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An Ahéiysis of the Outcomes and Implications

of Intervéention Research

Over the last decade or so, there has been a major change in the
kinds of processes many investigators have begun to study and in the
materials used in that research. .FrOm an emphasis on learning and
recall of sets of words or sentences, We now see work investigating the
éGEﬁFéEéhsidh and recall of larger segments of language, up to and
including texts. Rather than being concerned with how people cbme.EG
learn and remember bits of information provided in relative isolation,
current interests emphasize to a greater extent the processes involved
as simple stories and more complex expository text segments.

We believe that some of the trends in this emerging area are similar
to those which appeared in prior work in the broad area of memory
development. As ihVestigatOré have come to be more complete and confident

have initiated research in which the goal is to teach students how to
improve their comprehénsion capabilities. As in the earlier memory work,
there are two distinct reasons investigators undertake training studies.
Ore, bfimariiy theoretical, is analogous to computer simulation approaches
EBIfhe study of cognitive processes: |If we are able to use a theoretical
model to develop an Instructional program to achieve some desired end,
e.g:, understanding a text, that result reinforces the theoretical approach

adopted. If, according to some theory, sctivity A is an important component
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of comprehension; then téaching ﬁeopie who do not do so to employ A
should enable them to imbrove their pérforménce. If it does, we infer
that the guiding theory was correct.

The second reason for cbnduttfhg such research is more practical. .
Many students seem to have considerable trouble reading and comprehending
texts independently. As sSiuch reading is an essential scholastic activity,
it 15 worthwhilé in its own right to attempt to develop curricula or pro-
grams which serve to improve the comprehension bé?FéFEéﬁéé of academically
poor students. Here theoretical niceties are less important. We do not
mean to imply that these (theoretical and practical) approaches are
independent. Adequate, specific theory can certainly help practitioners,
and the fact that some program does promote comprehension provides
important data for the theoretician. We simply mean that the emphases

in the different types of research are différént; that different exper-

are also likely to be of different kinds.

As fnterest in instructional research in the comprehension area
increases, it seems worthwhile to. review some of what we have learned
from a decade or more of training studies aimed at evaluating some
hypothesés about the nature of developmental and individual ai??éféﬁééé
in mémo}y performance. Keeping these lessons in mind should ?ééfiiféfé

OuF attempts to use instructional rethodologies to inform theory

‘development in other domains, including comprehension. In our treatment

here, we will be concerned with both an analysis of the design and
interpretation of intervention studies in general and the implications

of that analysis for research aimed at fostering comprehension.

Trwr

b
b



Intervention Research

3

is

categories according to whether thé'méjor focus of the intervention
In the

In general, intervention research can be divided into two broad
materials or the activities of the learner:

proving student performance is to

m
For example, texts might be rewritten

on the learning
first category, the approach to i
modify the learning materials.
to clarify the organization and to call attent
information. If students have difficulty identifying structure and -
fying

determining main points, this modification should facilitate learning

(e.g., Meyer, in press),
The second category of intervention research focuses on modi
Here the goal is to teach certain

the activities of the learner.
procedures that will help the student learn (e:g:, Brown,
In contrast to the materials

strategies or

Palincsar, & Armbruster, in press).

emphasis aimed at facilitating the learning of particular text infor=
in press, for a more

mation, the activities approach is aimed at fostering learning to

lsarn (see Brown, Bransfora, Ferrara, & Campione,
thorough discussion). :
present different emphases and are' neither
For example, providing clearly

independent not mutually exclusive.
structured texts could itself result in modifying the students’

)
Having learned from exposure to well-written
ﬁ un&éféfénafng,
As

learning activities.

texts to éppretiaté;the effect of ciéé? 6f§éﬁiiation o

students may search out structure in less. well written texts:
cqmpréhension strategies.

another example, students taught an array of

3Q‘L'II)\
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aimed at discovering or imposing structure on poorly prer-red prose may
benefit even more than untrained students from well written materials.
We béii;vé Fhat the most impréSéivé iéarning outcomes will result from
programs involving both high quality materials and students prepared
With the strétegies necessary to take méximai advantége of them.
Because of space constraints, we will limit our analysis In this report
to research emphasizing learning activities. However, the approach
should apply as wéii to intervention studies Fééﬂéiﬁg on the learning

" materials.

