par 3 Par 2 Par 4 Par 1
aquisition of treatment (Time 2) (Time 1) (Time 2) (Time 1)
categorization groups L
strategy N
No training Control vs. Blocked data
vs. training: short term not available Par 5 Par 1
retention treatment for this contrast (Time 3) (Time 1)
of categoriza- at Time 3
tion strategy
Sore training Short Term short term:
vs. extended vs. both Blocked data Par 4 Par 1
training re: long-term not available (Time 2) (Time 1)
acquistion of treatment for this contrast
categoriza- groups, at Long term:
tion strategy completion of Par 5 Par 1

currjculum (Time 3) (Time 1)

DV = dependent variable
CV = covariate
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Control vs. All Treatment Groups: Acquisition

To answer the basic question of whether the strategy training
tutorials had'any effect on the use of categorizaton in prose, the
three treatment groups (ccmbined) were compared with the control
group at Time 2 (posttest l) using Time 1 (pretest) level of
categorization in prose as a covariate. This was done separately
for the blocked and unblocked passages. The results are presented
in Table 3-6. After controlling for pre-test level of .
categorization, the difference between the control group and the
treatment groups was no greater than one would expect by chance.
This was true both for the unblocked and the blocked material.

Control vs. Short—-term Treatment Group: Retention

‘te
~

As with the categorization of picture stimuli, after two.@éeks
of training there were no significant differences between treatment
and control groups with respect %o the categorization in prose
measures. However, the gains in categorization in prose made by the
control group may have beeﬁ~due to the power of category instruction
given to all groups during the pre—test session. Therefore, the
gains in categorization in prose may not have been retained over
time by the control group. It was predicted that participation in
training sessions would result in higher use of categorization in
prose at time 3 by subjects in the short-term training condition
than would be evident in the protocols of the control children, who
had only been exposed to a single pre~test session demonstration.

Again an ar-lysis of covariance was used to compare the time 3
ARC scores of the control and short-term treatment subjects,
controlling for baseline level of performance (time 1 ARC score).
The results are reported in Table 12. Note that only data for

unblocked prose éassages were available for this contrast.
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TABLE 11

Categorization Evident in Recall of Items
From Blocked and Unblocked Prose Passages
at Time 1 and Time Z2: Mean ARC Scores

Type of Prose

Group Blocked Unblocked
Pre (N) Post Pre (N) Post
Control «57 (9) .82 .60 (9) .60
Short Term .48 (10) .85 24 (11) 78,
Long Term 1 .41 (9) .84 .48 (9) .59
Long Term 2 .67 (13) .80 .41 (13) .75
®
Blocked )
Overall Model F (4,36) = 1.62 p>.18
Treatment Contrast F (1,36) = 0.04 p>.50

Unblocked
Overall Model F (4,37) = 1.30 p>.25
Treatment Contrast F (1,37) = 1.25 p>.25
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TABLE 12

Categorization Evident in Recall of Items
From Prose Passages at Time 3:
Mean ARC Score Values

54

Categorization at

Group (N) Time 1 Time 2
Control (6) .47 .70
Short-term
Treatment (4) .30 .57
Overall Model: F (4,25) = 0.35 p>.50
Treatment Contrast: F (1,25) = 0.46 p>.50

(Control vs.
Short~term)
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The difference between the mean ARC scores at Time 3 was not

statistically significant (F 1,25 = 0.46; p>.50).

4

Short-term vs. Long-term Treatment Groups

The third hypothesis to be examined concerned the distinction
between the long-term and the short-term versions of the strategy
training program. Did the children assigned to the long-term
treatment conditions demonstrate a dgreater tendency to use
categorization in prose at the conclusion of their trainiﬁg (4
weeks) than did the short-term treatment subjects at the conclusion

of theirs (2 weeks)? Again the analysis of covariance was used,

with the baseline rate of categorization in prose a covariate. The
indicator of post-treatment categorization was the ARC score:.
obtained at the testing session immediately following the conéfhsion
of training for the two groups. For the short-term treatment
subjects, this was time 2 testing; for the long-term treatment
group, the time 3 score was used. Only data based on unblocked
prose was available for thi; contrast.

The results are reported in Table 13. The short-term subjects
displayed a higher mean level of categorization (ARC score .74) than

did the children in the long term treatment groups (ARC score .60),

but the difference was not statistically significant.
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TABLE 13

Categorization Evident in Recall of Items

" From Prose Passages at Conclusion of Training:
‘ Short Term vs. Long Term Treatment

Categorization
(ARC Score)
Group (N) Time 1 Post—-training
Short-term
Treatment (11) .24 .74
Long=-term
Treatment groups (20) «36 « 60
(combined)
Overall Model: F (2,28) = 0.97 p>.25 "3
Treatment Effect: F (1,28) = 1.33 p>.25 ‘
‘ Relationship Between Categorization and Recall Efficiency
Recall Efficiency -

Recall of pictures. The proportion of pictured items recalled

from each pile at time 1, time 2 and time 3 is reported in Table 14.
The data is summarized for all subjects and for each experimental
gioup. There was a general increase over time in the number of items
recailed. This pattern holds for all groups, controls as well-as the
three treatment groups. Furthermore, unlike the findings with regard
to extent of categorization, the trend was found to have the same
direction and order of magnitude regardless of whether the piles were
subject-sorted o. fixed-order.

To formally examine the question of differences in recall
efficiency between the groups, a series of analyses of covariance were

. conducted. It was predicted that subjects who participated in the

60



Strategy Training 57

Table 14

Proportion of Pictured Items Recalled T

Group Time, Pile Number, and Pile Type
Subject-Sorted - Fixed-Order
Time 1 Time 2 Time 3 Time 1 Time 2 Time 3
1A 1B 3 5 2A 2B 4A 4B 6A 6B
| All Subjects 64 82 77 80 58 77 68 86 61 80
A (47) (32) 43) (32) (47) (47) (43) (40) (33) (34)
Control 63 80 78 78 58 78 68 81 63 81
(12) (7) (10) (8) (12) (12) (10)(10) (8) (8)
Short Term 62 88 76 68 61 g0 64 89 52 69
(11) (8) (11) (5) (11) (11) (11)(1I% (5) (6)
Long Term 1 60 78 81 79 56 73 69 84 56 76
) (11) (9) (9) (9) (11) (11) (9) (8) (9) (9)
‘ Long Term 2 71 81 75 89 58 78 71 89 70 89
(13) (8) (13) (10) (13) (13) (13)(11) (11)(11)
Note: A and B refer to the first and second trials respectively

of the same pile.

strategy training project would deﬁonstrate greater recall efficiency
than the subjects in the no-treatment control group. Furthermore, it
was anticipated that the long—térm treatment groups would perform
better at the conclusion of their participation in the project than
would the short-term treatment group. A series of planned contrasts,
parallel to those used to evaluate the impact of strategy training on
the use of categorization, were performed (see Table 8). In all
cases, the baseline rate of recall efficiency (time 1 testing) was

used as a covariate. Recall data from subject-sorted and fixed-order
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piles were evaluated in separate analyses.

Three of the six analyses resulted in statistically significant F
ratios for the general model tested in each case (see Table 15). For
both subject-sorted and fixed-order piles, the short-term and .
long~term treatment groups differed to an extent greater than would be
expected by chance when each group was tested immediately upon
completing the strategy training curriculum. However, the direction
the results was inconsistent. With regard to subject-soréed piles,
the main effect for the treatment group was significant, F (1,27) = oo
3.86, p = 0.59. The long-term treatment group (mean percent of items
recalled = 84) outperformed the short-term treatment group (mean =
76%). Recall of items from fixed-order piles exhibited a siqpificant
treatment main effect, F (1,28) = 127.96, p <.001. However, éﬁg group
means displayed the opposite pattern; the short-term treatment
subjects (m = 89%) remembered a higher proportion of the pictures they
saw than did long-term treatment subjects (m = 83%).

The other significant }esult was obtained when contrasting the
control-group and the short-term treatment group at time 3 with regard
to their recall of items from fixed—ofder piles (see Table 15).
However, the a-priori contrast between these two groups was not the
source for the signifcant overall F ratio for the model (F 1,29 =
0.05; p >.50). A significant main effect for treatment was observed.
Post-hoc tests between the means of the four treatment groups (Duncan
multiple range tests) subsequently indicated that the mean recall
proportion for subjects in the long—-term 2 treatment group (m = 89%)

was significantly different from either the long-term 1 treatment mean

(76%) or the short-term treatment mean (69%).
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Table 15

Proportion of Pictured Items Recalled

Contrast Mean Proportion Recalled
Groups
Subject~Sorted Figed-Order
Pre (N) Post F+ (df) Pre (N) Post F+ (df)
Control vs.

All Treatment

Groups at 65 (10) 78 <1.0 83 (10) 81 1.74
Time 2 65 (33) 77 (4,38) 76 (30) 86 . (4,35)
Control vs.

Short-Term

Treatment 72 (8) 78 1.85 85 (8) 81 4,28%%
at Tim=2 3 61 (5) 68 (4,27) 86 (6) 69 (4,29) -
Short Term vs. -

Both Long-Term

Groups at

Conclusion 62 (11) 76 3.56%* 80 (11) 89 68.89%%%*
of Training 64 (19) 84 (2,27) 74 (20) 83 (2,28)

Note: Simple proportion of items recalled are reported above for ease
of interpretation. ARC sine transformed proportions were used
in the actual analysis of covariance calculations (Cohen & Cohen,
1975). Decimal point omitted in tabled values.

+ F for overall model

* p<.05 ** p<.0l ***p<, 001
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Recall of Prose. The proportions of items recalled from the

prose passages used in the time 1, time 2 and time 3 assessments of
the subjects"}ecall efficiency are reported in Table 16. The data
are summarized for all subjects and for each group. 1In general, all’
subjects demonstrated a relatively high baseline rate of item recall
that was not substantially lower for the unblocked passages than it
was for the blocked passages. Over time, most groups tended to either
improve their recall rate slightly or to remain at roughl? the same
level. There were some exceptions to these patterns. With regard to
unblocked prose, the recall efficiency of the control group declined
over time. Also with regard to the unblocked prose, the short-term
treatment group started at a lower average level of recall (n¥= 76%)
than all other groups, demonstrated some improvement at time 2
(m = 79%), but ended up a lower level of recall at time 3 (73%).
Again, a series of analyses of covariance incorporating a-priori
Planned contrasts between various groups were used to formally test
hypotheses related to the i&pact of the strategy training curriculum.
It was predicted that subjects in the treatment groups would
demonstrate greater recall efficiency than subjects in the control
group at time 2 (i.e., after the participants had attended their first
two weeks of tutorials). It was predicted that participation in the
strategy training program would lead to a more stable improvement in
recall efficiency than would the experience of the single pretest
session. This hypothesis was tested by comparing the recall of the
short-term treatment group and the control group at time 3 (two weeks
after the conclusion of instruction for the short-term group). As
before, the third major hypothesis was that more strategy training
would result in greater recall efficiency than would less training.

