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Abstract’

Vetamemorial avwz2reness (Flavell, 1970; 1¢77) and the
relationship of iméulsivity-reflectivity dimension {Kagan,
19€4) to sccuracy of estimation and recall were studied
using retarded and nonretarded childrén natched on the
Hental Agé‘l;_ (#.) of 6 and 8 levels. Additionally, the HA
matqhéd ngt;rded ard nonretarded recall performance was also.
examined in the present study.

The developmental course of metamemory was é@%mined'at
two M:ontal Age (MA) levels of 6 and 8. At the lower mental .
age fﬁA 6) level there were three groups.of 20 each of
normal, Educable Mentally Re“arded (EMK), and Trainable
‘Mentally Retarded (TMR) supjects and the higher mental age
k(HA"S) level consisted of two groups 20 each of normal and
"EMR subjects. The results indicated that the normal and EdR
subjects manifested a developmental avareness of memory
Phenomeron. The THR grodp, however, showed a global
awareress of the act of memory but failed to exhibit any
clear and specific memory‘behaviqrs. Accuracy of ‘estimation
and recall performance were both observed to improve yithf(
répeated task experiences as vell aé with increase in menté?
age. ‘

Accuracy af estlmatlon and recall results were also
examined relat1Vé to 1mpu151v1ty—reflect1v1ty dimension .
The 1mpuls1ve and r?flectlve groups did not show any

significant dlfferenges in overestimation at MA 6 level.

However, the 1npu1513p children at MA 8 level showed

iv
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improvement in their overestimation by teducing the

discrepancy between their estimates;and recall of items in a

short-term memory task. From the develcpmental perspective,

normal reflective group showed greater improvement in

accuracy of estimation than the impulsive group at Ma 8
level. With regard to recall performance, neither -
reflect1v1ty hor 1mpulsxv1ty dlmenSion emerged asa
significant contributlng factor for superior performance ar

-

these MA levels.

‘The present recall-results'vere also examined relative
to the controvers; surrounding the developmerntal (21gler,
1969) and the difference (Ellis, 1970) theoretical pOSitions
on MNA matched retarded and nonretarded cognitive
performance. The results supported a developmentalist
position in that the normal and EMR groups at both MA levels
performed s1m11arly in recall taéks. The performance of
these’ groups vas discussed from the point of view of the
developmental versus difference positions in mental
refardation research (Weisz, 1976; 1977).

The present findings vere discussed in terms of their

-

-implications for future. research and also in teras of their

practical application to obtain a better understanding of

the retarded and nonretarded metamemory'developmenr.

'
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I. INTRODUCTION -
Piaget (1928) suggested that one aspect/g;tfhe young child‘'s
cognitive immaturity is that he is generally less aware of
his own thougkt pfdseSses, and consequently less able to
introspect and evaluate such processes. If an individual
does notwviev himself as an acfive memorizer or strateg%
usirg individual , then it is not likely that he will employ.
any strategies tc assist hin in coping with the demands of
remory tasks.

Flavell (1970) coined the word "Metanemory" to explain
ar. irdividual's knowledge ard awareness of how his/her
menory works in vafioué megory Situattions. Since then,
kseveral-investigators in the area of metamemory
(Flavell1971; Kreutzer, Leonard & Flavell, 1975; Mo ynahan,
1976 ; Yussen & Levy, 1975) have provided valuable insights
concerhing children's knowledge of how their memory works in
different situations. g

The .7 of tﬁe research literature in the development
of metaremory has dealt with normal pop .a.’ons at various
age leYe.s 1.«re has, however, been 1lit . research carried
out with rc¢ _ded pbpulafions (Brown, 1977; Friedman,
Krupski, Dawson & Rosenburg, 1976). The literature is almost
void in comparative studies using normal and retarded
Fopulations with respect to the developmental aspects of
metamemory abilities.

In the past decade, comparative cognitive research on

retarded and nonretarded children, developmental versus



"difference" or defect positiorns to mental ;etardation has
teen a‘Subject of controversy. To date, this controversy h;s
produced'very inconcluéive research literature. Therefore,
aL attempt to examine developmeétal versus difference
positions to ment;l retardation, with particular reference
to metamemory development in Educable Mentally Re€tarded

(EMR) and Trainable Mentally Retarded (TMR) populations
would appear to be valuable. Such an effort might provide
evidence with regard to metamemorial awareness in’fetarded
and nohretarded populations of comparable mental age.

Kagan & Kogan (1970) have suggested that performancej
‘differences on various cognitive.tasks may depend on a
child's cognitive tempo or style. An impulsive child is
described as oﬁe who does znot reflect on his performance and
hence makes efrors.and overestimateé this capacity in memory
related tasks. Such a cognitive style has been found to
accourt for performarce differences in norm&i children
(Drake, 1970; g%ssari & Schack, 1972). Since &onitoring
behavior requires one to reflect on his prior performance,
it would.be interesting to investigate if cognitive style
bas any effect on metamemory abilities, particularly with
retarded and normal populations in comparative studids.

The major purposes of this study are:

1. Assessmpent of general metamemory knowledge in norm L,
EMR, and TMR groups;
2. Assessment of_the metamemory process of estimation

accuracy in comparable retarded and nonretarded MA groups,



and

3. the investiges““on of the developmental patterns in
estimation accuiacy cf comparable retarded and nonretarded
groups.

Additionally, this study is also concerned with the
following minor investigations:
L compariéion of recall performance of r« :arded and
norretarded children in a short-ternm memory task;
2. Thke role cognitive style may play in metamemory process
of estimation accuracy and its developmental changes in
reflective and impulsive children in retarded and

nornretarded groups.



II. SELECTIVE REVIEW OF THE BELATED LITERATURE
Cre aspect of memory development that is beginning to
receive attention since the early 1970s is the explicit
krowledge individuals have about thei; o¥vn memory and the
activ’ty of remembering. This activity has been referred to
as petamemory {(Flavell, 1970) to distinguish it from the
actual memory performance. As this study involves
investigations into metamepory processes, the‘literature

review to follow will deal with several aspects related to

pemory perforaarce and netamemory.

dodels of Memory

Yodels of memory within the information processing
fracme work appfoach date back to much earlier periods~in the
history of psychology. William James {1890) proposed that
pmemory basicélly-consisted of two components, ramely,
Frimary and secondary memory. According to his model of
Lupman remory, an item in primary memory is presently in

COLSCciousress Or awareness while items in secondary memory

will have left such awarenrss and may be retrieved from the
past on demand by the organism. This model had been the
basis for memory résearch for several decades until
Eroadbent (1958) proposed a model of selective attention
which included a short-term memory store. ’

Broadbent's (1958) original model has been modified by
several researchers, most notably, Waugh & Norman (1965),

and Atkinson & Shiffrin (1968). Waugh & Norman (1§6S) viewved



primary memory as a storage s*ru.ture with limited capacity
in which informacdion can ke either lost rapidly or displaced
ky new infoimation. They claim that such information can be
- kept alive and delayed by means of rehearsal processes.
Through rehearsal processes not only does an @ndividual
rairntain information in primary memory, but he also
transfers such information to seconéary memory. This systenm
is considered to be a much more stable and permanent store
with much greater capacity than the primary memory. It is
further arqgued that these two stores are not nutually
exclusive. |

Atkinson & Shiffrin (1968) have presented'a multi—sﬁore
penory model of memory. The significant contribﬁtion of this
model is that it makes an explicit distinction petween
structural features and control processes. Structural
feétures include both the physical system and the builit-in
Frocesses that have a fixed ceiliné and are invariant.
Control processes are those processes under the gontrol of
the subject and these can be selected, modified, and‘
utilized by the individual to neet the task demands . A
similar view has beén proposed by Brown (1974, 1975).
lccordihg to Atkinson & Shiffrin (1968), control processes
do rot cornstitute a set of well defined procedures, but they
are "... transient phenomenon under the control of the
subject; their appearance aepends oD sucﬁ factors as,

instructional set, experimental tasks, and the past history

of the subject" (p. 106).
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Ellis (1970) extensively researched memory processeé in
the mentally rertarded ana nonretarded and proposed a
pulti-process memory‘model. According to him; external
stinulation is sensed through an attention process ‘apd fed
directly into primary memory which is considered to be a
1imited capacity system capable of retaining a few itens
which are transient and constantly replaéed by new
items/information. The rehearsal strategy is viewed as a
rechanism for transfering information from primary to
secordary memory or long-term memory which is capable of
retairing such information over days, weeks, months or

longer.

Memory Functioﬁi;§1i§/ggg Mentally Retarded

It has often been reported that the retarded,
gererally, make little deliberate effort to organize or
‘rehearse incoming stimuli (Kellas & Butterfield, 1971;
McMillan, 1972; Rowher, 1970). Several investigatqrs in the
recent paét have attribrted these deficiencies to either
Corntrol processes or structural features of the memory
syétem;‘

According 'to Brown (197&),l"Control processes are seen
as those aspects of the system (memory) which can be
programmed, i.e., altered through training® '(p-6). Support
for this view can be evidenced in the research literature.
‘Belmont $ Butterfield (1969; 1971), Brown, Campione, Bray &

Wilcox (1973), and Ellis (1970) have found that retarded and



yourng normal children do,notvspontaneously Lehearse in a
given memory task, but t can be trained to rehearse
successfully. Studies have al-~» pointed out that the use of
cunulative rehearsal (Belmont & Butterrfield, 1971; Brown,
Campione, Bray & Wilcox, 1973), crganizational (Tenmnny,
1973), elaborative strategies (Brovn; {973b; Reese, 1972;
Rowher, 1973),and intentional non-processing of irrelevant
stimuli (Bray, 1973; Hagan, 1972) are all strategic
tehaviors under the control of an individual and respond to
training.

In theories of memory functioning, structural features
are identified as those aspects of the system that are not
programmable , 1i.e€ ; they can not be altered due to a
structural ceiling or fixed upper limits of fhe organism
(Atkirson & Shiffrin, 1968; Fisher & Zeaman, 1973). Sone
researchers have shown that this uppér linit appears to be
related to the developmental level irn normal as well as
~etarded children (Kingsly & Hagan, 1969; McBane, 1972).
Fesearch into the developmental aspects of memory

- 7% .ng has led to the discovery of several deficits

3 Ten "ay have in memory functioning . Related to
C ' cesss and structural features , Flavell (1970)
Iro najor dcf- ts that children may have in memory
tunrta e are L "d.ational and produétion
de fic o
T e ¢ e T2~ “ona :ficiency has been coined by -,

Feese (19 ?) >lai 1ernaral characterization of a young



child's apparent failure to show mediated performance in
repory related tasks. In the developmental researcﬁ, it has
teen shown that even with instructions there is an initial
'pe;iod‘vherein:strategies are used %nsufficiéntly, and that’
su;h strategies are abandoned when instructions Eo use then
are withdravn (Hagan et al., 1975; Meacham, 1972). As Reese
(1976) pointed out, developmentally there is an initial
period of mediatiohél'deficiency in which instruction has no
effect, follwed by a period of production deficiency in
which some memory facilitat%&p can be produced by
approrriate training/instruction. Salatas & Flavell 1975)
have gathered some evidence of mediational and production
deficiency in ycung children through the use of
categoricélly structured lists of items. They found that the
transiticen from mediational to production deficiency occurs
sometipe while children go through kindergarten to grade
three.

In disqussions on mediational and production
deficienci;s, a major theoretical problem appears to be the
occurance of production deficiency when wediational links
are available to an individual. It has been suggested that
one possiktility could be that an individual is too immature
to use on; of the metamemorial processes, namely, the
”intention to remember (Reese, 1976). A similar possibility
has béen suggest~d by Wellman (1977) in his review of the

developrent of intentional memory in young normal child-en.

As FPeese (1976) put it, a product{on deficiency could result



"from the absence of an intention to remember, or failure of
tﬂe intention to lead to seleétion of the appropriate
strategy, or the failure of the implemeftation of the
selected strategy" (p-192).

An alternative explanation is that. production
deficiency occurs whenever the mediating activity is not
well establisked (Reese, 1976; Yendovitskaya, 1974), and when
control processes are inadequately used (Brown, 1974; 1975).
They suggested that such a deficiency could be remedied .y
adequate training and therelky performance in memory related
tasks «could be improved im reta: led children.

Iz, an effort to improve performance in memory related
tasks, researchers have attempted to train the use of
pmediational strategies over a wide variety of situations and
tasks. Kellas et al(1973) taught retarded individuals a
simple cumulative rehearsal strateqgy in which previous items
were repeate three times with each new item on a serial
list. Mildly retarded showed greatly improved recall
performance and successful utilization of the learned
strategy. The researchers have also found significant
retention of the learned cumulative strategy two weeks after
the original training. Cther studies have shown that the
training in clustering strategy produced retention of the
learned strategy two weeks later in the retarded populations
(Bilsky & Evans, 1970; Bilsky, Evans & Gilbert, 1972;
Turrure & Thdrlow, 1973) .

Furthermore, attempts to provide clustering
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and/cumulative rehearsal instructions o retarded
adolescents with brain démage and cultural-familial
etiologies have been successful (Reichharf, Cody &
Borkowski, 1975). The findings of this study are significant
because the subjects across several I.Q ’means 38 to 55),.MA
(nears 5.0 to 8;5), and CA ranges (means 12.2 to 15.6)
showed significant positive transfer effects over a two veek
Feriod on both the origimal and new test lists. This study
also demonstrated that individuals with a mean I.Q. of as
low as 48 and a mean MA around 7.0 can successfully learn
and transfer a cumulative rehearsal strategy. Similar
findings have been reported by other researchers (Kellas ¢
Butterfield, 1971; Butterfield, Wambold & Belmoat, 1973;
Turnure & Thurlow, 1973; Wanchura & Borkowski, 1974) .