éﬂ_Ahéists gf_lnterVéhtidn Studies: A_Modéi Approach

A typiéai intervention study found in the literature begins with a
demonstration of performance differences between two groups of students,
whom we will designate as less successful (L) and more successful (M).
The L and M groups could be children of different ages, retzrded and
nonretarded groups; normally achieving students and students with a
specific reading disability, etc.; fhe argument is essentially the same
in all cases. To provide a more concrete example, younger children
often perform more poorly than older children on memory tasks. To
account for the difference;, the researcher frequently tenders two
hypotheses. The first is in the form of a theoretical task analysis,

a specification of the components of adequate performance. In many
cases, the task analysis iﬁdfcateS';éverai learning activities or
strategies that aré'critfcai to adequate memory performance. The second
hypothesis is of the form that the observed differential performance is

due to differences in the évéiiébiiity or use of one or more of the

N
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essential components; as an example, the researcher may assume that the

memory differences are attributable to differences in the use of a

"rehearsal'' strategy.

The researcher then trains some of the L (here younger) students
in the hypothesized missing component(s) and compares their post-
training performance with that of untrained L students and with

untrained M students: In our example, a group of younger students is
trained to use a rehearsal strategy, and then their bérforménce f;
compared with that of untrained younger students and untrained older
students.

If performance of the traineéd group then increases significantly,
the researcher may jnfér support for both of the édiaiﬁé hypotheses.
First, rehearsal is inférred to be an important component of task
per formance, for if it were not, perfbfméhéé would not have improved.
Second, it is Fonciuded that the differential use of rehearsal was
responsible, at least in part, for developmental differences on this
task, since the group of students who were per forming poorly to begin
with are now performing more similarly to the initially more proficient.

A comparison of the trained L and untrained M students provides

developmental differences, i.e.; there are other as yet undetermined

sources of developméntéi differences.
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An excellent example of thz 'modal'' approach can be found in
Butterfield, Wambold, and Beizﬁﬁhf (1973): In that work, retarded
adolescents were trained to use a cumulative rehearéai strategy; they
would repeat several times the first item after it was presented, the
first two after presentation of the second, the first three after
presentation of the third, etc. The trainéd subjects improved but not
to the level of an untrained M groub_(in this céSe,.nonrefarded
adolescents). This result indicated that the task analysis was
incomplete. These researchers were also in an enviable position in

that we have come to know a considerable amount about the determinants
of memory .performance; and in their work, the specific patterns of the
might be important. Without going into detail, we will simply report
that additional training attempts centering on a specific retrieval
eventual outcome of bringing the retarded subjects' performance to a
level comparable to that of nonretarded adolescents; i.e., comparative
training program.

An Evaluation of the Modal Approach

n this wav

-

Given that the group differences have been eliminated
following instfudtiqn, we micht wish to claim that We.HéVé therebv
documented the imoortance of the trained activifiéé to adequate berfor—
mance on the task at hand and have demonstrated that we have a very

strong theory about thé nature of L-M differences on that task. That

U
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is, we want to argue that this result reinforces both our task analysis
and our view of individual or group differences. The quéstion is how |
valid those claims are likely to be. We argue below that neither
conclusion s appropriate without additional data. However, before
dealing with the evaluations of the theoretical task analysis and the
nature of group differences, we will mention briefly one other issue.

Practically- vs. Theoretical ly=motivated Research

Researchers can differ in terms of their initial motivation for
doing the research. |f the aim were the practical one of improving
performance to some désirablé level, much of what we have to say below
would ke largely irrelevant. If the training program resulted in the
hoped-for gains, further theoretical niceties would be of limited
interest. Similarly, if the major goal of the research was simply to
demonstrate a degree of plasticity in L learners, the research would
already be successful. Additional analyses wouid bé nice but not
necessary. In fact, some of the issues we raise below might bz almost
impossible to implement in many practical situations. However, if the
of adequate or excellent performance aﬁd about individual differences
in those components; thé results of the modal approach cannot by them-
selves enable strong endorsements of either of the guiding theories:

