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Two experiments were performed with mildly retarded children. In the first
experiment, three groups of mildly retarded pre-adolescents were maiched on the
basis of their performance on a free recall test. The groups were then given
instruction in the use of a semantic encoding strategy, acoustic encoding sirategy,
or repetitive rehearsal strategy and practice using the memory strategy on two
different lists of unblocked categorized items. Performance was uniformly higher
for subjects using the semantic encoding strategy on both training lsts and on
unprompted tesis up to seven days later. On a test seven months later, how s
there were no differences in recall performance for the three groups until the
appropriate strategy was prompted on the second frial then, the semantic
condition showed greater improvement than the other groups. Clustering data
were also analyzed and were superior for the semanticcondition onall tests excent
the first trial of the seven month delayed test. In the second experiment an
incidental learning task was used with three different orienting guestions,
Enh perfor with semantic processing was found in a group of 13-vear
olds but not in 2 group of 10-year olds. Implications for theory are discussed.

There is increasing evidence to support the hypothesis that the memory
deficit frequently found with mildly retarded individuals is not a result of
reduced memory capacity or other structural deficits. This viewpoint argues
that their memory deficiencies are a result of either, (1) the failure to use any
rehearsal strategy during acguisition, or (2) the stilization of an ineffective
and unsophisticated sirategy (Ellis, 1970; Brown, 1974; and Belmont &
Butierfield, 1969),

A desirable feature of this theory has been the evolution of what Belmont
and Butterfield {1977) call the “instructional approach.” This approach is
directed toward discovering and developing effective training methods for
improving memory skills in the retarded. For example, Brown, in a series of
articles {(Brown, Campione, Bray & Wilcox, 1973; Brown, Campione &
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Murphy, 1974} trained retarded subjects to use a cumulative rehearsal
strategy in a keeping-track task and found that training enhanced
performance. Improvement of paired-associate learning has been obtained
by Borkowski and Wanschura (1974) and Turnure and Thurlow (1973) using
imagery and sentence elaboration techniques, Kellas, Asherafl and Johnson
(1973) used both free and serial recall tasks and found improvement in
performance after their subjects were irained to use a cumulative rehearsal
strategy.

The retention of the trained strategies has been an important issue in
instructional research since strategy training is yseless if it is not retained over
prolonged periods of time. While Milgram (1967) was unable to find any
retention of mediation instructions on the part of his retarded subjects,
Turnure and Thurlow {1973), using two sessions of sentence elaboration
instructions with a paired-associate task, found significant retention after
seven days. Brown's studies on the keeping-track task found retention of the
cumulative strategy after six months and Kellas, et al., found that subjects
continued to use cumulative rehearsal in a free-recall task after a two week
delay.

Our main concern in the present research, particularly the first study, is
with the free-recall task since so much of the learning and remembering that
children are required to do is analogous to this paradigm. It has been well
established that retarded subjects can be trained in the effective use of 2
cumulative rehearsal strategy in a free-recall task and that his training will
continue to enhance performance even over a six month delay. Craik and
Watkins (1974) have argued, however, that cumulative rehearsal is one of the
least efficient techniques for establishing a strong memory trace. Craik and
Lockhart (1972) have further argued that the strength of a memory trace is
determined by the dimensions along which 3 stimulus is encoded and the
extent to which the internal representation of the stimuius is associated with
existing memory traces. It remains to be demonstrated that retarded
individuals can be trained in the effective use of more sophisticated strategies
involving semantic encoding and association with existing memory traces, It
also remains to be determined whether retarded individuals of different
chronological ages show differential memory performance when the task
requires that the stimulus be encoded along one of several different
dimensions,

1t was thus the purpose of the first study to determine whether retarded
children would use a semantic encoding strategy of a highly general nature
and whether they would retain the use of this strategy on a test given seven
months later without the use of prompting (cf. Borkowski & Wanschura,
1974). Since undirected encoding in children is primarily acoustic in nature
(Bach & Underwood, 1970; Bisanz, Kail, Pellegrino & Siegel, 1977) and those
rehearsal strategies that are used tend to be simple rote repetition (Flavell,
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Beach & Chinsky, 1966), these two encoding strategies were adopted as
control procedures. ‘ 7

An additional question this study attempis to address involves 1{%}5
influence of induced encoding strategies upon categorical {:%agzez:;gg,
Ciustering is one reflection of the general tendency to organize information
asssrﬁiﬁg o some set of dimensions which is important not justinstoring and
retrieving memories but in all forms of problem solving as well. A

