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more deeply about the to- be-remneabered material when it 1s presented, .
.a task that puts the burden on the instructor or experimenter rather
‘than oa the subject. In either case, the data from resedrech have
indicated. that the nemory performance of retarded children car be “
improved, often dramatically, as a result of welli-desxigned training
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Improving Memory Skills in Mentally Retarded Chi!dEEﬁ

Empirical Research and Strategies for Intervention -

General Background

Introduction

The poor memory skills of mentally retarded children have attracted
widespread research and practical iﬁtefést”aaééﬁeaféh in this domain can
be traced vack as far as Galton's (1887) and Eiﬁgt'sf(ISDﬁ)‘;icéeeﬁing
studies éF iﬁteileggual pérFarmance; Almost from the begiﬁning of the
intelligence testing mgvement, memory items such as digit séan hav&ibéen
included on étandardizad intelligerce tests. It became clear, however,
that théracknewiedgmant of memory iﬁeffiziéncy as one potentially définitive
character;gtic of meﬁtal rgtardaticﬂ neither explained the source of memory

deficits nor implied that the deficits were unmodifiable. -Accordingly, =«
during the pa%t iS years, attention has been di rected toward investi-
‘gating why the memory skills of menéally retérded persons appear to be
ingFFigieﬁt and how the deFiéits 5ight be fémediééad through training.
The;;urrent fesearch interest in the remediation of mem@ry!defEEts marks
the beginning of a éanvgrgéﬁce of the concerns of the resea?;hér with
the interests of practitianéﬁs_iﬁ educaticnxaﬁd ciiniéal settingéi

In light of this %hared iﬁtérest, ﬁhe gcai%‘af this zhapter:ére two~
fold: (a) to present an @vérview‘af advances !ﬁ empirical research énd
theoretical accounts of the mem@%y.ﬁerfarmanie of - retarded school-aged

¥

children and (b) to discuss the practical implications of the improvement
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of memory skills through training. Since there are a number of receat,:
quite detailed reviews of research areas relevant to this topic {e.g.,
Berkowski & Cavanaugh, 1979; Brown, 1978; Brown & Campione, 1978a, 1978b;
Campione & Brown, 197?; Detterman, 1979; Glidden, 1979), our discussion
will jiresent a selective, less technical review of this literature. In-
stead of striving for ?émp1EtEﬁES§; we have seleztgd rese paradigms
and investiyations of pa}ti:u]ar relevance to those inte, .ed in practical

applications of this research in educational and clinical settings.

" A Statement abégt Memory Theories

it =
If
|

/ A]th@ugh a deﬁailed discussion of memory theories w@uid.ﬁ@t be a%pra=»
priaté here, it is usefﬁ] to introduce a few distinctions and ipdiéate the
kind of research we will be considering. Many different; memory theories

- have baen'prmﬁcsed, but théra is agreement that there aré.af least two
components of memory. G&é has been té[?éd long-term. memory (LTM) and i;;ﬁ
prasﬁmed t§ be a store of accumulated knanédgé. A persa%'s LTM is con-

ceived of as having enormous capacity, and information stored there is
i - B

presumed to bgaFairly permanent. Although information in LTM is regarded

as be;ng relatively permanent, the fact that information 'is available in
memory does not guarantee that a person will be able to access that

: ‘ 4 (
information whe9 it i~ raquirs&. We shall returndfg this distinction
later because one major component of intelligence is the ability to access
stored information %n the sccasions when that information would be

. @ U : ]
relevant. As.will be seen, retarded children frequently fail to use
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relevant knowledge even when we - e, a fact that causes
them problems in many areas, ir ’ ring deliberate

memorization (Brown & Campione , Brawﬁ\ ?97815
in addition to iTM, the ¢ onent of the m5m3f§*§y5tem
is working memory (also refer. ar short-term memory ar §qjmary
';Emary)_ This is a {imited cap 2m from which inFarmaﬁiDﬁ isnibst
rapidly. The loss of informat: 2 due to digp]écement by incoming
information or .to simple fading. Retention cannot. be ansufgd unless some
overt attempt is maéé to maintain the EnFDfmatiani The capacity limita=
tion reflects the fact that a person can gniy keep so many things in mind
at any given time. One add}tiﬁnal complication here is that:the effective-
ness of working ﬁz;;ry is limited by both the amount of information being
maintained and the'éemgndéifmpasad by 'the operations required for. that
maintenaqcei The mareréffﬂrtful the operations be?ng carried out, the
less room there is for the information béiﬁg processed. One popular
metaphor is that working memory consists of a fixed number of 'bins,"-
and eacﬁ unit of information takes up one of them. Maintenance aéératiqns

ﬁéy require one or more bins, dEﬁendfng ép the efficiency with which the
. : s
"person can perform the operations.

Much of intentional memérizing, including that which goes on in the
~school, the [ab@rataryxﬁr the clinical testing SEEQStiQQ, involves the use
of pr@zédUFes deéigﬁed to circumvent thé bgttiéneck imposed b; the limits
of working memory. On a very géﬁerél level, there are two kind§ of
situatiaﬁs to cansider;' In one, the task is to Fémember a;smaii'améunt

i
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of information, all of which fits into working memory, for a relatively
brief time. In the other, the total amount of information to be retained
exceeds the capacity of working méﬁ@ry! in such cases, the individual can
keep only a portion of the infarmgtiaﬁ "alive' at any time. This 55
more difficult and requires that the information be acted upon in some
way (whflé it is préséﬁt in working memory) to make it more memorable. To
" be m@réfigacifiag types of inF@rmathﬁ which require explicit E?Faft to
remember include facts for a test, remembering a pérson‘s name after an
intradU§;ian; remembering .a new talephcne number and other arbitrary
Factsi Verbatim recall of facts can uéualiy be accomplished only when a
;memcry strategy (an explicit plan to remember) is used. Examples of
simple memory strategies include underlining the main points in a text
in order to remember them for a teét, associating some distinctive
physical features with aipersan's name when intradu;gd and repéatiﬁg a
telephone number seve}al tgmes u%til it ean be remembered in sequence.
Whenever a memory task requires the recall of a ngmﬁé: of pleces of
information, an efficient mém@rizer might have to iﬁtrgduce even more
écmplex‘ar sophisticated mnemonic strategies. For exampié, he or she
’might é]ab@rate the matgria] so that it F{}s into a meaningful context
(e.g., make up a story to embed ‘the items to be remembered) or perhaps
look for redundanﬁieé, repeated elements, or categories of %ﬁf@fmatian
to help organize the ﬁateriai. Remembering that EhEFEZW§FE four animals

ina list of words will help the memorizer.to recall those items later;
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noting the repetition i@ the 53§ueﬁéé 349349 will reduce memory load by
about half; and noting that 149217761941 is not simply a list oF-twelve
arbitrarily chosen numbers, bgt'rathe%, three vafy well=knhown historical
dates, will make this list easily retainable. These strategies help the
memorizer make more efficient use of a Timited aSi]ity for verbatim
'Feca]I:

As it turns out, ''good'' memorizers are those who possess a variety

‘of strategies for making meaningless material more memorable. We would

“
iike to point out that mu&h of what is learned in school is, at least when

criginglly presented to the student, relatively meaningless. Facts,

scheme into which they fit is built up.. During that building process,

~ the items may be near?y‘%eaning]egseta the student and thus more difficult

to remember. After the organizational scheme is learned, new information

reievant to that structure is more readily remembered, frequently without

any special effort. T

A.View of the Retarded Child

HaVing sketched an overview of memory c@mbaﬁéﬁts; we need to ask where
in this system retarded children experience Specifii'prgblems; Although

we cannot-review the entire literature here, we would like to indicate

‘what seems to be the major strengths and weaknesses. To do this, we intro-

X - j 5 & ; £ L]
duce arother distinction, that between inveluntary and deliberate memori-

zation (cf. Brown, 1575);3% automatic ahd effortful memc}y {(cf. Hasher &

Zacks, 1979). The main point is that much of what a person re?embars about
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the world finds its wa?»jnta LTH with no apparent effort. People and
places may be recognized, the déta%lsvoF personally experienced events may
be recalled (including when and where they tock place), and the essential
gist of a iGﬁYEFSEtiQﬁ or s%ary; etc., may bgiremembé}ed without any
deliberate attempt to FememberAthém at thé time theée events were ex- |
perienced. The memory system Dﬁ:these éCEa%iDﬁS seems to Fgﬁét?cn auié—

matically and requires minimal effort to fuﬁ%tian, 'The situations here
are ones that tend i@ invaiye m&aﬁjﬁgful infarmatign and whiéhsgéquire
ra;alj of general details. uhi{é there is not enough Fésgaréh:upanAWh{ch
to base any strong z!éim, there is at least some reasaﬁﬁté believe that in
memory situations like these, mildly retardedlzhildré;‘tend t@fpe%?arm
quite well (Brown, 1974)f;=The suggestion here i's that this §5pe:t of -
the memory system {2 relatively intact, .i.e., it is not nécessarilfkthé ‘
case that the egtire system of the mildly retarded agciESEEﬁt'ié in

ome way defective.

i

¥

In gantraéi, there are méﬁy situations wherefn we aré Fafced to deal
wite‘infcrmatiaﬁ that is not meaﬁingfui‘cr wherein we nagd ;a:rezajf events .
in more detail than would be the éase if we were to fall back on automatic
memory processing. In such cases, effortful PF@EES%{ﬁg&iE rquired, and
we often FUH.iﬁtD problems imposed by the ptépertias of erkiﬁg memoTy .
Here there are two potential sources of problems for the réﬁéfﬂed child.,
The first is the capacity of working memory. Aithcyéh it is clear that*
there aqé:functiaﬁal’diFFerences in the use of working memory (e.g., the

Awe]iﬁkncwé problems retarded children have with many memery %panhtesgsj

il
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most nataply digitgspaﬁ)i:it is na% ciezar whether the diFFeren;gs are due
to the actual nu%bér of bins available or to the efficiency with which
maiﬁtenaggé aperafi@ns are:cérried out. The second potential source of
problem is ;he availabilfty of memory strategies to overcome the Qépacity
limitations of working memory, r%gard?ess of their size. The data on this
issue are very clear: .iﬁ general, mildly retarded children fail to pro-

- . ?
duce such strategies spontaneously even when gh&f are obwviously necessary
(see any of the reviews meﬁti@ﬁed earlier). We will review some of this
research be1aw;

Implications of this research. The most general and optimistic view.

which can be proposed is that, while the retarded child's mémory system
appears to function relatively well in automatic memory situations, problems
‘result when the child is required to employ any of a number of strategies

designed to overcome workifig memory limitations. This view is an opti-

mistic one, as it‘iﬁditafas that'tﬁg major p%ﬂb]em underlying the retarded
child's poor peéfarmaﬁce is in the area of strategy use. |If this is the
gasei then it should be péssfb]gzt@:imprave his performance by téaching
him to use these ﬁevitgsi Ié is this poésibi]ity which has motivated
recent research, aﬁd'é larée pFQpDFtith@f,mémafy studies with retarded -
» _ . ,
children in the past decade have included a tfaiﬁiﬁg component. f~*ore

looking at some QF{thatiliteraEuﬁa in more détail,‘we'weuld like to place

10
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studies have been conducted, it is in some sense true that only a small
proportion of that }ESEafEh is fealiy“relevant to the question of whether
memory improvements of any practical significance can be achieved through
instruction. To understand why this is so, it is necessary to consider
briefly the history of the training study and its use in comparative/develop-
mental research.

