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A portion of the empirical literature :
was reviewed. Specific topics examined include
metamemory, with emphasis on the imp
students. We concluded that although signif
research, ma rmzm?mm of educationa

educators,

During the past 15 years, researchers
working m the field of mental retardation
have WEH ed the accumulation of a size-
able rature concerned with improving
the memor y skills of retarded individuals.
Investigators who have adopted the “‘in-

structional approach” (Belmont & But-
terfield, 1977) have repeatedly demon-

strated that retarded persons can learn to
use mnpemonic strategies effectively. In-
struction in the use of language mediators
(Turaure & Thurlow, 1975, Wanschura &

Borkowski, 1974), repetitive rehearsal
{Kellas, Ashcraft, & Johason, 1973

Turnbull, 19743, up%smmmgwﬁimi%ﬁm‘;%
strategios (Asheraft & Kellas, 1974 Lus;
& ‘Hm arach, 1975), and, more recently,
; semantic/self-interrogative  pro-
chnigques (Engle & Nagle, 1979
‘ amm%m & ?L‘zwm‘z;mg@f‘h in
Turnure, Buivr, & Thurlow, 1976)
wiwma o improve the learning
s of retarded individuals,

Cthese studies have caused
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nt research in mind, we suggested that this area can be of immediate benefit m sp

wmwahm?wm, and
‘duwtmw of retarded

arch m %?w
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many individuals to look upon this ares
harboring great hope for i%m eventual de-
velopment of programs dmmwd to i

prove the educational skills of retarded
children. In an amia‘ﬁ&: that is representative
of that mode of thought, Wﬁn%%‘w angl

Lawrence (1975) cone udm EM body of

knowledge and derived strategies which
have amassed in this area in more than
a decade now warrant extensive im-

plementation in classroom settings, from
which we may expect to garner new in-
sights into the education of retarded chil-
dren as well as new directions for labora-
tory research’™ (p. 4063,

The many training studies that were
undertaken in the period prior to the com-

tion of the Winschel and Lawrence
sted mm 2"%’1;1;%@%”2 5{&&&

‘“ﬁz%mww Mﬁm m ely
since that time has been %,;‘:‘
nd simple instructional ¢
the ability of :
maintain, g i
rrained mne
amined. Other re
evaluate memo
classroom

and
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inspection of this rese: Arc h does not support
sLiwwwwmihf many of the mmzmw;g COTN-
clusions concerning the des irability of im-

mediate and widespread implementation of

these types of training programs within
special education settings. In this paper we
provide a look at some of the most recent
additions to this literature and examine the
implications of these investigations for the
education of retarded individuals.

As previously indicated, the number of
experimental inquiries in this area has
mpxdh mncreased. Numerous authors have

reviewed portions of the literature {(Bel-
mﬁmz & Butterfield, 1977; Borkowski
& Cavanaugh, 1979; Borkowski & Wan-
schura, 1974; Brown, 1974, 1975, 1978;
Butterfield & Belmont, 1976; imm;mma: &
Brown, 1977; Winschel & Lawrence, 1975y,
and we make no attempt to dup hgmw these
s, however, only Winschel and Law-
rence (1975) have directly addressed the
question of educational smphmimm of
MNemonic strategy training research. The
potential impact of this ares a:mzplw with
the significance of recent research make
further discussion of these issues impera-
tive,

Before beginning, we also note H’ml this
paper was focused on studies that were de-
signed to alter the information pr mmww of
mildly retarded individuals through in-
struction in the u use of mnemonic strategies.
ML research examined was wahﬁy re-
stricted to studies in which mildly retarded
individuals (IQ 50 to 75, e¢ ducationally
mentally handicapped, educable mentally

retarded, familially ardedy were em-
ed as subjects. This constraint was
sary because the overwhels Iming

majority of training studies have utilized
this population. Furthermore, n is impor-
tant to understand the implications of this
line of research for mildly retarded e “w:ww
before attempting to apply the findings
morg severely retarded individuals.

The Search for Relevance

e and generalization
» trained strategy fol-
] uwmm ion mf the training experi-
Campione and Brown (1977 pro-

lowin
ence.
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posed use of these terms in place of reten-
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This finding indicates that students are
able to keep trained strategies available for
future use if, of course, the subsequent task
is the same as the original training task.
More significantly, the strategy training and
maintenance literature reveals that devel-
GPme nmiiy young people can use
mnemonic strategies such as chunking,
glaboration, and repetitive rehearsal 1o
learn and retain information. This knowl-
dge is likely to have its most immediate
impact on programs directed at teaching
adaptive information (addresses, street and
telephone numbers) and skills (money man-
agement, time concepts). Clearly, there
ald be no delay in the development and
evaluation of training programs designed to
accomplish these goals.