Spitz (1966) and Gerjuoy and Spitz (1966) have reported ﬁ};«}i rgé‘agéazsﬁs do
not cluster items at recall according to taxonomic category asis %}f§§§£ﬁ§i}g done
by normal subjects. They also found that retarded subjects could be induced
to cluster their recall either by presenting the items blocked by category or by
requesting that the subject recall items from particular categories at i?ﬁf»{;?‘iﬁ
of recall. However, Bilsky, Evans and Gilbert (1972} found that traming
subiccts on blocked lists had positive transfer only to a randomly presented
(i.e., non-blocked) list of the same items and not to a Eégi of new items f?i?ﬁ}
the old categories. Thus, a second goal for this first study was i@rémﬁm}ﬁ%
whether instructions to encode in a general semantic and associative fashion
without instructions to recall in any particular pattern would induce
categorical clustering in randomly presented lists and whether this tendency
o {:;zzgiﬁ would remain effective on delaved tests.

EXPERIMENT !

Method

Subjects. Forty-two children were chosen from special classes §$si§§§e§
for children with IQ scores in the 50-75 range. All the children were i%ﬁifﬁf Sth
or 6th graders and were contacted only after parental permission was
obtained and ethical criteria were satisfied.

Marericls. A pool of high frequency concrele nouns §§§ their cor-
responding pictures were chosen from the Peabody ?zi::i;a?e Vocabulary Test
and several picture books written for children. '*{‘h§ items were ﬁki};‘?i’ﬁ He
represent the following taxonomic categories: furniture, xﬁ%ﬁgési ié?ﬁ:&fjﬁ
utensils, body parts, clothes, food, animals, weapous, room parts, musical
instruments, toys, occupations, drinking utensils, and celestial objects.

Five lists of iterms were composed such that each list consisted of four words
from each of five different categories. Some categories were z‘égs@?ieé in
non-adjacent lists but each presentation of a !5.%%&?%{}?}{ used éﬁ?&r@i
exemplars. Pictures of the items, typically simple line drawings, were pasted
on 4 % 6 inch cards for presentation to the sublect, N N

A videotaped film was constructed for each of zks three Q?ﬁéi%i@ﬁﬁ which
depicted a woman experimenter, and a subject receiving two trials on the task,
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using the strategy appropriate for that particular condition. The subject inthe
film was a college-age woman chosen to look and talk in 2 manner similarto
our real subjects. The film depicted the subject overtly using the designated
strategy for each condition but her recall and clustering were perfect for all
three films. Each film lasted 10-12 minutes, ‘

Conditions. There were 14 subjects in each of the three encoding
conditions. In the Semantic condition the subject was told that the best way to
remember the words was to think of the meaning of each item as it was
presented, to try to think of personal experience with the object, to think of
the functions of the object, and to try to remember other objects in the list
from the same category. The subjects in the Reperition condition were told
the best way to remember the item was to repeat the verbal label over and over
again sither subvocally or overtly. In the Acousric condition the subject was
encouraged to think of the sound of the word and to repeat the initial sound
over and over again either overtly or subvoally,

Procedure.  All subjects were given a pre-test before any assignment to
conditions. The pre-test consisted of three free-recall trials on the 20 item
pre-test list. The items were presented in a different order on each of the trials
at a 20 second per item rate. The list items were not blocked according to
category. The experimenter said the name of the item out loud as she
presented each picture to the children but said nothing else during
presentation of the list. Prior to list presentation, the subiect was instructed to
recall orally in any order as many of the items as possible. The total number of
words recalled on all three trials for each subject was used to assign subjects to
the three groups so that each group had approximately the same mean
number of words recalled on the pre-test (F < 1.0).

About 2 or 3 weeks after the pre-test, the experimenter returned to the
school and conducted the training sessions and the immediate post-test, The
training session consisted of showing the child the film appropriate for his or
her particular condition. The film was followed by three training-memory
trials on each of two different lists, Before the film, the experimenter
explained to the child that she was going to try to teach him or her how to
remember better and then explained the strategy to be used for that particular
condition. The child was then shown the film and told to try to learn the words
in the same manner as the child in the film. This was followed by the initial
trial of the first training list which consisted of 20 items at a 10 seconds per
item rate. As each picture was presented, the experimenter prompted the child
as to the strategy to be used and asked the child questions relevant to the item
condition. The unpaced and oral recall was not prompted by retrieval or
clustering cues by the experimenter, The other two trials were different
orderings of the same list and the experimenter prompted the subject during
input as on the first trial.
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For the second training list, the experimenter reiterated the strategy at the
beginning of each trial but said nothing about it during %is;ﬁ presentation.
Again the list was presented for three trials at a 10 seconds/item rate.