The Training Study (and Its Limitations)

# The first important point is that in many areas of cognitive develop-

L

Y

ment, the training study has served as an important theoretical toq!; in %
fact, its usge has.beeﬁ more theoretical than practical. The typical
SitUétiGﬁ.fﬂ which the training study has been used is as follows: We

have a specific task and indications that/diFFerent groups of subjects
(young vs. ﬂ]d:ihi]d?Eﬁ, retarded vs. nonretarded childreg, etci) perform
differentially on that task. We would like to know why. To deal with

this question, we need a theory of what individuals must do to perform

well on that task and séme-hypcthegis about the specific source(s) of
individual di?%érenias. As an example, Ecnsider“é memory task wherein

we assume that effective performance requires, among other fhiﬁgs, the

use of a rehearsal strategy. We also assume that yDuﬁg children perform
more poorly than older ones because of a failure gn their part to rehearse.
We can test both of these assumptions simultaneously by training the
younger children to rehearse. If their performanéé doés improve-sig-
nificantly, we are in a position to c@ﬁgludalthat our original analysis

11
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of the task was correct (if rehearsal were not an important component of

performance on that task, instructing children in its use would not lead
in paft, because they fail to rehearse without prompting (if they did
rehearse spontaneously, training would not have been necessary) .

These theoretical questions can be evaluated on the basis of the
subjects’ immédiate response to the training, and it is the case that the
majority of the studies stop at this point. |f, however, we are concerned
with the éracticai implications of that training, we need to ask further
questions. Specifically, we need to know if the eFFeéts of the training
are durable and generalizable. Will the instructed Subj&ﬁtsaﬁéﬁtiﬁUE té
use the Efained Stﬁateéy on the same task given subsequent unprompted
occasions? Will they generalize the use of that strategy to other tasks
on which it would be beneficial? |f the answer ta‘these questions is
negative, then the 'positive effects' of the training have limited
potential for practical application. ' ’

The great majority of the studies with reiardad children have looked
only at the immgdiafe effects of training, and we are thus better abie to
answer the theoretical, as opposed to the practical, quastigﬁgg This is
prcéabiy not surprising, as the initial motivation for researcﬁ was
primarily the theoretical one of identifying the sources of mem@r# éréb]ems
in the Fetarded. It was first necessary to show that retarded children

did not tend to use memory strategies appropriately on their own and
k)
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that iﬁstrécting them to use.strategies wguld indeed improve Qerfcrmanze_

= . e e

Eal =

The results BF these Sthdlés “have been very encauraglng bacausa investi~-.

gatars have been abie tQ déslgn training prazedureg leadiﬁg to. much
- xmpruved memory parfarmanzé in many Sttuatlgns : ThlS was no Small step,

as;it'i dic ated bath the t;pe af lnstructlan that might be necessary and

° ) _;hat&sueséss was pﬁ551b]é.. o ’:f;- '

Y < = N a

Fal1§wnng thase Studles a Bu%bgf of exbérimEﬂter% have begun to .con-
! *

" sider the ev1denca for durabillty and ganeral zablllty Whlle the result

L

here are Jess encouraging, there are féasgﬁs to believe that the picture
515 more ﬂptlmistni than the data wauId legd us ta believe. We will

‘é]@bcrata upen thlS Eanclusian in a IatEF SEEt!Dﬁ of this paper and ‘

= . '

; speculata on the form that more successful. instructional rautlnas would

: taka. Befare d@lﬁg that hawever, we wnl] revnew a number of studles that

/o
shcw the effects of tralnlng on speclflg tasks- and that demonstrate nicely

'haw large thé pctential for impravement isgf i IR L
s e ! ' - b ) , S
e S oot ' ; S T

. Stﬁdiégwlnvéstigﬁtingm;hg ?FaiﬁingﬁaffﬂggmgniELStjgﬁégigg B

Rehearsar ' e 2

# 3

Rehearsa] strategy tralﬁlng ccnslsts of having the ‘EEFﬁEF Eantinua

to re p eat the hahes of items that' ‘are no Icnger avallab]e in order to, keep

them allve in wdrklﬁg memcry As 1nd|cated earller, thgre are several uses

“férrthese StrEEEQges, One is whén the gf§Uﬁ of lnfarmatlan to ‘be remembered |
“is small enough to."fit'" into worK¥ng memory. In such cases, the 1éarner - '
" can attempt to keep alt the information available until it is needed. If

= : : s 1 L=
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the émaunt of information to be retained exceeds the capacitykéf working

memory, more elaborate strategies will be necessary because the léarner

will be:abIE'té maintain and work on only a portion of the material at

sifqations!can be handled. o _ S .
. The first ‘task to be reviewed is the keeping-track.task. This. task

=

A

is stmilar to everyday situations that réquiye us. to keep track of several

o

-things at once. The task requires’ (a) rehea?sai of the present instances

=

of the variables and (b) no rehearsal of the previous iﬁs@éﬁ;és of the-

variables. For example, in ap eaily study of keeping-track per formance

with mildly, retardedgadajasgénts{“Eréhn (1972) presented ééqugﬁces of four

pictures, each representing -a different category (gmg.; animals, foods,

vehicles, Ef clothing). Dﬂﬂgﬁé:SQQUEﬁCE?thE Pa}frEipﬁﬁtS»might;bE_SHDWﬁ

pictures of a hérse;upié; car; and shirt. Féchwfng thiS-SEﬁuEﬁEE, they
would be asked to recall the in%tancg presented for.one of the four -

categories (e.g., animals). On' the Qext triéi,}they might see’a cat,

then a boat, then a tie, and finally a cake and be a%ked.té-indicate

which F§§d=had occurred. , Across trials the order andriﬁsténﬁés of gach

uF B

: ; _ . o Lt P o
category changed so that the person was required to keep track of the

changing states (instances) of four different variables (categories). Of

- R . . i-i 'a‘ Ei?v * i =
interest here is the composition of the set of pictures used in the experj-.

, ment. A total of 16 pictures consisted of two examples, or stdtes, of

one variable (e.g.; foods: pie; cake), four examples of each of two

o

*

¥
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S v 7 . 7 : - A -
variablgs (e.q., vehicles: train, boat, plane, car), and six states of

s the final yafiabie;l jhus,,sPEEiFiE pictures would recur frequently over
_ the series of trials. * ' 7 .

The most efficient stratégi for this type QF:task is to rehearse the
- four itemscprésented in the current set, keeping them available until

+  the Eest“b§§Ursi Yﬁtema and Mueser (]965) Faund that tha ké%plﬂg track
EE .
- perférmanCE @f ﬁcnretarded adults was not influen:ed by the number of

states of each variable. The adults apparently used a rehearsal strategy
to update the-infarmatfcn~cﬁ each trial and were abfe‘té disregard pre~

vn@usly presentgd nnstanges. They wouid consider on]yzihe items presented.

on the current trial and determine which of those wa§'ant§xampleibf the
‘caégé@ry being pr@béd}_lWEE%QEetarded.adcﬂés;eﬁt subjgstSPAhcwevar;

Brown (iS?Z)fFGund'tﬁét accu}aéy:decreésed as ﬁhe:number of stgtES per
variagié iﬁafeased. These results suggastedféhat;a]]_cf £hé states of

the variable were being considered at the time of“the test. |t appeared, -
‘then, ‘that_the retarded subjects were not using a rehéargal strétegy to
keep track of the states of the variables.

- This early research én;kégpiﬁg-trask’pengrmanca led to one of the ’

more lntEﬁSIVE strategy“tralnrﬁg studles w:th mentaliy retarded adclescentﬁ

=

iEréwnr Eamplgne, Bray, and WIICQx (1573) tralned one group of- mlldly

retarded ada]escents to use a rehearsa] strategy in a Feepiﬁg-track task.
e , ‘o 7 . .

““This rehearsal group was tﬁalggd to rgpeatythe first xhree itéms in each

" sequence three times in ardeiiand then to-look only at the last i'tem. The
P . g - B . _

ibgfg_here was that looking only at the last item would b3‘§u%fi§ientﬁto
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- lead to. good .memory, as‘ the lag tihé Between its presentati@n and the te?%

kY

. item would be ‘very short. A Sétcﬁd group was gIVEﬁ no rehearsal training.

Consistent with the findings reported in Brown (1972) the perfarmance;'

15535 the na=rehearsal trajning gfoup decreased as. the numberbaf states per

J-a

“variable :ncreased.r Performance in the rehearsal-tfanning group .was
& hlgher and nat :nFluengad by the numbeirgf states per variable, Thus,

the pattern DF results Fgr the rehearsal tralnlng grcup was the same as
LI =
the results obtained with nénrgtérdeﬂ adults (Yntema & Mueser, ISED);

The accuracy datagyere-suppléméntediby=5gme sﬁéedicf=ﬁesp6nding data.

