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Children with marginal academic skills, which render them at risk for 

special.education, are found to experience particular problems in two main 

areas: strategic planning in school problem-solving tasks (including deliber-

ate remembering) and reading effectively. Our interest in developing train-

ing routines toovercome some of these deficiencies' stems from the belief 

that remediation aimed at marginal children can be the most fruitful in terms 

of obtaining worthwhile educational improvements. It also reflects our belief 

that'average children acquire many academic skills without explicit training; 

repeated contact with a variety of tasks in school, all requiring the same 

basic stfategies, is probably sufficient to inculcate at least the very simple 

routines of'learning, remembering and beginning reading. We have considerable 

evidence that educable retarded (EMR) children do not acquire these rudimen-

tary skills without intensive intervention (Belmont & Butterfield, 1971, 

1977; Brown, 1974, 1975, 1978a, 19718b; Brown & Campione, 1977, 1978;'Campione 

& Brown, 1977; Butterfield & Belmont, 1977). 

Considerable effort has_been expended in recent years, in attempts to 

train mnemonic strategies in EMR students who would hot think to introduce 

such mediation on their own volition.. The large majority of these training 

attempts have concentrated on inculchting three specific mnemonics: rehearsal, 

categorization, and elaboration (Brown, 1974; Campione & Brown, 1977). But 

we have considerable reason to doubt that this is the best approach if one 

is interested in effecting a lasting improvement in memorization skills. 

The problem lies in the dubious success so far achieved by attempts.to train 

these common memory skills. The general picture to emerge is that EMR 

children readily respond to appropriate training and evidence a variety of 

trained mnemonic skills accompanied by a reasonable increment in recall 

performance (Belmont & Butterfield, 1971; Borkowski & Wanschura, 1974; 



 Brown, Campione, Bray & Wilcox, 1973; Butterfield, Wambold & Belmónt, 1973). 

In addition, following well-designed and extensive training, maintenance 

of the effects of this experience has been found even after periods of úp 

to one year have elapsed since training was initiated (Brown, Campione & 

Murphy, 1974, 1977). Evidence for generalization to new situations, however, 

*is not só easy to come by (Brown, 1974, 1978a; Campione & Brown, 1974, 1977). 

The problem of transfer of training is an old one, particularly in the con-

text of the learning capabilities of retarded children. As the Soviet 

psychologist Shif (1969) has pointed out, one of the major problems exper-

ienced by those engaged in training mildly retarded children is that they 

tend to acquire information which is in,some sense 'welded" to the form in 

which it was learned. Flexible transfer to novel variants of the training 

task is not a cognitive characteristic of the slow learning child. 

The absence of really convincing evidence of flexible generalization

of trained mnemonic strategies has led some investigators (Brown, 1974, 

1978a; Butterfield et. al., 1973; Campione & Brown, 1977) to advance the view 

that training efforts should be directed at more general determinants of 

performance rather than the task-specific skills or strategies that have so 

far been the subject of extensive investigation. Instead of training a 

routine that is specifically tailored to the needs of a particular task,it 

might be useful to attempt to inculcate more general knowledge concerning 

strategies and their use. If we are interested in effecting improvement in 

the child's general performance on a variety of similar tasks, then we must 

consider both the specific gains from training (strategy use after training) 

and the genera1'benefits (improved knowledge concerning memory tasks). 

The argument is simple; if young children are totally unaware of the 

utility of, for example, mnemonic aids, why should they benefit from instruc-

tion? If trained to rehearse they will rehearse, especially if the situation 



remains unchanged and they receive continual reminders. But why should 

they then be expected to use their new skills insightfully if the reason for 

the àctivity was never made clear? Several recent studies have illustrated• 

this point. Young normal childten will maintain the effects of training if 

they can be made aware of (a) the usefulness of the trained strategy 

(Borkowski, Levers & Gruenenfelder, 1976; Kennedy & Miller, 1976), or (b) 

the fact that the separate tasks in different phases of the experiment are 

related (Bullock & Gelman, 1977; Campione, 1973). But the utility of a prior 

solution or strategy to a new variant of the task does not seem to occur to 

them spontaneously. 