Immediately after the second training Hst the subiect received the first
post-test {?T:%} which consisted of three trials on a new list at the 10
seconds/ item rate. The experimenter gave no reference to the strategy at any
fime dm"ifgg the test, Seven days later the experimenter returned to thf.* school
and conducted a second post-test (FT2) which consisted of three trials on s
new word list. Approximately seven months later a different éggerimmgr
(male) returned to the school and conducted a third post-test (PT3) which
consisted of two trials on the same list of items used on the pre-test. For the
first trizl on PT3 the experimenter made no reference to the strategy the
subject had been encouraged to use earlier but did ask if they réﬁ%ﬁmb@f*ﬁ{i
how to do thetask. Forthe second trial of PT3 the experimenter reminded the
child of the strategy and gave prompts for the strategy during list
presentation.

RESULTS

The two dependent variables of primary interest in this study are mean
words recalled and clustering of recall according to taxonomic category.

Recall Data. The recall data for the two training lists and three post-tests
are shown in Figure 1. A separate analysis of variance was performed on each
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FIG. 1. Mean number of words recalled for each trial of the two training
sessions and the three test sessions.
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ek

of the five lists with Groups {3) and Trials (3) as factors, The ﬁﬁﬁa?*}@s of P13
are discussed separately since an amiy is with unegual number of subjects
was required. For both training lists and PT1 and PT2 the &&mgnméz
condition was superior in performance to the Repetition and Acousiic
conditions while performance in the latter two conditions did not differ,

These findings were supported by the significant Conditions main effect for
Traiping F{F(2,39) = 17.2, p<L .01}, Training 2{F(2,39) = 219, p<C D1}, PTI
{(F{23)=58,p<C 01 P12 {,;’:{2,3‘3 4.32, p<{ 01)and subsequent Tukey
tests at the 05 level. The Trials main effect simply reflected improvement in
recall over trials for Training 1 (F (2,78 = 32.8, F (2,78} = 68.6, p < .01}

While the Semantic condition was superior to the other two conditions
from the first trial of each list, the rate of learning was not increased in this
condition, The Condition = Trials interaction was nonsignificant for the two
training trials and the first two post~test trials (F =< L0, F<1.0, F<{10,and F
(2.78) = 1.5, respectively} indicating that the Semantic superiority was
comparable over all three trials for these four lists.

Another analysis of variance was performed on the total number of words
recalled, summed over all three trials on PT1 and P12, that is, 8 Conditions
(3) * Test(2) analysis. The purpose of this analysis was to determine whether
the superiority of the Semantic strategy had diminished from PT1 to PT2. If
the effect of Semantic strategy had diminished, a significant Conditions =
Test interaction would have resulted. But this interaction was not significant,
F{2,39) = 1.8, p >> .10, indicating that Semantic strategy training had about
as much effect after seven days as immediately after the training session.

On the seven month delaved post-test {PT3) many of the children had
changed schools and several were unavailable for testing which resulted in
unequal N’s for the three groups: Semantic, N = 12; Acoustic, N = 10; and
Repetition, N = 11. An unequal N’s unweighted analysis of variance was
performed on these data. The first trial that was unprompted in any fashion as
to particular strategy showed nearly equivalent performance for the three
conditions, but for trial 2, the prompted trial, the Semantic group performed
much higher than the other two groups. Thus, on the unprompted trial seven
months after training, the strategy manipulation did not have differential
effects on performance. Only one trial, however, was necessary to reinstate
the superiority of Semantic encoding. The above findings were reflected ina
ﬁ(}ﬁ”&igﬁiﬁﬁaﬁt Conditions effect {(F < 1.0}, significant Trials effect (F
(2,30 = p << 01) and a significant Conditions » Trials interaction (F
£2,30) = '?;f p < A1)

Category Clustering.  The recall data were scored for clustering, using
formulae proposed by Bousfield and Bousfield (1966). Une measure was the
observed clustering score and the other was the clustering score expected by
chance. Figure 2 shows the observed data for all lists and trials while the
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expected scores are only shown for the three post-tests (P11, PT2, and PT3).