Bfawn et al. measured tha amount QF time eiapSIng between the presentatlgn

¥

of the probe questlgn (”What was the anJma]7“) and the baglnnlng Qf the

. subJect 5 resp@nse. For the nanfehgaFSingjsubJécigg the amount of time ___

) ) o - N . Iy
lﬁcreased as the number of states included increased from two, to six.. |-

in the reheargal group; hGWéVEF tHe'réspcnsa time was uninfluenced by’i

. this varnable. Agasn,.the implication is that ;eheafékng squects_zana

2]

sidér“@niy iheviteﬁs presented on the GUFFéﬁt tria];_thgé,_it does not
matter hcw many 5tates tha réquested varlable has. In' the absence of

,,rghéarsal hawever, the m@st recent]y presented itemS'wiIT!not be available

-

o in wgrknng memary, and the subject ‘will have to check thraugh éll the

w

p@ss:bl t s and determine which had bgen saen'mast recently. This

taék'shbﬂ]d be mére~d}ffi§ult,and'marg time consuming as the number of

alternatives. increases from two to six.
! = . ’ 2 = B

= o . . '
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The data from the experiment indicated that the retarded ‘subjects | ,

\ a

° did not use the.rehearsal strategvahen ]eftgte their own devices but

" that they WéFE able to use it'su sfully whén they were instrugtad to:
do so. Recall that they vere |n5tructed to rehearse JUSt the flrst three

items. StudEﬁtS glven no rehearsal tralning were correct approxlmate]y

58% of the time when tested pn these itemsg whereas the studeﬁts trained
2 : f
L to rahéarse averaged around, 85% cbrrect in the same conditions.

ln'a;Segénd'exéerimént,'BF@wn et al. (1973) tested nonretarded
_ . _ :;'*j: C g-gé L o L :
adalescents in ‘two conditions. - A ''rehearsal prevention' group was tested

'&Ei,f,; ST I ) D - - ol
as well as a ''no Eehearsal~preventi@n” erffea strategy group. In thei;( |

rehearsal preventlaﬁ graup ‘the paFtIGlﬁEﬁtS rapeated thE,name of the

- pic tures al@ud for the duratlen GF plcture presentatlan. Thls prévented

J:':

’ the umulatlve Fépétltlﬂu (rehearsal) of thé |tem names, Theré we?e no %

cohstraints on the*study activities of the Fraé-strategy graup ﬁecall‘g
/

* of states per varlable in: the Free=5trategy EQﬁd|tlDﬁ The same pa»{ern

of res ults was abtalnéd wnth the FESPDHSE time measure, When PFEVE‘tEd
4 . TR

~ from réhearsing; ngnretafded adolescents’ performed likefuntralned mEﬁtall§‘

o ;
'retarded adcles:ents. _ o
- .: : . - ﬁ(‘

The rasuits from’ these twg éxperlments seemed to provude good evp-

El

idengg that effe;tive_kéep;hg;tra:k pérformance is dependent on the use of -

a rehearsal strategy. Of most importance, however, the results indicated ..
P ; : v \
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that mentelly reterded edaleseente ceu]d use e‘reheersel stretegy Fe]j ;
ing re1et;ve1y e!mple and brief trennlng:n |

%’!Gne ether important pefnt’illuetreted by th- tnerexperumente is
that, in some situations, not every aspect of a memery‘etretegy neede

to receive exp]ieit tre?ningg The keeplng track task hee twn Strategle
components: 'reheerelng the sequence presented end “retruevung" the eerreet

i

response from the inspection set. Mentel]y reterded subjects. whd weres
net trained te reheeree'epperently “’eedehed“ the states of tne relevent

\ver:eb]ee (esqlndlceted by longer Feepenee‘iet clee and - lewer rec ll

eeeureey)_ Ndnreterded subjects who were preverited Frem rehearsing were

-epnerentlyEFDFEed to use the eemeFStretegy;. This etreteg}feeeme te be

the only: elternetlve when the elcture names ineluded in, the most recently

presented inseeexlen set are, nct reedily evelleble due to ]eck of re— ,;_

heetse]. When meﬂtelly reterded lndlvaduels were trelned ta use a-

rehearsal strat tegy, h owevers, there'weeane need to train them to retriéve

Items Frem the lnspectlen set rether then by ceteggry.v

- 'Rehearsal end Retrievel

gy

In some eituetiens_it _may ,be neeesgerQ to teach both an eeduiéittbn

: stretegy (e g., reheereel)aend a systemetle wey of retrievunq the |nFere
metlen to be remembered A”tﬁélﬁlﬁg etuéy by Butterfield, Wembeld, and -

Belmont (1573) previdee an exeel]ent Miustration dF this pelnt Hijdiy

reterded edeleeeents were given Sequencee qF s5ix ]ettere, eeeh eppeering

en‘eeperete prejeetien eereene arranged in a horizontal erreyi Note that

-t
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six items are more 'than these ;hildﬁen could h@ldﬂsimﬁltanébusly in working
. memary A subjest pa;ed pra:adure was used in which the paFtlclpant

préssed a buttan to view each i tem Fcr a flxed expcsure before it termi-

nated but thefsubJect was al]awed ta pause as lang as he or “she wnshed

before pressing the button t@ expose the next Item. At the end of ea:h

sequence, one DF the létters-was-expased'in a “prabe window. "'’ The sﬁbjesti

b = E

was to indicate the location of ‘the probe letter in the sequence.
s Belmont and Butterfield (1971) had previcus]y found that mentaiiyg =

Py
retarded adglesceﬁts ‘paused very briefly, if at all, between presses,

whereas nonretarded adu]ts‘exhibgted;a 5YS stematic pause pattern. gdults
rehearsed the early items {ﬁ?thersequeﬁ;e.agd then quizgly exposed the

. . " . ; ] - . .
Jast few items.- fhe.aduit_étrstegy_is wgll%adapteﬁ to the task require-
iﬁenﬁsg since for a sﬁért time aftervpresentaticﬁi ﬁhe,iast few items -
.aré Easiiy FécéI]éé witﬁcﬁt~réhea%sal;; Rehéarsél of tha firstifew itémg‘l

in that 1|5t halps malntaln these items until the recall test
ButterF;e{g et al. (1373) Flrst tralned theur subjects tD use a “3 3
?3!. :rehearsai st?ategy m Iar tg that used by adults. The sub;egts were
tralned to repéat the flr;t three‘ietters gumulatlvely, pausnng to da sa-
: fa]!awlng the ‘third letter and then to exﬁQSE the Iast threa ]etters o
-af”_quick1y before an immediate test. Th&s strategy raused the level of |
i perFaFmanae aspecla]ly Far the Flrst three 1etter5 in the sequence; bgt,
frecall of the last ltems was stlll pacr. Butterfne]d et al. hypatheaized

v

= that a]th@ugh the subgects were using the. trauned rehearsai strategy, ‘they -
. ¢ _ y

By
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- WEFE not using an: appropriate Fatrievalistrategy. The mast eFFactive
retrieval stfategy would hive two parts. Flrst when the probe stem
was presentad the last three |tems wau]d be 'searched," taklng advaﬁtagé
of the fact that these items would ot yet have ''faded" from the ' memcry
Second, if therlettgr were not'in the last three, the first ‘three
., rehearsed items would be searched. |
| The training procedure used bygBufée?Fieid et a].x(1§73) rEqL%red
. several gtéps, "The subjects-were initiaﬁiy tiaiﬁeé to. rehearse .a sequence
of three ]etter§ ;umuia%ive]ygand to ééunt taAiG;befégé r§Laf1ing-the
pésitiéﬁ of the probe item in that set, ‘Thiskéa;é tﬁe'suﬁjéct érégtiée in
.searching a setlaf"three r;hearsedl tems following a dgiayrbetw&én‘the:’
rehearsal apd;the;test2 ‘Next, the partjc?paﬁt was gfhen"siiijgtgers and

4 B s . o v o
.was instructed to use the 3-3 rehearsal strategy, rehearsing the first
three and éxﬁasing the last three }ettérs With‘veﬁy short pauses between

) ;‘each gf the last three :etters and bétwaen the last Iattér and the prabe. )

Durlng this phase the subJact was tcld that the test ‘item wnu]d always |

’iccme Fram the Iast thra&-:ﬁems TQAaldbperformangejgthe subject was

’ 8

instructed to p@int tc ss?éen\ﬁumbefs h.fhéough 6, in sequehcei trying

to idéntify»tha po ltan of. the prabe letter by saylﬁg the names of the

‘Iéttérs to | /herself After praitlcé at thls the suBJect was told that‘1

2

& prabe lettéﬁ mlght be taken Fram any QF the Slx posi Aﬁs - To' deal

with thls,gtha persan;was sﬁstructgd,;o!recall therlettersj saying ‘them -~

to him/herself beginning with letters 4 th%qugh 6 and then 1 through 3.

Bl L.
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The combined rehearsal and retrieval strategy training resulted in‘a sub-

. stantial increase in recall for all six items, where the rehearsal training
alone facilitated recall only on the first three items.