This was tested by comparing the recall scores of the short—term group
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Table 16

Proportion of Items Recalled from Prose Passages

Group Paragraph Type, Time, and Paraqraph Sequence
Blocked Paragraphs Unblocked Paragraphs
Time 1 Time 2 Time 1 Time 2 Time 3

All Subjeccs 86 90 81 85 81
(46) (44) (46) (43) (31)
Control Groups 87 87 83 86 71
(11) (11) (11) (10) (7)
Short-Term 84 88 76 79 73
. Treatment (11) (11) (11) (11) (4)
Long-Term 86 ) 86 85 90 85
Treatment 1 (11) (9) (11) (9) (9)
Long=Term 85 96 81 86 86
Treatment 2 (13) (13) (13) (13) (11)

Note: Blocked material not available at Time 3.




Strategy Training 62

obtained at the completion of training {(time 2) with the recall scores
of the long-term treatmentt groups obtained at the conclusion of their
training (time 3). 1In all cases, the baseline rate of recall
efficiency (time 1 testing) was used as a covariate. Data from
blocked and unblocked assessment tasks were analyzed separately.

The results are summarized in Table 17. Four analyses were
conducted. Blocked material was not included in the time 3 testing
routine, thus eliminating two of the six possible a-priori'contrast
analyses. Only one overall F-ratio achieved statistical significance,
that involving recall from unblocked prose at time 2. However, this
was due neither to a significant main effect for treatment group in
general or to the planned contrast between the control group.gnd all
treatment groups. Rather, the pre-test differences in recall A
efficiency included as a covariate were responsible for the greater

than chance amount of variance accounted for by the model as a whole

(F 1,37 = 11.91; p <.001).
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Table 17

|
i Proportion of Items Recalled@ from Prose Passages

Contrast Mean Proportion Items Recalled
Groups
Blocked Unblocked
X Pre (N) Post F+ (d4f) Pre (N) Post F+ (df)
Control
vs. All ,
Treatment, 87 (10) 88 2.08 86 (9) 89 3,75%*%
Time 2 85 (33) 91 (4,38) 85 (33) 91 v (4,37)

"\

Control vs.

Short Term, Data not 93 (6) 75 1.00

Time 3 available 74 (4) 73 (4,25)
0 Short Term vs.

Long-Term, at -

Conclusion Data not 76 (11) 88 1.70

of Training available 82 (20) 86 (2,28)

Note: F ratios reported above are far overall model in question
(i.e., for treatment condition and covariance as predictors
of dependent variable)
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Categorization and Recall

To directly assess the relationship between categorization and
recall; Pearsdn correlation coefficients were calculated between the
ARC scores (indicative of extent of categorization) and the arcsine
transformed proportion of items recalled for each pile and each
paragraph. This was done for the sample as a whole, and separately
for each group.

The results with regard to pictures are reported in Table 18. As
before, a distinction has been made between subject-sorted and fixed-
order piles. No simple generalizations appear appropriate in either
case. The relationship between the use of categorization and recall
efficiency when subject-sorted piles were involved was weak bgt
positive across all subjects. This "average" relationship rep}ésents
contradictory tendencies within experimental groups. Within the short
term group and one long term group, the relationship between use of
categorization and recall efficienc, became increasingly positive over
time. The control group digplayed a decrease; the relationship within
the second long term treatment group was erratic. In general, with
regard to fixed-order piles, the strength of the tie between use of
categorization and efficiency of recall decreased over time. The
second long term treatment group demonstrated the opposite trend.

The categorization-recall relationship with regard to items
presented in prose passages is summarized in Table 19. Separate
calculations were computed for blocked and unblocked paragraphs.

Among the former, categorization displayed a moderate to strong
positive relationship with recall, and this generally improved over
time. With regard to unblocked passages, a moderately strong and
stable relationship between use of categorization and recall

efficiency was discovered. However, this varied markedly from
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o | Table 18

Correlation Between Categorization
and Recall - Pictures

Group Type of Pile and Time
Subject-Sorted Fixed-Order
Time 1 2 3 1 2 3

2ll Subjects .17 .25 J12 .30 .16 .13
(32) (43) (31) (47) (40) (34)
Control .26 .14 .14 .34 -.12 % .17
(7) (10) 8) (12) (10) (8)
Short-Term ~.37 .48 .52 «53 .58 .19
Treatment (8) (11) (4, (11) (11) (16)
: Long-Term 1 »28 .13 .39 .13 .44 .04
{9) (9) (9) (11) (8) (9)
Long-Term 2 .08 .36 -.57 .18 .07 .44
(8) (13) (10) (13) (1lp+ =2 (11)

Note: Values reported are Pearson correlation coefficients between
ARC scores (categorization) and arcsine transformed proportion
of items recalled (recall efficiency) for the same pile {e.g.;
the fixed-order pile used in the time 2 data collection).
. Also, all fixed-order piles were presented twice; the correla-
tiors reported above are based on categorization and recall of
the second trial at each testing.
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Table 19

Correlation Between Extent of Categorization
and Recall Efficiency - Prose

Group Type of Paragraph and Time

Blocked Paragraphs Unblocked Paragraphs

Time 1 2 1 2 3

All Subjects .26 o 4Ll %% . 30% .15 .28
(45) (43) (46) (43) (31)

Control .34 .67% .27 .03 S .10
(11) (11) (11) (10) (7)

Short-Term .06 .49 . 60% .02 .63
(10) (11) (11) (11) (4)

Long-Term 1 .45 .24 -. 40 . 82%% .62
(11) (9) (11) (9) (9)

Long-Term 2 .17 .27 .38 .02 .10
(13) (13) (13) (13) (11)

Note: Values reported are Pearson correlation coefficients
between ARC score (categorization) and arcsine transformed
proportion of items recalled (recall efficiency) for the

same prose passage (e.g., the unblocked passage used in
the time 2 data collection.
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gyroup to group. Within the short-term treatment group, the relation-
ship was strong and stable (r = .60 at time 1 and .63 at time 3).
Within both tﬁe control group and the second long term group, the
relationship decreased from a moderate level to a low level over tiﬁe.
The first long-term treatment group displayed a marked increase in the
strength of the relationship between categorization and recall between

time 1 and time 3.

Insightful and Uninsightful Children

Definition and Distribution

The notion of categorization was presented to the subjects as a
"trick" to improve one's ability to remember pictured items“@p.the
very first tutorial. Recall performance criteria were set fog*éach
task. For example, subjects did not graduate to the next, more
difficult step in the training process until they had correctly
recalled 3 out of 4 items in each of four out of a possible five
categories represented in éhe first picture deck. Several "back-up"
tasks were included in the curriculum in the event that some of the
students did not understand and effectively apply the categorization
strategy following iiLs initial presentation. For example, the initial
"back-up" task for the first training deck of pictures (20 items) was
to simply use a smaller deck (8 items, four in each of two
categories) . If the child was still unable to recall the criterion
number of items, appropriately clustered, a second and even third
"back-up" task was available which further simplified the task and
reinforced the use of categorization (fo; example, by physically
grouping together the pictures of those items which belonged to the

same category). At whatever level of back—-up task the child did reach

the recall criterion, the subject was then required to work his or her
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way back up through the sequence of back—-up tasks successfully, and to
then ultimately continue with the primary series of tasks.

For the ﬁajority of subjects, the back-up tasks were not
required. However, 7 of the 35 subjects in the three treatment groubs
(20%) did need one or more of the additional, simplified tasks before
they were able to categorize to the criterion level and continue with
the primary sequence of tasks in the curriculum.* The distribution of
these "uninsightful" children across the three treatment éonditions is
repocrted in Table 20. The uninsightful children did not differ from
their insightful peers with regard to either IQ (t (44) = -1.06;
p>.14) or baseline recall capacity, as assessed by the WISC digit-span
task (T (45) = =-0.34; p>.10); see Table 2l. .

There were, however, consistent performance differences Sééween
the two groups. The mean level of categorization (ARC scores) for
uninsightful and insightful children are reported in Table 22 for both
pictured items and items mentioned in prose. Formal statistical
comparisons were conducted Eor fixed-order and subject-sorted piles
separately, and likewise for blocked and unblocked paragraphs. 1In all
but a few tasks, less category clustering was evident in the recall

protocols of the unsightful children; in most instances this

difference was statistically significant.

*0f course, it was not possible to detern. e how many of the 12

control subjects might also fali into this group because the control
group was not exposed to the categorization tasks whereby the
"uninsightful®™ children were identified.
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Table 20
’ Distribution of Uninsightful Children
Among Treatment Groups
Insight Group Treatment Group
Short Long Long
Term Term 1 Term- 2
N 9 6 13
Insightful
$ 82% 55% 100%
N 2 5 0
Uninsightful
3 18% 45% 0% -
A similar pattern was observed with regard to recall. The mean

proportions of items recalled for insightful and uninsightful

children are summarized in Table 23 for both pictures and prose.

Again, formal statistical comparisons were conducted separately for

subject-sorted and fixed-order piles, and for blocked and unblocked

paragraphs. The insightful children recalled more than their

uninsightful peers in all but one instance (picture deck 3), and 8

of the '2 comparisons were statistically significant in favor of the

insightful group.
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Table 21
IQ and Digit-Span Recall Differences

Between Insightful and Uninsightful Children

Characteristic Group Means
.‘-..3
Insightful Uninsightful t(df) p -
1

IQ 93.2 86.3 -1,07 .15

(39) (7) (44)

2

Digit-Span 4.7 4,1 -1.25 .11

Recall (40) (7) (45)

l. As assessed by Peabody Picture Vocabulary Test.

2. Length of longest forward digit string successfully recalled in
two successive trials, WISC digit span recall task. Maximum = 9,

3. One-tailed values; it was hypothesized that the uninsightful
children would have lower IQ scores and lower digit-span recall
capacity
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Table 22

Differences in Use of Categorization
Between Insightful and Uninsightful Children:

Mean ARC Scores

— Group
Stimulus )
Characteristics Insightful Uninsightful t{df) {one—=tailed)
Pictures
Subject-sorted Piles
Deck 1A (Time 1) .63 (40) .61 (7) <0.50 (45) >.45
3 (Time 2) .96 (37) .79 (6) -2.66 (41)" <.01
5 (Time 3) <99 (25) .85 (6) -0.74 (29) .; >.20
1
Fixed-Order Piles 2
Deck 2B (Time 1) .12 (40) «20 (7) 0.34 (67) >.35
4B (Time 2) .34 (34) .28 (@) 0.40 (38) >.30
6B (Time 3) .43 (28) .60 (6) 0.90 (32) >.15
Prose

Blocked Paragraphs

Par 2 (Time 1) «57 (39) .04 (6) ~2.87 (43) <.01
Unblocked Paragraphs .

Par 1 (Time 1) .41 (39) «34 (7) -0.44 (44) >.30

Par 4 (Time 2) «72 (37) .40 (6) ~2.23 (41) <.02

Par 5 (Time 3) «70 (25) .31 (6) -2.72 (29) <.01

l, To simplify the table, only the mean ARC score for the second (B)
trial of the same deck of pictures is reported here. In general,
performance on the second trial of the same deck was better than
the first.