In an effort to imprové retention of information .  the
pemory system of the retarded, some researchers have
corducted progressi e and mnemonic elaboration training
studies (Bower & Reitman, 1972; Brown, 1975, 1976; Hyde &
Jerkins, 1973; Jones, 1973). In general, it has been foungd
that subjects who have received more than ore experience in
elaboration training have exhibited clear patterns of
transfer, . .c that the subjécts of average MA 8‘showed
spontareous monitoring of the trained strategy.

The training research, as discussed inp this sectidn,
provides some evidence for the success of mediational
strategy training and transfer effects. Although the results

are ercouraging, the following three aspects seem to limit
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the generality of the trained strategy use .nd transfer
{(Brown, 1974):

1. mediational gains are transferable only after
considerable training in strategy acquisition;

2. transfer is higher immediately following training, but
one or two veeks later transfer effects are about 20% to 30%
Fetter than the control groups in many of the studies;

3. trarsfer of the trained S£rategy has generally been found
most successful in mildl} retarded populations.

In their review of strateqgy traini-o studies,
Butterfield et al (1973) suggested that concentrating @
training efforts on metamemorial awareness and control might
be more produgtive in future research. Brown (1975) has also
proposed a similar view and sta;ed, "as the failure to use
~trategies effectively (by the retarded) is
transsituational, attempts to train specific memorial skill
without regard to metamemorial functioning might be of
limited value" (p. 113). _ ' \

Assessing metamemorial furnctioning,then, appears to be
a'logical step in the direction of understanding how
individuals perfqrm in memory tasks. Flavell (1970; 1977)
defined metamemory as an inﬁividual's awareness and
knowledge of how his/her memory.work;{ In order for an
individual to memorize , he/she must be able to evaluate
his/her own memory capacity and limitations; evaluate the
task demands; and evaluate the interaction of his/her

Iy

abilities with the task on Land. Thesé'processes are
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- presumed to originate at the person level and are reldted to

the cognitive development of an individual (Flavell, 1977).

Cognitive Development and The Development of Metamemory

Cognition has been defined as a process by which
sersory input is transformed, reduced, stored, elaborated,
recovered andvused (Neisser, 1967, p. 4). According to
Flévell (1977) the concept of cognition can not be;precisely
defined, but includes several processes, such as
consciousness, thinkiﬁg, imagining, memory and generation of
rlans ard hypotheses and strategies. Eéch process is
telievedvto play an interdependent role in the operation arnd
development of each other, affecting and being affected by
each othér. Flavell (1970; 1977) identifiea'the act of
remembering as one of the sigpnificant processes in hum-
memory ahd cognition. He suggested thaf in order to be amn
efficient memorizer, one should know his/ber memory capacity
and limitations.

Pioneering studies in metamemory, Flavell et al (1970)
studigd the accuracy of children's estimates of their own
memory capacity in kindergartemn, second, and fourth grades.
The child was first asked how many items he .hought he could
remenber from a list of‘ten (10) pictures, and after showing
a list of pictures, the child was asked to recall the names
of pictures he had just seen. The percentage of subjects who
estimated that they could recall all the items from a tem

item list had decreased from 57% at the nursery school to
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21% at the fourth gr:El level. These results suggest that
the children at the nursery school level were much less

avware of the limitations of their own memory capacity than

~the fourth gra?ers.

2

Yussen & Levy (197%) also investigated the
developmental changes :n accurédy of estimation. Th$} used
éubjects from pre-school , third grade and college students.
As anticipaied, the results showed that prediction accuracy

increased from pre~school to college years . In a second

experiment in the same study, third grédens and college

would be easier to remember.

students loweredﬁtheir predictions in the face of "false"
norms given to them, while colieée'students were the only
group to under predict}actual recall in both éxperiments. In
conclusion theﬁauthors pointed out that the adults,
generally, werelmore acc':aze in their prediction than the
elementary school childLQ' vwere, but their éﬁsceptibiiity to
false norm information suggests that even adults have séne
doubts about their exact memory limitations or‘capacitges.
In an effort to investigate prediction accuracy in
recalling sets of caézgarized and non-categorized items,
ugynahan (1973) conducted a study on nofmal first, third and
fifth graders. The results of this study indicated that an
avareness of the facilitative effects of categorization for
recall improves with age. Although the first graders were“

able to detect the categories, they were less likely than

the older children to p;ediét that the categorized card

%
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Hasur, McIntyre 8 Flavell (1973) reported that chlldrenv

take a more active and strategic role in monltorlng thelr

Demory performance w1th increasing age.vIn thlS study, for '

example, the flrst graders could tell with 97% accuracy

- A
whether or not they had been successful and, correct in’ .

4

recall ofVa‘particular set of itenms. -
Nelmark, Slotnick & Ulrich (1971) reported that their
flISt graders often said that they vere ready to recall a
set of items before their 3-minute study»time period was
=%

over. After the recall, these children were surprised at how

few items they could actually recall.,The suggestion that

.+ the young children were less able to assess their memory
z'performance than older‘children has,been'investigated.by

'yﬁirch & Evans (1973). Kindergarteners and,third ngders wvere

asked to give confidence ratings for their recognition

| judgements in a memory task. A positive relationship was

~Eopnd between confidence ratings before and recognition

judgements after a short ~-term memory ‘task at both

'klndergarteners and third graders. The authors concluded

that sirnce the«confldence ra*ings were much stronger for the.
older subjects than the youngei children which seems to
suggest that the younger children were much less able to

assess their memory capacity limitations before the nemory

task performance.

‘To. investigate more directly the development of the

ability to assess recall performance invchildren, Moynahan -

(1976) conducted a study on first, and third graders. The,

=y

- i
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results indicated that both groups were aware of their
recall after the task was»completed, but the third graders
wWere more accurate in assessing the number of items they had
just recalled. The author suggested that this improved ‘
awarerpess is an indication that the children becone better
assessers of their memory performance as they .grow older in
age.

Arpel, Cooper, McCarrel, Sims~Knight, Yuséen & Flavell
{(1972) attempted to test a differentiation hypothesis which
suggests that yourg children would mot study differently and
subsequently do not recall any better when instructed to
memooize items for future recall than when instructed to
merely look at items presented to them. The authors tested
the recall of 4, 7, and 11 year old childpen foilowing.
instructions to either look or remenber conditions. Thel
results indicated that only at the 11 year old level
children's recall in the remember condition was higher than
in the look condltlon. In summarlzlng the results, the
authors pointed out that the instructions to memorize or
look were fqnctionally undifferentiated for the young

children, "with deliberate memorizing ornly gtadually

s

emerging as a separate and distinctive form of cognitive
encounter with external stimuli"v(p 1365). Thus, the
differentiation hypothesis was supported in that the very
distinction between a set to memo;ize deliﬁerately or look
at iteas seeﬁs to be beyond the metamemorial abilities of

very young children, in this case, 4 and 7 year olds.
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Iﬁ another study, Tenny (1973) investigated the
interaction of task demands and the child's mnemory ability.
The experimentor gave the chi’gd é “ey word and asked him/her
to gererate a 1list of words which:

1. wauld be'easy to remember with the key word:
2. consisted of words that were members of the same category
as the key word, and
5. corsisted of free associates to the key word.
The kindergarten children generated basica the sanpe

1

list words under the three conditions. Oniy the two older
age chilidren from grades 4 and 6 levels shdued evidence of !
sufficient knovledge of the effects of Categorization to
rroduce a categop{éed list spoﬁtaneously.

In an effort to study knowledge about memory and Lemory
related pkenouenon (metamemory), Kreutzer, Leornard & Flavell
(1975);conducted an extensive study. Structured interview
format was employed to determine childrens! knowledge about
a wide range of different aspects of nenory phenomenon. The
authors intervvewed children ffom kindergarten, and grades
1, 3, and 5 on five significant aspects of one ¢ 4N
knowledge of memory pfoceSses. They were:

1. the individual as an habitual user of menmonics;

2.’properties of data that will facilitate future

remembering of itemé or events;.

3. acquisition of strategies that will facilitate subsequent
i

recall;

4. ways to cope with the fproblem of retrieving the stored

.
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information;

5. different mnemonic strategies and demands that are
required in different retrieval situations.

The firdings of this siudy are summarized below under tvwo
distinct develormental stages , namely, metamemory
development at thé&geginning (kg to grade 1) and by the end
of middle childhocd (grades 3 to 5).

Even in the early grade ¢? schooling (kg. and grade 1)
children appeared to hLave some knowledge of all of the above
five significant aspects of metamémory. Generally, they
appeared to show some knowledge that information is lost
rapidly from short-term memory , that previously iearned but
forgotten information can be re-learned easier ﬁhe second
time{ that certain attributes of items make them easier to
learn acd retain, and that one can use other people as
storage devices, such as mother or friend, to remember
things.

By the age of 9 to 11 years(grades 3 to.5), children
will have developed awareness th§; memory ability varies
over occasions, types of data, and individuals; that
accurat; recall depends on the use of deliberate and
systematic Winput and retrieval efforts; that relations:ips
among items helps one to recall information more eas..v.
These findings have also been supported by earlier
researchers in memory and metamemory(Brown et al., 1974;
Moynahan, 1973; Ritter et al., 1973; Tenny, 1973).

It is apparent from the available literature that the



tulk of research in metamemory has been carried out on
normal children ranging from elementary grades to college
level. There are very few studies conducted using mentally
retarded populations. The following section reviews the

studies in metamemory on retarded populations.

Metamemory Studies in the Mentally Retarded Populations

Flavell (1977) suggested that both memory avareness arnd
specific'memorx‘abilities are signifﬁcant dimensfbns of
interest for researchers in und._standing ac individual's
rerforrance on remory tasks. While Flavell's (1970) concern
was chiefly directeéd at inefficiercies of normal children,
‘Robinson & Robimnson (1976) suggested that the cﬁaracteristic
nonstrategic aprroach of the retarded may similarly reflect
trteir lack of avareness of their own memory processing (p.
300). Although research in this new area of investigation
(Metamenory) has been primarily concernéd'with the
developmental patterns of normals (e.g._Fla?ell,1970;
Moyrahan, 1973, 13876). Recertly, there have been sonme
attempts to investigate metamemorial abilities in the
mentally retarded (e.g. Eyde & Altman, 1978; Friedman et
ail., 1976). Brown & Lawton (1977) reported that their
educable retarded children at MA 8 and 10 levels could
reliably predict their recognition acciracy, thereby
suggesting sensitivity to theié fgeling of knowing
experience. The younger children (MA 6) did not show

evidence of this sensitivity, but vwere able to estimate



success or failure of their responses after they had
Eompleted the task. In an attempt to assess metamemory
Frocesses in Trainable Hentally Retarded (THMR) populations,
Friedman, Krupski, Dawson & Rosenberg (1976) conducted an
interview study modelled after Kreutzer et al., (1975) study
co norral children. Their subjects had a mean CA of 18 years
and a mean IQ of 49. Based on the taxonony of metamemorial
knowledge suggested by Flavell & Wellman (1376) , the authors
structurfed thelir interviews around three classes of
varigblés, namely, memory characteristics of the person,
mecory characteristics of the task, and strategies vh%sh
might be used for particular situations or tasks. The
investigators observed that the THMR ihdividuals were able to
generate functional strategies and exhibited hkigher levels
of m 'amemory abilities than one would expect from their
IQs.

By far the most comprehensive study to establish
Farameters in metamemory development in retarded populations
has reer urdertaken by Eyde & Altman (1978), The subjects
were 120 mildly aﬁd moderately retarded ranging in age fronm
5 to 16 years. Two groups of subjects were identified as
2ildly retarded (N=60) witk a mear IQ of 67.03; and
noderately retarded (NéGO) with a mean IQ of 54.10; These
Subjects were equally distributed within chronological and
ability (MA) rangés, with each range having 15 subjects. The
research program was divided into four distinct phases,

- namely verification phase, measurement phase, comparision
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phase, and correlation phase. In verification phase, the
chief concern was to verify the presence of age or ability
related variables in the performarce of a free recall memory
task, vhile measurement phase was based upon the structured
interviews and simulated Bemory problems described by
Kreutzer et al (1975). Only seven of the Kreutzer et al
interviev schedules were selected for Reasurement which
requiréd minimal verbal processing demands by the retarded.
As outlined by the authors the purpose in the comparision
Fhase was to explore the growth of mpemonic strategles and
metamemory awareness among the populations of retarded
individuals. In this phase, the~emphésis w.as placed on chg
analysis of the umetamemory Fhenomenon along both ‘
ckhronological ard mental age continuum. In the last pha;é\cf
the research project, the correlatioan phase, attempts were
nace to find out the relationship between the subjects
Dnemonic awareness, as evidenced in the netamemory
irterviews, and their actual memory performance as measured
ty the memory tasks in the measurement Fhase. Briefly
stated, the results of this extensive investigation
established that the retarded, overall, showed ‘similar
devélopmental characteristics to that of normals in memory
related behaviors. At each age group, higher ability
retarded children performed better than the lover ability
children. In the comparision phase, for example, the
variables of chronological age and mental age were evident

in response patterns, with the mental age (MA) variable
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teirg the best single predictor of performance. The authors
suggest that knowing about the ways to plan and knowing how
to use ther spontaneously may be different aspects of memory
Frccesses wiich have been referred to as "execyfive
cortrol". For example in the verificatioc phasé; the higher
ability children organized study behaviors in an efficient
pancer, whereas the lower ability retarded did not show
evidence of this planfulnesé or control., Thlis extensive
research project has outlined the initial deveiopmental
Farameters of metamemory and a tentative relationship
tetwecn metamemory and remory ability among mildly and

moderately retarded populations.