The Task Anaiysis

Returning to the case where the instruction has brought the L

sUbjéctsi performance up to that of the M group, the first conclusion

we may wish to draw is that the instructed activity (rehearsal, for

:H\
D
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éiéﬁﬁié) is an important component of performance on the task. The
argument is that if it were not important, téaching students to use it
would not improve their per#brménce. The prbbiem is that it is pos-
sible for thé rehéaféai training to result in improved performénce even
if the specific activity taught were not itself important. The training
could be effective becausé it influencés some other cognitive process
that is in fact responsible for the improved performance. For example,
training could lead to increased attention to the task or to heightenea
motivation; and these could be the factors mediating the improved
performance. As this issue has been dealt with in a number of other
sources (e.g., Butteffieid; Siladi, & Belmont, 1980), we shall be brief

here and note that in the memory area, this has not been an enormous

quite detailed:

For example, in the case of rehearsal strategies, the problem is
relatfveiy minor because, whereas attentional or motivational mechan isms
can be expected to produce enhanced performance, the increase should be
a somewhat genéral one. Improvements due to rehearsal, in contrast, can
be predicted to take a much more specific form. It is ﬁbssibie to
specify in some detail the patterns of accuracy and latency which should
emerge ?oiiowing training, rather than simpiy to predict that perfor-
mance will increase. For example, rehearsal-produced improvements
should be particularly large on items presented eariier in a series,
rather than later. It is also possible to predict that rehearsing

subjects will differ from non-rehearsing ones in terms of their patterns

;H’"“
}H““ .
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of self-pausing during study (Belmont & Butterfield, 1971), their overt
production of the strategy (Flavell, Beach, & Chinsky, 1966), and the
extent to which their accuracy and spééd of response should be affected
by variations in list structure (érown, Cémpione, Bréy, £ Wiicox, 1973)..
In thé Brown et éi. é1é73) experiment, all but one of these measures
were used; and they all converged on the same conclusions regarding the
importance of rehearsal processes, both in leading to excellent perfor-
mance and in being partly responsible for differences between ability
groups. Butterfield et al. (1980) provide a detailed discussion of the
process of relating performance variations to specific changes in
processing activities.

The modal training éfd&? is simple: students who do not do so
spontaneously are told to carry out some specific activity, and their
performance after instruction is compared with their pre-training
accuracy. In the best studies, we have information not only about what
the subjects are told to do, but also direct evidence that they have in
fact been dofng that COfréCtiy (e.g.; Belmont & Butterfield; 1971, Brown
et ai;, 1973). We also have evidence that the quéiity of execution of
the strategy is strongly related to the level of recall. in addition,
we hévé évidénCé thét thé improveménts in recall accuracy are preciseiy
what would be expected theoretically from a rehearsing subject. As such,
the corniclusion that:the trained activity is an important component of

performance on the task is considerably strengthened.

fs
o
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Our reason for empahsizing this point here is that the same problem

exists in situations where instruction is aimed at improving comprehen-

the memory examples simply because we khow.much less about comprehension
than about deliberate memorization: The genéral point wé would make
(see also Camplone & Armbruster; in press) is that assessments of both
ctrategy execution and the séquélaé of instruction be as detalled as

possible.

involves the importance of data on the quality of strategy execution.
Brown and Smiley (1978) were interested in the extent to which students
who underlined or took notes while reading a story would show better
recall of that story than those who did not: As it turned out, students
who carried out these activities did outperform those who did not, but
only if the underlining and nbtétakfng were done reasonably. Students
who underiined randomly, for example, did not perform any better than
those who did not underline at all. AS those who underlined randomly
were bfimarily those who undérlined in response to instructions to
dﬁderifﬁé, one might have inferred from a simple instructional study
that underlining is.not a useful coﬁprehension-foste?iﬁé activity.
Information about the quality of underlining an& its relation to
learning and récéii provided a much clearer picture of its rcle in

influencing learning than would have been obtained otherwise.
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the case in the memory research. It is thus possible that a “'single"

intervention could affect any of a number of difrerent component

_processes: To illustrate, consider the series of studies reported by

Palincsar and Brown (1982) and summarized in Brown, Palincsar, and
Armbruster (ih préss). %Hey sought to increase students' comprehension
scores By teaCHing them to summarize what théy had just read, predict
the type of questions a teacher might ask on a subsequent test, rote
inconsistencies and ambiguities, etc. Training was clearly successful,