2. Preliminary analysis indicated significant differences in variance
between the two groups. Therefore, separate variance estimates
were used in calculation of t rate.
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Table 23
Differences in Recall Accuracy

Between Insightful and Uninsightful Children:

Mean Proportion of Items Recalled

Group
Stimulus P
Characteristics Insightful Uninsightful t (df) (one-tailed)
Pictures
Subject-sorted Piles 2
Deck 1A (Time 1) 67 (40) 51 (7) -3.04 (18.8) <.01
1B (Time 2) 83 (26) 76 (6) -0.91 (30) >.15
3 (Time 2) 76 (37) 86 (6) 1.26 (41)". >.10
5 (Tine 3) 82 (26) 73 (6) -0.95 (30) - ; >.15
1
Fixed-Order Piles .
Deck 2B (Time 1) 80 (40) 63 (7) -1.98 (45) <.05
4B (Time 2) 87 (34) 78 (6) -1.47 (38) <.08
6B (Time 3) 84 (28) 64 (6) -2.79 (32) <. 005
Prose
Blocked Paragraphs .
Par 2 (Time 1) 87 (39) 71 (7) -2.63 (44) <.01
Par 3 (Time 2) 90 (38) 76 (6) -1.94 (42) <.05
Unblocked Paragraphs :
Par 1 (Time 1) 82 (39) 79 (7) -1.86 (32.9) <.05
Par 4 (Time 2) 86 (37) 76 (6) -1.68 (41) <.05
Par 5 (Time 3) 8l (25) 79 (6) -0.65 (29) >.25

Note: Raw proportions are reported above for ease of interpretation.

1.

Arcsine transformed proportions were used for all formal
statistical comparisons.

To simplify the table, only the mean ARC score for the second (B)
trial of the same deck of pictures is reported here. 1In general,
performance on the second trial of the same deck was better than
the first.

Preliminary analysis indicated significant difference in variance

between the two groups. Therefore, separate variance estimates
were used in calculation of t rate.
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Note Regarding Gender Differences and Digit-Span Capacity Effects

Overview

As discussed@ in the review of the subject selecti n procedures
(see METHODS chapter), sex and treatment group differences with
regard to WISC-R forward digit span capacity were discovered prior
to the intervention of the strategy training program. Specifically,
males (n=29) recalled on average a significantly longer string of
digits (M=4.89) than did females (n=18; M=4.16). With reéard to
treatment groups, the difference between the group with the highest
(control group; n=12; M=5.17) and the group with the lowest (long
term 2; n=13; M=4,23) average forward digit-span capacity was
statistically significant. These differences had the potenﬁ@g; for
confounding the analysis of primary interest here, the assessﬁéht of
treatment effects. Any treatment effects that were discovered, for
example, might be a reflection of the sex difference in digit-span
capacity combined with the distribution of males and females between
the subset of groups being ;ompared. Similarly, the advantage
enjoyed by the control group with regard to forward digit-span
capacity might be responsible for a finding of lack of treatment
effects.

The solution to this problam is to explicitly analyze the
influence of the sex and group differences. The results are

reported below.

Sex Effects

Sex was included with treatment group in two-way analyses of
covariance applied to all of the outcome-measures dfscussed above.,
In no instance was there a significant main effect for sex or a
significant treatment by gender interaction. The male and female

means for categofization and recall are reported in Table 24 for
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pictures and Table 25 for prose. The difference between boys and
girls with regard to digit-span capacity observed at Time 1 did not
have a subsequent effect on the overall performance of the treatment
groups. Thus, the presentation of results was simplified throughouf
this chapter by reporting only one-way (treatment) analyses of
covariance.

Digit-span Capacity Effects

The effect of group differences in digit-span capacify was
evaluated by including digit-span as a covariate in a series of
analyses of covariance identical in all other respects to those
reported above. In no case did the statistical controiling of
digit-span capacity in this manner have an impact on the ana%ysis of
the main effect for treatment group. o

The limited impact of digit-span on the categorization and
recall of pictures and prose is illustrated by the data in Tables 26
and 27. The percent of variance in categorization and recall that
was accounted for by (2) time 1 performance alone, (b) digit-span
capacity alone, and (c) time 1 performance plus digit span are
reported. In most cases, adding digit-span capacity to the
prediction equation results in only a modest increment in the
overall power of the model. 1In those cases where a more substantial
increase in the amount of variance accounted for occurs on a
percentage basis (for example, the increase from 9% to 12% with
regard to the prediction of the number of items recalled from the
first pile of pictures at time 3/deck 5), the absolute size of the
multiple correlation coefficient remains"small. If digit-span
capacity represented some mental ability which truly related to use
of categorization and/or recall efficiency, one would expect a more

conzistent if not a greater impact on those measures.
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Table 24
Sex Differences in Categorization
and Recall of Pictured Items Used as

Indicators of Treatment Effect

77 Sex
P
Task and Stimulus Male (N) Female (N) t (4f) (two—-tailed)
Categorization (ARC scores) "\
Subject-sorted Piles '
Deck 1B (Time 1) .87 (19) .86 (13) -0.23 (30) >.80
Deck 3 (Time 2) .94 (27) .93 (16) -0.21 (41) >.80
Deck 5 (Time 3) .89 (19) .90 (12) -0.28 (29) >.75
‘ Fixed-Order Piles
Deck 4B (Time 2) .84 (26) .89 (14) 1.30 (38) >.20
b Deck 6B (Time 3) .56 (19) .33 (15) -1.64 (32) >.10
1
Recall (Proportion Items Recalled)
} Subject-sorted Piles
: Deck 1B .80 (19) .85 (13) 1.21 (30) >.20
| Deck 3 .77 - (27) © .79 (16) 0.78 (41) >.40
| Deck 5 .81 (19) .79 (13) 0.50 (15.8) >.60
\
| .
i Fixed-Order Piles
- Deck 4B .82 (26) .89 (14) 1.37 (38) >.17
Deck 6B .84 (19) .76 (15) -0.98 (32) >.30

l. Raw proportions are reported in table for ease of interpretation;
statistical tests were performed using arcsine transformed proportions.
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Table 27
Relationship of Digit-Span Capacity

with Categorization and Recall of Pictured Items

1
Percent Variance in Dependent
Variable Accounted for by
Task and Baseline Digit-Span Baseline
Dependent Variable Ability Alone Alone Plus Digit N
Categorization (ARC scores) o
Subject-sorted Piles
Deck 3 (Time 2) 0.11 4.0 4.1 43
Deck 5 (Time 3) 0.52 2.3 2.4 31
‘ Fixed-Order Piles
< Deck 4B (Time 2) 2.1 0.12 2.5 40
Deck 6B (Time 3) 2.4 5.0 8.5 34
2
Recall (Proportion Items Recalled)
Subject-sorted Piles
Deck 3 (Time 2) 0.28 . 0.72 1.2 43
Deck 5 (Time 3) 9.1 3.5 12.1 32
Fixed-Order Piles
Deck 4B 8.0 5.7 13.6 40
Deck 6B 8.6 1.7 9.6 34

l. As represented by the square of the multiple correlation coefficient,
multiplied by 100.

2. All calculations computed using arcsine transformation of the raw
proportion of items recalled.
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Table 25
Sex Differences in Categorization
and Recall of Items from Prose Paragraphs

Used as Indicators of Treatment Effect

Sex
P
Task and Stimulus Male (N) Female (N) t (d4f) (two~tailed)
Categorization (ARC scores) AR
*Blocked Paragraphs
Par 3 (Time 2) .79 (27) .80 (16) 0.08 (41) >.90
Unblocked Paragraphs
Par 4 (Time 2) .66 (27) .69 (16) 0.28 (41) >.75
Par 5 (Time 3) .62 (18) .64 (13) 0.18 (29) >.85
1
Recall (Proportion Items Recalled)
Blocked Paragraphs
Par 3 (Time 2) .89 (27) .91 (17) 0.31 (42) >.75
Unblocked Paragraphs .
Par 4 (Time 2) .83 (27) .88 (16) 0.92 (41) >.36
Par 5 (Time 3) .81 (18) .81 (13) -0.04 (29) >.95

1. Raw proportions are reported in table for ease of interpretation;
statistical tests were performed using arcsine transformed proportions.
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Table 26
Relationship of Digit-Span
Capacity with Categorization and

Recall of Items from Prose

77

1
Percent Variance Accounted for by
Task and Baseline Digit—-Span Baseline
Dependent Variable Apbility Alone Alone Plus Digit N
z
Recall (Proportion Items Recalled)
Blocked Paragraphs
Par 3 (Time 2) 8.2 0.10 8.3 43
Unblocked Paragraphs
Par 4 (Time 2) 27.2 <0.01 27.2 42
Par 5 (Time 3) 2.8 0.10 2.9 30
Categorization (ARC Scores)
Blocked Paragraphs
Par 3 (Time 2) 12.8 . 3.4 15.2 41
Unblocked Paragraphs
Par 4 (Time 2) 4.3 5.6 10.8 42
Par 5 (Time 3) 3.2 <0.01 3.3 30

l. As represented by the square of the multiple correlation coefficient,
multiplied by 100.

2. All calculations computed using arcsine transformation of the raw
proportion of items recalled.
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Table 27
Relationship of Digit-Span Capacity

with Categoriz. ion and Recall of Pictured Items

1

Percent Variance in Dependent
Variable Accounted for by

Task and Baseline Digit-Span Baseline
Dependent Variable Ability Alone Alone Plus Digit N
Categorization (ARC scores) o
Subject-~sorted Piles
Deck 3 (Time 2) 0.1l1 4.0 4.1 43
’ Deck 5 (Time 3) 0.52 2.3 2.4 31
’ Fixed-Order Piles
Deck 4B (Time 2) 2.1 0.12 2.5 40
Deck 6B (Time 3) 2.4 5.0 8.5 34
|
2
. Recall (Proportion Items Recalled)
Subject~sorted Piles
Deck 3 (Time 2) 0.28 . 0.72 1.2 43
Deck 5 (Time 3) 9.1 3.5 12.1 32
Fixed-Order Piles
Deck 4B 8.0 5.7 13.6 40
Deck 6B 8.6 1.7 9.6 34

multiplied by 100.

2. All calculations computed using arcsine transformation of the raw

1. As represented by the square of the multiple correlation coefficient,
’ proportion of items recalled.

|

|

\
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- DISCUSSION

The strategy training project attempted to answer certain
questions about the relationships between one strategy for
information processing--categorization--and the transfer of that
strategy to an application in the real world. The transfer task,
remembering information from prose, was selected as an example of an
everyday situation in which children are called upon to catgorize
information or to use information that is already categorized in the
text. The outcome varicbles of interest, then, were: (1) the
degree to which categorization was used by the children in tﬁe‘study
before and after training, with regard to both a simple
categorization task involving picture stimuli, and with respect to
information in prose; and (2) the degree to which recall of
information was improved as a result of training.

The specific hypotheses tested in the present research were as
follows:

l. A measure of the use of categorization in recalled picture
stimuli (ARC scores) would be: (a) higher for treatment than for
non-treatment controls, and (b) higher for those receiving more
training, i.e. higher for those children in the long-term training
conditions than the short term condition.

2. A measure of the use of categorization in recalled items
from prose stimuli (ARC scores) would be: (a) higher for treatment

than for non-treatment controls; (b) higher for long-term treatment

groups than for the short-term treatment group.