ConclusioLs

Sirce Flavell (1970) coined the word "Hdetamemory",
several investigators attempted to establish provisional
guidelines or the develofrmental patterns‘ofvmetamemory in
nornmal (e.g. Kreutzer et al., 1975) as well as retarded
populations (Eyde & Altman, 1978). At this st;ge of research
in metamemory, we krnow that normal as well as retarded
follow roughly the same developmental pattern. Documented
evidence suggests that a child becomes more realistic and
accurate in assessing his own memory capacities with
increase in age (CA) and mental ability (MA). Al{hough a few
studies have attémpted to shov evidence of metamemorial

avareress and its relationship to efficient performance on

memory related tasks. There are some gaps remaining in this
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new area of research. Initi-l investigatio=s suggest the
Fossibility that the metamemorial knowledge , as we
understand rnow, can conceivably guide one to become
Strategic in memory performance. There are, however, several
gquestions that are not fully acswered with regard to
strategy utilization,‘changing strategies in the face of .
failure on a task aund the awareness that these behaviors are
at the cortrol of an individual. As Flavell (1977) noted, a
question of interest is how a child acquires his knowledge

cf memorv. Fepeated informational feedback in various Remory
Situations might be a source of this kndwledge (Flavell,

1977, L. 214). There are alsc) suggestiorns that future
researck should focus or 1ife experiences of retarded

Fersons in assessing metamemorial avwarepess (Friedman et

al., 1976) and that the evaluation of metamemorial knowledge
amorg retarded should be based on evidence gathered fron
Several situations (Brown & Lawton, 1977).

In summarizing it cam be stated that knowledge and
avarerness of one's own memory processes (aetapemory) may
Flay an important role in the nemory performance. The survey
of the literature, as presented in this section, indicates
the need for more research into the development of
betamemorial awareness in the menta;ly retarded,
‘Particularly, EMR and TMR populations. It appears, then,
that a study aimed at assessing metamemorial abilities,
their developmental changes iﬁ>a short-tern memory task in

EMR and THR populations would be a valid contribution to the
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growing research literature In metamemory.

It has been ;uggested that research to improve our
knowledge and understanding of the behavior and the
development of I :tarded persons rests on comparisions with
the development of rnonretarded persons (Kappauf, 1976, Pe

240) .. The rationale implied in comparative studies is that

the behavior of retarded individuals ca " better
ucderstood in relation to a normal basel - - u argument can
te‘made by saying that a better understanc - .. retarded
individual's behavior can be obtained when c oo "ed to

normal individual's performance under coaparablc c¢or4itions.
Reseérchers in comparative studies of normal .r-
retarded individuals have employed several matching metheods
(Ellis, 1963; 1970; Harter, 1967; 1569; wWeisz, 1576; Zigler,
15€9) . It would seem pertinernt to discuss some
considerations regarding experimental designs and matching

teckriques employed in comparative studies of retarded and

nonretarded populations.

Ixperimental Designs in Comparative Cognitive Research

In comparative cognitivé research on retarded and
nornretarded children, some researchers have advaﬁced
arguments in favouar of Chronological Age (CA) matching
vhereas, others supported the use of Mental Age (MA)
matching procedure. Discussed below are some considerations
of CA and MA natcﬁing in comparative studies of retarded and

nonretarded children on cognitive tasks such as learning,
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performance and fproblem-solving tasks.

CA Comparisions

According to Ellis (1969) the equal CA comparisioﬂ is
favoured because it is "directed at the prima;y
characteristic of mental retardation ... the difference in
adaptive behavior of persons of similar chronological age
that defipe mental retardation® (p.563). The rationale
implied in such matching is that the individuals may differ
on account of CNS dysfunction, disease, genetic endownent,
Or apy combination .of these factors interacting with the
envitonment ove a maturational period. Therefore, if one
car be certain that the atove factors did not interfere with
an individual's maturation, then environmentally produced
2aturation or retardation may be studied in equal CaA
designs. The differences found under theSe conditions could
then be attributed to the developmental interaction between
the organism and the environment.nﬂowever, some would argue
that the behavioral differences in the extremes are so great
that comparision based on the CA dimension can not be fully
justified (Baumeister, 1967; Weisz, 1974, 1976; zigler,
1969) .

Other investigators (Harter, 1965, 1967; House &
Zeamar, 1960; Zeaman & House, 1967) have not considered Ca
as a relevant dimension or variable, while at the same time
reported MA and IQ as correlates of visual discriminating

learning in comparative studies. Zeaman & House (1967)
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Leported that with either MA or IQ held constant, "the other
(44 or IQ) still correlates éignificantly with learning,
thus establishing the irdependent relation of both MA and 1Q
to learning ability" (p. 57). In the discrimination learning
set formatién study on retarded and nonretarded, Karter
(1965) concluaed, "in view cf the negligible relationship
obtaineé betveen learning set and CA, one may conclude that
CA is peither a contributing nor a contaminating factor, and
that irterpretations based solely on IQ and HA are
justifiable" (p. 40).

In a discussion of problems in comparative cognitive
research on retarded and nonretarded persons, Baumeister
(1967) pointed out that the experimenter may be unable to'
neaningfully measure equal CA normals and retardates under
the same conditions because the differences are more
frorounced at both extremes. In a recent critique on the
analysis of CA, MA, and IQ effects in comparative studies,
Kaprauf (1973, {976) suggested that the MA X IQ design may

te useful in interpreting comparative cognitive studies.

FA Copparisions

Tne rationale underlining an equal MA research.design
is that an MA-~match equalizes the developmental level of
“retarded and nonrétarded poéulations in comparative
cogﬁitive research (Weisz, 1974, 1977; Zigler, 1969). MA is
tased or achievenel vhich is believed to be the product of

complex interactions of motivation and experience over a

a
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developmental period(Ellis, 1967; zigler, 1969). Thus, HA
may reflect past and present motivational as well as
cognitive factors. |

The research literature presents a broad Bix of studies
comparing retarded and nonretard2d individuals. For example;
Zeaman & Eouse (1967) employed MA-matched groups in |
cqmparative studies and stated "IQ and verbal learning:
performance are positively cc:gelated in both
raired-associate tasks and serial position tasks for
subjects of equal MAY (p. 202). Estes (1970) suggested that
guantitative differences in rates of learning tend to
disappear vhen MA is equated. In discussing the implications
for the analysis of CA, MA, and IQ effects, Kappauf (1973)
observed that an HA effect must be present in the data if

performance improves with IQ.

The Necessity Fcr Comparative Studies

The rationale implied in comparative studies is that
the behavior of tﬁe retarded individuals can be better
understood in relat%on to a normal baseline. Suc an
understanding of the retarded behavior can be obtained when
compared to normal individual's perforfance under comparable
cornditiouns. Chrdpological age matching appears to pose
several. problenms bec;ﬁse CA, to date, is not found to
account fuily for the acquisition of cognitive abilities ;

that are required in learning and performance of the

retarded.
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It must be noted, howeéér, that there are similarly
v)/géveral problems assog¢iated with an MA match. As Baumeister

(1967) pointed out, two individuals may arrive at a similar
MA for entigely differeﬁzﬂébilities. Inlihe case 6f hormal
and retarded, it is conéeivabie that there are qualitative
as well és quantative differences in the-structure of
abilities. As a result of these factors, éh experihentor
‘may, unknowingly, constitute a group on the basis df‘MA
highly ielated to the criterion measure. If such is the
case, it may be possible to find differences in performance
tetween groups even though they are matched on equal MA.
Other factors, such as, séhool experjence, reinforcement
history, bhysical and motor impairmentsL
institutionalizatipn, socio-economic st$£us, comprehenéion
of instructions, to mention a few factqrs, may interfere
vith the performance of normal as well as retarded persods.

Researchers have attempted to minimize these factors
through procedures such as, randomization, selection of
subjects without any knéwn physical impairments,”obtaining

retarded samples from schools for the retarded where success

{
b

experiences are more compared to the retarded from regular
classrooms. Absolute control seems impossible and
researchers must be aware of these limitations.

The researc. review presented in FhiSASeCtiOﬁ on
ratcking samples seem to suggest that the MA-match is

favoured by several résearchers (Reisz, 1974, 1977; Zigler,

. 1969) since MA is believed to equalize the dgvelopmental
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‘level of retarded and non;etatded. In conclusion, it seems

useful to point out that many researchers may continue to

use MA-match in comparative cognitive research "until a more

t Y

refined index is constituted as a measure of general

cognitive level" (zigler, 1969, p. 542.) In view of* the

i e >

ahoye discussion, it would seem appropriate to study
.,;etafded‘and nonretarded differences/similarities in
coénitive behavior on a general intelle%thal lqjel, in this
,caﬁe'MA. In comparative research during the past;decéde, a
controversy has.emerged,between'prbéonents of
"Developmental" and "Difference"“thedries to retardatioh. A -
" selective review of research in this area is bresented l

-

relow.

Dévelgpmental versus "Difference" Theories To Mental

Retardation

In proposihg his hypothesis that ﬁentally retarded
children will perform equally well in various cogni‘ive
"tasks wher compared to normal children Qf equal Ma, zigler’
’(1969) suggested that the theories'of mental retifg;tionv
could be classified into : . | S
a cognitgve developmen;alist position (Ziéler's‘ovn

position); and |
‘b n"pifference" or defect positioﬁ.(BIlis, 1963, 1970).

Hifhin the cognitive developmentalist pqsifion;,a .

cognitive level or staés’rgpresents a;l_of\the‘fq#qgl

| cognitiyes processes such as, leérningQ»probleh-solvihg,

1
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remory etc. According to—Zigler (5969), when compared’ to a
‘child of equal MA, the retarded child will perform eqhally
on various cc- .. tive tasks to his younger CA peer. His chief
concernﬂis that tbhe individuals differing in rate of
devélopment (operationally defined as I.Q.) but equated for
N the ievel of development (operationally defined as M.A.)
will not differ in the formal cognitive processes they
employ in reasoning angd problem-solving.
Contrastiag the developmentalist position is the

i <
difference»or de/ffect position which predicts that when MA is

held constant,/children of ! .gher 1IQ will perform at a
superior levgl to children of lower IQ. It . . be stated

0 theoretical positions discussed by zZigler

that the

resulted’ in classifying, all major research (e.g., Ellis,

. 1970; sSpitz, 1963; Heir, 1967) as the difference group
and Ziglef's position (1969) as a cognitive developmentalist
Fosition. | -

There has been very little research reportrd
surrounding the MA-match retarded and nonretarded
ferformance differences. Das (1972) studied a group of
mentally retarded boys matched on MA with normal children at
grades two énd three. The results in this stﬁdy tended to
support a difference point of view to mentai_retardation. In
a recent investigation t» clarify the roles of IQ and MA in
a qonparatife study, ﬁeisz (1977) used MA-matched s;bjects
at three levels of IQ (70, 100, and 130) and three levels of

MA (5.5, 7.5, and 9.5) to test hypothesis behavior. The tera
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hypothesis was operationally defined as "a consistent
selectizp * one stimulus property (e.g9., color blue) across
a series.or nonfeedback trials" (¥eisz, 1977, p. 109). In
his findings, the author reported that none of the
hypothesis méa;ures skovwed a main effect of I{. Ee also
reported that tﬁe'égneral findings and conclusions of this
study are/consistéﬁf with Zigler's developmental theory ard
inconsistent with the difference position. |

Eecent critical review (Weisz,»1976) of comparative

research -of MA matched retarde” and nonretarded suggested

that the performance differences between retarded and

-1 .

nonretarded individuals on cognitive tasks may have been
related to som;’non—cognitive factors such as, personality
differences, task familiarity etc. Following this line of
argument, one mai\suspect that the impulsive/reflective
cognitive style may be one of the contributing factors for
the performance differences in MA matched retarded and
norretardec research. Therefore, a selective review of the
related pesearch on cognitive style is presented in the
following section.

In the last decade, Jerome Kagan (1964) has studied
cognitive processes in normal children from a
problem-solving perspective. He observed that the child.vho
Fauses prior to responding (reflective) typically has fewer
errors oh a cognitive task than the fast responder
(impulsive). An impulSive child is described as one who does
not reflect on his performance and hence éonsistently nakes

P

.
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errors and overestimates his capacity. If this is the case,
sach differences in cognitive style
!

(reflectivify-impulsivity) may be reflected in a child's

capacity for plarcrning and foresighkt in memory related tasks.

Reflectivity-Impulsivity

Kagan & Kogamn (1970) viewed problem-solviné processes
as consisting of several processeé such as, encoding,
memory, generation-of hypothescs, and deduction. Memory is
represented as having both a short-term and a long-term
function. The role of ev:. ation during problem-solving
process has been considered to influence the quality of the
final product, i.e., ev_.luation defines hov the child judc. s
his final product (Kagan & Kogan, 1970). Therefore, it ca.
ke stated that the children will ‘be constantly receiving
feedback on their préblem-solving activities. Based on this
rationale, one crucial variable ic the evaluation process
has been isolated and latelled the reflectivity-impulsivity
dimension (Kagan, 1964). |

By using the Matching Familiar Figures (MFF) test,
Kagan (1965) differentiated impulsive and reflective
children. In the MFF the child is shown a familiar figure
(standard) and six variants, only one of which is exactly
like tpe stapdard. The refelective child is identified as
one Fﬁg is below the median in errors, but above the median

in reaction time. The impulsive child is one who scores

above the median in errors and below the median in reaction
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tize.