Because of considerable heterogeneity of variances for the observed data
from the two training sessions, observed clustering scores summed over the
three trials of each training session were submitted to a Kruskal-Wallis
One-Way Analysis of Variance, with the three encoding conditions being the
units of analysis, The first training session data resulted in H = 152.1, 47 = 2,
p < B01; while the data from the second sessionresulted in H = 134.7, 47 = 2,
p < .001. Inspection of Figure 2 shows that the Semantic strategy condition
exhibited much more clustering than the other two conditions which were
noted to be approximately equal. Also of interest is the fact that not only was
the sizable clustering for the Semantic group present from the initial trial of
the first training session, but that it increased steadily over trials for both
training sessions.

The data from the three post-tests were analyzed by separate ANOVAs
with conditions and trials as factors. In correspondence with the recall data,
the clustering data from the Semantic condition were superior to thosefor the
Agoustic and Repetition conditions over all three post-tests while these latter
two conditions were nearly eguivalent. The Conditions main effects for PT1,
P12, and PT3 respectively, were F(2,39) = 8.6, p<C 0L, F(2,39) = 54, p< 00}
and F{2,30)= 5.3, p < 05

For P72 and PT3, the clustering scores of the Semantic Condition
increased over trials while no such increase was shown by the other two
conditions. This was reflected in significant Conditions = Trials interactions
for PT2(F(278)= 462, p<C 05)and PT3{(F{(2,30) = 137, p<C 01). Thiswasa
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particularly interesting finding for PT2, the test session given seven days after
training and in which no prompts were given for the subject to use any
particular storage or retrieval strategy.

Lest the observed clustering scores for the Semantic group be considered an
artifact of higher recall performance for this group, Figure 2 shows that, while
the observed scores for the Acoustic and Repetition conditions approximate
the expected scores for these groups, the Semantic observed scores are
considerably higher than those values expected by chance. This is true for all
trials of all three post-test sessions except for the unprompted trial | of PT3.

Discussion

The purpose of this first study was to determine whether mildly retarded
children would use a rather sophisticated semantic encoding strategy in a
memory task, whether this strategy would enhance recall and category
clustering and whether the child would continue to use the strategy in
unprompted test sessions delayed for up to seven months. The present study
establishes that retarded pre-adolescents can and will use the semantic
strategy. The recall data showed enhanced performance by the Semantic
condition from the very first trial of the first training session. Of interest,
however, was the fact that use of the semantic strategy did not increase the
number of items mastered on each trial after the first.

For the first training session there was considerable prompting of strategy
for each item of the list on each trial. For the second training session,
however, the subject was simply reminded of the strategy at the beginning of
each list presentation and the Semantic group performed as well on all three
trials in this session as for training session 1,

When no prompting of any kind was used, on PTI, recall performance
dropped for the Semantic condition by 2-3 items per trial but it was still
considerably higher than the other two conditions. The fact that the Acoustic
and Repetition conditions did not drop on PT1 when no prompting was used
probably reflects that these strategies are similar to those that would be used
by these subjects regularly in a2 non-prompted situation.

The data from the seven day post-test are the most interesting in showing
that even without the benefit of prompting, subjects in the Semantic
condition continued to perform at a high level of recall. We infer from this
that the subjects were continuing to use the instructed strategy. Only this
indirect inference is allowed because no direct measures of strategy usage
were made. The clustering data for PT2, however, lend support to this
inference since the subjects in the Semantic condition clustered above chance
seven days after training in the absence of any prompts to do so. These
findings are particularly encouraging in light of the minimal amount of
training given our youngsters.

The P13 data are fairly clear in showing no linger
treatment on an unprompted fest seven months az*
recall on trial 1 of PT3 is virtually identical for the three gro ;gﬁg Promptingon
trial 2, however, was again effective in quickly reinstating the encoding set
and trial 2 performance rose considerably for the Semantic condition. .»%%:ﬂ
interesting from the PT3 data is *‘hf: {}vﬁraig %sg% level of performance for
subjects on the unprompted iria This could result because of soms

retention of the items from the ??ﬁwiﬁﬁi nearly eight months prior, singe the
same iiems were used on the pre-test and PT3

The clustering data also seem 1o g‘igﬁﬂf}@iz‘kw c
semantic sirategy was effective at instating a
according {0 taxonomic calegory in asgf e of t%ge %g%
random and no cues were given at thetime o | ¥
suggest that in contrast és previous research (e, Bilsky, et al., 1972 }

& Spitz, 1966; Spitz, 1966}, retardates are ¢ pé%}%& f%i categor ng clustering
in the absence of both blocked item presentation and cueing o 105 ;
recall if given training in sophisticated semantic encoding strategies. The
interaction between Conditions and Trials on the shserved scores of ??2
interesting because, not only did the Semantic groups show significant
clustering on the first unprompted trial seven days after training, but this
group showed significantly accelerated rates of clustering over trials with
respect to the other two groups. This might mean that over trials, the subjects
in this group remembered more and more the proper strategy to use in
retrieving items in the list.