\ to the post-treatment assessment. The crucial point is that these
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3. Free recall scores calculated as the proportion of items
recalled from sets of picture stimuli would be: (a) higher for
treatment than for non-treatment controls, and (b) higher for
children in long-term training conditions than for children in the
short-term training condition.

4. Free recall scores, calculated as the prSportion of items
recalled from prose passages, would be: (a) higher for treatment
than for non-treatment children, and (b) higher for children in
long—term training conditions than for children in the short-term
training condition.

These hypotheses regarding the effects of training in the use
of a categorization strategy were, in general, not borne outt
Specifically, there were no differences in the degree of
categorization evident in the recall protocols of trained and
control dgroups with respect to picture stimuli. There were -also no
significant differences between the scores of long-term and
short-term training conditions with respect to this measure (ARC).

Similarly, there were no significant differences between the mean

ARC scores of the treatment and control groups with respect to prose
stimuli, indicating similar degrees of use of the categorization
strategy .in both groups. This result was consistent across passages
in which the items in a given category were blocked, and prose

stimuli in which the category members were distributed thoughout the

That is not to say, however, that training did not have an

passége (that is, unblocked).
effect. Inspection of the means of all four groups reveals that ARC l
: |

scores for picture stimuli and prose stimuli increased from the pre-
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increases were evident in all four groups, including the

no-treatment controls who had been exposed to a brief demonstration
of cat'egoriza’tion at the conclusion of the pretest session (see
METHOLS discussion above).

With respect to recall efficiency, the hypotheses about the
effects of this strategy training curriculum were alco not borne
out. Analyses of results of pre-~ and post-treatment scores for
recall efficiency for both subject-sorted picture stimuli.and
fixed—order picture stimuli revealed no significant differences
between treatment and control groups. The comparison of long-term
and short-term training conditions revealed that for subject-sorted
picture stimuli, there were significant differences betweern éraining
conditions: subjects who received four weeks of training recgliled
more of the picture stimuli than did subjects who received two weeks
of training. However, for the fixed-order picture stimuli, subjects
who received two weeks of training performed significantly better
than did subjects who recei:red four weeks of training. Although
there were significant differences in short-term memory capacity
between these groups at the pre-test assessment, analysis of
covariance (adjusting for these pre-training differences)
demonstrated that the short-term training group recalled more items
from f£ixed-order picture stimuli than the long-term training groups
immediately after training.

Finally, the hypotheses concerning recall efficiency for prose
stimuli were not confirmed. Comparisons between treatment and
controls showed no significant effects o-f training, and comparisons
between short—term and long-term training conditions demonstrated

that extent of training had no significant impact on recall of items
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from either blocked or unblocked prose stimuli.
While the results of these analyses are relatively unequivocal
with respect to the effects of this curriculum, we do not conclude
. that training in cognitive strategies is ineffective--either in its
own right, or as an integral part of a reading comprehension
curriculum. Rather, there were a number of factors in operation
during the data céllection which certainly influenced the results of
the study. These factors may roughly be divided into praétical and
' esiga-related concerns. On the practical side, there were some
factors which affected data collection in this study which were
unique to the school climate and timing of the data collection
which, although interesting from a methodological point of v;ew, do
not shed light upon children's abilities to learn and apply o
cognitive stragegies for reading comprehension. There are other

factors involved in the specific design of the experimental task and

‘» conditions of assessment that do shed light upon children's
acquisition and use of cogﬂ&tive strategies. All these factors are
discussed below, beginning with the primarily practical issues.

Practical Issues

School Climate

As discussed above, the school in which this research took
place was a large urban elementary schooel in a low-to-middle income
neighborhood of a working-class city near Boston. The research team
was unprepared for the level of unpredictability at all levels of
this particular school. Some of this unpredictability had to do

with school politics. ' Because of massive budget cuts, school

’

. personnel were being reassigned throughout the year, and morale at
-

‘the level of the school administration and at the level of the
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classroom teacher was very low. As a result of unforeseen delays in
dealing with the school administration, the study was conductead
later in the ;chool term than we would have liked, with final data
collectiooccuring during the last weeks of school.

There was als. a great deal of unpredictability with respect to
the children and their performance in school. Truancy was a
constant problem at this school, so data collection was mgde more
difficult by the subjects' frequent absences. Also, as noted above,

there were children whoy stopped coming to school entirelv when they

discovered toward the end of the school year that they were not

going to be promoted to the next grade level. Although this amount

of unpredictability is probably the norm in this school, ar&tgerhaps
other urban schools like it, it was a factor that affecteé eu;‘data
collection for which we were unprepared. As a consequence, some of
the cells in the analyses reported above have less-than-optimal
numbers of subjects, and some of the results may be concomitaatly
affected by "outlier" performances among the children who remained
in our pool throughout the entire stndy.

Peer "contamination®™ effects. One consequence of the school

climate roted above was a lack of one-to-one contact between
teachers and children: because of large class sizes, individual
tutoring was an infrequent occurrence. The tutorjal sessions with
trainers from the Strategy Training Project became, almost witout
exXception, highly valued meetings. Children got ouc of their
regular classes and were exposed to somephing new and different
under the guidance of a trainer who was warm, sympathetic, and who
gave the child a great deal of support for whatever achievement he

or she managed ip the training sessions. Children _, . yere selected
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as no—treatment controls were 1in the same classes as the children
who were in training conditions, and there appeared to be strong
feelinés abou£ who was allowed to go to tutorial se§sions and who
was not. Project personnel, both trainers and testers, heard
anecdotes from study participants about children giving or receiving
training to each other to "share the wealth®” of what was going on in
the tutorial sessions. This phenomenon is not unknown in
educational research: for example, Rist (1970) reported a similar
phenomenon in low-SES schecols in which students thought to have
promise were found to be teaching lessons to their less "promising"”
peers after school.

In future studies, experimental design can be refined th“i
control for the possbility of peer teaching effects. These design
changes include: (a) including a no-treatment group at a comparable
but diZferent school to systematically investigate th2 presence of
peer-teaching effects; or (b) including an attention-placebo control
group at the same school, so that control children receive some of
the perceived good effects of training sessions and the demand,

among children, for peer training is modified.

Design~Related Issues

Category cueing and the effects of pre-test procedures.

The most powerful explanation for the lack of significant findings
in the present research has to do with the power of the
categorization demonstration that concluded the pre-test assessment
session for all subjects. 1In initial phases of the pre-test,
children were given picture stimuli in a movable array (one picture
per card) and told that they would be asked to remember the pictures

later. They were told to place the pictures in an order such that
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the order they selected would help them to remember .*

At the end of the pre-test session, after the assessment of
categérizatiéﬁ and recall in fixed-order piles and in blocked and
unblocked prose stimuli, each subject was asked to return to their

original deck of pictures. The suggestion was given to put the

pictures in groups of "things that go together"™ as a way to aid in

memorization. The tester used a new deck of 4 picture cards,

consisting of two items in each of two categories, to demonstrate -
the idea of categorization. The subjects' subsequent free recall
performance, as measured by the ARC score, showed a dramatic
increase in extent of categorization across all experimental groups
(i.e., treatment groups and control groups). Table 6 shows:thq
effects of this instruction by comparing performance in the u;é of
categorization before and after the "category cue" (demonstration).
ARC scores before the category cue ranged from .34 for subjects in
one long-term group to .78\for subjects in the short-term group,
with a mean ARC score for all groups of .54. After the category
cue, ARC scores ranged from .79 for the control group to .95 for
the short-~term treatment group. Thus, the subjects were using the
strategy of categorization almost perfectly at the end of the
pre-test procedure. As noted above, paired T—-tests for these
pre-post differences remained significant over the couise of the
study. With the scores of all subjects, including the no-treatment

controls, pooled, there were significant differences between

*This instruction, while slightly cc¢mplicated and inelegant,
reflects the difficulty of suggesting to svbjncts that they
organize the pictures in some ways without suggesting "grouping”
or any other cue to the use nf categorization. See, for example,
Borkowski (1983).
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post-test 1 (two weeks aftter pre-test) and pre-test, as well as

significant differences between post-test 2 (four weeks after

rd

pre-tést) and pre-test on ARC scores for both subject-sorted and
fixed-order piles (Table 7).

Clearly, the category cue was sufficiently powerful to wash out
any differences between groups that been associateq_with training.
In a sense, the "training" in this study appears to have been
largely accomplished with the category cue given in the pre-test
session. In all cases, initial training led to gains over and above
the initial leap in performance following the category cue. For
example, after two weeks of training, all subjects improved in their
ability to use categorization to recall items from blocked aﬁd.
unblocked prose (Table 9). But the difference between control
subjects and subjects in treatment groups was not significant.*

These data also consistently indicate decrements in perfotmance
in the absence of continueq‘training. For both the control group
and the short~term training group, mean scores decrease for
categorization in recall and recall efficiency at Time 3 vis a vis
Time 1 (i.e., immediately after the four-week training sessions but
two weeks after the end of the short-term condition and four weeks
after the initial pre-test session). It thus appears that training
does have an effect, but the effect is not sufficiently powerful to
elevate the performance of those who were trained a statistically

significant amount above those who wers only exposed to the

*Note that this contrast assesses subjects before the "category cue"
on pre-test, because the pre-test on prose passages came before the
demg nstration of categorization. Thus Time 2 (two-week post-test)
is the control subjects' first assessment of prose passages
fellowing the "category cue."
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"category cue.®™ As a final example, note that in one experimental
group (the short-term training group), the ARC score for
categSrizatiéh in recall was .95 §or the task immeéiately following
the categorization demonstration at the end of the pre-test session;
€ince a perfect ARC score, reflecting perfect categorization, is
1.0, it is difficult to imagine how training couldfsubstantially
improve performance on this variable.u »

Memory Load -

A related issue is the issue of load with respect to the
subjects?! short—term memory system. Clearly categorization, or any
memory strategy, is only required as load increases; if load is
suf ficiently small, short-term or "brute force" memory can Bglgalled
upon for accurate recall. The implication is that if memory ;;sks
are sufficiently easy, training in categorization will not affect
recall because the strategy is not needed to periorm adequately.

It appears that some ?f the stimulus arrays used in the present
study were not sufficiently taxing to induce memory strategy use.
For example, blocked prose passages, in addition to being easy
because the items were already arranged in categories, consisted of
nine items in three categories. This is only slightly above the
"magic number" seven (Miller, 1956) that most adult subjects can
remember in short-term memory. Inspection of the results in this
study indicate that the proportion of items recalled from blocked
prose passages ranged from 84 to 87% correct before training of any
kind, including the category cue. Aalthough long-term subjects
improved, from 85 to 96% recall, while control subjects remained at

their pre-test level of 87%, this degree of variability is not

sufficient to demonstrate significant effects of training. ARC
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scores for categorization in recall from blocked passages of prose

ranged from .fl to .67. This variability in the use of
categérization, when contrasted with the uniformly high recall

per formance just noted, suggests that the strategy of categorization
was not required to achieve a high recall score.