For these reasons we believe that it would be judicious to rethink the

type df skills, we attempt to train. An alternative approach to training 

specific mnemonics would be to train skills which could have generality 

across a variety of problem-solving situations, skills such as checking, 

planning, asking questions; self-testing, and monitoring ongoing attempts

to solve problems (Brown, 1978a; Brown & DeLoache, 1978). The types of 

general problem solving skills we are particularly interested in would be 

the ability to stop and think befóre attempting a problem, to ask questions 

of onàself and others to' determine if one recognizes the problem, to check 

solutions against reality by'asking not "is it right" but "is it reasonable," 

to monitor attempts to learn to see if they, are working or are worth the 

effort., There are serious probrems associated with this position, for it is 

certainly easier to suggest that training should be aimed at showing children 

"how to organize their knowledge" and 'how to solve problems" (Norman, 

Gentner & Stevens, 1976) than it is to instantiate these suggestions in 

concrete training programs. But in view of the dismal failure to induce 

generalization in EMR children, an attempt td address the problem of 

training general skills seemed to be timely. 



Our next step, therefore, was to attempt to train a very general meta-

cognitive (Flavell & Wellman, 1977) strategy which could reasonably be 

supposed to have a wide range of application. Basically, we attempted to train 

a "stop-check-and-study" routine (Brown & Barclay, 1976). The specific task 

used, one of assessing readiness to recall, was adapted from Flavell's 

original work with nonretarded children (Flavell, Friedrichs & Hoyt, 1970). 

In our initial study (Brown & Barclay, 1976), the children were given a series 

of trials on which the task was to memorize in order a set of n items. The 

n for each subject was determined individually and was equal to one and one-

half times the maximum number he or she had been able to recall consistently 

on a series of practice trials, i.e., 11 times his span on this task. He was 

instructed to continue studying the items until he was sure he could recall 

all of them perfectly, at which time he was to signal the experimenter. Judg-

ing recall readiness for such supre-span lists is an intriguing task, for it 

demands a complex form of self-evaluation, involving both the use of a specific 

mnemonic strategy (introduced to effect learning) and the ability to monitor 

its success; to both behave strategically and to "self-test" the success of 

the strategy in order to intelligently terminate study activity. In addition, 

it requires not only the ability to differentially study difficult items, 

another metamemory ability sensitive to cognitive maturity (Brown & Campione, 

1977; Brown & Smiley, 1977a, 1977b), but it also requires that the subject 

engage in self-testing activities to determine which are the difficult items. 

Not surprisingly, EMR children performed very poorly on the initial pre-

testing phase of the study. Only 4% of children with MAs of around six years 

and 12% of students with MAs of around eight years gave even one perfect recall, 

poor performance considering the children were allowed as much study time as 

they wanted. One reason why the developmentally young perform so poorly on 

this task could be that they do not tend to introduce strategies of deliberate 



memorization involving self-testing elements which would alert them to their 

readiness for a test. If the children do not use such self-testing devices, 

they can hardly be expected to mo nitor their own stage of learning. 

For this reason we trained groups of children in the use of three 

strategies of remembering: anticipation and rehearsal, both of which involve 

self-testing elements; and labeling, which does not. The labeling condition' 

essentially served as a control treatment. The subjects were required to go 

through each list once, naming each picture. This labeling trial was followed 

by A series of three more trials on which the procedures differed between 

the groups. Those in the Anticipation group were trained to anticipate the 

next picture by saying its name before exposing it. The Rehearsal subjects 

were trained to rehearse the items in sets of three. Finally, the Label group 

was told to go through the list three more times, labeling each item. All 

groups were further encouraged to continue with the instructed activity until 

they were sure they could recall all items. Training was continued for two 

days. 

Following training, three posttests were given, a prompted posttest (one 

day after training) on which individuals were instructed to continue the 

trained strategy, and two unprompted posttests given one day and approximately 

two weeks later. Both the younger and older children in the Anticipation 

and Rehearsal groups improved their recall scorer significantly on the prompt ed 

posttest, as can be seen in Figure 1; further, 72% of the younger subjects 

and 922 of the older subjects gave at least one perfect recàll. Thus, training 

Insert Figure 1 about here 

the useful self-testing strategies resulted in both enhanced performance 

(percent recall data and improved monitoring (data) on number of perfect



recalls) compared with the control Label group:

Also shown in Figure 1 are the data from the unprompted posttests (2 and 

3). The MA 6 andMA 8 groups differed considerably on the unprompted posttests. 