The Butterfield et al. experi%&nts jiiﬁstrate that the effective use
g_éf aﬁ'aﬂquisitién's;rategy, while relatively easy to train, cannot always
% 77777 . N N ' * B
Although subjects in the Brown et al. (1973) study required instruction

,on ‘the acquisition strategy, they did not require retrieval strategy

training. In contrast, the retrieval strategy necessary for the Butter-

field et al. task did require épaﬁjal training.” Also, it is interesting
to note that with the type of training used by Butterfield et al., the
meritally retarded subjects were able to pe#f@rm at the same level as

persons.with a?erége intelligence. In faét, recall fé]}?wing traininév
was 114% of that obtained with nonretarded subjects of comparable chrono-
icgica]'agaiwh@ were not given t?éining‘ .

a

iéaieg@r?égtignj
,;i; %hé réhearsal»traiﬁing'5tudi§g,isu§h as thSé‘ﬁ%.EFéyniat al. (1973) "
apﬂ'EQttefFjeid‘et al.»11573), cumulative repetition (rehearsal) was
g>£éugﬁ£’as a ﬁéthqd fér‘zeﬁembeﬁ?ﬁg a sﬁali set of érﬁgred.iiéms. In other-
tjpés of tasks, fehearsallspfaéégie; may ﬁat beiaz éfféstivé because thel
ﬁumber of itemé:té be rememﬁéred is relatively large. In one such task,

the free-recsll paradigm, the numbér of items presented can easily éx:eed




H

- free recall.
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a ngﬁrétarded angt's“abiliﬁy\tc repeat a éequené@ cumulatively. In this

situation, a relatively large set of words (usually 10 or more) is pre-

' sented, and after studying the set, the person is free to recall the

items in any order. N@ﬁretéFded_adults*usualiy try to use some inherent

relatedness of the stimuli as a basis for remembering the words. For

instaﬂae; presented with a ié—item ]ist containing four items from éach

“3' =
of four dIFFEFEﬁt taxcﬁcmlc categories (e q., Fcad c]cthing, flowers,

and QQEUPEtanS), adults ws]l tend to use the categoficai structure of

the list as a means of organizing recall. Words from each category will

“tend to be recalled together, even though they were'prSEﬁted in a random

<
Y

order. The analysis of this ”c?usterang“ of recall by categories has

been the;predgminant.méthgd for stﬁdying organizational stra;ggies*iﬁ'

3

Research has ionsistehtly.iﬁdi;ated that mentally retarded_subjects'
(and_yaﬂngAnanretarded'ahildren) do riot spontaneously adopt strategies'
utflizing)the gataﬁariza]astructuré of a list. ‘SévgralLsﬁudigs have

-

attempted to induce the use of an_afganizatianairstfatégy by presenting

the items by category éuring;stimulus ﬁfesentaticn {"bigckihg”) rather

1

than'ﬁsing avrandgm order of présentation (e.g., Bilsky, Evans, & Gilbert,

1972; Gerjuoy & Spltg, 1966) . Dthef in&estigators have"tried ta'inﬂuce L N

i

arganlzaticna] strategles by cueing the subJect at the time af tasting to

regall the :tems by category (E g., Green, 1874) Althaugh théSE prcéedurés;

iﬁcreased the amount DF category c]usterlng, they resu]tad in anly small - _

s ' ® : ¥
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imprayémeﬁts in recall. In most cases, there was no transfer of the
organizational strategy to new lists of words. THe weakness of these

. ap&réache% to strategy training seems to be that, in contrast to the re-

hearsal training studies, the "training' techniques were indirect. That

is, bf blocking the stimuli according to §atégary at input or by prEEﬁtiﬁg
category cues to the subject at recall, the égperimenter hoped to induce
"an organizational strategy.that would %acilitateﬁFécéli; ‘But it-is-the
experimenter who is being strategic in this case and m@nipuiatiﬁg'tgé
subject, whalggn remain relatively passive. - Thesé'inéirect me thods

| appear to be too subtle a manipulation to affect strategic aspects of

study. behavior for mentally retarded subjects. l,
a Recently there have been more successful attempts to train mentally [

retarded zhi]d?en to aciiveiy'use organizational strééegfes. Eurgeﬁ,:
, - o o 5 3 S e
“ Blackman, Holmes, and Zetlin (1978) devised a direct-training procedurée

-in which mildly retarded adéiésgents were shown 16 cards, each presenting
= : - i ' " = . v \ : - #® * B 13 .
a picture of a common object. The pictures were from four-categories = |
"~ (e.g., clothing, foods, flowers, and tools) with four instances of each -

category. ‘During the first session (baseline) the 16 cards were presented -

for éppraximateiy two minutes and then covered. The subject then attempted .
s s . ’ = ' i %
to recall the picture names. The categorization training given to one
Fvgrgup of subjects EéﬂSiStéd=Qﬁ,SéVééa] components:  The subject was first

ask%d“té=put'£hé pictures that "go together'' in-a horizontal row.. Sug-"

gestions were given, if netessary, for arranging the cards by category.

- i3

. e - f
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1

The subject was then asked to label each category represented in the sort-

ing and'tc_péhe and count the instances within each category. Next,
' the subject was told that the pictures could be remembered best if he.

or she would try to recall the pictures by the groupings. The pictures
__were-then—covered and the subject was asked to recall the picture names. °
" |f all of the picture names were not recalled, the experimenter supplied

theuapprapﬁiatevcatég@ry naine as a cue.
This training procedure was repeated three times. with a different

- set of pictures each session. Ther& were two follow-up tests: the first,
two or three days ‘following training, and the sécond, three weeks later.

Recall and clustering following training was significantly higher than

_ for the baseline session. Performance was also ‘higher than the recaﬁi

and clustering of aigraﬁﬁ*af mentally retarded adolescents who had re--

'“'”";eived‘thé”samé“amcunt of practice on the same stimulus sets but weﬁg: . y

not trained ta use the zategéffzatian strategy.’ WhEFeas'trafﬁing §Eudi35

Faiiedlwhen'using,iﬁéiregt,'pa’sive maﬁighiatiéns such as gategary E[aﬁking
ean& cuging; a subst;ﬂtfai imﬁrcvement'in %ém@r;'pégfarmancé-washobtaingd‘,
in;épre dfract_£raiﬁing meth@ds that démaﬁded the subject's acti?e
:émp]agméﬁt of aéstféteéy éndxpraviqedffegdback about the ;tratEQY'§n

g . £

. . ‘. - .
-effectiveness. : .

Elaboration

&

=

—

In many situations, material is difficult to remember.because it is
? ’ Y # = K.V : - o '
relatively ‘meaningless. . One way to deal with such situations is to attempt"

&
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to search for or invent some meaningfu] context for the'fﬁfcrmatién,
Particular types of, mnemonic technlquas designed, to bring this about can
be used in a variety of t tasks ranging from the learnlng of simple labaratgry!

type paired-associates lists to @qre{:Dm;iéx academic topics (see Braﬁsfard,

I

étéin, Shelton, & Owings, 1980). To illustrate the efficiency of these
techniques, wé will use éome_data obtained ‘in the area of paiéédéassociates
learﬁing; %&ﬁ expefiments of this t}pe, the sﬁbjects see & sefiés of pairs
'ﬂéf items, é;gg, fish aﬁd fejebhﬂne, féiiawed by trials on which one item
=i5»preﬁented (e.q., Ffsh), and they are required to lndncate tha item

(talephgﬁe) with which it had been paired. One way to facilitate performance

3 .
-

on these tasks is to use either verbal or visual mediators to c@nst%uct a

© more méani%gfu] cénte;t in which tarembed the items beiﬁé pairédikoor’
example, 'in the fish-telephone pafF;’;%rléérﬁers either produce thé
sentence, "The fish is taiking'oﬁ %Ea té]ééh@ﬁé?" or form a‘menta] image
of a fish talking on a teiephone,_faéentiqp is dramatically impraveﬂ__)it

’is by now cieaﬁ Fram a-iﬁné 5eries of studies that older and brighter

;hlldrEﬁ are more ]lkely than younger or dullér ones tg ‘use these kinds - . .
A

of eiabaratnve strategles (Rther, 1573)

In an’ experlment by Tgrngre, Buium, and Thurlow (1976) educable

®

retarded chlldren were, glven 21 pairs of ltems to Iearn There was one

* study trial, on whlih the 21 palréd i tems were presanted one palr at a

time. ThIS was Fa]!gwgd Ey a tést trial coqglstlng of tha first |t§m from

each pair presented one item at a time. Separate groups Qf=5ubJE;t§

{E

;3 l)
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diFFeréd in terms of the activitfes-required of them'@g;tﬁe study trial.
We Qi]l consider;aﬁiy a subset of the groups here,r In the iaﬁeiing'éaﬁ=
dition, subjects gfmply Fepaateédthe names of the i tems (e.g., soap-jacket)
gféEF the tester. This condition served as a type of control treaiment |
.1f and simulated the type of study astivity‘which can be presumed to be
typica] of the e&ﬁcab]e rétarded child g{vgn-a‘paiﬁedﬁéSSGcéatés taség‘
In three D?hEF.QOﬂditiGﬁE; thélsubjegts were!reqﬁiréd“ta ahswer ''what' D%
"why"! qués;iéns about the pair, e.g., '""What is the soap doing undg? the. -
‘Kaja;ket?“? "Why is the seap hiding in the jacket?”;-etc, The éim of these
e \Eracéduﬁés was to lead the gﬁbjécts to think about the meaning of the. °

individual items and to %arce them to search for possible felatiéns
between the members of eaéh'ﬁaif. Requiring this kind of ''deep processing'
(Craik & Lﬁgkhart, 1972) about -items or pairs of ?tems generally leads to

' good retention, even iﬁ casés Qharé subjectg do ﬁgt!knaw thé?'wiii’be
given later memory tests (Huréhy & Brown, 1975).  fhat is, iFlméteFiaisz
éré Prasaﬁted in such a way as‘téjléad subjects to think in some ‘depth
ébgﬁt them, recall of tﬁése items will be good, independent of any in- .

téntion to commit the materials to memory. - ' ,

In the Turnure gt-al. (1976) experiment, the differences among the’

"why' groups were correct on an average of 14.4 items, an increase in

recall of over 600%.- Turnure et al. also included groups of nahrétaragg

[ :
( i-!
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:chf]dren éatghedvfar*CA (aréund 7%) with the retarded érmups, Cﬁildrén
aF’tEis age have not ygt;begunrta u%a these kinds of a]abaratiVEZStfategieé
5;:1»(:1:‘\?;,énecn.ns]y,i and in fact.their performance Qas’ﬁét different from thét,
of fhé-rgtgrdéd sample. ‘Théy performed poorly unless given the quést?aniﬁg

pragéduras du%ihg sfudy;'in'whiih case they impfovedzdramatiiallyr Again,

=

defiilent.g When the requlslte strategy FDF the task is not emplayed by

nonretarded :hl!dFEng no EEFF@rmanéa differences are apparent.