The reflectivity-impulsivity dimension has been found
to be stable over short and long periods of time in
children. In a longitudinal study, Kagan (1971) observed
habituation behavior to visual stimuli and distinguished
retweer fast and slow tempo in 4 month old infants. Such
estimates were found to be predictive of behavior when these
infants were 27 months old. Similarly, for a group of.firs;
grade children re-tested & year later, correlations of
tetween .48 to .50 for response time and between .25 to .51
for errors have been reported (Epstein, Halla?an & Kauffman,
1975). In a further test of theostability nf the
impulsivity-reflectivity dimension, Messer (1970)
administered the MPF to 65 boys in their first grade of
schooling. The author re-tested them 2.5 years later when
these children were in grade 3 and”found significant test
re—tes£ correlations ranging from .25 to .43. Test-retest
reliability of the MFF test has been investigated by several.
researchers. For example, children between 6 to 10 years of
age were retested on t same version of MFF test with a
lapse of 1 to 8 weeks b{éams, 1972; Hall & Russell, 1974;
Siegelman, 1969). Respon;e time reliabilities were .58, .68,
.73 and error reliabilities were .39, .34, .43 for normal
populations. With respect to E#R populations, latency and
errdr reliabilities of .96 and .80 were reported (Duckworth,
Ragland, Soﬁ;;;E;Ias and Wayne, 1974). Internal consistency

reliability of .89 and .62 for latency and errors was also
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reported in the research literature (Block, Block &
Harrington, 1974). /

Yando & Kagan (1970) constructed 10 different HFF tests
each with a different number of varianfs, ranging from 2 to
12 pictures and administered these tests to 7 year old boys
at the rate of ope test fper week for ten weeks. Median
correlation over 10 weeks was .73 for latency arnd .68 for
errérs. The generality of reflection-impulsivity construct
has also been exrlored usicg other tests. Kagan (1966) used
the Design Recall Test (DRT) and reported moderate response
time intercorrelations of .52. In arother study, Kussgll and
Hall {197u) correlated HFF latency with mean laten&y to
choice of variant on Baven's Progressive Matrices and
reported a .54 for latency..Together, the above research
reports seem to indicate that the reflectivity-impulsivity
ccnstruct is stable and that the comstruct also extends to
tests containing different requirements and conpﬁgts. )

The reflectivity—imphlsivity dimension has gﬁih found
to generalize to behaviors other than those evidenced in
test situations. Significant positive correlations have been
reported by several researchers betvgén response latencies
on MFF and three scorings on Inhibition of Movement Test
(Harrison & Nedlenén, 1972), as well as between reflectivity
and motor inhibition (Constantini, Corsini & Davies, 1973).
In apother study, reflective children, in a free-play
situation, were found to have been occupied in tasks for

i

longer periods of time, while the impulsives spent more time
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in transition between the activities (WNelch, 1973).

Yassari & Schack (1972) manipulated the effects of the
type of reinforcement (feedback) on discrimination
performance of lower class children in the first grade. The
authors found that p sitive re: ~-—ceroant improved the
performance of reflect’ ve .35, <nile 1 ] re’_atively little
effect on the performance of inpulsi/es. Negative feedback
cn errors, however, induced bo*h reflective and’ impulsive
childrern to make fewer errors. In another study, Hemry
{1573) reported that (a) Funishment, (b) reward plus
Funishment conditions to be superior to positive
reinforcement alione. Thus, these studies abpear to show that
cognitive tempo does respond to reinforcenent shedules and
an improvement in tempo can be experimentally manipulated.

To study reflectivity-impulsivity dimension and school
success, Hesser (1970) conducted a longitudinal study oh 65

'boys in their first grade of school. When this group of Ss
wvere in third grade, the author compared repeaters .and
noniepeaters. The 7 Ss.vwho failedlin second grade were found
to be moPe impulsive thar the rest of the group of original-~
65 subjects. Although there was a suggestion that the
impulsive style can be detrimental to ope's acadenic
success, there is not emough evidence to support this
conteﬁtion.

Some researchers have attempted to modify anm iapulsive
cognitive style through training. By having impulsives

instruc“ themselves, Meichenbaunm & Goodman (1971) were a-le
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to increase latency and decrease errors on the MFF test.
Hovever, the authors cautioned that slowing déwn an
impulsive child's response time through self instruction was
not always sufficient to insure that the child will use £hat
time efficiently for solving the’problem. Self instruction
wvas found to be helpful for some impulsives but not for all.
Letus (1970) introduced four modelling CODdlthDS to test
the effects of modellirng on third grade chlldren. The
rodelling conditions we.

1. an impulsive model.

2. a reflective modél;

3. a change hodel frcm lmpulsive to reflective, and

4. a dual model of one reflective and one impulsive.
Increase in latency of responses were reponﬂrd for all boys
who vieved a reflective model, and for girls who viewed any
model otker than an impulsive model. In all conditions the
number of errbrs remained the same for impul sives. Heider
(18971) attempted to modify an impulsive temapo of 80 middle
Class and 80 lower classichildren of elementary grades . The
Ss were assigred to one of the following three conditions,
namely, forqed delay, ircreased motivation, and strategy
instructjons. Only lower class impulsive children vere
influenceé by strategy instructions and produced delay in
responses‘and reduced errors. Direct instructions appeared
to result in a change of strategies and- subsequently led to
improvement in performance of lower class children.

Some researchers have attempted to study the
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information processing characteristics of reflective and!
impulsive chiidren. Nuessle (1972) found th.: older and more
reflective children were Letter processors of information
than impulsives in the elementary grades. The authLor
corcluded that the'reflective cognitive style facilitated
the aralysis of more important and relevant features of
stiruii. Support for this view can be found i1n the research
literature (Odonm, McIntyre & Neale, 1971; Siegel, Kirasic &
Kilburg, 1973). Scme other invest;gators, for exémple, Denry
{1973) founF‘that the reflectives tended to elimirate a
greater number of alternatives in an array of
Froblem-solving situations compared to impulsives; HcKinney
(1973) also reported that the Eeflectives tended to consider
the relevance of conceptual categories rather than specific
instances whereas the impulsives used information in a
"racdom, trial and error fashion"® (P~ 145) in problenm
situations. ‘ ’

In summarizaing the findings on reflective-impulsive
cognitive styles on performance, one may describe an
impulsive child as one who has difficulty in inhibiting
~~BOtOor movements (Harrison et al., 1972), is easily ’
distractible (Welch, 1973), cannot sustain attention
(Zelniker et al, 1972), uses less efficient strategies in
.problen-solving situations (Drake, 1970), processes
information in a random trial and error>fashion (McKinney,

1873) .

The relationship between Kagan's
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reflectivity~inpul$ivity dimension and cognitive or
Froblem-solving strategies employed by ckildren has been
studied by several researchers. Impulsive children have been
found to magg Rore errors than reflectives, for exaﬁple, in
serial learning (Kagan, 196¢6) , discrimination ~earning
(Massari & Schack, 1972), and deductive reasoning (Kagan,
Fearsor & Welch, 1966). Impulsive elemehtary school age
children have also been found to use less efficient
strategies for scanning stimulus array in matching - to -
sample tasks comfpared to reflectives (Drake, 1870;
Seigelman, 1969; Zelniker, Jeffrey, Ault & Parson, 1972).
&mpulsive children vere also found to be les 'ly than
reflectives to process information according +Stinctive
features on a perceptual learning task (odon, McIntyre &
Neal, 1971). In view of the research reviewed above, it is
apparent that the impulsive style of an individual
inferferes iith his performance in several situations. It
seeks valuable to examine the role cognitive style may play
in cognitive tasks, such as, accuracy of estimation ahd the
recall task proposed in this study. Attr-pts :» investigate
the role cognitive style may play imn comparativ~ -tudies of
EetaEemory processes of nor .al, EMI, .”. chilcren are
non—existent.’The task and the Ss seem Luitable to examine
the role ilpulsivity~reflectivity may r'ay in the context of

RQtamemory processes of estimation and recall performance.
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Siguificapce of This Study

Flavell (1970) identified memory as one of the
significant aspects of human cogpition and developed a
rat;onale that in order to ke an efficient memorizer, one
chould know how his/her memory works in various kemory
related situations. He coined the word "Metamemory" to
explain an individual's knovledge and awareress of hovw
his/her memory works. Several investigators have documented
evidence about children's knovledge of how their memory
works in various situations (Kreutzer et al., 1975;
Moynahan, 1973, 1976; Yussen S‘Lé;y, 15876) .

Fla~ell and Wellman (1577) emphasized that the
Jdevelopmenva; hai .es 1in metase.prf 2ay be the first step irn
aArsessi g el L .. ‘taLding cognitive development in young

childrci. Kuzow.edge and awareness of one's oWn cognitive
Erocesses sLh as, ;lans,‘strategies, and reasoning may not
only play an important role in memory performance, but may
also affect cognitive development because each of these
processés operate and develop affecting each other (Flavell,
. 1977). Ao argument can be made here that what a person knows
abbut his/her DEROry processes dgreatly influences what
he/she learns and remembers. . b

Assessment of metamemory development in children is a

relatiiely nev area of investigation. As dlscussed earlier,

few studles have attempted to = sise ss Retauemory development

in normal children and fever s~ud. es with regard to retarded

Populations (Brown, 1977; Priedman et al., 1976). 1t

’

v
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appears, then, that a study‘ﬁiled at assessing metamemorial
abilities, their developmental changes in a short-tera
remory task, especially in ENR and TMR population;, would be
a valid contribution to the growing research literature in
Retagenory.

In comparative cognitive research, the controversy
surround ing developmental versus "Difference" positions to
mental retardaticn has produced inconclusive research
literature. The development§list position (Zigler, 1969)
paintaics that pérsons differing in rate of development
(operatiopally defined as I.Q.) but equated for the level of
development (operationally defined as M.A.) will not differ
in formzal cognitive processes théy employ in reasoning and
problém~solving. On the contrary, the "Difference" or défect
positior maintains that individuals matched on egqual MA. but
differing IQs will show many cognitive and perfqrmance
differences inherently related to their~ IQs. In the light of
the significance of comparative studies discussed earlier, a
better understanding of retarded individuals' metamemory
Erocesses can be obggined by comparing the performance of
the normal individuals under similar conditions. By matching
retarded and nonrétarded on equal MA, the thedretical

pod

controversy surrounding develdpnental and difference
Fositions to mental retardation can be examined. It has been g
documented by several researchers that the ’ |
impulsive/reflective cognitive style can account for

perforsance diffetences'(benny, 19733 Drake, .1970; MckKkinney,
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1973; Oﬁom et al., 1971). Attempts to ipvestigate.the rble
cognitive style may play in metaneméry précesSgs in normal,
EME, and TMR individuals are non-existent. The task and the
Ss in this proposed study seem suitable t6 examine the role
of impulsivity and reflectlivity dimernsions in the context of

~metamemory processes of estimation and recall performance of

retarded and nonretarded groups.



III. Rationale and Hypotheses
Rationale |

Cne aspect of memory development which has not received
puch attention in the field of experimental chiid psychology
is the knowledge individuals have about the limitations of
their own nemory capacity.

Metamemory has made an entry into the experimental
child psychology in the early 1970s. Attempts have been made
to §tudy several aspects of metamemory development irn normal
pofpulations (Flaveli,i1970; Hoyanhan,.1973' 1976; Yussen &
Levy, 1975). With regard to the yentally retarded, few |
studies, to date, have attempted to assess metamemory

Frocesses in Educable Mentally Retarded (EH?% and Trainable

‘Mentally Retarded (TMR) populatlons (Brown, 1977 Friedman

<l., 1976). The majority of the studies reviewed here
Froviced one or tuo'experiences in prediction, recognition,
and recall (e.g., Plavell et al., 1970; Levin et al., 1977;

Moynaban, 1976) and their results were based upon limited

experiences of the subjects. In order to gain a better

- measure of their prediction accuracy, several experiences

seen neceésary and it is believed that a repeated trials
paradignm would p;bvide such opportuni;ies for the subjects.
The survey of‘literature, as presented earlier, indicatesr
the need for more research into the developnent of
metamenmorial awa;eness.in the-neﬂtally_retarded: eSpeéially

in EMR and THNR populati.ns. Two aspecgs of metamemory that

need to be thoroughly researched are estimation accuracy and

41’
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the developmental trends'uith,inc:egse in age. Hence this ,
study propbses io investigafe estimatioﬁ,accuracy éhdhthe"
developmental trends in the groups cf'ﬁérmal, EMR, and TMEI
poﬁﬁlations. . _

The second important gquestion thatfis pur;uéd”is«thé .

cortroversy surrcunding developmental versus difference or .

N

defect theories cf mental retardation.‘ﬁumeroﬁs
" investigators (e. g., Belmont & Butterfield; 1969, 19%5;“f‘
Ellis, 1970) in comparative cognitive réSea:ch have
documented evidence that suggest iﬂ%gfiérirécall~apilities
Lty retarded compared to nonretarded chiidrén.:On.the
contrary, zigler (1969) proposed that M&-ﬁatchedire'arded

ard nonretarded will perfora similarly‘énlcognitive tasks.

o

™

In an effort to examine fhe perfromance'of retarded and
nonretardedlrelative to the éﬁove posit;ons, the subjects
‘are .matched on MA dimension in this stuiy;
> _ Kagan (1964) studied cognitivegproéésses from a
problem-soiving.perspective and has idegtified reflectivé
and impulsivé;cogniti?e sStyles in orderfto to a&count,fot
perfo;mance differences in normal cgildgénf An impulsive -
child is described as one who does notfféflect on his/her
performance and, therefore, makes erroﬁs and éyerestimAtes
his/her capacity (Kagan & Kogan, 1970);?Attempts to Q
investigate thc’id}e'doghitive gtyle na&'play:ih metamemnory
'proéeéses; as.digcﬁésed, are pon-existent in.éonpagative '
research on nqrna;,‘ﬁMR, and TMR;popnlationsftyhe tasks and
the Ss in this study seem suitable to exaniﬁe'thg roié

: . :.
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cognitive style (reflectivity-impulsivity) may play in the
cortext of metémemory processes of estimation accuracy in
retarded and nonretarded groups.
This stud;, therefore, has the following purposes:
1. Assessment of metamemorial knowledge through structured
interviews in retarded and nébretarded children ma£ched

on mental ages of 6 and 8 years;

" 2. Investigation into the developmental increases in

accuracy of estimaticn from MA 6 to MA 8 and | w this
w1

pattern may change, especially fdr retarded children
compared to ch%ldren of average I.Q (normals);
3. Comparision cf recall berformance of retardedffgd

nonretarded children in a short-term memory ﬁ%sk at MA 6
and MA 8 levels; . K\

4. InvéStigation of the role cognitive style

3

(reflectivity-impulsivity) may play in metame&pfy
processes of estimation accuracy and recall performance

AR P _
of retarded and nonretarded groups of children.