For the younger group, performance on posttests 2 and 3 was not significantly 

different from the pretraining level, whereas for the older group, performance 

on all posttests differed significantly from the pretraining level. Thus, 

as in previous studies concerned with direct training of a strategy,'training 

facilitates performance, with the effect being somewhat durable for the 

older children but transitory for the younger ones ,(Campione & Brown, 1977). 

In the present research, we extended the results of the original Brown 

and Barclay study. There we had shown successful maintenance of. training, 

at•least in an older sample of EMR students (MA - 8 years). Here we report 

the findings of a series of long-term maintenance tests and a generalization 

phase introduced over a year after the end of training. We were interested 

in a number of questions. The first concerned the extent to which the MA 8 

children would show durable effects óf training. For the younger group, we 

did not expect any evidence of such maintenance for the obvious reason that 

they had reverted to pretraining levels during the original study (see 

Figure 1). For these subjects', therefore, we were concerned only with the 

effect of prompting them in the use of the trained strategy. Specifically, 

would such prompting result in enhanced performance even after a one year 

delay since training, and more interestingly, would the effects of prompting 

be maintained on a subsequent series of unprompted trials? Finally, if there 

were reasonable evidence for maintenance, we planned to probe for generaliza-

tion of a self-testing strategy to a different recall-readiness task. 

Maintenance Phase 

Method 

Sub ects. In the original study, there were 66 EMR subjects. We were 



able to locate 58 of them for the one-year maintenance tests. Of the original 

27 MA 6 students we retested 21 and of the original 39 MA 8 students we re-

tested 37. The complete descriptive statement for thesé samples can be found 

in Brown and Barclay, (1976). The mean IQ of the two groups was, approximately 

70, mean CA 10 and 13, and the mean MA 6-7 and 8-9 at the time of retesting. 

Although the MA scores obviously did increase over the one-year period, we 

will continue to refer to the groups as MA 6 and MA 8, respectively, for 

convenience and consistency. 

Apparatus. An automated apparatus (Scott, 1970) was housed in a two-

room experimental suite located in a motor home. The apparatus featured a 

multiple windowdisplay panel which contained two horizontal arrays of 5 x 5 

cm windows, with a separation of 1.9.cm between windows. Each window had a 

separate rear projection screen with a shutter mounted on the back. When the 

shutter was operated by the subject's pressing the window, the stimulus 

appeared'in the window and remained visible until the subject pressed'another 

window, at which time the stimulus in the second widdow appeared while the"-

original disappeared. 

Stimulus Material. The stimulus pool consibted‘of 12 slides each con-

taining 12 colored pictures of common objects, one for each window of the 

apparatus. The 12 slides were different from the 24 comparable slides ,that 

were used in the original testing phases (Brown & Barclay, 1976). The 

pictures were deliberately selected to minimize inter-item clusterability

All of the items were readily labeled by comparable subjects and usually 

elicited a one-word response. In all phases of the experiment one of the 12 

slides was randomly selected from the pool, without replacement, in such a 

way that all subjects saw new pictures on each trial, and the order was 

randomized across subjects and conditions. 

Procedure. Each subject was seen individually on a series of four 



consecutive days. On Days 1 and 2 the 'experimenter was not informed of the 

subject's training history. On each day the subject received three trials, 

a trial consisting of one n-item list to learn. As in the earlier phases of 

this research,  the n for each subject was equal to 11/2 times the subject's 

original span. (The 12 - n remaining windows of the apparatus were covered 

with black posterboard.) On Days 1, 2, and 4, the subject was given un-

prompted posttests identical to those given in the Brown and Barclay study. 

The subject and experimenter sat in front of the apparatus, and the subject ' 

was instructed to try to learn the pictures' names in order. He was told 

to push the windows to expose the pictures in the list and that, "you can 

 look at any one you need to and in any way you want, but I'm going to want 

you to say them back to me in this order (E pointing to each Window in a 

forward seriaI order). You can look at the pictures as long as you want.

When you are really sure that you know them all very, very well and can say 

them all back to me, ring this bell (desk bell) and try to say them to me." 