. The data from these experiments (and dozéns of others) are clear and
s ) ' ) 7 ) 7 C L : ’ .
‘quite consistent in indicating both the causes of poor memory performance
by retarded children and Gays of imp%mving that peanrmance! When memory

tasks requnrlng the use of any Qf a*ﬁumber of mnemcﬁlc strategles are )

;pr§5&ﬁted tm*retardgd shn]dren; they seem ta remain passive and Fau] ta

produce active memory routines. Thesé difficulties can be overcome in

“.one of two ggﬂéral ways. One is to teach the children the necessary strate-
gies; thiswas the pFQEEdUTE emplayed in}the rehear§é1 anékcategcrizatfan
xamples. The other, EXENP]IFiEd in the a]abarat;eﬁ exémple, is to Farce

the subjects to thlﬁk more deeply about the to- be=rememberéd material.

when it is presentedi Here the burden is on the |ﬁ5tru¢tqr or experimenter
N . : ‘ g : '
rather than on the 'subject. .The subject does not haVe to carry out any

plan on his or her own but simply by answerlﬁg the questlans reasanably

(In the Turnure et al. example) ends up w1th a more durable memcry repre-

sentation. i C Loy
y i =
v 27
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Iﬁ EIther case, the data'indicaté$thét the memﬂrf performance of re-
Earded.ghuldren can be improved, then'dramatiéagly, as a result of Qe]li_

desigﬁéd t%ainfné.pr0§édur25, It is not the case that the general memory

=

:yst em GF these ;hl]dren is defective but rather that they experience

major problems when task- apprcpr te strategies are ne:essary, problems

T

which “can be great]y diminished bqunstruztinn. B%FDFE claiming that

there are significant practical implications of these results, however,
we need to consider the effects of the training in more detail..

A

Egyand the Immedlate Effects of Tralnlng

In this section We consider the ;ri;eFia for effective training in
more détaiig The pre&ibﬁs discussiaﬁ has Faéﬁsed on a‘singlé iﬁdéx of
-SUEﬁessful mnem@ﬂlﬁ strategy tralnlng==|ﬁ|t|a] strategy mastery Without,
denylng the importance of thlS ;rlterlan as. ncted pFEVIGUS]Y,VWE argue for
‘the consideration of additional critariag ’Méraly demaﬁstrating an initial
gﬁpfévement‘in,perFarmance is not §uFFicien¥ to estabiish'the éFac%ica1
utility of a train%nézﬁrQQram? The 'effectiveness of a program should be
évaiuéted against three basic criteria: (a) performaﬁcé"ﬁus: improve &s
| the result oFitraining; both in terms pF accuracy and in terms, of the
activities’(stﬁategies) used -to effect this accuracy; (b) the effects .
kgfjthig training®must bg'durabie; iégis ébviausly desirable ;a shaw'thét
‘what has been learned thrgugh‘training is still éppiiéd after a‘;éasgﬁable
. fim& period has lapsed; (c) traiﬁing must Fésuit'innganéféiizatién_téla

‘class of similar situations wherein the trained activity would be
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appr@priata{rwitﬁéut evidence of transfer, the practiéal utility of any

_training prgg?aﬁ must be called into qu%gticﬁi

.instructed children. Analysis of individual subjects’ data-shcweé{fha{

Durab:l:ty ar Malﬁt&ﬁance of Instructed Strat_gles
Most of the studies.reviewed in the pFeViDuS sections successfully
demonstrated that training improved performance. Among those studies

that have explicitly asséssgd whether trained mnemonic strategies are
maintained gver time, éhé results are also encouraging, at jeast fnr the
more iﬁtEﬁSiVE training EF%DFth Fgr ins t studies of rehearsal
training |n whlgh multlgle practlga sessions were used have FFSUItEd ?ﬁ'

“clear EVIdEHEE for strategy maintenance. In a study repcrtad by Turnbull

¢

(1974), far example, a serles of 14 ‘instructional sessions was Foilawed

by é retention fé§t F@ur weeks later. Turnbull reparts that all the
. “ K
children in-~the lnstructed group were observed to continue with the re-

A

hearsal strategy. The subjects in the Brown et al. (iS?B)-experimEﬁt

reFegged to p}eviausi; were also tested for reteﬁt{an of ﬁhe:inst%uited‘
rehearsal strategy. .In this case (Brown, Campione, & Murphy, 1974), the
subjects weré tested for retention six months after the last of a series

of 12 Instructional sessions. On the retention ‘test, they were brcught

+

"back to the laboratory and s;mp]y told that thgy WEIE galﬁg to play the -

gameé again, i.e., no mentjnn was made of the rchearsdl strategy they

had bean'taught*tc use, After-six months, the performance of the in-

structed chi-ldren was still signiFiﬁantiy better' than performance of un-

2
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eight of the ten instFU§téd-§§jid?éﬁ continued to-rehearse and were cor-
rect on 82% of the triais, compared with 65% correct for the uninstructed
~control group. Note that 82% correct was almost identical to performance

during training, i.e., the subjects who continued to rehearse did so

i

with no appreciable decrease in accuracy, even six months after training.

, (o » p , . ]
Studies employing relatively brief periods of instruction, however,

frequently demonstrate only temporary improvements in performance. With

i
|

erEF training the mentai]y rétarded me mér:zer may shcw a marked tendency

\ B

? andan a trained strategy when not exp]:cltly |n5trﬁ¢ted to continue
:ts\ This can be illustrated by situations in whi;h “retarded :hi]dren.

are Faught aAstrategy for a task and are th§n=giv§n a series of follow-up
tést;; on Tést i, they are reminded to use the instructed strategy; on
Test 23 they a§3~given no such reminde;;;>and!@ﬁ T;;E 3, they gre‘again
r@mind%d, In a series of studies (ér@wn & Barclay, 1976; Brown, Campione,
é Earsi;y,liéfg)i children with a méntal age éf 5ix years perférmed'weii on
Tests | énd 3 but pcarky on Test 2. Note that there was no additlanal

'"tﬁainlng dursng these tests; pechFmanse levels were detarmlned 5|mply

?yithg préyisjan of reminders by the expérimenter. The strategy was
evident]y a?éiiabie to the children on Test 2, but they did not use it’

‘ Agithgu; prqmépiﬂg In thesé géses the task Femaiﬂedﬁthé same thFauggéufg=
The prablem cF acce SIng stored Information would be expected to be even more
Vprablematlc when the Tearner encaunters a new task on whlch the strategy
- is relevant. The proposal that this abiluty to. access stcred information _

" :%ar use in‘muitip]gvsitgatiahs is one major component of intelligence,

. | ) \\ f | 30
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has been cut}ineé-in moré detail in Gampién€ Rm (1978) andiﬁzgwﬁ
and Campione (1980). 7 ‘ T
‘- Dveréll— it seems to bg>the case that maintenance of a trained
strategy ‘occurs follewing extended strategy tralning. “In fact, Séﬁewhat
more fine-grained analyses by Butterfield and Belmont {1972) and Borkowski,
éavahaugh, andzReichEart (1978) suggest that the amount of training neces-
sary may vary with ‘the subject. In their studies, they found tﬁéé | i
maintenanﬂé was a Functlan Df the EfFIEIEﬁEY and pFEEISIDﬂ with Whlﬁh
tharstratégy was -carried out durnﬁg tralnlﬁg, Those subgects who executed .
the sErategy well at-thé time gf traininé were more likely to maintéin
the 5tra§eg9 subsequently. These results indjcate th%t éraining for
=indiyfdﬁal children sﬁauld continue untii’S@Te criterion of strategy use
achieved, rather than thégu5Ual‘pfa:éduré DF-%QétFuééiﬁé all. subjects

Far a fixed number of trials or sessions. While some additional '“fine-

tunlng” 15 necessary to help fill out the overall plcture the curﬁént
data are en;guraging: Halntenance can be achieved WIth E‘SUFFIEIEﬁt
Y : K3 .

“amount of tréiniﬁgi

Attempts to Assess the Generalization of Training

The third criterion of eFfectiveness QF training in mnemonic strate-

the most reca?zltrant prablem far tralnlng pragrams There is. general

:_égFE&meﬁt that gvidence for flexible generallzat1an to new situations is

sadly lacking. ,lnfléxibfiity’in the‘uée of trainéd skills 1n new situations
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is so pronounced a ér@b]am for most retarded children that it has come
to be viewed as an gim@sé universal cognitive. deficit. Both A%eriién
and Soviet psyéhglcgists, ncégéc méﬁtian‘p§rent$_and teachers, . have .
repeatediyiabseryéd the d}FFicuity which even miid?y retarded children
egpér?éﬁsé Q?thrganera]izéticn! SucgessFu]fy training E:mEﬁtEITY‘FE‘
tarded child to use a simple mnemonic skill in one specified situation
seems to beiéell within our égmpetence as instructors; gagting the é%fid
to use the inférmatigﬁ apprcprfatéiy in other settings appearsvtc be
- the major hurdle. . ;

In an earlier paper, Campione and Brown (1977) :@nﬁiudeé,thgt there

tion.of trained strategies by edﬁcab]a retarded children. This pessi-
mistic note can be offset, however, by a number of considerations.” The

most important of these is that many of the studiés wi;ﬁ negative resuits

" were not designed specifically to assess generalization and certainly-

‘>ﬁgeré not done for the purpose of ashievingrganeréiizad effects of

‘training. As ﬁafed previously, initiaIVtraiﬁing studies were conducted
té»determine if sﬁrategf trafniﬁg would facilitate pérFaFmanée. When
tésts for generalization &gre inéiﬁdéd, thevae}e simply “taz%ea on'"

at the end of 5 study. - |t became apparent anm these studies Eﬁat
QEﬁeralfégticﬂ was nat.sam&tﬁi?g that waﬁid:be achiéved régdily and that
if generalization was schéthiﬁg'té be'hgped*fcf,itheitfaining prccedurgs*

would have to be modified to take this into account'

3R =1

was almost no.evidence in the literature indicating successful generaliza-

o
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In retrospect, this isjﬁpt surprising; and, indeed, it now seems
uncjea? why genéraiizati@n”wguld be expected following the typical
training pf@éedprésiin thg,liféréturgi In éhe design of the standard
espéri%ent, tﬁe Eupjéats é%é simply given a memory task and aEe EDIH to
employ some Stratégy; No éttempt is ﬁaée to explain why the stfategg
was necessary or how it may have aFFectéd;perF@rmance, much Tess tH;t it
ma; be useful in other situatiaqs; Essentéally, the st;dents are raqgireé
to induﬁa:all thfs infarﬁati@n‘éﬁ their own. "Retarded children do not

"filihin such gaps readily (Brown, 1978; Butterfield et al., 19?3), 50
the results afysuch experiments seem as though they should have been -

predictabla.