Lefipitions

Metamemory
The word metamemory refers to an individual's

introspective knowledge concerning ‘his/her own memory

,

capacities and Mimitations.

Estimation

The ability cf an individual to estimate, before hand,

-

" his/her léiory capacity accurately in a shortftern memory

- performance task. For example, the naumber of pictures a

-
(RSN

3
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child thinks he/she could recall from a set of ten pictures
ir a short-term memory task is'an estimation Score.

Eecall

An individual's actual recall of the number of
items/pictures from a given list. For example, the number of
pictures an irdividual actu;II}\recalls from a set of 10 |
pictures in a short—term memofy task is his/her recall
score. ‘ )

Deviation Score A deviation score is computed by

dividing the difference between estimation and recall by
recall (E-R/R). This derived score reflects the degree to
whichk a subject over/under estimated his actual recall

performance (Moynahan, 1975; Levin et al., 1977).

Hypotheses

In this section  brief summaries of the rationale are

- grovided for each set of hypotheses.

Assessment of some General Aspects of Metamemory
Knowiedgg

Several invesfigators in the area of netamemory
(Flavell, 1970; Kreutzer et al., 1975) have studi;'
netamemqrial knovledge in normal child:en. With . cd to
"etarded populations, very few studies have assessed
"~tamenory processes in EMR (Brown, 1977) and TMR (Priedman

e
-t al.. 1976) persons. One of the operational definitions of

retaremory i an individual's ability to verbalize knowledge

and avareness of how his/hér ReRBOry works in various aemory

-
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performance situations. Previous résearch supports the
potion that this is an age-related phenomenon. Comparative

* studies using retarded -ard nonretarded populations to
investigate this developmental awareness are almost void. In
an attempt to exami.e ?etamemorial knowledge and its
developmerntal changes im ‘ccmparable mental age matched
retarded and nonretarded.popnlations, this study
investigated the following specific questions:.

1. What differences are manifested in metamemorial knowl=: ‘e
ty normal, EMR, and TMR groups matched for Mental Age (MA, -
level? |

2. wWhat developmental differences are manifested in
zetamemorial knowledge by comparable normal and EMR children

at MAL 6 and 8 levels.

Assessment of Metamemory Processes

Cne of the interesting metamemory processes is the
child's ability to monitor his/her‘nemor; functiodning
(Flavell & Well;an, 1977) . Monitoring has also'beeh**&;'
described as one of the chief characteristics of "executive
function® (Belmont & Butterfield, 1976). Estimation accuracy

in a repeated trials paradigm appears to provide sufficient

opporturities for a subject to monitor and nodify”hié/iétfﬁf

\
égtimates in a short term memory task.

Therefore, in addition to the above questions,, the
specific metamemory process under investigation is accuracy

of estimation in a short-term memory task. Hence, the

;ﬁ@#'



following hypotheses are proposed relative to accuracy of

estimation:

Hzgothesis 1. Retarded children will display similar
abilities in estimation in a short-tera memory task to that
of nonretarded of equal MA. Specificaily,

1.1. “here will be no significant differences in
estimation accuracy between normal, EMR, and TMR groups at
MA 6 level as measured by their me=n deviation scores.

1.2. There will Le no significant differences in ‘\////

estimation accuracy between normal, and EXR groups at MA 8

level as measured by their mean deviation scores.

Cevelopmental Changes in Estimation Accuracy

In the developmental research in metamemory, some
investigators have attempted to document age-related

improvement in accuracy of estimation (Moynahan, 1973;

v

Yuss€n & Levy, 1975). Provisional guidelines on the general

memory awareness in retarded were also reported recently

et

(Eyde & Altman, 1978). As discussed in the review section,

the paucity of research, specificalliy, H>n the developmgntal
changes in accuracy of estimation ;d'conpa:able retarded and
nonretarded groufps appear to warrant thorough investigation.
Therefore, it would seem valuable to invéstigate if accuracy

of estimation increases from one MA level to amother and if

y

so how this pattern may change especially for the retarded
o

vhen coipared to children of average I.Q. Hencé,‘thg

’

following hypothesis was pryoposed:
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Hypothesis 2. There will be an increase in accuracy of
estimation (a developmental trend) from M4 6 to MA 8 withiro
each group of retarded and rnonretarded subjects.
Specifically,

2.7. The developmental increase in accuracy of estimation
over five trials will not be significantly different for
norral and EMR gréups as measured by their mean deviation

sECores.

Kecall Perforrance

Evidence documenﬁed by comparative research literature
suggests that the retafded are inferior to that of normals
in memory related behaviors (Belmont & Butterfield, 1969,
1971; Ellis, 1970). zZigler (1969) labelled the above
research a difference position and proposed his own
developmentalist position which predicts egual performance
Iy retarded and nonretarded if they are matched on MA. Later
research (Weisz, 1974, 1977) supported the developmentalist
position. If this is the case, then one would expect the MA
matched retarded and nonretarded to perform similarly in
cognitive tasks. Becall performance in a short-tern memory
task appears tq be a good candidate to test the
developmentalist position and hence the following hypothesis:
is proposed:

'gxgg;hgsi§ 3. Normal, EMR, ard TMR groups matched on
equal MA will perform similarly in a shotirter- neiorj'£ASk,

Specifically,
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3.1. There will be no significant differences in recall
performance between normal, EMR, and TMR groﬁps at MA 6
level as measured by their recall scores.

3.2. There will be no significant differences in recall
performance between normal and EMEK grosps at MA 8 level as-

measured by their recall scores.

Cognitive Style and Metamemory Processes

In comparative cognitive research most often
performance differences between retarded and nonretarded
groups have been attributed, in general, to the rate of
cogritive development (I.Q.), and environmental and
motivational factors. In t@s past décade, Kagan (1964)
identified impulsive and reflective dimension or cognitive
style to account for learning and performance differences in
normal children. Epstein et ;1 (1975) noted that these two
perspectives "historically have received scant attention®
(p. 11), especially, by special educators and researchers
iLterested in learning and performance characteristics of
exceptional childrern. An impulsive child is described as one
vho does not reflect on his/her performance and, therefore,
makes errors and overestimates his/her capacity (Kaganm &
Kogan, 1970). Then, one may expect an impulsive child to
overestimate his/her memory capacity in one of the
netanelory processes, namely, estimation accuracy and also
recall fewver 1tens in a short-term memory task. lttenpts to

hlnvestlgate the role cognitive style night play in
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metapemory and memory processes are non-existent with regard
to retarded and nonretarded populétions. The present study

- sought to examine the relationship of .
impulsivity-reflectivity dimension in estimation accuracy
and its developmental changes and also recall performance in
retarded and uonretarded groups. Hence the following
hypotheies are proposed: ‘

Hypothesis 4. Reflective and impulsive cognitive styles
as identified by the Matching Familiar Figures (MFF) test |
¥vill be expected to influence estimation accuracy and.recall
pérformancg‘of'retarded and nonretarded populations.
Specifically; ﬂ

4.1. Children with an impulsive cognitive style will be
expected to overestimate compared to ~hildren with a 1
reflective cognitive style in normal, EMR, and TMR groups at
BA 6 level as measured by their deviation scores.

4.2. Children with an impulsive cognitive style will be
expected to overestimate compared to reflectives in normal,
and EMR groups at uA 8 level as measured by their deviation
scores. ' iy

ﬁzggghésis ]

There will be a developmental increase in accuracy of
estination‘frél MA6 to MA8 level within each group of norsal
and retarded subjects. Spe§ificaliy; ‘ e

5.1. The deVelopmental increase in accuracy of

estimation vill be significantly higher for the reflectives

in normal groups compargd to that of impulsives as measured
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'ty their deviation scores.

5.2. The developmental increase in accuracy of
estiration for the reflectives will be significantly higher
comrpared. to that of imﬁulsiveg in retarded .subjects as -

measured by their group mean deviation scores .

Hypothesis 6

Inpulsive ghildren will be expected to recall fewer
items in a short-tern memory task compared to reflective
children, specifically:

6.1. Impulsive children will be expected to recall
significantly fevwver itemé ccmpared to that of feflectives in
a2 short-term memory task in normal, EMR, and TMR groups at
MA 6 level as measured by their group mean recail scores.

6.2. Impulsive children vill be.expected to recall
significantly fewer items compared to that of reflectives in
a short-term memory task in normal, and EMR groups at MA 8

level as measured by their group mean recall scores.



IV. Method .

Supiects

A total of 100 subjects participated in this study.
¥orral and retarded subjects were chosen fros regular and
special classes vwithin the city of Edmonton, Alberta.
Pertinent CA,IQ,and MA information was obtained froam the
school records and the Psychologists offices at the schools.
Ipitial screening by the investigator, in consultation with
the school's psychologist resulted in thé elimination of
subjects suspected of having sensory and verbal fluency
difficulties to perform the tasks in this study. Three
subjects failed to aeet pr;~training requirements and two
subjects failed to complete all staées of the experiment.
Their data was excluded froam ﬁhe final analyses. Retarded
and nonretarded were matched on sigmilar nental‘ages. At the
" MA 6 level, there were 20 subjects in each of the norsmal,
EMR, and THR groups. D&e to some problems in loéating TMR
snbjec;s, the MA 8 level comprised of only normal and EMR
groups of 20 subjects gféh. Complete descriptive statistics

for all the subjects is provided in Table 1.

®
Pre-7Traipipg Iasks

Metasemory research typically employed interview
questions designed in such a wvay that they vwould elicit
evaluative responses reflecting an individual's own general
menmory functioning. It vas considered necessary and -

appropriate to conduct these interviews ( e.g., Kretzer et

t
PR
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Table 1

Means and Standard Deviations of Chronological Age,

Intelligence Quotient, and Mental Age
for TMR, EMR, and Normals

Group N Mean CA  STD. Mean IQ. STD. Mean MA  STD.

(Range) (Range) (Range)
T™R 20 14.6°  2.04 ° 46.9  5.31  6.01 .40
(12.3-17.9) (38-54) (5.10-6.1Q)
EMR 20 8.8 1.28  73.9 5.87  6.72 .64
(6.7-10.3) (61-75) (5.6-7.0)
NOR 20 6.32 .23 104 6.04 6.58 .32
(5.10-6.8) (90-114) (5.7-7.2)
EMR 20 10.9 1.91 69.0  6.43 7.9 .43
(9.6-14.5) (57-75) (7.2-8.6)

NOR 20 8.15 .25 105,7 7.26 8,12 .53
| (7.6-8.7) (91.115.5) (7.6-8.7 )
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al., 1975; Eyde's Altman, 1978) because the definition of

netamemory primarily enphaéized the ability of an individﬁal
to introspect and verbalize his knowledge of hoﬁ‘his,melorj
works as opposed to actual memory performance. Investigators

repoz4biiiiia.t the verb "remember" is used and produced as

pf{%ars of age in children (Limber, 1973) that
‘-~1§nber" and "fdrgef" are understood and

,{ated bj&# years of age {McNamara, Baker & Olson.
1976- Welima& & Johnson, 1979) and that the kindergarteners
ard first grade:s understand the meanings of learn, remember
and forget fairly vell ;n:euize; ét alf, 1975, p. 50).

Therefore, it was assumed that the. subjects would be able to

perform the tasks in the present study. Through bre~training

tasks, a measure of the’subjects'"knowledge of functional
meanings of words "remembering", "memory", and "recall". was
obtained. Comprehension of these words is consideredf
import#nt to perform the experimental iasks‘in this study.
HeLce the'pre-training.tasks are described here before
stimulus matqrials'and péocedures'are outlined in the

following -section.

Pre-Traiping Tasks
Y Identification of Hissing Objects.

Each subject was shown 5 iteas, nanely, a toy ladder, a

doll, a car, a larble, and a key. After the subject

identifted-anﬁﬁgaled’all the iteas shown, one of them was

removed and "‘placed in the iatérials box. The examiner asked
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the subject, "Hhich thing is missing?". If the subject
respornded cogfectly,-E said, "Very good that is called
remembering.®" Accurate responses to the above gnestions vere
considered a sufficient indication that the subject \
understood the meaning and intent of this type of

questionirng.

Fecall Task , .. .

The E shovwed five items to the subject. After all the
items were named by the suﬁject they wefe redoved from‘view
and then E asked the subjecﬁ\the foliovw.ng questlons. "Tell
me hov many things I showed you? ... what are they’" When
the subject responded‘correctly, E said, "Very good. This is
called recall or saying things fronm your memory". The above
procedure was repeated when the subject failed to show a -
clear understanding. Thus through thls pre-training ba51c

knowledge of such words as rememberlng and memory/recall

vere established.

Stimuli and Procedure
Stigpuli

Pre-task Metamemory Interview
The netolenory interview task consisted of S questions
that were utilized to probe avareness and knowledge of
menory processes (Kreutzer etal., 1975). The ‘interview vas
ti

conducted before. iﬁe ‘experimental tasks and the questions

vere as folloﬁs;
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1. Do {ou forget‘things?:
2. Are you good at remembering?
3. Are you better than your friends?
4. What thi:gs are easy to remember?
S. What things are hard to remember?
TLe respomses to questions 1, 2, and 3 veré scored -
under yes, no, sosmetimes, while the responses to guestions 4
and 5 were scored under catégoricaliinstaﬁcés, none, oOr
other. A response was considered categorical'ﬁhen any
reference or mention was made ib anytﬁing categorical or
iecurreat. An instance was when'the SUbjecE madéﬂapy‘ fﬁ
reference to a particular @r-specific experience such as; "I
forgot to‘rememﬂer X onetime;" When the subject denied thaf
anything was easier or-hardér to remember, it was then
classified as none. If a response vwas not classifiable under

“any of the above, then it was scored as other.