as pérf&rméhcé improved dramatically on ten-question comprehension tests
them to describe the nature of the process changes underlying this
improvement in some detail. The design allowed them to monitor the
extent to which students actually improved on the target processes
measures and Compréﬁensioh scores. Also, they administeréd a number

of transfer tests following the experiment to obtain additional assess-
ments of tie extent to which specific processes had been influenced by
the intervention. The instructed students showed reliable (pretest to
posttest) improvements in summary writing, question prediction, and
their ability.to detect incongruities, but not in their ability to

judge relative thematic importance. The overall package offered by

14
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Palincsar and Brown then not only indicates that the training was
effective in bringing about §db§f§ﬁfiéf improvement, but it also allows
an accurate accounting of the more speci fic changes under 1ying the
overall improvement. It also indicates some areas where the inSfrUctiop
appears to be less effective, thus leading to suggestions about how it

might be improved.

Sources of Group Differences

differences were due completely or in part to differential use of the
instructed activity. This inférence rests on the assumption that
training was unnecessary for the M students: Consider again the case

been due to variations in use of tie instructed activity, a différence
éliminated by instructing the L group. The implicit assumption here is
that the M group is already using the instructed activity; as a result,
they would not improve if training were provided. Training only the L

group is sufficient to ''equate' the groups' learning activities.

To evaluate this gquestionable assumption; we need to provide the
same instruction to the M group as we did to the L group; that is, we
need to employ an agé/abiiity x insfruction factorial design. As we
shall argue, the usé of such a design permits SEFaﬁgéF conclusions
about déVéibp@éhtéi/cbmparafive differences, it indicates areas where

M students can also benefit from training; and it can also facilitate

[y
U



Intervention Research
a3
our attempts to account for some situations where instruction is
ineffective: In the next section, we explore possible outcdmes;bf

training studies using such a factorial design and the implications

The Age/Ability x Instruction Factorial Design:

Some Outcomes and their lImplications

To reiterate, the proposed factorial design involves four groups:

an L untrained group, an L trained group, an M untrained group, and an
M trained group. The design can result in several possible patterns of
outcomes, as shown in Figure 1.

The Outcomes

(1) One possible outcome is that training will improve per formance

of the L group but have no cffect on the (nonceiling) performance of M
students (§éé Figure 1, Panel A). This outcome resembles the outcome
of the successful modal study discussed above but with the factorial
design, the interpretation is more siraightforward and the conclusion
sounder.

Clear examples of the pattern of results represented in Panel A
occur in Brown (1973) and Brown, Campione, and Gilliard (1974). In
these studies, the tasks involved a judgment of relative recency.
Students were shown a series of single pictures followed by a test
trisl. On the test, two of the previously seen pictures were presented,
and the students' task was to indicate which of the two had been seen
more recently. |If background cues to anchor the temporal series were

not provided, younger and older students performed alike. If background
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cues were provided, however, the older subjects outperformed the younger,
presumably because the older, but not the vounger, subjects used the
background cues to their advantage: Instruction in how to use the back-
ground cues did not change the excellent (but not ceiling) performanice
of tiie older subjects, but it did succeed in bringing the younger ones

up to = comparable level: This outcome is the strongest possible
evidence that differential use of the trained componéent was a méjOf, if
not sole; determinant of devélbbmehtai differences and that training was
largely unnecessary for the older sUBjects.

(2) Another outcome is diépiaYéd in Panel B. In this case, train-
ing also affects the pérforméncé of the L group, but after training
their performance is still not up to the level achieved by the M group.
Training does not improve the performance of the M group: Such a result
would indicate that the M subjects were in fact competent with regard
to the instructed activity and that there are other sources of group
differences still to be determined.

Another example of the pattern of results depicted in Panel B comes
from research on teaching reading comprehension skills. Hansen and
Pearson (1982) trained classroom teachers to provide instruction
designed to improve the inferential comprehension ability of good and
poor fourth grade students. One dependent measure was performance on
worksheets of literal and inferential questions which accompanied the
stories in which the instruction was émbédded. Results indicated that
the training enhanced the inferential comprehension of poor readers but

not of good readers.
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achievement test over a 450-word passage was comparéd to the performance
of untrained students who used a read-réread étudyihg méthod. Verbal
abiiity; as measured by the Wide ﬁéngé Vocabuiary féSt, was used to
assign éubjécts gﬁ_gg§£_f§552_to three levels. Results revealed a sig-
hificant treatment x verbal ability interaction: the low ability trained
group scored higher than the low abiiity untrained group, while the high
ability students scored about the same in both the trained and untrained
groups.