A formal measure of the relationship between use of the
categorization strategy and recall efficiency is aQailablg in the
correlation between these variables on any given task. The Pearson
product-moment correlation between ARC score and amount recalled for
blocked prose passages ranged from .06 for the short-term training
condition to .45 for one of the lpné-term conditions. None of the
correlations achieved statistical significance. .T_

Taken together, the effect of the "category cue" on all
subjects and the effect of memory load conditions, which may not
have been sufficient to require strategy use, may have combined to
obscure real differences bq;ween experimental groups in their
response to training in categorization. In the future, we intend to
take these factors into account by including measures of response to
treatment that are more in keeping with the main focus of the
training sessions themselves. In fact, because of the immediate
response to the category cue, very little time was spent during the
subsequent training sessions on the idea of using categories for
remembering, especially in the domain of simple stimulus arrays
(with a few exceptions; see below). Measures of more complex prose
stimuli with larger numbers of items may demonstrate the effects of
this strategy training curriculum more effectively by preventing
subjects from scoring well due to simple short-term memorvy. It is

in this area that future assessments need to be designed.
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Group and Individual Differences

There were seven subjects in the three treatment groups who
requifed exte;sive training in categorization before they were able
to meet a pre-established performance criterion and thereby advance
to the next stage in the curriculum, the application of
categorization to prose material.* Two of the "uninsightful®
children were in the short-term training condition; the rgmaining
five were all in the same long-term training condition. The --- -
differences in performance between these seven children and the
remairing 28 treatment subjects were striking. Although there were
no sign.ficaint differences in IQ or WISC digit span, there were
significant differences between "insightful™ and ”uninsightfh}f
children on a number of outcome variables (see Tables 20 and éi).
For example, in blocked prose passages, pre—test scores for
categorization (ARC score) and recall (proportion recalled) were .57
and 87% for "insightful"® chlren and .04 and 71% for "uninsightful"
children. At the first post-test, these scores were .83 and 90% for
"insightful® children and .56 and 76% for "uninsightful" children.
All of these results represent statistically significant differences
(at the ,05 level, one~tailed; t-test for difference between
independent group means).

These results indicate striking individual differences in

children's response to the intervention, differences which have

implications for the design of future research efforts and for the

*Since the difficulty that these children demonstrated regarding the
acquisition of the catigorization strategy only became evident in
the course of actual training, we cannot know how many subjects in
the no-treatment control group would also fall into this group.
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; application of cognitive strategy in general. There appear to be

differences among children in their ability to "pick up"™ or use
‘ cognitfive str;tegies even after they are provided. Such difference§

in ability to learn cognitive strategies (specifically, differences
in rate of acquisition of cognitive strategies) were independent of

| IQ as measured in this study. The methodological implication of

' this finding is that the experimental groups were not tru}y matched

} in the present research. Although the groups were matched on the IQ

l variable, and treatment conditions assigned to groups after this
matching process, it appears that a better test of the strategy

training curriculum might have been achieved if subjects were

matched on their ability to profit from cognitive strategy £k§ining.

In the present study the distribution of "uninsightful® childféh was

uncontroiled. As noted above, it is impossible to know how many

"uninsightful”. children were contained in the control group. The

‘ distribution of such children across the other three treatment
groups may, however, have contributed to the anomalous results with
respect to these groups' poor response to training.

For future research efforts, the individual differences
reported here have implications for the assessment of children with
learning difficulties. The differences reported here are, of
course, similar to differences in learning potential (LP) which have
been part of the research literature in mental assssment for some
time (Budoff, 1969). Assessment strategies that do not include some
dynamic component will clearly not give an accurate picture of a
child's mental abilities. Research in cognitive strategy training
is proceeding on a number of fronts to attempt to investigate the

‘ relationships betwen cognitive strategy mse and common problems of
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information processing, like reading comprehension. The individual
differences reported here suggest that relationsnips between

cognit&ve strategy acquisition, strategy use, and problems in

information processing are alsc important. In sum, individual
differences in strategy acquisition may be an important dimension in
the understanding of learning disabiliities, and certainly is an
important variable to consider in the design and implementation of
interventions intended to further illuminste theoretical or applied
issues in cognitive strategy training.

It is also important to note that the existence and performance'
of the "uninsightful” children have practical implications for
remedial reading interventions in addition to those just diséqg§ed
with regard to research design.

Specifically, even though they did not improve their
categorization and recall performance sufficiently to close the
significant gap between theyselves and the insightful poor readers
in the study, it should nevertheless not be overlooked that the

uninsightful poor readers did improve as a result of their exposure

to strategy training. For example, the extent of categorization

evident in fixed-order picture piles improved from an ARC score of
«20 at Time 1 to .60 at Time 3. With regard to prose,
categorization jumped from an ARC score of .04 at Time 1 to .56 at
Time 2 (for blocked paragraphs; with ragard to unblocked prose,
performance was e. ssentially unchanged over time at an ARC score
level of approximately .35; see¢ Table 22). The point to be made
here is that a curriculum such as that used in the strategy training
project, which involved simpler "back-up" tasks at each stage in the

development and extension of the principle of categorization, was
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able to improve the performance of even those children who
demonstrated the least ability to grasp and apply the cognitive
strateéy at tﬁe outset.

Thus, while the results of the study reported here were
disappointing in some respects, there were clear indications for
future research to continue investigations of the application of
cognitive strategy training. 1In future researbh, changes should be
made in assessment procedures, to £ill out the picture of the
abilities and disabilities of experimental subjects, with an eye
toward better matching of‘experimental groups and better design of
strategy training curricula. Changes in assessment procedures
should also take into account the power of strategy cueing, and the

necessity of increasing memory load in order to fully activate

strategy use. Changes in the design with respect to better control

conditions should allow real differences between trained and

qntrained groups to emerge. Finally, a full investigation of the
conditions necessary for maintenance and generalization of trained
strategies, not possible as part of this research due to practical
limitations of time and resources, will be an integral part of our
next research effort, i. order to make our research efforts useful
to handicapped learners. By investigating the conditions necessary
for classroom application of cognitive strategies, we hope to
continue our efforts to bridge the gap between basic and applied

research and to help handicapped learners benefit from current

research efforts in this field.
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Appendix A

Letter to Teachers Describing the Target Child

of the Strategy Training Project
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RESCARCH M ADE FOR EDUATIONAL PROGIES, I

29 WARE STREET & CAMNBRIDGE, MASSACHUSETTS 02138 ® TELEPHOKE (617) 868-0360-2

1/12/83

STRATEGY TRAINING PROJECT: THE TARGET CHILD

The RIEP Strategy Training Project is seeking to apply cognitive
strategies for remembering information to the problems of poor readers,
in an attempt to increase reading comprehension. Therefore, we are
seeking children who can read, but do not seem to be able to remember
or comprehend what they have read. The following guidelines will help

us to identify which children in your class might be appropriate for
the project:

l. Children who are poor readers primarily with weaknesses in
organization, comprehension and retention skills. As a rough
guideline, we are defining "poor readers" as those students who

- are reading at least two grade levels below their current

grade.
$ 2. Children who are decoding at at least a third grade level.
Because the project 1s aimed at comprehension skills, we are

looking for children for whom decoding is not the major
reading problem.

The children you suggest can be receiving special education services
for reading problems or other learning disabilities. ?lthough some child-
ren may turn out to be ineligible because of time requirements of
resource rooms, etc., we are, for now, just looking for a rough estimate
of all the children that might be involved in the project.

On the attached sheet, please write the names of students in your
classes that fit the above description. Please indicate, for each child,
what special education services they now receive, if any. If you have
any questions or comments, write them on the attached sheet or call
one of us at 868-0360. Thank you for your time.

David Anderegg
Cathy Cuneo
RIEP Strategy Training Project

ERIC : 102
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Appendix B

Strategy Training Curriculum Manual:

Pilot Study Version
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STRATEGY TRAINING OUTLINE

The Inig}al Training Sequence
i.l Overview of the Initial Training Sequence
2.2 Picture Task I (PT 1)

2.2.1 Link to the pre-test

2.2.2. First trial at PT 1

2.2.3 performance criterion for PT 1

2.2.4 Analysis of student processing

2.2.5 Shaping of student processing to fit the s
2.3 Picture Task II (PT II)
2.4 The Sequence of Back-up Tasks

2.4.1 B/ck-up task 0O (BT-0) -E

2.4.2 Back-up task 1 (BT-1)
2.4.3 Back-up task 2 (BT-2)
2.5 The Initial Sequence of Prose Tasks
2.5.1 Bridge from the picture tasks
2.5.2 pPreparatory steps for prose
2.5.3 Prose task I (Pr I)
2.5.4 Prose task II (Pr II)
2.5.5 Prose task III (Pr III)
2.5.6 Prose task IV (Pr IV)
2.6 Making a List of Rules for Grouping
2.6.1 "Rules for Making Groups"
2.7 Conclusion of the Initial Training Sequence
The Continued Training Sequence
3.1 The long-term condition
3.2 The supportive curriculum condition
3.3 Overview of the continued training sequence

3.4 The seven concepts taught in the continued trainin
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1.0 Attitude of the Trainers

Trainegs provicded an interpersonal context in which the students'
lear;ing wa; well supported. They made every effort to communicate (1)
respect for the student and for the student's performance, (2)
curiosity about the information processing the student used, (3) belief
in the notion that each studgnt's mental process (a) was unique and (b)
had untapped potential, and (4) the expectation of positive outcome in
student performance. Throughout the training, failure to meet érouping
or memory criteria (see 2.2.3) was defined as feedback, that is,

information helpful for improving student performance by providind

information about the student's mental processing.

s

2.0 The Phase I Training Sequence

2.1 Overview

Trairing began with the task of grouping and remembering 20 iteﬁs
shown on stimulus cards. The items belonged to five mutually exclusive
categories. This task, called Picture Task I, was identical to that
attempted in the pre-test, except that it was slightly more difficult,
requiring the learning of 20, rather than 15, items.

This initial task lay on a continuum of tasks, some more and some
less difficult than the original task. For each student, the
appropriate beginning task was found through trial and error. The
appropriate beginning task was the task at which the studert first met
the criterion for successsful performance for that task. Beginning at
Picture Task I, it was possible to move in the direction of easier
tasks--called back-up tasks--as well as in the direction of rore
difficult tasks. .(When competence wés not initially achieved, then the

trainer backs up to a less complex or demanding task.) After the
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appropiate beginning task was found, each student proceeded in the
direction of tasks of increasing difficulty. A flow chart (see
illustration II) showing the progression of trainina tasks illustrates
this-i;way é;ute. It also shows the optional tasks (Prose tasks IH,
IIH, IIIH, and IV) provided for those students who moved through the
tasks more quickly. These optional tasks were used whenever possible,

providing horizontal elaboration of the curriculum for almost all the

students in the study.

The training sequence provides an orderly progression through
tasks of increasing difficulty, yet is flexible enough to allow for
variation among students.

2.2 Picture Task I

As was mentioned above, all students began training bi attempting
to remember the 20 items pictured on the stimulus cards of Picture Set
I. The trainers did not offer any aid to students in this first
attempt, but closely observed them, watching for behavioral cues to

mental process. After the 20 cards were laid out in random order, the

task was introduced in the following way:

2.2.1 Link to the Pre—~test

The trainers said:
"Remember what you did on the pre-test?
Well, you have the same job to do with these cards.
You put them in a pile, and arrange them so it's easy for you

to remember them all. You can put them in any order you

want.

Only this time, it is not a test.

what we are going to do is learn some new ways of doing this-

job, so you can do it better and easier.
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But first, I'd like to see how yu do this right now.”