Estipation apd Recall Tasks

The stimulus pool consisted of 60 line drawvings taken

from the Peabody Pictuxe Vocabulary Test (PPVT). In a pilot
study, TME subjects recognized and named alivthese piﬁgures
and therefore, it vas assumed that fhe EMR and normal
subjgg§§ invthis g&ndy would be able to recognize and label
thg st;;uli. All the pictu:eslwere photoCopiéd, laninated
and cut to 3™ x 4" size cards. They vere randomly grouped
~into six sets, each set containin§’1é pictures. The sets
were randcaized across trials and subjects in the

.

i



presentation (see Appendix 1.1 ana'i.z for sanmples).

Fost-task Metamemory Questions

+ In order to assess the subjects' auareness of guessing
as well as future predlctlons An memory-reaall 51tuatlons
- the examiner asked the followxng guestions:ﬁ t
,v1. pid you gnees'any nanes during thisctest? .
2. If you vere given a similar test at some other tlme, hov

many out of 12 do you thlnk you could recall?

3. If I had told you how many pictures you remembered after
_ < S : .

each test, do you think you would have done better?

Matchidg Familiar Figureé {MFF) Te:st - .

’ Kagan (1964) constructed fbe Matching Padiliar Figures
(HFF) test to identify impﬁlsive/reflective cognitive style
in children which is believed to be regpdhsible for
differences in cognitive performance. later research
established teflect1v1ty/1mpu151v1ty dimension co account
for perfornance dlfferences in normalgas well as retarded
‘populations (e.g.; Kagdn 82K693n,°197d§ Harcun & Harcun:
'1973) . This test consisﬁs of two. sample ltens and twelve
test itens. The subject 1s§shoun a plcture of a fall718t
object (standard) and six variants, oniy one of vhich is
ident1ca1 to the standard. The subject?is then reguxred to

select the identical alternative. Sc_v g i% based npon the

total number of .errors and the mean kn ency to the first

selection. Each snhjecm is alloved a agximun of six errors’

AR N
L : ) . D

7
st o



on any trial after which the subject is skown the correct

ansver by thé‘exanﬁger (see Appendices 1.3 and 1.4 for MFF

W

samples). As discugséd in the reviev section, the HFF test
has been found to be a valid and reliable instrument for use

on both normal (Hall & Eussell, 1974) an® retarded

n
o}

‘populations (Duckwprth et;al, 1974).

&
»

Procedure 5

Each subject vas seen individually in two seSsioms on
two'separatéfdays. Total testing time for each subije was

. i 2

;app:oxiléfely 40 to S50 minutes for both sessions. =

In tbe first sessic' <.~" subject was given

~

pRe-training in order' to estaqgish cormon referents for the

©

!

‘nenoryﬂfasks to follow. 5he svbject vas seiééa éérosé fronm
the éxaniﬁZ£ at a taple. The material boxbuas placed beside
thé examiner on the rigﬁt hand side and hidden.frog the Qiew
of the sub}%pt.\tive itewms werevpresented in fhe ordet>as

outlined earlier in‘thas sdction. After removing one of thep
SO .

: froq;vieu, the Subjéc£ vas asked a guestion an the missing
ites. A second Question on recall was asked fo;;o;ing'
;énoval of all the items frem the subjegt'g viev. These
”fraining tasks vere designed to estahiikh ;einings of words
vsuéh Qs, rénelbeting, memory and Fgcali in a\fnnctidgpl
_situation and Kencetrespoﬁses vere mot recorded. Almost all

. . N V — . .
the subjects responded gorrectly except for three who vere

Vet e Y

exclgded from this;study. o ‘ i

' .Immediately following the pre-training taské, each

£
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subject was asked 5 metamemory inte;iiev duestions.
Responses to each question was scored under tﬂe appropriaté:
column as outlined in the earlier sectiop. In the second
Fhase of this session, each subject was asked an estimation

question ptior to the presentation o~ tac stimuli. Subject's

response was {ecorded as an estimation score. The subject

vas/;bemﬁpreSéhteﬁ v1th a set dﬁ 12 pictures and asked tc
p.
aname each;one of them. A recall questlon was asked after
- o e
’ Hfggéiigg all the items from sight. The actual number of

";tgaé'COfféctly recalled was,enteredvag'the the recall
g%%fe. There was an interval of 10 to 15 seconds prior -to
the presentation of the second set pf-giCtures. This
pfocedure was followe” for all the five test trials.

In the sécond session, approximate y one to:%:o weeks
after the first session‘ each subject was administe%ed the
matchigg Familiar Fig;res tesf.JIn each group, subjects'
15teﬁ§iés ¥ : rank ordered from the fastest mean response
time across all tweiﬁe items to the shortest and sp&it at
the median. The errors were also rank ordered fros the
hlghest number of errors to the lowest Inpulsives vere

Q . R

those who scored ~above theﬁmedlan on speed and errors, vhlle

A

those fho scored below the median on speed and errors were

classifid@ﬁas reflectives. Subjects who did not fall into
& e . .

any of these two distinct categoried were omitted from the

analyses. This group consisted of 16 out of 100 subjects.



V. Results
The results of this stady will be presented in four
" sections. The firs- section .will deal vith the regggts of

the pre and , - ~sk metamemory interviev qdé%@ - The
MR B -

’across

developmental trends in the.accuracy of estil
groups and MA levels will be!dischssed in the'secahd
section, while the actual recall conparisions vill be . '?S@ ’
‘discussed in the third sectlon. The fourth sectlon ‘will de§§é11§%
with the résults of “he 1lpu151v1ty/reflect1v1ty dlnenSLOn-;d°§§
and its related perfornance dlfferences in retarded and
pon~retarded groups in this study. A SLgnlflcance level of
-1 w%& chosen for all Scheffe's comparisions of means lnﬁ//#
this study (Ferguson, 1976). _ , ,HW_EQ’/My

Metazemorial 550u1edge

Previous research resuklts in netanenory'(e.g;, Kreutzer
et al., 1975; RByde & Altnaﬁf}1978) suggested that the
1ncrea51ng awareness of memory" capac1ty'finltatlons and the’
~ability to difﬁerentlateog foréiialple, things easier/harder
.to rerember are mostly amn age¥related pheponenon. In an
attelpt to further clarify and, perhaps,;provide"neu
ev1dence , the following chi square analyses vere perforaed
‘on the subjects' responses.to the five interview questxons'
1.~3ﬁbjects' responses X groups at MA 6 level
(Nor /EHB/THB), “

‘iaé, subjects' responses X abllity groups (norlal and Bun at

A 8 level):

o 59 &
: :"&:' ":i" \\ ) . '; 2§§
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3. subjects' responses X normal groups (MA 6 and 8) ;
4. subjects' responses X EMR groups (MA 6 and 8).

A eontingency table defined by Yes or Sometimes versus
' NosOther X normal, EMR, TMR groups at MA 6 level yielded a
chi square value of 7.35, (df=2), p<.025 for question number
1 (Do you forget things?). The normal subjects_at MA 6 level
ev1denced more avareness tha® they, in fact, "forget"
thlngs, whereas the EMB and TMR groups dld not manlfest thls

awarenes85(A§pendix 2.1). o ‘3&fvif¢‘;e Qﬂ:f

The chi square value obtained for the abot QnestLOn 1

r:
..4‘-

with respect to the MA level was 7.033, (df= n. yt.oos. .

'ngher ability (MA 8) subjects appareu@ly are aore a&ﬁ'
forgettlng things than the lower ability groups (Appendlx
2.2). The responses of subjects to memory awareness
guestiors 2, 3, 4, and 5 were not slgnfglcantly related to
either group membership (Nor/EMR/TMR) ogﬁﬁﬁ levels (Appendix
2.3). However, a simpie frequency count of the responses to
question 2 indicated that almost every subject in all the

o
groups across tvo MA levels said they were good rememberers.

For question .three, 40X of normals at MA 6 level either . &
— .
denied or said that they did not know their friends were q%?

Letter rememberers, and 85% of EMR and TME subjects

responded wy saying that they vere better renenberers than
their friends. Overall larg@ denials that they ever forgot
vere made by younger children at MA 6 level.

\s

Post—task responses to questlons 1 and 3 are presented

in Apperdix 3.1. There are no 51gn1£1cant differences in
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their responses. Suhjects responses to guestion 2 vere
tabnlated in teras of actual number of items they think they

could recall in a sxnllarstest at a ‘later tlle'(see Appendix

3.2). | - R i . / o ‘ SR

Accuracy of Estimatiop

In order to conpare accuracy of estimation, a dev1atlon
score vas utlllzed';y ;sllovlng the lethod suggested by
Jearller researchers (e.g., Levin.et al., 1977). A deviation
score vas computed by dividing the difference between T
estimation énd recall scores by the recall scdfe. Tﬁis
derived score reflectslthe‘degree to wvhich a subject
over/under estinatéq his actual recall psffofhanse. The

values closer to zero reflect a good match between

o

estimation and recall bf the subjects.“Deviation scores for
tﬁe three groups at the MA 6 level over five, ¥rials vese
compared by utilizing a 3 X 5 analysis .of vasianéé wvith .
tepéafed newshres for the trials factor (Table 2).

There vérs no significant main effects. Hovever, there
vas a signlflcant group X trials interaction (F=2.942;
df;e 228; p<.005) vhich is rresented in Pigureﬁﬁ. 5cheffe*s
’ﬂ" tests- of the sign1ficance of means (Winer, 1962) in thxs
) | inssisfﬁion shovs that there is no significant dlfferences
'5f9 on ‘the’ tri&i leané/for the norlal and EMR groups. Howvever,

‘\.‘

the norlgl ggoﬁ? vas found to be better than the TMR group
] /"Q,

"> on the- usm trial (r-a.zu- df=4,228; p<.01) and also on the
fifth trial (F=16.82; Af=4,228; p< 05)

/ .
.
: . ile
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Table 2

62

ANOVA for Accuracy of Estimation Data at MA 6 level *
Involving 3(Groups) X S(Trials)

a

Source df MS F
Between
A(Nor/EMR/TMR) 2 1.496 1.618
Error 57 0.924
1
=
Within . et
B(Trials) 4 0.210 0.985 .0 -
AXB 8  0.628 2.942%*% . .-
Errorfv 228 ‘« B
**p<, 005

ks
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As presented in Figure 1, the curves £8c normal ard EMR
groups shov a decreasing tendency. This tendéncy is :
indicativé-of iafprovement in accuracy of esfiiation bj
reducing the discrepancy betveen estimation and recall over
five trials. The mean deviation scores for normal,EMR,and
IME groups are: .69, .45, .23, .30, .11; .62, .51, .44, .42,

.47 and .39, .61, .65, .68, .72 respectively. h

These results indicated that the normal as well as ENMR

subjeéts shoved a developing avareness of accuracy of
estimation over five trials and that these tvwo groups
perforlédvsijilarly,*COlparisigis of all the three groups
revealed that’:the TMR group overestilated7significan£ly
compared to thatAof the noi;al group.

 méan deviation scores for the two groups at the ul 8
level over five trials were conéared utilizing a 2 X 5
analysis of variance with repeated measures for the trials
factor (Table 3).

There iere significant group (F=6.13; df=1,38; Pp<.01)

and‘irials (P=4.59; df=4,152; P<.001) aain effects. The

perfornance of norlal and EHR groups over five trzals show a
o

»Adecrease ‘which signifies i-provzng avareness on the part of

both the groups in accuracy of estilation. The mean
deviation scores are: .26, .27, .20, .04, .05 for norsals,

| ard .q9, .nu, .41, .38, .17 for the EMR gtonps.

LS

Isvsloeaental Chandes in Accuracy of Estimation . .

The devclopiont;l'increnents of MA laqéhad ig:#;ggd;f
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Mean Deviation Scores

Ffﬁure

1 2 3 4 5
TRIALS
Mean Estimation Accuracy Scores of Normal, EMR, and

TMR gfgups at MA 6 Level .
N=normal; E=EMR; T=TMR (N=60

.:L

64
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er

Table 3

ANOVA for Accuracy of Estimation Data at MA 8 level R
Involving 2 (Groups) X 5(Trials)

Source ' df MS F
3

Between N

A(Nor/EMR) 1 2.283 6.13%*

Error - 38 ' .373 ’
Within

B(Trials) 4 .485 4. 59%**

AXB . T4 .075 A JJ12

Error 152 .106 G
**pne.01

*4ape, 001 : )
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(EMR groups only) and nonretarded groups using a 2 groups

(Sor./EMR) I 2 (MA levels) X 5 (tria}s)-anaIYSis of variance

with repeated measures on the last factor. The results of
these analyses are presented in the Table 4.