Strategy Generalization

If one strictly adheres to the notion that
strategy generalization is demonstrated
only when individuals use a trained strategy
on a task that is clearly different from the
training task, the evidence for generaliza-
tion among mentally retarded people is
searce. At this time, Brown et al. (1979
have completed the most impressive study
demonstrating mnemonic strategy gener-
alization, Brown and her colleagues trained
mildly retarded children to use a recall
readiness strategy to check and monitor
their memory. The children were taught to
study a supra-span hist of pictures until they
felt ready to recall them. On a posttest that
followed training by 1 yvear, older children
{mental age [IMA] 8 vears) not only demon-
strated maintenance of the recall readiness
strategy on the original training task, but
also showed evidence that they could use

the strategy to facilitate the gist recall of

prose passages. Not only did the trained
group recall more thematic-idea units from
the passages, but they also studied longer,
which provided convergent validation for
the belief that use of U?w strategy was re
sponsible for improved performance.

In a similar fashion, Belmont, But
terfield, and Borkowski (1978) have dem-
onstrated that generalization of a cumula-
tive rehearsal strategy may be enhanced by
training individuals to use two shightly dif-
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ferent variants of & strategy
one} and by providing
concerning the relatic
{rehearsal) and output
ments,

2 with feedback
wship between input

all) reguire-
In this study retarded adolescents
trained to use a cumulative
ast-finish stra (Pinkus &
wry, 1970) to recall a series of seven
letters in circular fashion (the last four let-
ters followed by the first three). When the
circularrecall require mxmi; changed (the
last four letters followed by the first three)
only half the children received m&d&tms’m
training and feedback concerning the nec-
essary modification in the rehearsal strat-
. Hesults 2 weeks after training revealed
that only the twice-trained group was able
to transfer use of the rehearsal strategy to
facilitate performance on a novel memory
task (serial-position probe).

The type of ges‘::i‘zms*g} ration demonstrated
in the Belmont et al, (1978) and Hmwzw! al.
(1979} studies has bvm referred to as “far
generalization”” because of the distinet
changes in task requirements during train-
ing and transfer. Other researchers hgxm
ﬁmmm?mwd what has been mimmd G

“pear generalization” (Kendall et «a?w in
press; Ross & Ross, 1978, Boss, Ross, &
Downing, 1973), These near- Wammhmmm
studies are not pure tests of generaliz
as we have defined it because the differe
between the training and transfer tasks are
minimal, For example, in the studies cited
as representative of near generalization, re-
searchers have shown that with extensive
instroction, retarded youngsters trained to
use an elaboration strategy o associale
word palrs (or triads) in classroom games
{Ross & Ross, 1978; Ross et al., 1973 and
on 2 paired-associate learning task (Kendall
et al., in press) later performed b

rehe
Laug!

setter than
did untrained individuals on multiple-
associate learming tasks,

These results are encouraging; however,
the pavcity of data makes it impossible to

make conclusions with any degree of cer
tainty about the conditions that %nmi;mm

strategy generalization. The available evi-
does indicate, however, that those
cdures that Wﬁi discussed earlier as
being related to the development and
maintenance of strategic behavior (multiple
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training trials and training on more than one
day) are not sufficient for promoting gener-
(Brown, Campiong, & Mur
, Burger, Blackman, & Tan, 1980
mpione & Brown, 1977, Kramer &
ingle, MWote 1), This has led most re-
earchers in the area to abandon altempts
m train only specific strat or control
processes and instead 1o ww}w the effect of
more general factors such as people’s
knowledge of their own memory proc i
(Campione & Brown, 1977,

Thus, it appears that educators should
nol routinely expect students (0 generalize
classroom-trained strategies to novel tasks;
however, future research conducted in
classroom settings where individuals can
receive intensive and long-term training
may prove more froitful, Regardless, strat-
egy generalization must remain as the olti-
mate goal of this field. The prospect of
having to train a strategy every time a task
changes is not nearly as encouraging (or
productive) as training a mnemonic and
then having an individual spontaneously
employ it whenever appropriate. Only con-
tinned investigation can provide answers
about whether generalization of irained
mpemonic strategies by the retarded indi-
vidual is an unrealistic goal or simply waits
for the application of appropriate in-
structional routines.