It was further emphasized that they should be very careful that they could 

say them all without error before terminating study. No mention was made 

to the subject of his prior training on this task. If, however, the subject 

mentioned that it was an old game, the experimenter assented but did not 

give any description of the desirable strategies. 

On the third posttest day, the experimenter was informed of the sub-

ject's prior training and she proceeded to follow the procedure of the 

prompted posttests of the Brown and Barclay study. The procedure was the 

same ás the unprompted tests, but the experimenter specifically reminded 

the subjects of their trained strategy. That is, subjects trained to 

anticipate were told that they had played this game before and it helped 

them to go through the list one by one trying to guess the name of the pic-

ture before they exposed it. Similarly, the subjects.in the cumulative 



rehearsal group were told to remember the rehearsal method. The experimenter 

gave one demonstration trial on an old list and then gave the three new 

slides for that day, continually prompting the subject to try and guess the 

picture names before exposing them (Anticipation groúp) -- say the names over 

and over in bunches (Rehearsal group) — or say the names when the pictures 

were seen in the window (Label group). 

On the remaining day (Day 4) of the maintenance phase, the subjects 

were given their final three tests without prompting. Again the experimenter

answered all queries in a noncommital faéhion saying that thè subjects should 

do whatever they thought necessary to help them remember all the pictures. 

During 411 stages of the experiment, the experimenter recorded accuracy of 

response, study time (the total time from the exposure of the,.f irst item to 

recall-readiness indication) and any overt signs of remembering activity. 

All subjects were rewarded with candy or small gifts at the end of each 

session. 

Results .and Discussion 

The first question concerns the extent to which the effects of train-

ing were durable given that one year had elapsed,.since the study was 

initiated. The relevant data are included in Figure 1 separately for the 

two MA groups. The first four tests (Pre-test.through Post-test 3),are 

from the original Brown and Barclay study. Recall that Post-test 1 was a 

prompted recall test. The data shown for Post-test 4 are the means of the 

first two days of this study, i.e., performance on the initial unprompted 

trials. 

Considering first the Young group, the data were as expected. There 

was no evidence for maintenance, as performance remained at the pre-training 

level. For the Old groups; the data were more encouraging,' as clear evi-

dence of maintenance was obtained. The'Groups effect is still large, and 



performance on Post-test 4 is comparable to that on Post-test 3,,still well 

above pre-training levels. The MA 8 students in the two conditions where 

self-testing strategies (anticipation and rehearsal) were trained continue 

to outperform those students trained to use an inappropriate strategy 

(labeling) that lacked a self-testing feature. 

The complete data from the maintenance phase are shown in Table 1, which 

includes the mean proportion) of correct recall as a function of MA, Group, 

and Test Days. 

Insert Table 1 about here 

Days 1, 2, and 4 of the maintenance phase were unprompted and Day 3 in-

volved prompting by the experimenter. Given the different patterns obtained 

in the original study, the data from the two MA groups were analyzed separate-

ly, each via a 3 (Groups) x 4 (Days) mixed analysis of variance. For the 

Young group, Days produced the only significant contrast, F(3,54) = 22.90, 

P <.001. Scheffé follow-ups indicated that performance on Day 3, the 

prompted test day, was superior (p < .05) to that on each of the remaining 

days, which themselves did not differ. 