) The results shov evidenc of significant sain effects
for both nor/ret (FP=5.01;df=1 ,76- P<.05) and MAG/& groups
(F=3. 96 df=1,76;P<.05). There is also a significant trials

ceffect (F=7.79; df=4,304; P<.00975). The increases in

" accuracy of estimation over trials for hormal and retarded

groups as wvell as for the two MA levels are presented'
graphically in Pigures 2 and 3. Considered togetler, the o

present results 1nd1cated that the deVeloplental 1ncreases

for the normal and EMR groups at both MA levels were not Fo

significantly different over the five trials.

velo ta us fference positions
~$£§..
Ee gl Rggjornance

The analysi: n this section vas based on the data from
three groups of 20 subjects each of nornél, EMR, TMR at MA6,
and two groups of 20 each of normal and EMR groups at MA 8
level. Table 5 shows tﬁe results of the two-way analysis of
variance with repe&ﬁed measures for the trials factor at MA
6 level. These ;esuits indicated a group iP=13.65; DF=2;57:
£<.00001), and also the trials main effect (F=10.11;

3 P<.00001). Scheffe's comparisions of mean recall
a

scores collapsed over five tria?; révealed that the THMR N
group was snperior in recall (P<. Og%) to both norlal and EMR

- v

[



Table 4

P

ANOVA for'Accﬁracy of Estimation Data at MA € and 8 levels
Involving 2(G:oupa) X 2(MA Levels) X 5(Trials)

Source ‘ “ | ‘pdf' Hé

i!étween, v

~ » A(Nor/Ret) 1 - 2,972 5,01%

. BMA 6/8) . © 1 2,353 3,96*
AXB T 0,170 0.29
Error . 76 0,593 )

| Within i . .
C (Trials) 4 1.193 7,79%**

“ axc 4 0.105 . 0.70
BXC 4 0,172 1.15
AXBXC 4 0.231 1.55

*  Error .. 304 0,149 '

e N L’ '
#p<. 05 )

*x4pe, 0005



Mean Deviation Scores
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TRIALS

' Figure 2. Increases in accuracy of estimation for normal.
- and retarded groups over five trials.
N=nommal; Reretarded (N=80)



Mean Deviation Scores

Figure 3,

Ret,

Nor,

e
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HA 6 - : . . MA B
Increases :I.n ‘Accuracy of Estimatiou(or Namal and

Re.tatded Groupa at two different HA levels.
Ret.=Retarded;" Nor.-Nomaf (N-BO)



ANOVA for Recall Data at MA 6 level :

Involving 3(Groups) X 5(Trials) -

-Tgble‘S

-

{'" : ..
- 5
. L ¢ .i;: s .
Source - df : MS -av. ° F
. Ny
P 7
- ]

" Between

A(No:/hﬁﬂ/?ﬁ&li e

N

Error’
Within

B(trials)

AXB

" Erron -

L 4

2 - ‘58.2§Q9§.' 13.65%**

57 . 42670

'l
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: gronps uhlle the normal and EMR groups are not 51qnif1cantly

'dlffetent at MA6 level. The mean scores for nornal, EMB and

IMR groups are: U,26 ucsu S 62 (Flgure 4).

Separate ana1151s vas pecforled on the data ftoa tvo

.vgrqnps of 30 subjects each of normal and EMB popula#dons at

=4

‘MA 8 level. These results 1nd1cated that the normal and EAR

,,,,,,,

fgroups at MAS level perforled\51alla@iy in a short-terl

}recall in a repeated trials paradigm.

. “pnrposes of analysis’ln thas séction.

.

ggnitlvg §tzle ggg ugtaneao;x Processe

- Inm thls sectlon, tkn relatio: ship betveen

inpnlsive/reflect1Ve coqnltlve style and¢accuracy of ©

estimation vere analyzed Six subjeuts each of ippulsive

and teflect:;.ves vere selected fros bot;!'levels for~the.

~ °

-

iptive statlstlcs

i.on all the subjedfs "are provaded 4n Appendix 5.1 and 5 2.

<

IR § ordef:%E%Qeterllne ‘estimation accuracy of impulsive

and reflective su;?ects Ln noraal, BHR, ‘and TME _groups at

\]

'NAG level, a ga(gtounz) X2 (inp/rif) ) 9 (trials) analysxs

of variance uas perforled vith tepeated leasures on the last

"factot. The télnlts of this analysis are ptesented in the

‘mus.,_"' o .

P m

Y

Ihqfe vas no significant nain effect for qro*ps ‘as well

o as fox ‘the ilpnl Ve and. tefléctivo ainenslon..aovevet,

thxc vasa ttials‘tfect (P=3.33; d£=8,120; p<.0125) and
mpx tzxm hu:action (r-:.,as. af-n,uo pc.ooop. Shen
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e A(Nor/m/ﬁﬁt) W 2
| B(Im/Re) * 1 e
AXB o 2 |
. %rror T 30
34 O_ ) LN «
Withig | |
C(Irials’) RS -y
S AXC
.aj;ai - 8% |
=h AXBXC~ . ' 8
Error 120

A

0125
$.232.

el
0.838

¢.683

. 0,583
0‘ 119 .

0. 168

0.204
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¥
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- ) Table 6 -
: ~
ANOJA far Accuracy of Estimation Data at MA 6 ‘level
Inwolvihg 3<Cravps) X 2(Im/Re) °X S(Trials)
P H&
- ', ” . ]
- Sgurce ' F
i Betwﬂen ’ ' @
-

*p 4,05
*%p<, 01
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on the Eeans involved in this groqg-! trials interaction,

norm:]} and TMR grodps showed a §ign1f1cant dlfference only

¢r .Le first trial (F- ;-r-a 120- p( 001). The mean

#ﬂ ,y

ce "es are: .94, .54, .38 s =11 for the normal; .75,
.1, %43, .42, .33 for the EMR and .29, .67, .72, .53, .47

fo; the TME groups. These interactions are presented in

Figure 5.

A sipilar three wvay analysis of variance vas perfggned”

ét the MAS levei uéing ohl&'tuo groups of norial'and*EHR o
& ) . ) «

.subjects. The results of these,analgg@s are presented in

~

. 'Iabie 7 - ‘ | ’ ’ ,"-‘.i - ‘ : ,‘ . ) . ', - '-...\:lf
. o O » - . . d -
The results ‘indicated a. signlflcant trlals ef@%ct and

)1 L]

imgulslve/reflgctlve X trials interaction. Both@impqlsiiés

i

“ang reflectives in no¥mal and EMR groups showed a

-

V#? sigﬁifig;nt imprOQenent in accuracy of estindfion aver S.
?% 4tr1als (F-2 84; df=4,80; p<.03). The. 1ugglsive/reflectxve X
| :trlals interaction effect vas aléo 51gn1f1cant‘(r 2.50; .
df=4,R0; P<.05). I‘Ls effect was further analyzed by 14
utllizlng 5cheffe's nultlple coupar1sxons of means.‘ |
) Impulsxve subjeots.overest;nated sxgnzflcantly hlgher than
9.1 the reflectlves in nccuracy)kf estinatxon only on-the first
trial (ErS. 03; df=1 80- p< 05). The perfor;pnée of subjects

_on this fask is ptesgnted in Pigure 6. . -

mmmmm/unmmmmmmmum

!g this section. thq developnontal changos in norlnl

o _".(/ . o ... ‘.'A‘ .
} ) L : . ., : o8

&
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COgnitive Style and Accuracy of Eatination Data’ ‘.‘
Involvin; Groups X Trials Intetaction at’ HA 6 Lovel
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ANOVA for Accuracy of Estimation Data at g&g&zlevel

& -
. 1

Table 7

o 8

Involving 2(Groups) X 2(Im/Re) X 5(Trials)

? »
L3 ) o
Source * df + MS F
M v e
¥ P
o 1
EN

o Between -

AXR

Error

Within
t(Tfials)
AXC
BXC

AXBXC- € -

.- Error.

S e
: ,’A(Nor@,
T :
B(Im/Re) - .

o

AT 2

1. o 1097

by 0.907-
1& ;.sE Y e 03617-

20 . 0.348

80

3.13

10,00
Y177

*p&. 05
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1lpulsive’ﬁsd reflect;ve children at MA6 and 8 levels are

.

examined. Accuracx of estxuatxqp pesults across two groups
(iep/ref), two levels (MAG/thgsd five trlars vere compared
using a 2 X 2 x 5 analysxs of variance with repeated

neasurestfor the trials factor. The results are presented in

51gnif1cant nain effects for MA6/8 levels (F-u 76;
df=1,20; p<. ou) Imp/Ref. groups (F=4.68; af=1, 20 p<.04) ,
and trials (F=5.06;‘3f=u,89; p<.001) were obtained. In-

' adHition, there was a sighificant interaction for MaA level X

&- trlals (F—2’6?§Fdf 4,80; p< O4) . Means lnvolved in tﬁ%#
&%@vere conpared utili'zing Scheffe's uethod.

the HA 6 grodp vashfound to be better thar the MA 6 level

'group‘on the flrst (F—17 3“ DF= u 80; p< 01) and fourth

.'trlals(F =9.89; DF=4,80: p<.1). The ‘mean scores 1nvolved in"
‘thls interactaep are: .90, .su, <34, .29, .11 ‘for MA 6 group
and .23, .32, .2u .01, .14 for the MA 8 group. These
lnteractlons aré presentga graphically 1n Figures 7. Fron
the results of this analysts, it appears that the MA 8
n%i:sls haVe shovn-s1gnif1cant improveaent and that the

reflectives are better than the 1npulsxﬁgs.
?_. v" & |

' Accnracy of estilation resnlts across two groups
l(ilp/ret), two levels (MAG/B) ana. fiva trials vere conpareg
:nsing a2 x 2 x 5 analysia of Variancé with tepeated ooy

-oaaures.tor the trin13~£actor; ihilo the roSnth ot this '

,,-.". ‘}‘l oL ) R ‘- : ,v‘ <
[T A ) : . e RS LT .

.
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* ANOVA for Accuracy of Estimation Data of Normal Subject@
Involving 2(HA6/8) X 2(Im/Re) X 5(Trials)
L Y‘ G
Source /f af | Ms P ) .
.‘ ) . . 2
Between % ¥
A(MAG6/8) 1. C 1,978 - 4,76*
. : !
B(Im/Re) 1° . 18 4.68%
AXB 1 0,336 0.81"
Error ' 20 - 0,415
Within L . | | )
/. clrrialey . “* | 0.891 5.06%*
AXC 4 0.473 . z.69%
BXC. 4 ,0.322° ' 1.83
AXBXC 4 0,602 0.3 |
- 80 10,176 .

Error
: *p&,05 . o S A co
. .‘.r, ) .
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analisis did A&t yield‘any signifieant interactions, only
the trials lain effect eaerged as Significant (P=3.40;
df=4,80; p<.012). The results of this analysis are presenaed
fin Table 9. Both 1lpn181ve and reflecfive Qtonps at the tvo

_MA levels shoved ilptovenent over the‘five tri%ls.
' l e : ) NP

M Rerformance of 152.1@11_ ,_n.. .___efl___._ectxs.e. __nb:j. ts

In . this section, recal& _xforaance of iapulsive and

""'P‘- 'a..;
T &

across two ability levels recalled significantly better than

1

w the ilpﬂlSites (appendices u.1 and u 2)."

5 . - i . ”~
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ANOVA for Accuracy of Estimation’ Data of Retarded Subjects
’ Involviug 2(MA6/8). X 2(Im/R£§’X S(Trials)

’

L ApeOS

Jal

Table 9

3

Between 4 T

A(MAG/8) 1

B(Im/Re) 1

AXB 1

Error ' 20

v

T

vt

C(Trials)
A X Cf' .
BX c
CAX B X C
pemor,

i

10,361
0.968

©1.138g

0.634

0.600
£ 0,103 .
’o 236+
" 0.178

0.176°

4. ra
o )
Jgemr N
e I s AR :
. ‘Source PR . df « "MS F
o Sw _

" 3.40*

b

0,58
, 1.34
-1.01

‘;,ﬁig; S > o
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¥I. Discussion

I%

Documented evidence in metAane’mory si)ggejsts that the.

. 1ncrea51ng dlfferentlatlon in melory awareness is an age

- related phego(emon in nornal chxldren (Kreutzer et al. : 2
ﬁ%‘1975). Subjects reSpogses to the netanenory gnestions.

,paart1c$larly, the pre-ta;k*gnest;pn; in -this: study 2 | ﬂ?'

generally cong§r Hlth the abowe f1nd;ng§. o ;,f,;ﬁﬁg.

< dy .

. The results of the analys;s ?i; qnestzon 1. support
earl;er-research_;;lfmat post of the highernlenta; age, (MAS)
suhjec;s in the educable ientally feiareed*and nonreta;ded
\ gtoups adultteiﬂfhat they dld “forget" thlngs. E;p11c1t
ﬁ%enlals of fqrgetting vere larqelg,nade by the lover lental
age (MA 6) snbjects, speciflcally the TMR group. When the )
:esnlés/aCtoss qronps in higher and lowet lental-age‘leVels
‘,a:e exglined, the najorlty of nornalq‘at the tvo q;hiegels
_‘said 6iat tﬂey foréez to renenber thiggs. agthin éheiflv. o
xreutzer et al (1975) study.,norlalsvot grades 1 and. 3
H conparable to. MAG and 8 levet suhjects in this study.
'nanifested a sililar developlental auareness to qnestion Te
- & The prﬁpoﬁtiun3°bf snbjects vho adlittod forgetting things
- at. the ul ® and 8 1evels respoctively ara 17/20 85!) anﬂ
19/20 (95’) in th&c :tndy qnd 15/20 (75!) and 1 /20 (805) in
thn xrentznt ot 11 (!915) atq#:. aighot nontal aqo (!AB) !!n

!nbjﬂﬁtl“g:OVOG to bQJ 1gnit¢hlhtly hcttqr in thoit taowlogo
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conceptgalize that- they too forget to renelbey things. The .
'proportion of subjects vho . denied that they ever forget was‘~
11/20 (55%)' These results appear to point ont that the Very‘g
young sanq}es (MA 6) in this étndy are not vell aware oﬁ
their memorial efficiency in terns of renenhering and
forgetting ‘things vhile the older (HA 8} cbildren appear to
vaséess thelr nelory capaczty ruch mere realistically.
’for question nunber 2, the proportion of subjects vho-
eeaid ‘that they vere 900d releleberers vas very high across
groups and mental age levels (see appendices 2.1 and 2. 2). 1
Inspection of 1nd1v1dua1 protocols snggested that higher B
‘"mental age subjects are nore ;uare of renenber&ng and - ?‘_?~f§7
. forgetting than the lower mental ‘age snbjects, and that ?%»
memory ahility nay vary fros person to person and across
sztuations.,l siailar avaréness is eVident in snbjects' T ;
-responses to guestion 3. A snall proportion of snbjects in o
ali’ groups across the tvo nental age levels denied that
'.their friends uere better renea;erers (see appendices 2. - uv :
'?. and 2.2). A fev higher lental age‘subjpdlg hovever, _q/j
| nanifested the avareness that their friends are ot alvan
.lnd neceswarily hettor reneaherers. Bvidonce of this !
}flawatenesa cal be. soon in tho tollouinq exanplos tron
"'A, seloctad p:otocols; "u trioad Johnyy rneaber- almt ‘ y
\ uythlng ,.. dopondc on vhat to mpubor ces how nuca xoa R
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- related toseither group membership (nor/ENR/TMR) or mental’
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age levels (MA6/8). Of all the five pre-task metamemory
gquestions, Tesponses to questions 4 and 5 gemerated the most
interesting qﬁalitative data. Almost every ome in the TMRV
group at the MA 6 level (19/20) stated that anything was
easieflto remember. In respense‘to the fifth question on
thlngs harder to remember, 15 of the same 20 TMR subjects
gave near repititions of the thlngs they said were easier to
‘remembegéfor the previous questlon. In contrast, normal and
EMR subjects of MA- 6 level qualified their statepents by

- citing specific examples related to school and sdhool work.