2.2.2 PFirst Trial at Picture Task I

A variable time period was allowed for each student to self-pace

’ organizing and memorizing the cards. The trainers used their judgment

-

in cutting short excessively long preparation periods. The trainers
found overstudying and reluctance to attempt recall were common among

the students in the study. Therefore, after what seemed to be a

reasonable time, the trainers told reluctant students, "Well, let's try
it [recall] and see what happens.” . - s
During student cecall, trainers recorded items as they were
uttered, numbering each response. The spatial arrangewment cf the
recorded items, however, was Kept to clearly separated group lists.

(See illustration,) This recorded list was kept out of the student's

.y

73

line of sight.

2.2.3 Performance Criterion for Picture Task I

The performance criterion for Picture Task I was the recall of 3
out of 4 items as_a group for 3 of the categories. Items were
?onsidered recalled as a group if they were spoken in seguence or if a
% student, recalling a single item, said: "Oh, this goes with [these
others] .® or "0Oh, I remember another (category item]. It's X."

If the student failed to meet the performance criterion for

Picture Task I, the trainers said:

Now let's see what you can do with these cards.”
In this way the student was routed onto the backup sequence (see 2.4).

If the student met the criterion, the training continued without

PLEFGURERY TE
.

Lk
{

T vk

backtracking (sce 2.2.4).

2.2.4 Analysis of Student Process - Lo ol

|
"That was a good try.
After the student had met the criterion for Picture Task I, the
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trainers congratulated him for doing so well “without having ary of our
lessons yet,” and then said:

‘"I"é like to know how you did that?

what was in your mind when you were doing that?

Do you know how you did that?”®
The trainers encouraged students to ;se the stimulus cards to
illustrate their processing Hgscripffons.

Trainers kept in mind that the students’ des;riptions of their
internal process may not accurately reflect the characteristics of that
process, These descriptions were considered only partial information,
and were combined with careful observation of student behavior by the

trainers, who tailored individualized approaches for teaching the

components of the strategy. 3
-

The cognitive style of the individual student was the guide for
designing specific interventions. The trainers oriented their teaching

to visual, auditory, or kinesthetic emphases. The repertoire of

PR

interventions was varied.\ Specific interventions were not as important .
as the match of the intervention mode with the student's cognitive
style, allowing for easier assimilation by the student. Thus, for
example, in memorizing items within a category, one student may have
found it more effective to visualize the items or a list of the items;
another studeut to repeat the names of the items in each group several
times over; and a third to manipulate the pards while sub-vocally
meuthing the names of the items.

2.2.5 Shaping of the Student Process to Fit the Strategy

The verbalization of process by the students served to alert the

student that he was using a process to which he had conscious accesS.

It was the beginning of the conscious acquisition of the strategy. The

teaching of the strategy then began; the focus of training sessions was

108

-t



strategy ‘lralning 6

the shaping of mental process. This soon became a matter of mutual

interest and effort for both trainer and student.

Steps %n this shaping procedure will be described in some det;il
beloQ; much’of the learning of the strategy tcck place within the work
on the Picture Task; therefore this task is considered in detafl.- It
represents the foundation of the training. Further training sessions
refined the strategy taught ;n'the beginning of tfaining, and expanded

it to prose materials.

Remember that at this point in the training all students had met - -
the criterion for Picture Task I and therefore were using some
acceptable form of grouping procedure. In addition, students had
attempted to verbalize this procedure in response to questioning from
the trainers. Trainers built on this grouping behavior, ﬁeeqing each
student at his particular level in the development of the cggegorizing
concept.

In introducing the shaping process, trainers used analogiea which
supported the notions of\}a) successful intervention and (b) control
over process; for example, the students' processes were likened to

*A car which is running all right. It will get you where you
_want to go, but if you take it to the garage and get it tuned
up--get it a really good tune-up--then it's really going to
purr along. That fine-tuned engine will run so smooth. And

it will be more fun and easier for you to drive better.”

Trainers presented the third step in the shaping process with some
drama, underscoring its importance. The trainers found this the most
complex segment in the strategy to teach, because it involved careful
negotiation of several stages. It was of particular importance to

adjust the pace of the teaching to the student's rate of increasing

comprehension during this step. This step involved (a) eliciting group

names from the student, and (b) substituting a list of five group names

for the list of 20 items as the primary focus of memorization.
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The first step in the shaping of student strateyies, then, was

the firming~up of the concept of groups, using the specific images of

PT-1. Work in this phase was limited to the student's arrangement of

stimulus cards in his pile, and did not extend to the recall list.

Trainers asked students why certain cards had been placed in
proximity. "Wwhy did you put this card on top of this one?" Any
differences in the order of student arrangement and the ideal mutually
exclusive order of the 20 cards were discussed. Trainers‘catalyzed'
this discussion by asking leading questions like: "Do you%think this .
card goes with any of the others?"” 1In the case of a solid difference
of opinion in the placement of items, the student's rationale was
accepted and his placement retained.

The second step in shaping was creating distinct and firm

boundaries between the groups. The large pile of cards was physically

separated into five gyroup piles, each placed a good distance from the
other four piles. The five piles were spread across the able in front
of the student. The self-contained character of each group pile was
uaderscored, using a technique which matched each student's cognitive
mode. For -kinesthetic learners each pile was lifted, cards
manipulated, and returned with a distinct "thump® to the table; for
auditory learners, the trainers said, “Now the a, b, c, and d [items
making up one pile}"-~trainers made an emphatic pause--"and the e, £,
g, and e [items of the other pile] are good and separate”; for visual

learners, the trainers said, "Now you can easily see how each pile is

separate from the others.” : o
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Strategy Training 7

To elicit group names, trainers asked, referring to the items of
one group, :What is one word you could use to describe all these
things?*; o}, ®"If these things were all piled up in the sink, and I
said to you 'Will you please wash those dirty , what would‘I
call them?®; or, “If I were to go to a store to buy these things, what
kind of a store would I go to?" and so forth. The hints in the
trainer's leading questions were increased as needed until a group
label was produced by the student. - Tt

After the student had produced a group label, the trainer Began a
short discussion with the student as to the “goodness" of that label.
This "discussion" was held whether or not the trainer considered the
label in question a "good” label. 1In this way the tréinef:@qdelled a
"discussion® the student could later have within himself'to“;scertain
the appropriateness of future group labels.

Such a discussion might go like this: R

So you put she slide, the wing, the seesaw, and the sand box
into the same group.

Right.

And I aqree that they do go together. - And you decided to
call them “toys" for a group name.

Yup.

Well...do you think that will work for a group name?

What do you mean? They are all toys, aren't they?

Yes, they are, I suppose. But do you want electric trains or
dolls or Legos in that group?

No.

Why not?

Well, pecause Legos and stuff '1ike that is different.

t

But they're all toys.

Yeah... This is hard. I don't know what to call them.

Would you let a jungle gym into your group?
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Yes, I guess I would.

Why?
Because that's something you play with outside too. vYou
- know, like at the park or a playground or something.

So you want to let things you play on at the park or

playground into your groug, but you don't want to let in toys -
like dolls and Legos?

Rignht.

So _what can you call this group? —Think of a name that will 7
let in all the things you think should get in, and will keep
out all the things you think should stay out of this group.

I'll call it "Things you find to pPlay on in the park."

Hmm... That keeps out the electric trains, and it tells what

the things in the group are also. Okay, that's a good gyrougp
name. Do you want to make it shorter?

.

Well, I could call it "Playground."

After five group labels had been elicited and agreed upon, the -
P trainers introduced phase (b) dramatically: : o
. ‘ .."Now I'm going to tell you the secret of doing this.”
"Now I am going~to teach you the trick to this."

"Now I will show you what I have to teach yoa which will make
. it easier for you to do better." .

Picking up one group pile and placing it in the center of the table,

the trainers announced:

"I will now show you how to turn four things into one thing."
: {SEE ILLUSTRATION IV ABOUT HERE]

The trainers then held up four fingers, counting them off, saying,

"One, two, three, four®; and then drew the four fingers down behind the

student's view, and revealing only ane. finger as the first hand

° reappeared. This action and the words "“Four - into - One!" were -~ -~

SCAFT R

v

? palm of the other hand, changing finger position while out of the .
|
r
\

managed in the manner of a magic show trick. (See illustration.) This
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Strategy Training 9

"magic trick" was then repeated, using the cards of the group pile from
the center of the table instead of fingers: "Fou. things--a, b, c, d

[trainer lists item names]--become one thing [group label]."™ (See

illustration.) At this point, the students were told simply and
directly that they need not remember all 20 cards, but only the five
group names.

The fourth step in the spaping process taught the two-part " -

. . . . -, P 4
memorization component of the routine. The five .group piles of cards

were well separated on the table surface. Trainers directed the
students to thinlk about only one of these piles at a time. The
trainers said:

*Choose any one of these piles.

%
It doesn't matter which one, any one you want."” ot
After the student chose a pile, the trainers moved the other four piles
to one side. The trainers said: ) - .

"Now think about just this group you nave picked.
what are the four things in this group?”

[Student's answer]
"what is the name for this group?*
[Student's answer]

"Now put the cards face down on the table and tell me the
names of the things in this group."

With this amount of attention to detail, trainers "walked" the students
through the memorization of each group category. Great emphasis was
[ ,“

placed on the necessity to keep each group separate from the others.

Metaphors were used to facilitate the separate storage of the groups.
The human brain, for example, was pictured as having a room full of
shelves or cabinets:
"Now yoﬁ know all four thinés in the (clothes] group. Put
those things on a shelf up in your b.ain. You have lots of

extra room there, we don't use a whole big space in our
brains, nature gives us all a lot of extra brain-space. So
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of that shelf. You can write the group name, [“Clothnes"],
right on the door of that shelf.”

) 'Oﬁay, did you do that?

Now, you don't need to think about the [clothes] group any
more for now. Just leave it up there. It's not going to
. walk off the shelf!"

|
put all those [clothes] on an empty shelf, and close the door
i

% {Pause and wait for imaging by student]

{Trainer shakes head a bit, or wipes brow
! as if to brush off cobwebs.]

"Now we'll do the same thing with the next group.”

W {Student chooses another group pile and
. repeats memorization process.]

L This process was repeated until all five groups had been learqed.

} The trainers then remarked that the student "now has five labelled
doors in your brain," and inquired what the words‘oﬁ those_ddors were,

‘ In response, the student repeated the list of group labels.kklf a
student had trouble remembering the labels, care was taken to work with

[ ‘ the student to find a memnonic which was useful in facilitating recall

of the list of group names.

The £ifth step in the shaping process was recall of the 20 item
list. Trainers once again wrote down the étems as the student recalled
them. This time, however, the trainers placed the paper on which the
list was being recorded in view oﬁ the student. Enclosing each group
within a rectangle drawn on the paper, the trainers paced the student's
recall, using‘prompts and suggestions when necessary to stimulate the
recall process. For example, if a student had recalled three items
from a group and could not recall the fourth item right away, the
trainer would enclose this group, draw a line for the fourth item to be
written in later, and say, .

®*That's just fine.
You can go back and get this fourth thing later.