Thus for the Young group, the results were straightforward. There was 

no evidence of maintenance on the initial unprompted tests. Prompting 

resulted in a large and reliable improvement in performance; however, on the 

fourth day of testing, performance was back to its original level. In this 

regard, the data replicate those of the earlier study: (Brown & Barclay, 

1976): intervention leads to enhanced recall, but the effects of the inter-

vention are transitory. Without continual prompting, the younger children 

show little evidence of the effects of intensive training. The failure of the 

younger students to maintain their enhanced performance on the final 



.nonprompted test is in keeping with previous studies where immature trainees 

abandon a trained strategy when no longer specifically instructed to continue 

in its use (Keeney„ Cannizzo & Flavell, 1967). It should be*noted that,at

least with normal children of comparable MA (CA 6-7) this tendencyto re-

linquish a trained strategy can be overcome by the simple expedient of pro-

vidilg explicit feedback that the strategy does indeed enhancé performance

(Kennedy & Miller, 1976). The EMR students in the present study received a 

good deal of feedback. The aim of the game was to - achieve perfect recall 

and the students knew this for they. constantly complained of their failure 

to recall the éntire list. In addition, the experimenter revealed the entire 

list again at the end of'a trial to relievé their frustration by telling

them what were the missed items. Explicit statements to the effect that their•

recall was much improved on strategy-use trials, similar to that given in the 

 Kennedy and Miller experiment were trot part of the feedback procedure. It 

is possible that such a minor addition could overpome the recalcitrance of

the MA-6 EMR trainee, but we have reason to doubt this as prior attempts to 

provide explicit feedback in a span-estimation task did not provide lasting 

benefits'fot,a comparable MA 6 sample (Brown, Campione & Murphy, 1977).

Turning to the maintenance data of the Old group the effects due to

conditions, 'F(2; 32), = 4.09, p < .025, and Day's, F(3,96) = 10.47, p <.g01, 

weree both      reliable. As can be'seen•in Table 1, the Conditions effect indicated 

that Anticipation (mean•recall,= 84) and Rehearsal (79%) groups outperformed 

the Label (63x) group. The mean recall scores for the four test days were 

69%, 69%, 83%, and 78%, respectively. Scheffé tests indicated that there were 

significant (2 <.05)  differences between performance on Days 1 and 2 and 

Days 3 and 4. The Day 1-Day 2 ánd Day 3-Day 4 differences did not approach 

significance. 



Thus, the data obtained from the Old group include impressive evidence 

for maintenance. Even one year after training, the effects of the original 

instrùction are readily discernable. Considering the Day 3 and Day 4 data, 

it is again the case that they provide a limited replication of the earlier 

study. Intervention results in enhanced performance, and the effects of 

that training are detectable on the day following that training, i.e., the 

improvement induced by prompting on Day 3 was maintained on Day 4. 

Generalization Phase 

Given the poor performance of the younger students we made no attempt 

to test these children for evidence of generalization. The older students 

were clearly more promising, however, so we decided to see whether they would 

shod the benefits of the recall-readiness training on quite a different task. 

Systematically studying material until it is judged to be well enough known 

to risk a test, is, of course, a very general strategy, as any student could 

attest. Therefore, we were hoping that even with very different materials, 

the children who had received extensive training would show some generalized 

benefits. 

The transfer task selected was one which we believed to be more 

representative of the type of study activity required in the classroom. Most 

studying requires the student to extract the main ideas of prose passages 

and regurgitate the gist of the ideas in his own words. Our question was, 

would training recall-readiness on the simple rote-list learning task help 

children on the more typical school study activity of preparing for gist 

recall of prose passages? Although strategies of anticipation and rehearsal 

are useful'ón á prose learning task they would have to be modified consid-

erably from the straight forward procedures suitable for learning lists of 

words. Rehearsal or anticipation of individual words would be inefficient 



and the subject would have to attempt anticipation or ehearsal of longer 

chunks of material. In addition, the criteria for judging readiness are' 

much more subtle. In the rote recall task readiness is reached when the 

learner can recall all items verbatim and it•is relatively easy for the 

learner to check, this prior to recall attempts. But in the gistrecall'tasks, 

the learner must gauge when he,has grasped the main ideas of the. material, 

for verbatim recall is not required. Thus, the training and transfer tasks 

were quite different in their strategy-use and strategy-monitoring require-

ments even though they demanded the'same general "stop-check-study-recheck" 

routine. We reasoned that if we could find transfer under these conditions 

our training would really have been effective and have had practical utility; 

if we did not find transfer we could always revert to less ambitious transfer 

tasks, those more like the trainingvehicle (Brown, 1978a ; Campione & Brown, 

1977). 

Method 

Subjects. Of the 37 older students tested for maintenance we were able 

to locate 33 at the time of the generalization phase. Of'the original •13 

subjects in each of the Anticipation, Rehearsal, and Label groups, we tested 

12, 11, and 10 respectively on the generalization problems. In addition to 

the 33 trained students we tested 17 EMR student'who were sharing thé same 

junior high school classes as the trained subjects. These additional students 

had no previous experience in our testing program. They were matched for 

CA, IQ, and MA with the trained students. In addition, all subjects in this 

study, naive and expèrienced, were reading at least at the second grade level. 