(3) A third possibility is depicted in Panel C. Both the L and M
groups improve ?6116Wiﬁ§ training, but the L group profits from instruction

to a greater degree than the M group. One set of possible conclusions from
this pattern of results is: (a) the M group was not entirely proficient
in the use of the target process (otherwise trainfhg would not have héipéd);
(bj differential use did not contribute to the original developmental
differences (because equating use did reduce those differences); and (c)
other sources of pérformance variations exist.

(4) A fourth possible pattern, illustrated in Panel D, is that

training has the same effect on both developmental levels; that is,

simple interpretation is that the trained activity was important for

L)

éhm
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performance on the criterion task, but that it did not contribute to
devéiopméhtéi differences. |

As one example, Huttenlocher and Burke (197é3 evaluated the hypoth-
esis that developmental differences in digit span were due to the Fgct
that older children grouped the iﬁﬁaf into richer 'chunks.' In a o
standard condition; they found the usual developmental differences: In
a grouped condition; in which the input string was grouped by the experi-
menter to simalate the chunking presumably done by older subjects,

both the younger and older subjects improved, and to about the same
d=gree. . Thus, the intervention which might héve been expected to reduce
the developmental difference by being more effective or necessary for the
younger group was equally effective for all subjects. Similar effects
have been obtained by Lyon (1977) using college students who differed
in memory span. Interventions deéigﬁéa to reduce individual differencés
by brovidfng lexpert help'' to the lower scorers imprdved everyoné's
performancé and had no effect on the magnitude of individual differences.
Note that without training the mature students, the results might

have been interpreted in the same way as the "modal'* training study: That

to chunk the input; and inducing mature subjects to engage in such chunking
wouid not be deemed necessary or helpful. Both of these conclusions
obviously need to be re-évaluated. The opinion that the mature students
would not benefit from chunking interventions Is certainly incorrect, as
the effects of the intervention were equal for the mature subjects. Also,

if the grouping manipulation does in fact simulate the kinds of
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ngahfZationai processes which are presumed to underlie developmental
difféféhtes,rthé parallel improvement result is strong évidéﬁéé’éééiﬁéf
the cﬁdhk}ng'ﬁypdthésis. Indeed, Huttenlocher and Burke (1976) argued
that developmental differences were more likely due to differences .in the
efficiency with which subjects identified incoming items and/or to the
ability to maintain information about order:

The Hansen and Pearson (1982) study mentioned earlier also provides
an example of the Panel D pattern of results. Besides worksheets, another
dependent measure was performance on literal and inferential questions
over a transfer story at a level that could be read by both good and poor
readers. For the inference questions, results revealed Significant effects
for ability and treatment, but not for their interaction. In other words,
the experimental treatment of fnféréntiai comprehension instruction was
about as effective for both the good and the poor readers, at least on one
type of criterion task.

(5) Panels E and F portray variations on another pattern of results,
in which the developmental differences are greater after training than
before training. This divgrgenf pattern is rather common in the literature
(Cronbach, 1967; Snow & Yalow, 1982). One interpretation of this pattern
of results is that the trained routine was not employed efficiently, if
at all, by the more advanced students prior to training, and tHat its use
effective. The first conclusion is straightforwar If the advanced
students were proficient when left unaided, instruc - should not be

particularly beneficial: The second point addresses th: relatively weaker

oWl
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effects of instruction on the initially poorer performers. The explana=-
tion we have offered is that the poorer students are also uhiikéiy to
have available or to produce other skills which are prerequisite to the
one(s) being trained. From the point of view of instruction; this would
indicate that the analysis of the task upon which the intervention wéé
based was not sufficiently detailed. Without the inclusion of the
resulted, namely that the task analysis was in error and that the
activities being taught or sfmﬂiatéd were not important ones. Given this
interpretation, the overall approach might then be abandoned rather than
refined: That is, the outcome obtainéd with the older learners influences
the iﬁféfﬁfétatfoh”df the null result with the younger ones.