: ' It's still up there on the shelf.
Let's go on to another group now."
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For each group, the student was asked to sugply the group label if

he did not do this spontaneously. 1In general, the recall process was

% shaped to a two-part routine, in which the recall of the list of group

labels was one part, and the filling in of the items of each group was

the second part. The recall of the group labels was presented as the

more important of the two parts.

Failure to produce items wi:hin a group was treated as “a mere
detail"” which could be "cleared up” by anf of‘a.;ériety.to techniques.
The trainer and student worked together on these. Students Iéafned to

try these "£ill in the blank" exercises one after the other until "che

one which will work" was finally found. Some of these recall -

techniques were: repeating the list of items aloud (*this, this, this,

and "); imagining the cards laid out in front of éﬁe student;

‘e BN

imagining dealing the cards out one after the other, and so forth. The

recall-aid technique in most cases was matched to the original
‘ memorization technique. (See step two above.) One recall technigue .
was taught to all studenpfz that was the calling to mind and checking
for a "match" items which could logically be considered part of the
group in question, based on its category label.
If all of these recall techniques failed to produce a "lost" '
item--which was called a "misplaced item" by the trainers--the Eailure
was attributed to an oversight in the original memorization of that
item. The student was directed to memorize the items over again if. the
number of "lost" items was large (more than five or six over all
: categories). Trainers used their judgment in this matter, taking into
account student patience, student effort, etc. The student was assured
that efffective memorization would bring better recall. The student's
' ‘ attention was directed to the successéully recalled items. Trainers

‘ compared the student's first attempt to recall the list of 20 items and
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 Strategy Training 12
ghis, the second attempt, pointing out that in the second attempt:
(1) more items were recalled;
(22 it was easier to remember the items;
(5) the items were all in order in the student's mind

In the first attempt to recall the items of PT I, some students
produced a recall order which junped from category to category. 1In
this case, the trainers showed the student the t;o sheets on which.tne
recall had been recorded-;oné sheet<£;om the recall befgre
strategy-shaping took place, and one sheet from Eﬁe post-shaping"
recall. In each case the student's responses had been numbered in
order of recall, and in each case the items had been arranged in
separate groups. As if playing "follow the dots,"” the trainers
connected the numpered responses in order, producing a me;EQEfing,
discontinuous line for the first attempt, and an orderly progression
for the second. ‘

[SEE ILLUSTRATION III ABOUT HERE]

At this point in the_training, students generally expressed much
surprise at their improved performance, some shaking their heads as if
to say, "How could I have been so dumb?", and others beaming as if to
say, "Eureka!"™ <Trainers seized this moment to state that the students -
now knew all that the trainer had to teach, and that the rest of the
lessons would be "just practicing” what had been learned on “different
stuff--some pictures, some reading.”

2.3 Picture Task II (PT II)

The entire strategy routine, now shaped through the work with PT
I, was consolidated through repetition with a new set of 20 stimulus

cards. These were also chosen to form five mutually exclusive

categories of four items each. ‘ _ "

The student was encouraged to take the lead in replicating the
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routine with PT II. The trainers limited their role to eliciting
recall of the steps of the routine (a) by asking, "what did you do
before when [X was the case]?" and (b) by prompting the recall of

sEecffic techniques each student had already used with success.

Trainers paid particular attention to:
(a) The group labels chosen by the student. Trainers asked what T"
these labels were, if the student did not offer them first.
If the labels were not workable for the cateqgory, the trainer .

asked, "Are you satisfied/happy with that group name?" and
worked with the student to produce a better label.

(b) Keeping the group piles separated on the table once group§
had been formed by the student. Trainers would remind
students to do this, if necessary.

(c) Prompting students to use student-specific recall techniques
for difficulties in recall. During recall, the trainer
recorded the student's list on a sheet of paper, in groups -
enclosed in drawn rectangles. At the completion of recall,
the trainer showed this chart to the student. .

-

(d) Directing a student who had trouble in recalling a group or
an item to "Move on to another group”™ or "Go on to the next
group” and "Come back to this one later.”

(e) Encouraging students, upon completion of recall, to turn éver'_
the piles of stimulus cards, one pile at a time, and thereby
check their own recall. This was also done to cue
"remembering” (recognition of) items not recalled.

Trainers finished up work with PT II by congratulating students on
their performance, and indicating that now the student “owned" the
routine, that it was part of his store of knowledge of "how to do

things,” and that "no one could take it from him."

2.4 The Sequence of Back-up Tasks SR

Students who did not meet the performance criterion for PT 1 were
tracked into the back-up sequence. These were presented in order of
decreasing difficulty. This sequence of increasiﬂgly easier tasks
provided a continuum along which a beginning task could be located for
these students. This procedure was intended to ensure that each )

student could demonstrate the basic grouping principle, even on very

simple tasks, and then demonstrate competence on the more difficult
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grouping tasks. In essence, the training procedure sought to ensure
that each student worked successfully on the criterion tasks, i.e.,
grouping or‘categorizing items, prior to applying the principle to the
‘ more‘.diffic‘ult tasks.

2.4.1 Back-up Task 1 (BT-1)

BT-1 was the most difficult of the back-up tasks. BT-l1 materials ~
consisted of two groups of four stimulus cards egch, which were
presented to the student randomly shuffled. The format of the task was
like that of PT 1. However, the student was presented with much less

material. Teaching technique was the same as for PT 1. The criterion

for successful performance was the recall of three out of four itéms

. for each of the two categories.
Students who met the criterion for BT-0 returned to_%ﬁgﬂoriginal
sequence, attempting PT-1 once again. Students who did not meet the

criterion for BT-0 continued on the back-up sequence, attempting BT-2.

‘ (See 2.4.2.) ) .

2.4.2 Back-up Task 2

BT-2 consisted of two groups of four stimulus cards, each
presented to the student in a blocked array. This array was arranéed
in a single horizontal line. 1If the student did not recognize the two
groups in this line of cards, thé trainers physically moved the cards
so that a space was formed between the four items of the first group
and the four items of the second group.

The performance criterion for BT-2 was the recall of three out of
four items for each of the two groups. Students who met this criterion

were returned to BT-l. &Etudents who did not meet this criterion were

tracked to BT-3.

; 2.4.3 Back-up Task 3 (BT-3) . . st

R e

X ‘ BT-3 consisted of two groups of four stimulus cards each, - -
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[T

presented to the student in a blocked array, and provided with group

labels spoken by the trainers. For this task, the pre-grouped cards
were once more arranged in a horizontal line. The trainers said:
. 'éere are some [vegetables] and some [clothes].”
*Can you show me which are [the vegetables]?"
"Can you show me which are (the clothes]?"
"Make a pile of all the [vegetable] cafés.'
“Now make a pile of all Ehe [clothes] cards.'_

"Now let's see if you can remember which [vegetables]‘
are in this small pile.”

In this way, the tasks of grouping and memorizing were broken down into

small "chunks" and the student was led through the "chunked" tasks by

the trainer. Success at BT-3 was helped by the trainers'"grompting,'
even at the stage of recall. Therefore, no student could fail to meet
the performance criterion (three out of four items for each group) for

this task. After completion of BT-3, the student was returned to BT-2,

then BT-1 and pT-1. -

2.5 Sequence of Prose Tasks

2.5.1 Bridge from the Picture Tasks

The trainer told the student that he had been "reading" the
pictures un the cards in the frevious lessons, and that both pictures
and words are symbols we all agree on. The trainer continued:

®"You have been ‘reading' pictures. Aand what you did with the
pictures, you can do with words. So what we're going to do
now is make more groups, but this time with things from
reading.”

Many students disglayed a negative reaction when reading was

mentioned. The trainers emphasized the transferability of the routine

students had already successfully learned: "What you did with the

pictures, you can do with the reading." Because: "Grouping is

grouping. 1It's the same for both."
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Strategy Training 16

2.5.2 Preparatory Stewps for Prose

The prose tasks required two preparatory steps prior to using the
routine leagned in the picture tasks. The first of these steps was,
obviously, reading the passage. (Pr IA: See 2.5.2.2.) Students were
asked to read aloud, "so that I (the trainer] can hear how you read.”
In this way, the trainer's awareness of the student's difficulties with
reading was indirectly acknow}edged. As each séudent completed the
first reading, the trainer said: "You read mucg better than I thought
you would.” with this comment, the gquality of the student's téading
was dismissed by the trainer as a subject of conversation.

The second preparatory step for prose tasks was disembedding‘from
the text items to be grouped. To initiate this step, the trainers
asked the student a question which would separate items f;Bq\text. For '
example, for a reading about some third graders' field trip to a farm;
the traine} asked, "Wwhat did the third graders see at Drumlin Farm?2"
If a student had difficulty indicating discrete items, the trainer -
suggested that the student read the.passage again, and pause to

underline the words which would answer the trainer's question.

2.5.3 Prose Task I (Prl)

The first passage (PrI) presented selections in which items to be °
grouped had been blocked in the text. In addition, the text included a
group label for each group. There were two passages in PrI, a short
selection with three groups of four items each (PrIA), and a longer
selection with five groups of four items each (PrIB). Both were
required of all students.

After a student had read PrIA and had jindicated that he could -~
perform the disembedding step, the trainer cued the studept to begin
the grouping routine already learned.

"Yes, those are things the children saw.
Now put those things in order, just the way you
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did with the cards.”™

Students were prompted to make grouped lists of the items, using

| rectangular borders to enclose each group.

’
4

o "Some students spontaneously grouped the items, either by
. associating items, or by béginning with the group names and £illing in
each group list. Students who had difficulty in grouping the N

disembedded words from the text were directed to make one long list

containing all items. The trainer then quéstion;d the student about
{ the relation of the items, until the student produced usable §roups
t (see 2.2.5).
"Do any of these things go together?"
["Yes, the (car) and tae (truck) .}
"And what do you call (cars and trucks)?" ‘1__

Some students needed to make a more obvious connection with the
stimulus card task. For them, the trainer drew a series of boxes on a
sheet of paper and wrote the disembedded words, one in each box. If ‘
necessary, these boxes cogld be cut out and handled exactly like the
B stimulus cards.

In PrI, group labels were included in the text. 1If the student
did not spontaneously use these labels, the trainer directed him to
re-read vhe text and lcok for the label.

‘*This story tells you names for the groups.
Read it again and see if you can find what the story calls .-
these groups.”

If a student produced a group name which differed from the label

given in the text, the trainer asked for the text name and initiated a

wadoL

comparison. Whenever the student's name was useful, it was retained.
s "You have called this group the group.
What does the story say is the name of this group?

' Why did the story call the group 2 Why do you think?
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: which group name makes it easiest for you to remember this
- group?2”

? To review, the steps so far in the PrI task:

\“'.

. ~(a) student reads the passage.

(b) Trainer asks a question which requires a list
of items for the answer.

- » *
I T N

(c) Student disembeds the words which name these items. -

(d) Group names (category iabels) are found for earh
group, either from the student or from in the text. - -

(e) A written list of items is made in which the groups
are labelled and separated by boundaries.

Learning of the group lists proceeded just as with the picture
tasks. Once again, one group was memorized at a time. File cards or
small pieces of paper were used to cover all group lists except the ..
group the student was actively learning. Separate learniﬁg of the
groups was monitored by the trainer; the trainer reminded the student
to keep the group lists separated in the (metaphorical) “storage area®

‘ of the brain. Students more dependent on visual memory were taught ;;m
additional memonic technique. This technique consisted of imagining -
the group lists tacked up on the wall of the room, each group several
feet from the others.