Stimulus'Material. A get of 12 simple stories were written, based on' 

the "I can read series,)' but rewritten so that they conformed to a Dale-Chall 

readability score of second grade difficulty. The stories were divided into 



idea units by independent groups of college students. They ranged` in length 

from 10-19 idea units with a mean of 15. The stories were then retyped with 

one idea unit per line and given to other independent groups of college 

students whowere asked to rate the idea units in terms of their  importance,. 

to the theme of the story. The procedure adopted was that introduced by 

Johnson (1970) and used by Brown 6 Smiley (1977a). The raters were told to 

delete one third of the units that were least important to the theme (using

a red pencil). Then they were asked to delete a further third of the units 

(witha•green pen) leaving one third exposed. It was explained that the 

units,, exposed at the end were the most important to the theme; those deleted 

first were the least important, and'the remaining third were of intermediate 

value. 1

Procedure. The subjects were seen individually on a total of six days,

approximately three months after the end of the maintenance phase. The 

experimenter was net informed of the prior training .condition of the subject 

or indeed-of the fact that this "experiment" was related to the prior phases 

of the study. She was simply told that we wanted to test all subjects who 

met certain selection criteria concerning IQ, MA, CA, reading scores, and -

Claim placement. The experimenter was led to believe that the study.re-

presentëd the beginning of a new series of experiments concerned with begin-

ning reading skills. 

No mention of the priortesting was madb to the subjects either. On each 

day they were given two of the twelve stories randomly selected from the pool 

without rdplacémeät. First the experimenter read each story (printed in 

primary type) to the subjects and then the subjects read it. back twice with the 

experimenter sounding out and explaining any words the subjects could not read 

or understand.. Then the subjects were told to read the story again. as many 



times as they liked, in order to try to remember everything that happened. 

They were told that they could do anything they liked to help them remember 

and they were provided with pencils, pens, felt-pens, paper, string,a stop-

watch, the three key words of the story on cards, and a picture of the main 

action of the story. They were told that they could take as long as they 

liked learning the story. When they were sure they could tell all that 

happened in their own words they were to ring the desk bell and then try to 

tell the story. All subjects had pretraining at gist-recalling a simple 

story and recording their recalls on a tape recorder. The features of gist 

recall were fully explained. The subjects' recalls were played back to them 

and they were asked if they had anything to add. 

This procedure was repeated for two stories a day for six days. The 

procedure was identical on Days 1, 2, 5, and 6, the unprompted days. On 

. Days 3 and 4, however, the experimenter added the extra prompt that the pens, 

   paper, story pictures, and key words were there as study aids. The subjects 

were informed that it helps some people to underline, mark the paper, look at 

the pictures to check if.they are ready for a test, take notes, etc. It was 

pointed out that the subjects could do all or any of these activities if they 

wanted, in order to make remembering easier. 

The experimenter recorded the study time (from the last reading aloud of 

the story until the bell indicated recall-readiness) and attempted to record 

any overt signs of delíberate attempts at remembering, such as looking away 

and self testing, repeating words or phrases, etc. Any attempts to underline 

or take notes were retained and attached to the transcript of the subject's 

recall of that story. The recalls were transcribed onto index cards and 

scored for gist recall by two independent raters, blind'to the purpose of 

the study and experimental condition of the subject. 



Results and Discussion 

For each subject, the proportion of idea units recalled at each level 

of importance was computed for each story. To reduce the variability in,the 

.data, the scores from successive pairs of days were combined, resulting in 

a variable (Tests) with three levels. Test 1 consisted of the four recalls 

given on Days 1 and 2 and constituted an unprompted test. Test 2 included 

performance on the prompted days (3 and 4), and Test 3 involved performance

on the final two (unprompted) days. 

Separate analyses were conducted on the recall data and on study time. 

The recall analysis was a 4 (Groups) x 3 (Test) x 3 (Importance Level) mixed 

analysis of variance. Reliable effects were obtained due to Groups, F(3,46) 

15.31, P <.001; Importance Level,` F(2,92) = 309.47, p <.001; and the Groups 

x Importance Level interaction, F(6,92) = 5.76, p <.001. These data are 

shown in Figure 2, where it can be seen that the Groups effect was due to the 

Insert Figure 2 about here 

Anticipation (mean recall = 50%) and Rehearsal (49X) subjects outperforming 

the Label (352) and New (372) subjects.` Thus, students trained in task 

appropriate self-testing strategies did tecall more than the two cóntrol, 

.groups. 