Meramemory

Disillusionment with training retarded
persons to use mpemonic strategies and the
search for more general factors underlying
memory performance can be traced to an
early study by Buotterfield et al. (1973
Butterfield and his associates led retarded
individuals through a complex series of
training steps and uitimately succeeded in
raising performance levels to those of un-
trained college students. The problem with
this training approach was that it required
extensive task analysis and detailed strat-
egy training for each investigative area. The
solution Butterfield et al. envisioned was
not to focus on individual tasks, but to con-
centrate on iraining the “‘selecting,
sequencing and coordinating processes” (p.
H68) common to most memory tasks

L, AND BwGLE S
roh oon
0.

To date, the most extensive
retarded persons” use of th
vial skills im% heen condu :
her 5 atl the Uni ty of Hinois.
Their research bas revealed that the mem-
ory diff ; 3 by retarded ine

dividh s more basic de-
ficiencies ?mm gw‘%‘ the absence of
mnemonic control st Fetardec

people experience problems with a number
of metamemorial skills, including evaluat-
ing their all readiness (Brown &
Barclay, 1976), estimating their memory
span (Brown et al., 1977), appropriately ap-
portioning study time (Brown & Campione,
1977), and judging their feeling of knowing
experfence (Brown & L @EWMML 19773,

The ability of most children o perform
those memory-monitoring skills improves
Wzmw with age (Cavanaugh & BHor-
kowski, 1979; Kruetzer, Leonard, &
Flavell, 1975); however, the research by
iM"mWﬁ and her colleagues indicates that
this improvement is not nearly as dramatic
with retarded individuals. Further analysis
of the importance of metamemorial factors
is clouded by the fact that there is an appar-
ent absence of data that would suggest a
firm connection between memory aware-
ness and cognitive behavior of devel-
opmentally young individuals (Cavanaugh
& Borkowski, 1979, Kelly, Scholnick,
Travers, & Johnson, 1976 Kreutzer,
Leonard, & Flavell, 1975; Moynahan, 1976:
Salatas & Flavell, 1976; Kramer & Engle,
Note 1). This is reflected by the fact that
when presented with a memory task, de-
velopmentally voung subjects do not al
ways act as they say they would, leading to
the suggestion that no obvious mmzm%mn
exists between verbalized knowledge of the
memory svstem and mnemonic behavior
(Flavell, Note 2).

Thus, there is currently little evidence
mdicating that teachers should concentrate
on altempting to increase retarded chil
dren’s knowledge of their memory system,
This knowledge, by itself, appears to have
little effect on memory performance (al
least with developmentally young people).
In contrast, the most productive in-
stractional approach for individuals con-
cerned with strategy generalization is to

p
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at improved Mww%
memory system will result from t B%,fré» sﬁw}m of
i that this knowledge will be
neralization,

izm%wmm. somponent «
evidence indi
Mmm is not suffici ‘ R
alized use of problem-solving skills.

Mnewmounic Strategy Treaining: Teplications
fior Kducoation
Classroom Ntudies

If the work dis
unsderlving, although
is that the z‘“muitﬂs wiiﬁ Mwwd
provements i
and subsequently Hm« Mm i.mmﬁ wi‘f;i
armv@:wdmi mmw«m 3

often unstated goal, it
ay lead to im-

in & Spiker, 1968
wen facilitated |

?"‘
wmp?w mc& ;
transition hm not

i ‘ majority of
these studies have taken place outl of the

: classroom in laboratory settings
Recent programs developed at the Univer-
sity of Minnesota are an exception and il
lustrate just how the instructional proce-
dures developed from the mnemonic train-
a‘img;, rmmmh can be