4

g The minimal instructions and explanations employed might have led

us to expect no generaiiéatiaﬁ:fﬂr yet another reason. Recall that one
of th; conditions in which Strétegies are necessary obtains whén the
;amaunt of mater%éi'ta be ratainédrexéeéds thé-capagity of working memory.
There are Hatg available that indicaté'that ?étardéé children %FéqUéﬁt]y
overestimate théi; memory capa;ify and capabilities by aélarge amcuﬁt.l
For instanég, wheﬁ SHGWh_én array eof ten p%ttures and asked how many‘of'
tbém théyxwfil sybs%quénfly be able to recall, éhey frequently Endiiaté-’

that they can ré%ali all ten when in fact they can only rasa]];tﬁfée or
four (Brown, Campione, &.Murphy, 1977). Given their overestimation of
their own capability, it is not surprising that they;Faii to employ any

étratagy to hélprthEiflféﬁajla It would Failcﬁithgt they would not

! B . e Y
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understand why the trained strategy was necessary, “and hence, there would’
be'no. reason for them to gerneralize it.

There is angiher factor .that might be e%peéted to impede gEﬁEFa]iZé‘
tion, and that concerns the nature of-the skills that h§ve‘bean trafhed_
Aithcugh>the Qa%igus sfrateéiés that have gagn investigated are fmpcrtant,
VEhiE!éS‘TQF thélstuéy of strategy training, they are nét partiégi%rly=
general. In fact, tHEfE are many situations jﬁ whi#h the use of the;
§trategy trained géuid be jnépprapriaté! A Feéearsal st;ategy, for example,
}5 not apprépriété for tasks with'a 1érge number of ftémé'to be remembered. :

Effective Qéﬁeralizaticn of a rehearsal stragegy‘Wduld? therefore, require

that the trainee be able to discriminate situations in which rehearsal

wcuid be appropriate from those .in which it would not.
F@f.purpgses'aF training, it seems possible that generaiizatian'yauld ’

be more. likely to occur if more ganérai skills were fraiﬁed, i.é,,_if

the activities being instructed were truly trans-situational. :In such

‘cases, the children ;@qidfabply what they had Tearned without having to '

oy

analyzagthg task to det&rmiﬁe whether or not it was apprapriétei' There
are'réasgnsfta believe that this might work. Proponents of cognitive
behavior madifieatfan (e.g., Meichenbaum, 1977) have investigated the'
EFFectS“a% training sejFére;ulati@n behavisr;asuﬁh as-havjng students
ask thémséngs if they understand-Qhatathéy are sﬁppased to bérdaing; if

* they are remaining on task, etc., and it appears that instructing such

general routines results in more generalization than training more specific

brehaviors.

34
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Recently, theorists have taken the approach that attempts to bring -

%

ahout generalized effects of training require a reana]ysié of the design
- - of the iﬁstrUE;icnai component of the reéearch;_it should be degiéﬁad
with the goal of ‘generalization in mind (Stokes & Baer, 1977). As
indicated above, there seem to be two general directions in which t§
proceed: (a) i%prévements in the desggﬁ of train%ng studies (including
_ the t?pe af,inétrugti@ns and explanations given) and (b) a réiaﬁsidératiqn
of theﬂf§pes of skills t%at are trained. A detailed discussion of these
ftwa avenues can be found in a paper by Brown and Campione (1978), anhd’
we wiiijgive only.the highlights here. To cur;kﬁaw?edgg, there is_no )
' 5tud§’avaiiable,that'satisfiéé all ‘the conditions we feel are necessary
for a cémgieteiy'adaquate training study. Given this, the negétive é;t;

[

comes in the literature may be dus to the faulty design of the train

rétﬁér than”tczan inability of the subjects to generalize.. To document
this, we will show that some of the factors we regérd as impartaﬁt do
inf%uengé generalization when manfﬁulatad indiv?dua?iygr We Qiil then
infer that manipulations of several factors simultaneously will pr@duca:
even greater effects.

First, consider the design Gf:tfafnjng studies and the“hyp@theéeé
that the failure to obtain generalization is a result of Enapprﬂériate
tfaihing regimes; -Brown aéd Campicne§(1978) have listed a series of re-
quf;ements‘FaF an adequate study,,if %he aim is to produce generallization,

and we will review a number of them here. The first set takes place’

iy =
!
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before intervention begins and iﬁvéives a detailed diagnosis of the original
‘problem.. It should be established that éha skill being trained iéraﬁe
that is impértént'%n a yariéty of situations and that ié lacking iﬁ:thé
immature ]earner. Even when these condi tidns are met, the specific
causes for the lack should be considered. For example, a child may not
use a r;hearsaj strategy for several diFFérent reasons. The child could
be unawareléf:the need for any strategy; or the child could appreciate
that a stfatégy was'ﬁecégsary but not reaiizerthat rehearsal would be
apprépriate; This in turn may be true EEEause.a rehearsaj strategy was
ﬁ@t uséd by the child in the past. Even if thg child had‘réhearséd on
some task.pFéViDUEIY (spcnténeauéiy or in response to instruction), the
child may lack suFFf&ia@tvmastéry over this strategy for a variety of
-reasons, including a failure to recognize the new task as one démaﬁaing'
rehearsal or an'iﬁabiiity to modify the old strateg§ to fit the prgciser
demands of the new.task. While we could continue, the point Sééms clear.
SimpFy Sésigﬁating a”tra?nea as é'nénrehearser is an inadequate diagnosis
éF the prigfnaf state QF competence. Very different forms of training
would be indicated for children in various s;aréiﬁg states. |

A numﬁer DF recommendathns éﬂnEEFﬁing procedures during the instruc-

. h ’ 5 ' g

tional period wafrani,ccnsidération.: (a) Include a statement about why
the strategy is needed, ideally with exampiésgaf how poor performance
would be without it. (b):!ncluée;a‘detaiied speci fication éfgthe various

components and their assembly, since students may not develop the strategy
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in its full detail, i.e., they may naﬁ fill in the hissiﬁg steps themselves
(cf. Butterfield et al., 1973). (c) Train to some criterion to ensure
) that the learner haé mastered the skill within the original context before
expecting géneraiizatiaﬁ:t@ a:ﬂéw context. (d) Préyide feedback about
the effectiveness of the strategy by iﬁdi@éting clearly the level of
performance achieved with i{ vs. without it because students are not likei§
to transfer the use of some procedure unless they are aware that it is
hefgfﬁ1i (e) Train in muitiple Séttéﬁgé since instructed strategies may
remain 'welded" to tﬁeitraiﬁing task ué?ess the child is shown that the
strategies are in fact uégful in a number of tasks. (f) Provide direct
instr&ctignslabcat geﬁeréiization so that the learner understands that
transFEEIis an important part éf learning. A!i of these régamméﬁdati@ns
are hésed on the fact t%at retardéd‘ihi]dren do not tend to '"go beyond
the information given." Wi thout these training préiedurés there is no
_reason td believe that they will infer. that generalization is possible or
desirable. |
F léea}iy, instruction should be tailored tc’the begfnﬁigggcamngEﬁée
of the fearner. However, it may not be possible to describe that competence
completely before training; and traiﬁiné méy'Fai]@ One Ffﬁa; feature of
a good training .study is that it be designed to distiﬁguishtbétween dif-
~ ferent possible causes of transfer faiiuraél I thé reason for Faiiure
can be specified, the instructional procedures may be effectively ra; ;

des igned.
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In addition to suggesting design modifications to maximize generali-

1zatian; Brown and Campione {1978) also advocated a reconsideration of the

skills trained. They suggested a concentration on more general skills
likely to be trans-situational. The specific suggestions were based on
the pervasiveness of young children's problems with self-regulation and

control of their goal-directed activities (Brown, 1975, 1978; Brown &

DeLoache, 1978; Meichenbaum, 1977; Mischel & Patterson, i576)i Slow-
learning children in particular experience major problems when required
to orchestrate and regulate the use of strategies (Campione & Brown, 1977,

1978). An alternative or supplement to training specific skills would be

‘to train general '"metacognitive' skills notably absent in the academic

-problem solving of these children (Brown, 1975, 1978). General meta-

i i

cognitive skills such as checking, planning, asking questions, self-
z : : ’
testing, and monitoring current activities rarely appear in the protocols

of s]owa!éarning’éhﬁldren, but tﬁey are”very general skills applfcableiin-

a wide variety of situations. In additicn, it is the failure of learners

to employ these general ''overseeing'' functions .that ‘seems to be a major

reason for their failure to transfer learned information (Brown, 1974,

¥

1978; Caﬁpicﬂe EIEr@wn, 1977, 1978). Given this analysis, the logic

for directing training at these skills seems strong.

There is another reason why training attempts directed at general

skills migﬁtube mcre'likeiy to result in transfer. One problem with specific

skills is that they are just that--specific to a very small class of

§ituations. For learners. to generalize the effects of instruction in the

38 .
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use of specific routines, fhey would have to be able to discriminate the
S{tuatians in which the routine would be appropriate from those in which it
would not. Adequate generalization of specific strategies would require
both extended use in novel situations and decisions not to use the trained
rautinés in other situéﬁicns in which it would not be beneficial (Brown,
1978; Campione & Brown, 1974, 1978). In the case af genaral skilfé; this
discrimination should not be necessary, as the skill or routine could :
simply be useﬁ in a whole battery of problem-solving situations witha?%
regard to any subtle analysis of the task Eeiﬁg;attempted; In this sense,
""general metacognitive skills' might bé the most likely to Ieadvtc‘transfer
across task boundaries. T

As a final comment here, these two suggestions Fegarﬁihg design of

training studies and choice of skills are not mutually exclusive. In fact,

‘we believe that the best programs will be .those that include both the well-"

Eesignéd training of skills together with the training of procedures for
overseeing those skills. We would argue that iﬁstruﬁting-specific skills
without explicit instruction in their use and management is unlikely to

lead to generalization. Also, we do not see how management of skills

can be taught in the absensé of specific skills to be overseen. Again,.

the implication is that both should be considered when instructional
i = . . . 7 : '?g -
rdutines are being developed. S .