The Importance Level main effect indicated that recall improvéd as 

thematic importance decreased. While the latter trend was reliable for all 

groups (P <.001), as indicated by simple effects analyses, the pattern differed 

across groups. Scheffé follow-ups to the simple effects analyses indicated 

that for the Anticipation and Rehearsal groups, there were significant (p <.05)

differences between Level 1 and Level 2 units, as well as between Level 2 and 



Level 3 units. For  the Label and New groups, however  the Level 1 ag nd Level

2 units produced comparable recall levels. For these groups, Level 3 units were 

recalled more frequently than Level 2 units. This pattern•fits in nicely with

results from priox studies'of prose recall in children. Students of third 

grade or above differentiate all levels of importance in their recall of 

 stories,(Brown & Smiley, 1977a, 1977b); however, less. mature children, whil 

they do favor the most important elements somewhat, fail to differentiate 

the lower levels of importance in recall (Smiley, Oakley, Worthen, Campione 

& Browh, 1977). The less mature pattern has been found in poor readers of 

normal intelligence, EMR children and normal children younger than third grade. 

Thus, the appropriately trained MA 8 subjects in this study both recalled

More and demonstrated a more mature pattern of recall than did the inappro-

priately trained or naive controls. 

Turning to study time, ./1 4 (Groups) x 3.(Tests) mixed analysis of variance 

'was performed on the median time per test, and the only reliable effect was 

due to Groups, F(3,46) = 5.28, p <.01. The Anticipation subjects studied 

each passage for an average of 103.7 seconds before attempting recall, and 

the corresponding figure for the Rehearsal subjects was 105.6 eec. These 

values were'coneiderably larger than those,for the Label (57.6) and New (62.4) 

'subjects. Thus, the appropriately trained subjects did s)udy longer than the 

two control groups, another index of more effective monitoring of recall-

readiness. 

We had some difficulty with the observational data. First, only one' 

observer recorded evidence of activity and adthis observer was also the sole 

experimenter she had insufficient time to do this as thoroughly,as we would 

like. Also, as we had no means of checking the reliability of her ratings 

we do not place much reliance on these data and will only mention the outcome 



briefly here. 

There was very little evidence of any sustained overt study activity. In 

addition, there was no evidence of a general trend to.increase overt activity 

in-the prompted phase of the generalization tests. A few subjects did begain

to underline sporadically, when prompted (a few responded to  instructions by 

underlining all the text!) but again a few (not necessarily the same) subjects 

underlined sporadically before the prompt. One thing is clear, it will take 

more than a mild prompt before EMR children will adopt a common study strategy 

such as underlining or note taking. This is not surprising because we have 

found that even normal children below seventh grade do not respond effectively 

to mild prompting to underline or take notes (Brown 6 Smiley, 1977b). 

One observational measure from this study was suggestive.• The number of 

subjects who showed any evidence of a variant of the trained strategies of 

anticipation or rehearsal did differentiate the groups. Scoring very lenient-

ly, and including any subject who was seen, even once, to be undertaking these 

activities, we found that 67% of the Anticipation and 64% of the Rehearsal 

groups did show some observable evidence of strategy maintenance. Such 

evidence included looking away and self-testing, repeating chunks of material 

over and over, and self-admonitions to stop and check before ceasing study 

activity. By contrast, only 40% of the Label and 29% of tide New groupa were 

observed to engage in these strategies. As mentioned previously, the obser-

vational data are included only as indicative of generalization. In the 

absence of reliability scores the observational data should be interpreted 

with cauéion. 