As an example of this pattern of results, consider a number of exper-
iments on the balance beam problem reported by Siegler (1976, 1978).
Subjects are shown a series of weight arrangements and asked to predict
whether the beam will balance or whether one side or the other will fall
if support is withdrawn. Siegler has analyzed the problem in terms of a
number of increasingly complex rules which Fepresent a progression toward
a fill understanding of the principles involved. An early rule, Rule |
in Siegler's taxonomy, is based on a consideration of only weight factors.
scale will balance; otherwise, the side with more weight will drop.

An extremely simple type of instruction is to provide examples from
which a rule can be inFérréJ. Siegler adopted this approach with groups

of three- and four-year=olds who had not yet acquired Rule I. Their

)
ol
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predictions of béiéﬁéé beam performance were esseatially random. Inter-
ested In how his subjects might attain that rule, Siegler administered a
series of feedback trials. The subjects would first predict what would
happed to the beam when supports holding it in place were remOVed;fzﬁgh
actually happened. This method simulated the process of formulating
hypotheses, obtaining data, and then ré-evaluating those hypotheses: The
the three-year-olds did not. Note that if only the young children were
included; it would be possible to conclude that iééaiﬁé them to explore
the domain in this way was an ineffective way of producing learning.
Subsequent exper iments showed that four-year-olds did in fact encode
the relevant weight dimension even though they predicted randomly prior
to feedback; the three-year-olds, however, did not encode the weight dimen-
sion. In this sense, one might say that the older children know more about
the balance problems (i;é;, that weight is a rélévant dimension) than the
younger children: and that this knowledge or competence is necessary for
the intervention to produce iéarhing. This conclusion prompted a more
weight before receiving the feedback trials. In this situation, they showed .
an increased tendency to acquire Rule I.
A second example of this type of result comes from a study reported
by Brown and Campione (1977). They were concerned with teaching two §roups
of retraded cﬁfidren to systematically dépié§ their study timé in a list

learning situation. The paradigm, based on a prior study by Masur,
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Mcinfyre, and Flavell (i973), involved studying and remembering the jabeié
of a set of 12 pictures. On each trial after the first, the stibjects
could select only one-half (6) of the pictures for further study. The
ﬁideai“ pattern would appear to be to select for study those iEéméfgﬁiéh
had not been previously recaiied; i.e., ones which were causing particular
problems for the learner; and in fact this is what college students do,

a baseline phase of the experiment, and there was no age difference in
recall prior to intervention. When both groups were réquiréa to study
missed ftéms, the older group (who had a mean mental age of 8 years)
éignificéntiy SurpéSSéd the younger group (méén mental age of 6 years),
égéin a divérgént efféct. fhe data here indicate that the study time
apportionment strategy can help students iearn more quickly, but that the
young sample seemed to lack some other skills necessary for its use. Their
recall pattern was infarmative in this regard:. They tended to recall the
studied items (one~half the total set), but not the unstudied but previously
recalled set. The interpretation proferred was that they failed to

continue to attend to; or rehearse, that set. The failure to produce this
essential activity led to the failure of the overall approach. In this
case, the pattern of recall provided clues about the specific additional
components which needed to be taught to fmprove the effectivenéss of the

instructionai_péckagé.

|
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In a reading comprehension intervention study, Gordon and Pearson
(in press) provide a third example of the divergent pattern of results
depicted in Panels E and F. Fifth graders of high and average ability

received eight weeks of instruction in one of two procedures designed to
increase their ability to make inferences from stories. In one treatment
(Content and Structure), students were taught to relate new information to
prior knbwiédgé within a structural framework for stories (a simplified
story grammar). In the second treatment (inférénté Awaréness), students
were taught, through modeling and féedback, a step-by-step procedure for
drawing inferences from the text and evaluating the plausibility of those
inferences. Hfgher ébiiity students fmprbved théir §tory COmpréhénsion
(as measured by both experimenter-designed and standardized-tests) more
as a result of the instruction than did lower ability students. In
addition, higher ability students showed greater improvement in ability
to recall stories after content and structure training tEan did lower

ability students. Gordon and Pearson speculated that complexity of

«a

training procedures or difficulty of training materials may have been
responsible for the divergent pattern of results.

indicated that the approach taken was a reasonable one, and that more
input would need to be provided to make the téaCHfhg patkagés more
effective for the L children. As wé know 3 conéiderable amount about
determinants of performance on both domains, it was possible to develop
more pOWerFui_prOCedures. These ﬁrocedures were based on a detailed

anéiysis of the younger children's response protocols. In the area
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of comprehension, where our models are not as detailed, this may be more

difficult. But the presence of a divergent effect, for example; would at

least provide information about the directions future remediation attempts
might take, information which simply would not be available if only the
younger or poorer groups were included in the research.