EXPERIMENT 2

In the first experiment we have shown that a group of 5th and 6th gra é&t
educable mentally retarded children can encode words along %&
dimension when prompted and can, essentially, be taught to ? ’{’E?i
themselves to retrieve information about a Eé}“%}a"i‘%{:‘iéﬁ%’ﬁ?}fi?aﬁ item such as
its taxonomic category and former experiences with the §?€*"} "m important
guestion raised by this study is whether vounger EMR children would or
would not make use of a prompted semantic encoding to iasiéézgzﬁ recall.
younger children can not use a semantic prompt whe °n g};’“svi ed by
experimenter it is unlikely %%sza could E& taught to s flecti
self- -prompts and thus would not benefit from the ki s;é o E“
used in Experiment if

To answer this gus
i‘gﬁ%:’ :;i‘:é Tulving{

Rt

oiii
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stimulus item. The standard finding on a surprise recall test with adults and
oider children is that guestions that elicit semantically related information,
such as “Is this object an article of clothing?”, lead to better recall of the items
than guestions that focus on the more primitive or structural pr agﬁr;;ﬁfs ofthe
itern, such as “Does this word rhyme with shoot?”. Our assumption in using
this procedure was that any child that did not show differential recall for ifems

iven at least nominally different levels of encoding would probably not
benefit from instruction of the tvpe used in Experiment 1.

Method

Subjects.  Thirty-six children were selected from special classes serving
educable mentally retarded children (I1Q) 35 to 75}, Subjects were divided into
two groups on the basis of age with the mean IQ of both groups being 65. The
subjects in one group ranged in age from 9-11 and had a median age of 10
years 7 months. The subjects in the second group ranged in age from 12-14
and kad a median age of 13 years 6 months. The subjects were contacted only
after parental permission was received and all ethical criteria were satisfisd.

Marerigls. Thirty-nine high frequency concrete nouns and their cor-
responding pictures were chosen from the Peabody Picture Vocabulary Test.
The pictures of the items were pasted on 4 x 6 inch index cards for
presentation to the subject, The set of 39 words was divided randomly into
three different encoding or question-asking conditions.

Conditions. All thirty-six subjects participated in three encoding
conditions. In the Caregory condition the subject was asked whether the
object was a member of a particular taxonomic category. For the Liking
condition the child was asked whether or not he or she liked the object. Inthe
Letter condition the question inquired as to whether a particular letter was
present in the word,

In the Category and Letter conditions the total number of ves and
responses was approximately egual {é or 7 é ez s::?s; No such control was
possible with the Liking condition. The pairing of the three sublists with the
three encoding conditions was @éﬁszsgi}ééaﬁsﬁié across subiects

Procedure. Each subject was seen individually by a male experimenter for
one ggssg}& After adequate rapport was established, the following
instructions were gsi n to the subject: “We are going to play a game about

’§ word and show you 2 picture of that word, After each word
y que :%,.iﬁ*"%% about it. Take your time and think before you
answe r. This is just a game between you and me, and you will not be graded
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The experimenter said the name of the item aloud as he presented sach
picture to the child. This was followed by a question appropriate to the
encoding condition. The thirty-mne words were presenied consecutively to
the child at a S-second rate and the order of the three conditions was
counterbalanced.

Upon completion of the entire ist, the subject was engaged inconversation
for one minute and then given an unexpected request to recall orally as many
of the thirty-nine words as he or she could remember. Each subject was given
five minutes for recall, after two minutes of which he or she was given an
encouragement to ry to remember some more words,

Resulis

The mean number of items recalled for the two age groups at each of the
three encoding conditions is shown in Figure 3. These recall data were
submitied to an Age (2} x Condition {3} analysis of variance with age as a
hetween-subiects factor and Condition as a within-subject factor. The only
significant difference between the means plotted in Figure 3 was the greater
recall performance for the 13-vear old group in the Category condition than
the other five Age by Condition means. This one difference was sufficient to
vield significant effects of Age {F (1,34)= 3.2, p < 03), Condition (F
{2.68) = 14.3, p<C.001 and Age x Condition{F{12,68) = 4.8, p<C .025). While
the younger subiects showed a slight trend toward higher p "Ee{fﬁi‘uyﬁzCﬁ forthe
Category condition, the difference was not close to significance.