General Discussion 

This study represents our first successful attempt at inculcating a 

generalized cognitive skill in EMR children. .Students̀  (MA • 8) trained to.use 



common mnemonics that embody self-testing routines were found to perform 

much better on the list-learning, recall-readiness task that was the vehicle 

of the original training. The durable effects of training were still present 

even a year later. Those students who successfully maintained adequate recall-

readiness for a list learning task also revealed the benefits of this training 

on a quite dissimilar recall-readiness task involving prose learning. Students 

trained in the task'apprppriate strategies of anticipation and rehearsal out

performed control subjects on several indices of recall-readiness monitoring, 

including amount of gist recall', patterns of recall as a function of the 

importance of textual segments, amount of time spent studying and overt signs 

of strategy maintenance. We attribute the success of this training program, 

to the redirection in our thinking concerning what skills to train. Having 

failed to effect generalization when attempting to inculcate specific mnemonics 

we turned to a more general problem-solving routine involving self-testing

of the effects of these mnemonics. The monitoring routine necessary for 

adequate recall-readiness estimation does appear to be (a) susceptible to 

training and (b) generalizable across quite distinct tasks. 

As a result of both our success and failure in attempting to train EMR 

childre? to pérfgrm more effectively on common memorization tasks we suggest 

that the types of cognitive activities which are most suitable for inten-

sive intervention-should have certain properties, (a) they should have wide 

transsituational applicability, (b) they should readily be seen by the child 

to be reasonable activities that work, (c) they should have some counterpart 

in real-life experiences, and (d) their component processes should be well 

understood so that effective training, techniques can be devised. This bias 

'directs us to a concentration on a subset of general metacognitive activities 

(Brown, 1978a, 1978b; Brown & DeLoache, 1978) which we feel admirably fit this 



prescription. These includé checking,-monitoring, and reality testing. This 

is, of course, still too ambitious and, therefore, we have chosen to'concen-

trate on routines that can be subsumed under the heading self-interrogation. 

The eventual aim is to train the child to think dialectically, in the 

sense of the Socratic teaching method. In the Socratic method, the teacher 

constantly questions the students' basic assumptions and premises, plays 

the devil's advocate, and probes weak areas, using such techniques as 

invidious generalizations and counter-example (Anderson, 1977;,Brown, 1977; 

Collins, 1977). The desired end-product is that the,student will come to 

perform the teacher's functions for himself via self-interrogation. Although 

the sophisticated skills described by Collins 1197') are obviously not direct-

ly applicable to young slow-learning children, the basic principles underlying

the approach are. We have begun at theorery simple level of teaching the child 

to self-interrogate when faced with a certain clans of problems (instructions, 

math problems, a laboratory task,,etc.).' The type of self-interrogation which 

we think might work is to provide the child with a routine set of questions:to 

as himself before proceeding, e.g., (8) stop and think! (b) do I.know what 

to do (i.e.,'understand. the instruction, both explicit and implicit)? (c) is 

there anything more I need to know before I can begin? and (d) is there 

anything I already knoiW that will help me (i.e., is this problem in any way 

like one I have done before)? 

We are currently attempting to train educable retarded children to follow 

instructions both verbal and written and to perform a iariety of simple prose 

comprehension tasks, all in the context of a meaningful activity, like 

assembling a toy or followings recipe. In the course of these activities, 

they must deliberately and overtly pass.through a self-interrogation routine 

like the one described above. We believe that devising simple systems for 



eliciting self-awareness and conscious contr over one's own activities 

is an important form of training because the end-product is desirable in its 

own right, it should have transsitnational applicability and it should improve 

both the child's cognitive and metacognitive skills and his feeling of personal

competence and control.. 
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Footnote 

1Copies•of the stories with the corresponding idea units and their 

rated value are available from the first author upon request.



Table 1 

Table 1. Mean proportion of correct recall as a function of Groups, 

Conditions, and Test•Days: Maintenance Phase 

Test Days 

Day 1 Day 2 Day 3 'Day 4 

Group Condition unprompted unproapted prompted  unprompted 

Aarticipatfoa .50 .48 .81 .57 

Young Rehéarsal .46 ; .50 .90 .63' 

Label .46 .58 .78 .54 

Anticipation .80 .72 .95 .85 

Old Rehearsal •.74 .73 .84 .83 

Label' .60 .61. .67 .63 



  Figure Captions 

Figure 1. The proportion of items recalled•as a function of Mental Age, 

Training Condition's and Test Phase. The data from both the  pretest and

posttests l-3 are from Brown 6 Barclay (1976). 

Figure 2. The proportion óf idea units recalled as a funtion of Mental 

Age; Training Conditions and the .Rated Importance of the Idea Units. 
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