While there are other outcomes which are possible; this set is suffi-
cient to show some of the types of additional information which can be
obtained by the simple expedient of including instruction for older subjects
in an age/ability x instruction factorial désign. To add further to the
analysis, we would also like to argue that a number of other factors --
‘specifically the criterion task used to asséss the effects of training and
task affffcuity =~ can influence the Specific outcome obtained in a
particular study.

The Criterion Measure

experiments on teaching self-monitoring skiils to mildly retarded children
(Brown & Barclay, 1976; Brown, Campione, & Barclay,; 1979). The children
were required to study a set of items larger than their memory span for

as long as they wanted until they were sure they could recall all the

items: Baseline performance was poor, and instructisn was undertaken. In
some conditions, the children were taught both ﬁrocéduréé for iearning the
items and methods for chéckfng on their state of iéarning. The effects of
this strategy pius réguiétion training for the older (MA =8 years), but

not the younger (MA =6 yeérs), children were: immediate beneficial effects

oF'tHe fnStruction; maintenance of the strategy over a one-year period;



of training; on maintenance probes given a few days after training, they
reverted to baseiine levels of performance; although mild prompts were
sufficient to elicit the trained activities even one year later.

I1f we consider this age x instruction experiment, which of the
various outcomes illustrated in Figure 1 best typifies the results? Note
that if we adjust for memory span difFerentes, the MA 6 and MA é'groups
did not differ sighificantiy prior to traihing. immediatéiy after train-
ing, the subjects were given a prompted posttest (on which they were told
to continue éxecuting the trained activities); both groups improved
significantly, and there was still no reliable difference between them.
Given these data, paraiiei improvement (Panei D) could be said to be the
result. When unprompted tests were given a day later, however, the younger
baseline levels. The older subjects, in contrast; continued to ﬁéFFoFﬁ
well, and for the first time, there was a significant difference between

ial task; a divergent pattern (Péﬁéi.F) is obtained: If we add to that the
fact that the older children demonstrated transfer te a prose recall task,
the divergent pattern becomes even more pronounced. Thus, when initial
response to instruction is the metric, studies which brdduce convergent
patterns (Paneis A:C) might turn out to producé a diVérgént effect (Panéié
F and G) if more demandfng criteria, such as maintenance and transfér, are

included.
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A similar example within the area of comprehension can be found in
the Hansen and Pearson (1982) work mentioned earlier. Recall that they
obtained either relative convergence (Panel B) or parallel improvement
(Panel D), depending upon the criterion measures used to evaluate ééé
results of training: Relative convergence was the result when the
criterion measure was performance on worksheets accompanying the stories
used during instruction; while paraliei improvement was the result when
thé dépéndént measure was performance on a transfer task.

biffituity of Trained Activity

To illustrate this iSSUé, wé can consider an experiment by ﬁay (1986)
aimed at teachfng junior coiiege students strétegies for summarizing

expository prose passages. The instruction consisted of teaching a set

of the text and be judged acceptable by college rhetoric teachers) . Day
also worked with students of varying ability levels: those with no diag-
nosed reading or writing problems; some wi th Writing probiems; and a final
group who were recéivihg remedial héip in both writing and rééding.
Ignoring the details of the different ruies, wé can classify them into
three difficulty categories: easy, intermediate, and difficult. The
ability x instruction interaction took different forms depending upon this
variable. Prior to instruction, the groups did not differ with regard to
use of any of the rules. All were proficient when the easiest cases were

investigated; hence, training produced no improvement. For the

ro
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intermediate rules, a pattern of parallel improvement was found; all
groups improved, and to about the same extent. With the most difficult

rules, however, a divergent pattern was obtained: The most proficient

students showed the largest improvement; those with only writing problems

showed some but Significantly smaller gains; and the poorest students'
ruié use was unaffected by instruction.