-

While no studies have incorporated all the features outlined above,

studies taking some of them into account have begun to appear. The

. o !Efz) ,? o N
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result has been an increase in the likelihood of obtaining transfer,
allowing much more optimistic forecasts about our abilhity to engender

practically important improvements in memory performance.

Recent Research on Generalization

In this section, we will indicate somé of the fattcrs that have been
Sﬁain to influence the likelihood of obtaining strategy transfer. In a
number of studies wifhan@nretaﬁded children (e.g., Borkowski, Levers, 5; .
' Eruénénfeldar; 1976; Kennedy & Millér; 1976), an instructed strategy wés

more likely to be maintained in the ab%gnge of experimenter prompts if iﬁ
had been made clear that the use of the stfétegy did result ih improved’
performance. Appareﬁt!y; for these subjects, the utility of the strategy
was not appreciated without;axplizit-Feedbask; and simply providing that
inFéFmatiaﬁ resulted in inzreésed transfer. In a pair QF{StUdiES wi th
ﬁbnfetafded (Kestner & Bo#k@&ski,v1979) gnd retarded (Kendall, Borkowski,
\é Eavaéaagh; ﬂofe i)~chf|dren,-traiﬁiﬁg géﬁteéed on the uée of éiaba%a=
tive‘stratggies to facilitafe paired-associates iearniggi The training
- extended GVEFVF@UF days and ihvclved.a number of Féatgrés; inc]uéiﬁg
explicit feedback about tée stratégy‘s effectiveness. Afganeraiizatioﬁ
tésk_was also employed; the difference here was ghat the children were
required to learn triadsg rather than pairs, of wardé; In both experi=
"ments, children given theﬁéiébératicﬁ training outperformed :qntfai
children on both the training and generalization tasks.

5

i
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K]

' “We turn now to a study by Beimént; Euﬁterfiéld;wand Borkowski 11978),

_Investigating the role of training in.multiple, rather than single, con-
textsu_?Théy were concerned with the use of a var?ét} of rehearsal ,
. . ] “s . R ' . :
‘;fstrategiés_fa be used, on some similar short-term memary'téské. In eath

__case, “the subJeats IZ- to 15 ~year=-old Eetarded ch:ldren, saw a series

£,

i .of seven letters, one in each of a row af windaws They were allawed to

gc\thrgugh the Inst at thenr DWﬁ rate. Th:s study trial was:theé followed
by one of the memary tasks. In three of them, they were regunred to raca]l

‘all seven ltems, but |n dlfFerant arders The three condi tions were 3/Q
_ y i E
4[3,vand 2/5. in the 3/4 candit:an, Fcr example, the 'subjects were. to

recall the last three ntems af the set, Fallcwad by the,First Faur items.

An a pr@bed recall task the set of” seven ltems was followed by a test
;?jatter, and, thay were told to indlcate the wnndaw in which that letter;‘
ha@ -appeared. The p@lﬂt I's tha; rehearsal EFDGESSES were necessary on
_ each of these:tésks?"a]thaqgﬁstﬁe séecifié Fa;ﬁ of thelstéafééy haé to

be mcdifiea to take into c@nsidgratién the séesific déﬁéﬁdszaf each.
ifFﬁr exaﬁp1e,f§n the 3/5‘&35&2 the aptimai sérafegy would be:ta ;iéﬁ the.
1F|r5t Faur |tems and théﬁ pause and reheapse them as a grcup until they
ﬁare learned. FQ]]BWIHQ this, th; last three items should be vuewed more:
‘krapidly,'and‘the subjects should attempt ré§<11 of the set immediate]yi
.ﬁlGDing From a 3/4 regail to a 4/3 recall raqU1red the learner both to

regagnize the!cgnplnued ‘need Far-rehearsal ané\ta madlfy tha strategy to

conform to the changing.response requiremeht.

13
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~ In the Belmont et_éli study, twa%gggués of retarded children were .
e B e i i o : B &_ :
. Invblved, gne that réceived training on‘only the 3/4 task and one that

was . taught to déal ‘with both the 3/4 and 4/3 tasks While Ehé group .

E%%ifalned pnly on the 3/b-case dld not shaw ev:den:e of generallzatnan .

a2 x

‘the twice-tralned grcup did .continte to réhéarse on the 2/5 and prcbed

recall tasks In these tasks, théy .showed study patterns consistent with

reheargal usage, .and their rec%ll scores were about 170% of thDEé QF

"f'r .- B
_ the 51ngly trained graup while the variations.im the tasks émplayed

here are ‘small aﬁd thus Ehe am@unt ‘of genera1lzatiaﬁ demonstrated some-

* what Iimited the FESU]tS are impressive and indicate the potential QEIHS
-4

. ta Ee achleved through. trainlng in mg]tlple contexts

The final study to be des:rlbed assessed thé effects of |ﬂ5tFU§ting

®E =

mlldly retarded chlldren In the use QF a .general ‘'stop, tést, and study"

routine (Brgwn, Camp:one & Baralay, 1979) The initial ;ask on which
Lnstructlan was gnven was. one in which SUbJEEtS were required to study

‘a supraspan Ffst'af-picfﬁfaé until théy Felt:the} were. ready to recall
-:ga]l’tﬁé"piéture§’in order. The pictures were presented In a series QF

¢ wnndgws, and ‘the SubJEGtS could view any plcture by pressing its wnndcw

.Z'Only one picture was yisible at a time, but the subjeﬁts cau]d |nvest|gate
i
the wlndaws in any nrder and as frequently as they wnshed They were also
k]

‘tuld ta ring a bell when they felt they wereé ready to be tested fgr reca]]-

In a saries Qf preliminary sessians, the maximum number QF plztures each
¥

child cauld recall in this’ situatiun was détermined lndlvidually far eaah

[ = .
B P

s =
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child. Frcmzj:?éﬁpnlnt cni each child was glven a SEFIES cf .trials on

.whi_h he or. ShE was Fequnred to Facall lé times the maximum ﬁumbér
thus, if a child ﬂculd;reca]] five items without aid,_eight ite%s wauig-! .
_be presanted on: éa:h experlméntal trial.

Perfgrmanse was lnltlaliy poor on this more dlffi:uit task, even
though(the chi?dreﬁ were Free to study Farsas lang@as they ]iked— Duriﬁg
the tFain"g pcrtlan af the study,_ghildreﬁ were taught strategles that -
cauld=bé gfed-ta facilitate their leargnng of the lists alang with the
overseeing ar'maniiaéing of those strategies. The latter aspect of
=traihing was=ésc3mp1ishédlby emp]hying strategles that ih%iudedﬁa,selF-‘

: testlng component and by Ee]ling the children’ to- m@nitar the;r state of

¢

-learninq -Ebr example, in a Féhearsal canditicn, the subjects were tald

to break the st down xntc maﬁageable subsets (threevltems) and FEhéaFSE

“the group of subsets until they were sure they eauld,recgll all th& items.
Note that one can cniy cantinue to rehearse all the items if he or she can

remember them we]l enaugh ta prgduze them for rehéarsal Thus, in this

%,

situati J, rehearsal serves bath to facllitate learnlng aﬁ&'ta pra@nde

Eheck on the State QF that learnlng Anather strategy, antlcupatign,

é
which |ncluded ilml]EF self-testing Featurés was included; Children in
a final zandit|gﬁ,ilapéling,Fservsd as.a'cﬁntrcl group. Ch|)dren in this .

g

A\

4 to go through the Tist Fepeatedlyirlaﬁeiing ea@h?item
’ . = . - L A .

condition were

as gﬁey'exﬁésadfit; and to continue that activity until they were sure
they were ready tgarg%gr], _ : . g

L]

thcse Subsets separately. They were also |n5tructed to continue rehear ng- -
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We will present Were the data Féf enly an older group of educable
. \\‘ . £ :

" .retarded children (mean 1Q = 70, mean MA a~8); Chilaréﬁ taught the

L
stratagies invclv:ng a seIF—Eesting ﬁampq?ent lmpraved their perf@rmancen'

sngniFigantly, whereas thasé in the cnntral candntlan did ﬂct " These

-

effects wérebextreme]y durablé; lasting over a series of past?tests,ithé

i,
[

last one year after the training had ended. Shcrtly after the one-year -

follow=up test, the children were tested for génerallzatncn to a: mare!

typical school task, studying and rggalliﬁg prosé matériais. Those
students gfvéh eithgf rehearsal or anticipation Eraiﬁing,eutperf@:mad a

palr of géntrai groups.  They showed both better cémprehension and recall

of the texts. Thus, the effects'of instruction given in thé context of

learning to recall a series of pictures generalized to the very different
situation of 5studying texts. -

Praﬁtlcal Implicatians cf Strategy Train:ng Research

_ =N A
Given this bady DF rgsearch what can we say about the medlflablllty

of the memory capabi]nties nf the retarded Ehl]d? We think quite a lgt.

‘lt is by now abundantly c]ear that whereas ratarded chlldren pefFarm

poorly in a wide varlety of memory tasks,rthesé tasks tend to be ones in

‘th@h particular strategies must be used to effect efficient perFﬂFﬁanés.

# &

Fartunately, if tha§ are induced to carf§ out the right operations ﬂu;ing

study and retrieval, their perfarmance lmproves. This can be achieved in

either of two ways, the choice of which depends upon exactly what: the afm

of Intervention Is.
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"The FiﬁstAcase is one in which reﬁarééé children must learn ané

s rémember some 5pe¢ifiéd set of Fagts or ltems wg by now have abfelatively

s

. goud understanding of the processes necessary to brnng abaut durabie

¥

;fmamcries. lndividuals wha engage in deepvpracessing (Graik & Lcckhaft

1572) QF broad elaborative pra:essing (Andersan & Reder, 1579) of materlal

g Wi

‘to be retainédeshcw gaad retention. !t |5(important that this outcome*

L

daes nat”depend upon . the indlvidua]'s‘iatentieﬁ to remember, I.e., good
reteﬁtion fs an autamatlc result of such praaessing ?ar examp1é oy
,Murphy and Eraﬁn (1975) showed h-yeaFEQId children a set QF 16 items,
four from' each af faur categnrles In one Céhdltl@ﬂ, thE“Ehildran were -

lnstrueted ta remember the items and were given 2 minutes ta study them.