%mgnimwmmd m %%H;

wz m H me Turnure,
These prog
Mﬂmm;ﬁaﬁ:iamwbmm vicabu

§dMQM %; s,
ams all used

ary instruction to

bringing two {or more) ﬁh‘wff ﬁ et
{‘z&w"wnm %:emgi%zwv i

3 51 att wmpw i8] mmmm mvm
memor ry aMim ui retarded persons involved
glaboration training {Jensen & Rohwer,
1963, Milgram, 1967, 1968}, and these pro-
cedures have repeatedly been found
Faci {Borkowski

he format of these instructional pro-
grams involves specifying certain content

TRAINING

{measurement, time,
w an d mmgﬁw dividing each
area i MM units consisting of related mwmw
m«:mw Wmd% «md mmm{mi% wwa?mm zing

m M f{hm wmm%m%mjy Wmdm ﬁ.mﬁ
w z%w introduction of verbal and

3 that elaborate on the
naring «e:af i?&‘mw words, The relationship of
a wmmﬂm,%ﬁ“y Wmm to other vocabulary
] i instruction, and to per-
sonal m mrmxw irs; continually  empha-
“ 'S ﬁwmmiudm wmh a thmmiéa‘:

‘@‘yim el M {WM? md ‘%3 W& md
! : “}f 79) revealed that the emphasis a:m
MMMMMEM is a critical component of ¢
instructional package.

Evaluation of the measurement, money,
and time program (Thurlow et al., Mote 4)
indicated that elaboration-based instruction
was more effective than were the tech-
nigues traditionally used in the
classrooms. Data from the latter two pro-
ar vealed that retarded children who
had originally scored far below nonretarded
students (MA-matched) on pretests were

e their performance to the level

o

able to
of the nonre mdm subjects as a result of
training. In some ca *»m,, these gains brought
the performance of the retarded group to
that of untrained (CA-ma ) non-
retarded children. In a similar fashion, re-
sults from the Taylor et al. (1977) study
demonstrated that vocabulary instruction
emphasizing elaborations and semantic re-
lationships improved performance not only
on the specific vocabulary used during
training, but alse on tests of general voc
olary skill,

This work indicates that mnemonic
struction can be utilized in applied settings,
and it does not stand alone as an example of
classroom intervention, | al, (1973}
and Ross and Ross (1978) trained mildly
retarded (EMR) children in self-contained
ol s o use visual imagery to remember
information from stories and games pre-
sented in the classroom. Not only were the
im y-trained children able 1o use the
strategy to improve performance in the
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classroom, but results 8 months after
training (Ross & Ross, 1978) indicated that
these children reported using imagery on
multiple-associate learning tasks. Most im-
yetantly, results from this delayved postiest
}zmhwimf that the magery-trained children
outperformed individuals who had origi-
miiv received either cumulative rehearsal
or no training.

In another
classroom research, Bornstein and Quevil-
lon (1976) taught three 4-year-old children
covert self-instruction in an atiempt {0 re-
duce inappropriate classroom behavior,
Self-instruction has gained increased atten-
tion from both behavioral and cognitive re-
searchers and has been demonstrated to
alter effectively the behavior of both non-
retarded (Hartig & Kanfer, 1973; Meichan-
baum & Goodman, 1971 and retarded
(Engle & Nagle, 1979; Kendall, Borkowski,
& {Mwmaaxgh mn press) individuals, Chil-
dren in the Bornstein and Quevillon study
were taught to initiate a set of instructions
covertly (""'What does the teacher want me
to do?” “Um supposed to copy that pic-
mw OOK, first Todraw a line here,”” 1

really did that one well”y when presented
wnh tasks taken from a number of different
intelligence tests. Subsequent to training,
these children dramatically improved their
rate of on-task behavior in the classroom
and maintained these gains 3 months after
training.

It is important to note that in a recent
study with 7- and 8-vear-olds, Friedling and
O Leary (1979 failed to produce an in-
crease in the on-task classroom behavior of
children who had received self-instruction
training similar to that emploved by
Bornstein and Quevillon (1976). This find-
ing ilustrates that, as in other areas of cog-
nitive instructional research, guestions re-
garding the ability of developmentally
young children to generalize consistently
the use of self-instructional procedures re-
main unanswered (Rosenbaum & Drabman,
197%). The evidence presented, however,
does make it very clear that individuals can
be trained to use strategies such as verbal
glaboration, repetitive rehearsal, visual im-
agery, and selfinstruction to improve per-
formance on specific tasks.

=

important example of
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Fonplications and Foatwre Divections

The results of re
maintenance, strategy alization, and
metamemory are encouraging and may lead
0 omore attempts o design instructional
programs utilizing the techniques devel-
oped in mnemonic training research. These
findings have led Brown and Campione
(1977 to suggest that there are currently
{wo «;pwmﬁﬂ types of situations where edu-

cation in general, and retarded children
specifically, m m bernefit from the detailed
anatysis and training inherent in these pro-
grams. They recommended training devel-
opmentally young children to use specific
task/strategy relationships when either {a)
mastery of the experimental task/materials
s itself of great value or (by when the
trained skill is applicable in a wide range of
settings.