To determine whether recall performance was affected by whether the word
was given a ves of 1o as a correct response, the recall data were analyzed
through an Age {2) » Condition (2) » Question Type (2) analysis of variance.
The Liking condition was not included in this analysis since we had no control
over the number of ves and no responses. The analysuis showed that there was

s 3%
i

Recalied

Words

Letter Liking Catagory
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no difference intherecallof Yes and Nowords (F(1,34) = 1.3, p2> 10 nordid
Question type interact with Age (F(1.,34) = 1.3, p > 18 or Condition F<{1 4},
The three-way interaction was also nonsignificant (F< 1.0).

As mentioned

above, the instructional set used in the Semantic conditi }‘2{‘¥
Exp dﬁg}éﬁ{ii«z o s i
b ?n
§

n the subjects 1} E‘}’“iﬁg able 1o use prompts of 2 semanti
nature given by the experimenter and 2) learning to provide those pr émpis to
i%%m%ﬁ%’fﬁ% at g later time. The p "“f experiment would suggest that the
children in the ?é“’igﬁf‘ group would not Sﬁ%;f it fz“sw* such an instructional
sef since the prompis would do no good in facilitating recall even if the child
did learn to seif-initiate them. The present data éi o are of some interest (o
theoretical arguments regarding the levels of processing notion in general.
‘This approach, at least as presented by Craik and Lockhart (1972), assumes
that a category decision would require more elaborate processing than z&f@%?é
a letter decision. It is not clear, given that assumption, why the younger
subjects failled to have their recall performance facilitated by this more
elaborate processing.

it is also unclear why both of our groups showed no difference in recall of
“Yes” words and “No" words. A b g iy r;gi;i:@& finding {Craik & Tulving,
1973}, at least with normal adults, 15 that “Yes” items are better recalled {%3'}
“Kﬁ& items, inaccord with the x;aé@ reported by Weiss, Robinson and Hastie

{1977} with normal f*mfi ren, our séz; showed no difference in the recall of
aﬁ*zm‘;aigh and negat

The current stu s

£

vantio maf argument between thoss

the memory system of
for strategic or conir gr;i
s0on & Ra‘s;};gga} 3, i@’*éé

are gutomat
the present res

- o1
elicited w %‘t

sotg

e normal s%zzﬁ
i zzs@%s}z‘i%: is not

Z
[}
b

slogically based but it would be
: based on an automatic process (e, g.au omatic
spreadi ion} not under the conscious control of the sublect; thatis, it
doss not i‘?.f‘i%ifi‘ processing by ii fimited {;ﬁ;:gag:% v attentional mechamsm,
This deficit is not really strategic in the sense that It 18 some subroutine called
into action under the sCious ai}ﬁéfi‘éi of the subject but it 18 strategic in the
sense that this declarative iedge is obviously composed of learned
associgtions and at one time ¢ ere not automatically elicited as they
Wi}‘é‘ﬁ be in the 13-year old EMR child or B-vear old normal child. To the

ent that eliciting these associations requires limited capacity attention they
Wﬁ%ﬁé be classified as being strategic, With practice the elicitation of this
semantic information would become automatic and not require limited
capacity attention. Evidence for the development of this automaticity in

normal adulis is provided by Schneider and Shiffrin (1977).

it has heen well documented (of. Belmont & Butterfield, 1971) that there is
an increase in the number and sophistication of subroutine type strategies
with increases in intelligence. We would argue that, in addition, there is an
increase in the number and richness of automatically elicited associations to a
given stimulus, With increases in intelligence comes a more rich and
automatically elicited semantic network. Thus, even though our 10-vear old
subjects could correctly respond that boots are an article of clothing, the
richness of semantic network automatically activated in the course of that
decision would be much less than in the more intelligent 13-vear olds. I these
ideas are correct then the approach to remediation of memory deficiencies
that Belmont and Butterfield {1977} have labeled the “instructional
approach”™ must be revised somewhat. To get the EMR child to remember as
well as the normal child it is not sufficient to eguate the size and quality of
their strategic repertoires. We must also equate the exient, richness and
automaticity of their declarative knowledge.
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