[

v ln twg Dther canditians, the children were given 2 mlnutes ta sort the

'items lﬂtD categarles, i;‘i, forced' to thlnk abcut the meaning aF thg

: |tems and nate some s:mllarlties and leferences between them ln one
L r‘;

aF these two canditians, they were tcld that they wauld Iater be tested

*:F§F~thEI memory of the pxctures, in the ather no warning about the

A

'lmpending:memnry test was given. _The main Qutccmeé were thats(a) the

, P W o - .
" latter two canditlans led to better recall (50%) than the simple instructions=-

ta—rememberfcaﬁditian (342), énd7(b) the two Eategﬁfiéaticn groups did not

leFer, i. e., the chlidren whD dld not know they would be tested Fnr memory

Wi

reﬁalled as many ltems as thase who were Farewarned
i

The ;Qﬁcqu:nn frnm these data is that the way in which the learner

interacts wlth the materlsi detérmines the acauragy DF récall It does’

&
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‘not seem to matter whether the learnér engages those activities in an ..
: X ;
S ' f o 8 -
attempt to remember oriis '"tricked' into doing so. Thus, in the Turnure

=

et al. 71976) experiment Iea&ing‘the subjects to think in some depth
A abaut tha pairs QF items resu]ted in superid% perf@rmance i f the goal

is to predu¢e gcad memgry GF scme speeified set of material we do not

need to rely on the student 5 praduciﬁg the ﬁe¢essary‘mnemonis pyrétEEhnits.
IF durlng instruction, we Far:e them to carry out the apprgprlate opera-
tion, good memnry 5hc:u'|d result. . Co o

Thg segapd‘gééIYWEimight alm féf is %Giteaéh fetardedréhfldrén how " *
to spgntaneaus]yﬁemPIQQ séme of ‘the strategies and operations necessary for

‘good retention, rather than having them rely on external ‘agents: To do

thisr'we~must provide them with the skiifs aﬁd~5trate§ies upon which

. memary Felles and teaeh them how tc go- abcut reccgnlzing sltuatlans in

L

whlch the skil]s, or simple variants of them, are appreprlate, i;e;,

teachAthem to genera][;e__jgh31§ we have “a lcngbway to gc in' this area,
we are making~a beginning. Recent work has béQUﬁ to show that généraiizai

.’tan is achIEVEble and to lndicate some of the factars that should be
‘inc]uded in any tralnlng prcgram. Dur awn feelTﬁg is that we knaw encugh

abaut thh memary and the retarded chi]d's CDgﬂltiVé prafile that we can,
. el = : L
deV:se a "memary/ﬁurrlculum" almed at achieving this gﬁal, and, we have in |

: l

fact begun dalng thls We dg not Fave any data yet, nor do we have spaﬂe

here to descr:be\Fh verall pragram, but we can ind:cate the form the

-Iﬁstr‘uctmn wiH t\ake . o .
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o | S \ s*‘
’the design nf‘sunh é program dgpends upon nur;knnwin? what the snur;e cf
the retarded child's memory pfnb]ens are and upon nu%-hypetnésgsrabgut
wh?th!aspects Ean:Ee fnpnnved and how we might go about imnnnving them_r
Dﬁﬁébeginning point is that fetardad chiiérén Expériencé‘némcry:nnnblems ;
beéausen (a)jfhéy dnbnat pnndune the mnemonic Stnategiés néceséary on a
number nf tasks, pnssib]y because (b) they do not have a good understanding |

Qf the strengths and weaknesses of their memnry system or how it wcrks "-:

.

Fina]ly, (c) they do not systemétlcally regulate thenr own activity, o

- ‘either as general prnblem—SDIVErs or, more speaifica]ly,_as :ntentlnnal

memori zers. . e )
Tﬁe first step is to teachﬁthe chfidnén’thatf an;anynne, remember ing

Is- very difficult and limited in some situatians, whereas in Bther cases,

gccd retentian ls relatlvely easy tQ achieve (e.g., Fecal]lng the names

nF a set of 25 plctures is very hard but simply reccgnn;nng that yau have

- b s e am RSN L. S

‘seen the pictures befnre 15 extremely easy, recalilng a SEFIES of twn '

~digits is easy, but of ten digits hard; etc ). They can also%be taught '

2

‘how to recngnize the areas in which they will have problems, i.e., some
nf the Fantars that . make nemembé}ing difficult--kind- nF memory test tn
be emplnyed, amount of. mater:al meanlngfu]ness ‘of the materia] G{
Aften th|5 we will nutilne a number af strategles for dealing wnth these

situatinni. Ea:h strategy will.be illustrated on a varlety of prgb]ems

(ta mlnimnze we]d]ng effects), and there will also be examples of problems

47
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:in which thatustrategyigéuid b; {nappréprﬁaté, » This iag‘be achieved by .¥
gﬁging gxbiiﬁit Féedbaﬁk ab@ut;ﬁegali wheﬁ the éhiid dcésg or dées not, F
use the stratégyl ThiS'eampnnent af.tha program consists of comparing

“ and cantrastlng the klnds GF tasks in which one or another strategy wnu]d
be apprﬂprlate. The aim is to indicate ta the tralnees thaf\ganerallza= .

tion . is something they shQuTaﬁaim for and to teach them some thing about .

how they should go about it;

The preéeding steps;have been concerned with identifying the need.
for some strategy and seleéting<éné that matches théstask:at hand. We
then turn to the management and mpnitcfing afsjﬁgjchasen strategy; For

examplei-;hEIdren will be tﬂ]djta stop and test themselves regularly to

“check on how well they are'leérning On the basis of" thls checking, they

£

* can dECIdE whether to cease studylng, iF ]earning is adéquate cantlnue

studying with the same. strategy, Qr find that.they are not improving and s

&

abanden that strategy tn search far a better approach. . While these various

steps seem. ta be achIréd natural]y by CHi]dren of " average or’ greater
I . /
: /
inte]ilgen;e, there is evidence_that~ea§h one causes problems for the e
retarded child, hence the need for the kiﬁqAaf explicit instruction in-

cluded here. (For a more‘detailedhaeseriptiénhaf tﬁe issues Involved in
the:se]ecticn’ef generalizing strategies, see Campione & Ereﬁﬁ; 1977.)

Final!y; in addition to providing instruction on each QF these
I -
(canpcnent skills, we will Include the kind of self- management precedurés

5 S

used with ccns:derable success by the prapanents of c@gnitive behavior

¥ =
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i madifiﬁatian;téchniques (Heighenbaum,fis77). . These procedures are de-
signed to mééfﬁize the Fikelfhaod tﬁéﬁ the chducts DF-QUF iﬁstructicn,

f ¢

</

prab]emﬁ, i.e., to lead the children tn think systematically about what
théy aégd to do in their ﬁUFEEHt situation. IE QUthpP]IEEt;Dé; lnStEédi
-of instructing very genera}féelf-management skklbs ("'Do 1 undergtand
thé«task?" MAm ) ;itendiﬁg?“; etci)? e wi]iiintrddhcé mére memory=
5peciflc qUEStIDﬂS Nhé; confronted with a memory situation,. thl]dFEﬂﬁ

i
A

wnll be taught to ask themselvas (a) ""Can | remember 335|1y?” and tc se]F—

'+ test if not sure. g(b)'“lF gat, what do | peed to do?" (c) '"Is this
; e : . .

taék like any otheis | have worked on?" (d) “What did | do there, and -

can | do sﬂmegﬁing like that here?" |f some approach is takéﬁé'(e),“Am
| makjng agcégtaﬁie prcéféss?“—‘rtz_ The aim'hE?E-isltB"iﬁf%QdUCé a

/
p]an for manéging the child's memary resources and to make expllclt the

way in whlsh thé variods instructed activ:t:es should be EGnSIdEFEd aﬁd;

f“~m~ksequen¢ed to-deal- w:th ;some..novel.or even _old. tasks ;;,va-7:!;_"

| .“M@?ai,
In this ﬁhapﬁer,;we»have considered some @é the reSga}ch'aiméd‘ét
;Qﬁnderstaﬁding and rem;diating the meﬁery performance a?lmifdiy retarded |
:Ehildren. WEchuﬁd areas In whicﬁ their Feténtiaﬁ seemediéuité good and_
concluded that the cveral] memory system was not just generally deflﬁlentv
i Nhen hcwgver, mnemcnls strategles were requnred retargéd children dld

-perform p@crlyi Ieachiﬁg'them the relevant stratégies or Ieaéingfthgm to
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engage in apprgpriate actnvitn&s did résult in mu:h enhan ed reéa}l, thus

lndlcating the pctent:al Far lmprgvnng memory . Nhl]é the Fésuits are’

suffic:ent |f the gaal is" to achieve retention af some specufled mater;a]

we EFQUEd that théy are not suffic nt if we want more w:despread effects a
In this‘ﬁaéé,-praéticaiiy:impgrtant benefits wauid accrue only f we
could also pravide egidénéé for the maintenance and’géneralizatian'éf

trainin g effects. While early data were not encouraging in thns regard

and has served as tha basns fcr‘nnereased optimism.

As a final camment ‘we try to pFEEtIEE what we teach and have engaged

+ in some checking and mﬂnltaring activities ourselves with’ regard to the
. ,
current state of our memory aﬁd nstructional thear[esi. we feel that
théaries are developed so sufficiently that we are willing to try to develop

a memqry package which we can take intu the c]assraam wi th some hope of

success. While we' may turn out to be wrangi this willingﬁess s at,least

= ) . &

. a measure QF ‘our evaluation of the current state aF knawledge. A few ;

?ears ago, we weuld nnt have been nearly as w:lllng, and ‘thé “inference is
o

that the Field as a whaleﬁfg making pragress toward some practlcally sig=

nificant. appiicatians. Furthgr, we wcuId expect more’ rapid advantes |n

: the’?uture, as many, warkers in the- fleld have come to view sush practical_

x -

=

. SuUccess as an 1mpartant yardstick against whith to evaluate theories, '
resulting in a convergence of ''basic' and "'applied! research’goals; we

-

anticipate that this distinction will become even more blurred with, time.
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