As we bave already seen, programs that
fit the criteria of Brown and Campione can
be successfully used in the classroom, As a

hoon strategy

result of cognitive instructional research,
developmentally voung children have

learned general vocabulary (Tavior et al.,
1977y, vocabulary important in a variety of
adaptive skills (Thurlow et al., Note 4), and
skills such self-instruction or self-
interrogation (Bornstein & Quevillon, 1976;
Engle & WMagle, 1979 Kendall et al., in
press) that appear to be important in solving
a variety of tasks. This does not obscure the
fact that there are limitations in the extent
of our knowledge. It is important that we
remain aware of these gaps and realize that
although specific task-strate relation-
ships can be trained, current research does
not provide us with the capacity o train
retarded children to behave more in-
telligently (Campione & Brown, 1977). That
is, we have been able to remediate specific
deficits in cognitive processes, but we have
not been wvery successful in tes whw% the
more general metacognitive skill of spon-
taneously employing relevant strategies in
the presence of new tasks,

As suggested earlier, these limitations in-
dicate that basic research examining the
memory skills of retarded persons must
continue. In addition, advancements in this
arga will come more rapidly if educational

0§
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researchers begin to investigate the condi-
tions that lead to sophisticated strategy
utilization in the classroom. For example,
under what conditions does strategy gener-

ation ocour in the classroom? What are

the characteristics. of mature strategy

o

users? How prevalent are the use of self-
checking and self-interrogative strateg)
and are these strategies related to superior
performance? Can we develop direct mea-
sures of strategy use for strategies such as
self-instruction? Can we train teachers to
recognize and reinforce their occurrence?
What effect does reinforcement have on the
use of mnemonic strategics? What is the
relationship of memory awareness to mem-
ory performance in classroom activities?
Can group instructional procedures be de-
vised that make cognitive training programs
more cost efficient? These and a host of
similar questions make it apparent that al-
though the mnemonic training field has
taken great strides, there is still a long way
to go. Until these types of answers are
provided, this area cannot hope to
maximize its contribution to the education
of mentally retarded students.

General Summary

The research examined in this paper re-
veals that although investigators under-
stand the conditions leading to strategy
maintenance, they have had very little suc-
cess in obtaining strategy generalization
and are only beginning to understand and
investigate the influence of metamemorial
factors on strategic behavior. It APPEars
that if the goals of these training programs
remain within the boundaries suggested by
Brown and Campione (1977), they can be of
some immediate benefit to special
educators. Instructional programs such as
those developed by researchers at the Uni-
versity of Minnesota (Taylor et al., 1977,
Thurlow et al., Note 4) can be successfully
integrated into the classroom environment.
These programs can be successfully im-
plemented when the goal of training is to
teach skills or information contained within
specific task-strategy relationships.

More often the aim of researchers has
been to teach a level of understanding that

will lead to generalized use of trained strat-

egies. Unfortunately, very few trair ;
programs have met this criterion (But-

terfield & Belmont, Note 3). Future re-
searchers must utilize both the exper-
imental Iatk ory and the classroom in
order to provide a more complete under-
standing of the factors leading to sophisti-
cated utilization of cognitive strategies. It is
only at this point that researchers can begin
to train developmentally yvoung children to
use these skills. Then if these programs are
successful, attempts can be made to inte-
grate those findings into the curriculum of
retarded persons,

It is appropriate to conclude with the
comments of Winschel, Ensher, and Blant
(1979) who, in discussing the need for pro-
grams designed to teach retarded persons
how to think, aptly summarized the direc-
tion and goals of the mnemonic training
field:

teachers, konowledgeable in science and
humaniti pend endless hours training children to
hake hands, and read preprimers. While
this type of education may lead 1o children who are
more “acceptable’” and more Cmanageable,” the re
tarded are defeated inevitably by the multitude of spe-
cifie skills necessary for minimal funetioning in soci-
aty. The efforts are laudable but the central obiective,
increased problem-solving behavior, is largely ip-

nored. Clearly, we need to develop educational ape

proaches which, in addition o teaching children to
know more, help them to think betier, (p. 263

I K.
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