Again, the memorization was finished when the group lists were all
"on their shelves, with the doofs closed," and the student could

produce a list of group names from memory as a separate unit.

P

The performance criterion for PrIA was the recall of three out of

et

four items for two out of three groups. Failure to meet this criterion
on the first attempt was followed by a second try at PrIA. This time

the student was encouraged to find out what items were missed and to ---

RETY TR A IR

= talk about how that happened. The emphasis for all students throughout

was the maintenance of the group concept in recall. The failure to -

.
EAR LTI ENPA S

. recall specific items was treated as a detail to be remedied by trial

4
.
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and error.
Prose Task IB was treated exactly like PrIA. All students who

were proceeding at an average or above average pace completed PrIB.

’

The berformance criterion for PrIB was the recall of three out of four

items £,: three out of five groups.

2.9.4 Prose Task II (PrIIA and PrIIB) N

PrIIA and PrIIB presentgd the student with stories in which groups
were blocked in the text; that is, the items of each group were found

close together in the text. Unlike PrIA and PrIB, these readinés did

not supply tne student with group labels. This difference was pointed

out to the student by the trainers, who said:
*Hmm. In the reading we did before, the one about X, the .
f' writer told us a name for the groups right in tﬂgnﬁtory.
In this story, you'll need to find some Jroup names
yourself--the way you did with the pictures. Sometimes you
. find group names in the reading, sometimes you don't."”

The job of finding qroup labels was handled as in the picture

tasks (see ¢.2.5).

The performance criteria for these tasks were (a) for PrIIA:
reca’l of three out of four items for two out of three groups; (b) for
PrIIB: recall of tr 'ee out of foﬁr items for three out of five groups.

As with PrI, all students completed PrIIA, and students who

proceeded through the tasks at an average or above average rate

completed PrIIB.

Ry I LT
H

2.5.5 Prose Tasks III (PrIIIA and PrIIIB)
: Prose task IIIA and IIIB presented the student with stories in ..-
; which the items to be formed into groups were scattered throughout the
; stories in an unorganized fashion=--a éo—célled *random” layout. Many
‘ ‘ students reacted to PrIII by commenting: "This doesn't make sense" or
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training, trainers used questioning to elicit "spontaneous" formation
of groups from random items. Group formation occurred either before or.
after a written list of items had been made by the student. Finding

group names either accompanied the formation of groups, or took place

btrategy Training 20
"These are all mixed up.”
In keeping with the teaching technique used throughout the

as above (see 2.5.2.2) after the groups had been formed.

Criteria for successful performance for PrIIIA was the recall of
three out of four items for three out of five groups. Aall students
completed PrITIA; students completed PrIIIB if time allowed.

2.5.6 Prose Task IV (Prlv)

Learning then proceeded as above (see 2.2.5;. .
|
i
PrIV was an optional task made available for those students who I
had progressed rapidly through the tasks, leaving extra time within the i
four session sequence. The story used in PriIV contained two mutually
exclusive blocked groups of four items each. However, in order to
answer the trainer's question "Is there enough information in your }
groups to let you tell the whole story?", these two groups had to be
disassembled and a third group reconstituted from scme of their
members. This task represented a conceptual leap for students who had -
only been exposed to mutually exélusive grouping, and was intended for
students who demonstrated a quick grasp of the concept of grouping in

the previous sessions.

2.6 Making a List of Rules for Grouping

At the last session of the initial 4-week training sequence, the
trainers told the students that they would like each student to have

the rules for making groups written down, so that the student could
keep them and use them whenever he wanted. Trainers emphasized that

the students already had these steps well learned, that the student
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"owned” the rules, and that grouping was now “one of the things you

know how to do, just way you know how to (ride a bike) ."

The trainers questioned the student to elicit the steps of the

well-practiced routine, shaping this list by £iliing in gaps and so

forth, until it matched a master list of grouping rules (see list

below) . The language of this list varied with the student; Simple o=

language or more sophisticated language was used as was deemed

appropriate to the student.

The completed list of rules was stapled into an oaktag folder‘and“f

presented to the student with some ceremony.

2.6.1

1.
2.

3.

4.

S5e

6.
7.

"Rules for Making Groups"”

Do the reading.

What question(s) do you want to answer? .
Ask yourself that question(s). R

X

List the items.

Find the groups and name the groups.
How many groups are there?
How many things in each group?

Learn the groups.
Remember to learn them segarately.

Learn the list of group names.

Test yourself.
Fill in any "lost” or "misplaced" items.

2.7 Conclusion of the Initial Training Sequence

Trainers used a checklis; to ensure that each student left the

initial training sequence with the following learning:

(a) student has mastered a routine for the strategy.

1) Student knows how to form groups under
the various conditions.

2) Student knows how to name gronps with useful
group names, .

3) Student has an active learning component in his

strategy to store items learning, and realizes
that learning improves with practice.
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(b) Student is aware that knowing the process is the

important learning, and that once he has learned
the process it "belongs to him."

3.0 The Continued Training Sequence

3.1 The Long-term Condition Training .

Students who were assigned to the ;ong~terﬁ.t:aining condition
worked with passages taken from the daily newspaper. These had been - -
recast into the form of typewritten "stories,” and their source was not
known to the students. These students experienced the challenge of .
applying the grouping strategy to more difficult material. However, fu
trainers did not draw the connection hetween grouping routine and

everyday life for these students.

The nature of the long-term condition placed constraipts on thé
. &

teaching techniques used with these students. A question like "wWhat
would your teacher think is important in this reading?" (see 3.4) would
have to be omitted for this group of students. Wwhen teaching long-term
students, trainers relied on (a) the techniques used with the prose
tasks of the first training sequence--underlining, listing,
chart-making, etc.--and on (b) more extensive use of the construction
of groups of attributes about the self as an analogue ("Facts about

me"; see 3.4).

3.2 The Supportive Curriculum Condition

Students in the supportive curriculum condition were encouraged to
generalize their group-making skills to written material encounteréd in
everyday life, particularly in the classroom. In addition to articles
reproduced from the daily paper, complete with photos and headlines,
they analyzed reading material from their on-going classwork. -

These circumstances afforded the trainers the chance to use
whatever teaching.opportunities presented themselQes, with the aim of

helping the students apply their strategy learning in the context of
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their everyday schoolwork. Various methods were used, including (a)
discussing previous classroom lessons to decide what was "important"

(see 3.4) in a passage, (b) making a chart of a student's family tree

4

and relating this to a lesson on immigrants, and (c) examining

automobiles in the school parking lot to clarify a newspaper story on - -

auto inspection. - S -

Trainers took advantage of whatever was helﬁ%ul in clarifying a

student's grasp of the material in any reading selection, and then they

proceeded with the task of applying the strategy to the materféf.

3.3 Overview of Continued Training Seguence . -

» B - e .

The continued training sequence gave the students experience in
transferring the strategy they had learned in the initial training
sequence to the analysis of "real-life" printed material. ”tppcepts

A}

taught in the continued training sequence (ses 3.2) expanded on the
original training by (a) building in flexibiity to the structure of the
routine and (b) encouraging self-initiated, creative solutions to the.
task of grouping.

A

3.4 Concepts Taught in the Continued Training Sequence

o)

Seven concepts were taught in this sequence. They were introduced
and reinforced when teaching opportunities were presented by the
materials on which the students worked. The order in which these
concepts are discussed below was kept as a rough guide for the
trainers. Because students' reading material varied in content
throughout this sequence (see 3.1 and 3.2), this order was adjusted to

achieve optimal synchronization between materials and teaching

X A

concepts. C

Lo earas
-

The seven teaching concepts were:

(a) Categories, once made, can be disassembled and recategorized. __..°

This concept waévlearuzd by advanced students as the optional PriIV
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(b)

(c)

(d)
(e)
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at the conclusion of the initial training sequence.

Groups may be made up of any number of items. Groups from the

same reading may be made up of various numbers of items. This

‘important concept allowed students to escape from the "four items

per group” expectation developed during initial training. The )
expectation of four items per group was helpful at the beginning __ __,
of training, simplifying the students’ group-formation. At this

analysis of the texts.

——

Events can be treated as items within a group. This concept

greatly increased the scope of possible "items" for grouping.

Groups in initial training were made up of concrete objects, with

- -

the exception of a few items which involved action upaon concrete
objects. For example, "She swept the floor and watered the

plants.” Students associated these actions to the object acted

.

upon, and in initial training the different pature of the items

was not commented upon by the trainer.

- =T, =

»Facts about X" can be a group label.

“Miscellaneous” can be a group label. These group labels provided

additional organizing tools, and also introduced the notion thé: a
category can be based on an idiosyncratic rationale. To introduce
students to (d) "“Facts about X," trainers had them make a list of
»facts about themselves”; divided into groups or kept as one group
these facts were listed under the group label: “Facts about
{student's name] ."”

To explain the functional nature of (e) *Miscellaneous® as a
group label, trainers used the metaphor'of a drawer gr box tpe

student might have in his house, into which he puts all the things

that are left over after he cleans upe.
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»al1 the dishes are on the shelf, all the clothes are in the
bureau drawers, all the trash is in the wastebasket, and you
. have a few safety pins, a roll of tape, a comb, some

- batteries, and a pair of dice left on the floor. You don't

) have any special place for these things, so you put them in a
] drawer of your bureau, and call it your "miscellaneous

‘ y drawer.”

(£) Nested categories, in which a larger group contains a smaller

e
R

group or groups. The simple nested category introduced the
students to the notion of hierarchical organization of grouped

N items. The chart which é student may have already made, entitled
"Facts about [myself]“ was sometimes used, either as is or in o

expanded form, to teach the "nested" concept. (See illustration,)

(g) Extracting “important" items from the reading versus extracting

"everything” £from the readidg.

— v

As the readings became more lengthy and complex, students caﬁe
. .
to realize that the amount of material in their groupings cSﬁlg become
so enlarged as to be unmanageable. Trainers maintained the theory that
any amount of material could be grouped and memorized given enough
time, but asked aloud, "For what reason would anyone want to do this?f _

-~

At this point, the focus of the routine became a functional one.

Trainers directed students to first decide what the purpose of thg
reading was fc: them, before asking the appropriate question(s) of
themselves and beginning their strategy routine.
The question of "what is important" information in a piece of
- reading was taken a step further with those students who could manage

it. mMese students were encouraged to think about relative importance

-
-,

and importance from various perspectives, i.e., inference. gprainers

(o 13
.

-
s
.

asked them:

*What do you think is more {or less] important
to remember in this reading?”

"what do you think the person who wrote this
believes is important to remember in the story?"
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*what do you think your teacher would want you

to remember in this reading?" (Wita SC condition;
see 3.2.)

In dec%@ing when to include the question of relative importance,
the éraineré used their judgment, as they had done before with the
optional prose tasks. If relative importance was broached with a-
student and appeared to confuse him, the subject was dropped with the
disclaimer, "Well, this is something you can think about later. Right

now I'd like you to group the things you think are important in this

story.” - -

*e
.
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