while Day's experiment was more complicated than described here,
we can summarize the main point for our purposes fairly simply. When
we restrict our attention to one of her teaching prdcéduréS, featuring
both a detailed description of the various Fules and explicit instruction
approach on the different ability groups was systematically related to
the difficulty parameter. As the complexity of the specific rule under
effect increased:

Summary

In this paper; we discussed the training approach frequently used in
the deVeiopméhtéi/instructionai literature. This approach involves data
from three different conditions. Younger and older (or L and M) students

tude of some developmental or comparative difference. The L are then

instructed, and after a suitable intervention, their performance may
improve to the level of the contrast group: We might then infer that (a)
the activities manipulated during training were important components of

adequate task performance, (b) the differential use of those activities
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was responsible for the originai group diFFerencés, and (c) with suitably
older or more profiCient students, the same craining programs would have
been redundant with what those students were aiready doing and hence
reiativeiy unnecessary.

We arguéd tHat whiié éuch conciusions were possibiy (evén probabiy)
corréct, moré stringent analysis would require additional data of two
sorts. First it would be highly desirable to have data on the quality
and extent of production of the target activities by the students during
and following instruction; telling students to do something does not
guarantee that they do it well, or at all. Such data can help in a

number of ways. Obviously, if students do not use the activities at all,
or produce only marginal approximations of what is intended; we would
not expect training to be effective. More interestingly, if we do have
measures of the topography of students'’ productions of the activitiés, we
may be able to use that information to refine our épproéch. For éxémpie,
we may find that students who do not fmprové mérkédiy producé different
or less compléeté examples of the target activities than do moré successful
tutees. The Spécffic ways in which the groups' actual activities differ
can then be used to modify instruction for those who are rot benefitting
as much as hoped.

Sécond, we advocated the addition of data from the fourth cell of a
hypothetical factorjal design--the'pekformance of M students following
the same instruction afforded the L students. #Féﬁ that factorial design,
a number of djfféféﬁf patterns could and do emerge, ranging from complete

or partial convergence through parallel improvement to various degrees of

]
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divergence. While we do not wish to claim that any particular outcome
leéads to a unique interpretation, we do argue that the different outcomes
can preclude the strongest Interpretation suggested by the modal package
and do succeed in constraining significantly the possible intérpretations
which can be made.

The addition of the fourth cell helps us to éyaiuaté in much more
detail hypotheses about the source and nature of developmental or compar-
ative differences in task performance, estimate the présumed competence
of more mature subjects, assess the appropriateness and completeness of
our task analysis; and derive hints about the directions in which

instructional packages need to be modified to increase their power.

measured. The implication is that we need to consider these factors
carefully when we formulate our explanations of training studies, and
that in some cases it may be necessary to include these variables
directly in our research programs before a clear picture can emerge.
While the interpretation of training studies is not a simplé matter,
we believe that they represent a significant methodology for attempts to
understand the nature of active comprehension and to désign instructional
programs which can aid students tolbécomé more proficient comprehenders.
More to the point here, we believe that we Héve.ieérned a considerable

amount about the strengths, weaknésses, and interpretation of training
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studies from work in the areas of memory and problem-solving, along with
more recent attempts in the area of comprehension.

critical comprehension skills. Finally, on a very global level, we regard
'comprehension' as a more difficult task than ”rémémbéring." If the
geherai conclusions about the effects of task di%%icuity we have drawn are
correct, we should find that dfvérgént effects are iikeiy to be the modal
outcome in research éddréssfng the teéching of comprehension-Fostering
activities. Essentially, this would suggest that advanced students are
hot nearly as proficient gleaners of meaning as we might assume them to
be, and that their performance can be enhanced considerably by the kinds
of detailed training procedures which have been developed in the ''simple

3i
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Figure 1. Possible outcomes from the ability x instruction design.
The data points on the left of each panel repre;ent performance prior to
training; those on the right represent performance Foiibwing ffé?hi;é.
The upper curve represents the data of the originally more proficient
group; the lower curve depicts the performance of the originally less

successful group.
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