Rlthough a smaller proportion of lower ability (MA
subjects found it difficult to articulate end differentd
specific examples for easy and hard to remember; the
majority of‘them cited school related tasks, for examele,‘
reading, writing and arlthmetlc, as either easy or hard to
remember. The hlgher ablllty Subjects similarly cited
several examples related to school work and home work. Their
responses were interesting particularly for things harder to
remember, for example, some of them said * at they hated
math, and some of them said that spelling can be easy if
your mother helps. | .

In gen:raz.,. many of the younger.subjects (MAG) seened
to be responding to questlons 4 and 5 in terms of thlngs
they liked, while the older subjects (MA8) reflected a broad

range of knovledge relative to memory, demands of the task

and 'the mnemonics they would use in remembering.
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vThé reSuits @f this studj support fiﬁdin@s citedvin (
eaniier reséarch. Iﬂ’addixion,_these results also prpvideﬁ
;evidence that the:uA matched EMR and nbrmal,groups manifest
'a simpilar developmen£al avarenéss of fhéir knpﬁledge about
_th their/memorylw6rks iﬁ v 1o0us Lemofy'relatéd tasks;'It
céﬁ bé sStated that £his de -7 » wareness on the pait of
retarded aﬁd nonretarded n-v e -~ ated to gehefal cognitive
development, in £Lis case MA. These findings, at pest,
should Ee vie;ed as tentative conclusions in comparative
cognitive research on MA-matched retarded and nonretarded

metamemorial knowledge, .

Eost~task Metamemory Responses

An examination of simple frequency count of
yes/sometimes responses to gquestion number one)re;ealed thaf
-he majority of subfects at both MA levels admLited
"guessinb" in recall of items on the test trials.However,
claips of "no gueésing at all" were iargely made by . EMR
subjects at both MA levels and also normal grodp at MA 6
level (see appendix 3.1). It is speculated that these

children are either unavare of guessing during testing, or

2

may never ﬁave teen asked such a question in a testing
situation and hence may have denied guessing; The majority
of higher mentzl agé normals admitted guessing unequivocally
Ly saying "yes" or with a gualified_“sometiﬁes" citing
examples. Responses to question two on estimated recall pn af

szmilar test situation produced an uneven pattern of



ansvers. The number of items they said they could recall
ranged from 3 to all 12. Specifically, younger~ TMR (stf
subjects,,q out of 26, p;edicted that they would recall all
the 12 itenms if\tpey were given a similar test. This
predictibﬁ appea;g’to contradict the actual recall in the
test situation jfmean recall of 5.6 items) by %ee TMR group.
The majority of normal and EMR children at bot§ MA ievels
said that they would be able to recall any whe;e betveen 4
to 7 items in a similar test. In generai, these estimates

i

correspond to the pmean :ecaLl by normal and EME groups (4.2
~

and 4.3). Although specific conclusions can not be drawn

from these responses, the TMR subjects overpredicte‘ their

estimatiorn éccuracy over the five trials while the normal

and EME sq?jects manifested a drop in thgir overprediction

(see Figure 1j}.

The third metameﬁory post-task. question was designed to
elicit responses from -hildren if§¢hey thouckt feedback
would have helped them to estimate better ir their recall
tasks. The majority of children responded with
"fes/sometimes" answver (seeréppendix 3.1 . It is di:ficult
to ascertain if the subjects understood the importance of
"feédback". It can, however, be speculated thatvsome of the
subjects may have thought akout "feedback" as giving correct
answers by the examiner. An interesting follow up would be
to see if subjects avareness of their memory capacity

becomes more realistic when feedback is provided after each

test trial in a repeated trials paradiga.
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In concltsion, a case cal be made that the emergence of

gualitatively superior cognitive abilities of introspection

and prediction a¢curacy is an age-related phenomencn as vell

. , . S ¥
as related to cognitive developmental level (MA) when one

[

considers retarded populations. The requnsés on all the pre
and post task netamenéry questions viewed together,
indicated that the TMR subje  “s are not aware that the
nemory capacity vaties between individuais and across
situations, while some of the normal children of similar Ma
level showed this awareﬁess. The higher mental age sﬁbjects
ir bothk normal and EMR populations sﬁowed improvirng
awareress which is consistent with earlier findings in
metrc;emory’reseafch. | |

~

Estimation Accuracy

Hypothesis 1.1 received paft;al support fronm -the
preéent Fesults in that the perfoggance of both normal and
EME groués vas/similar.on the test trials. The performance
of normal éhbjects was superior to that of tne TMR subjects
, while normal and EMR groups did not differ significantly.
Ir. terms of estimation accuracy, both normal and EMR groups
consistently exhibited improvement ovekr the trials , whereas
the TMR groqpvtended’to overpredici without regafd to thier
memory capacitx~lim;tations; V

The prediction that the normal and’ EMR subjects at MA 8

level would perform similarly did not find suppori from the

results obtained in this study. Therefore, hypothesis 1.2
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did not receive ary support.lNermal subjects perforned
tetter thar tham the ENMR subjeqts et the MA 8 level.
'Yieuing the results*id‘tﬁis section, ‘t ean be
éorcluded that there vere no significanr differences evident
for normal ' and EMR groups at the lover MR 6 level, vwiereas
at the higher MA 8 level the normal group proved to »ne
superior to that of their‘EMB cbunterparts.~1r can be
épecu}ated that the young EMR (MA 6) subjects may have had
longer school related erperiences in cognitive tasks ‘like
remembering ind bencé vwere able to match the ;erformance of
less experienced normal subjects who were presumed to posess
average cognitive abilities to perform the tesks in this
stqqy. The evidence thar the normal subjects were superior
in their‘accuracy of estimation tasks to that of the EMR
nsutjects at higher MA 8 level seemed to show a discrepancy-
in their cognitive fenctioning. Tﬁo reasons for this
discrepancy can be advanced. First,'from‘the methodological
‘point of view pre—iraining taéks cued all subjects to
perrormance regulrements and provided functlonal referents
to perform similar experlmental tasks. It mayﬁbe that the
retarded were not able to,utlllze.efflcienfly the”training

~

as well as task experiences. Secondly, the cognitive )
ctrategreq that the normals may have attained by the HA 8
level is %&stly -superior thet the retarded of egual MA could
not matc&. ;hevlnferlor performance of the_retarded could be

attributed to the deficient cognitive functionirny. The

retarded are known to be passive learners and do pot
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deliberately rehearse or attempt to ordanize stimuli

~_Fresented to thea (Kellas 8vBu§Ferfield,a1971; McMillan,

.1972; Rowher, 1970). These cognit:ve behaviors may have

cortributed to their inferior performence.

t

Developmental Changes in Accuracy of Estimation

Contrary to the prediction in hypothesis 2.1, the
cverall performance of normal subjects is superior to that
of retarded subjects. AcroSs the two HA levels, higher

mental age subjects performed significantly better than the

. lovwer mental age subjects. Although every group

overestimated, the relative degree of overestimation is
highest for the lower mental age groups. When the results

are examined relative to the developmental changes, normals

"at MA 8 level showed better improvement than their EMR

counterparts in accuracy of estimationg

wEarlier"research in accuracy of chiidrens' predictions
(€eF., Flavell,>et al., 1970: Yussen & Levy, 1975) primarily
focussed on serial recall tasks. These studies reported a
drop in overpredlctlon by middle childhood (8 = 9 years)
witno younger nornal chlldren greatly overpredlctlng thelr
actual memory spam in short-term memory tasks. Yussen & Levy .
(1975) denonstrated that normal children become more:
accurate when they were glven feedback and norns reflecting
hov thelr peer groups fared in the recall tasks. Recently,

Levine et al (1977) reported that their subjects became nore

4

accurate in predict;oncfolloving task experience and
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feedback. The majority of these studies provided, at the
most, two opportunities at prediction and recall, while this
study attémpted to provide five oppcrtuniiies in prediction
and recall without any feedback: The findings on the
developmentad increments in-accuracy of estimation in this
stud in generzl, agree vith-research in metamemory in that
the older (MA 8) groups exhlblted 1mproved netamemorlal
krowledge and this developmental lncrease was found to bé
better in the MA 8 normal group *han the retarded of similar
MA.

The results found with regard to the prials effect also
provided evidenc$ that the children's predictions become
more accurate with repeaied faskhexperiences without any
feedback. Together these findings‘appeared to answver
speculations proposed by earlier researchers in metamemory
that childﬂen may acguire knowledge of their memory capacity
liritations througﬁh?gﬁééted task experiences (Flavell,

1977) and that ey may become more realistic estimatbré_

simply with repeated task experiences but with no explicit

feedback on their performance (Levine et al., 1977).

Recall Performance of The Retarded and Non-retarded Children

“ The results_on the comparisions of recall performance
of ndrmal, EMR, ‘and THR‘groups at the MA 6 level partially
supportéd hypothesis 3.1. While the normal and EMR groups
did not differ significantly, the TMB group was found to be

superior in recall to both normal and EMR subjects at MA 6
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level. Oﬁ fhe other hand;-bcth normal and EHR groups
recformed similarly in recall tasks at MA 8 level.
Therefore, hypothesis 3.2 was fully supported.

In a recent comparative study, Weisz (1977) conducted a
study employin¢ subjects at three Ié levels of 70, 100, 130
crossed with MA levels of 5;5, 7.5, ard 9.5 years. In
testing the hypotheisis Lehavior of the subjects, the author
gave "right/wrong" feedback concgrning selection of stimulus
Froperty in a prearranged sequence. The findings of this
study takeh as a vhole supported the devélopme;talist
positiorn of Ziglér-(1969). There Qas no significant main—
effect of I.Q on any of the hypothesis measures tested in
this study.AThus, theA"difference" vie?lthat the individuals
of equal MA, but of varying IQs are inherently
inferior/different in cognitive behavior did not find full
support in the akove study. There is also evidence in the
research literature that the childrea,become increasingly
crganized and strategic in’their approach to memory problenms
through experiencing the demands of the educational systenm
(Liberty & Ornstein & Naus, 1976). The similar\performance
of the MA—magched normal and EMR groups at both MA 6 and 8
levels may have been a consequence of longer schooling on
the part of thé EME grou, and also that they may have
acquired equal cognitive abilities to recall similarly in a
cshort-term recall task. Furthér, it can\be'grgued that the
repeated piedict—recall tasks may have provided

-

opportunities for both the groups to learn, reflect and
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rerfornm siﬁilarly-bver the triaié.

‘ ’A recent review (ieiéz £ Zi§ler, 1973) offers rather
corsistent suppdft for the similar seqlé;ce hypbthesis which
frroposes that the retarded and nonretardied pass through the
sare cognitive development in the same order differing only
in'the rate of projress. This‘evidence is drawn from 3
iohgitudinal and 28.cr05595ectidral studies of Piaget.an
developmentél theéry ufilizing both re£arded and 40nretard?d
porulations.vWhen the retarded and nonretarded were matched
on MA level, as in the present study, the differences in the -
.rate_of‘pfogress seemed to vanish. The present results
Afavoured the deﬁélopmentalist's arguments that the MaA
patcked retarded and nonretarded perfo:m.similarly in
cognitive tasks such as, learning and performance {(Weisz,
19745 1977; Zigler, 1969). It must be, however, noted that
the Ereséﬁt findings, while harmonious with and supportive
of developmentalist tgeory, may not be regarded as
copclusive. In the continuing controversy on the
developmental versus différence orientations to perfromance
-differences in retarded ana nonretarded populations, the
present results indeed appear to provide support fﬁf the
developmentalist position. |

Previous research has shown that the retarded do not

rehearsé efficiently (Belmont & Butterfield, 1969)69), and
that they can be trained to rehearse and impfove their

nemory functioning (Brown, 1974; Ellis, 1970). Recent

research (Friedman et al, 1976) has documented evidenée

7y
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suggesting‘that\the TMB groups are .ore carable of
ydererating funciional st:ategie§ then one would ‘give credit
for tHeir lower IQs (mean féiﬁg), The apbcve study focusse?
on ihe verbalized knoﬁledge of éhe TMR samp.es. Thé’superior“
recall performance of the THR subjects 1 the present study
supports the notion that they are ng% only capable of
ver%alized abilities but also are capable of superior
perf;rm;nce-in a recall situation. Two reasons caﬁ be
advanced for their superior recall. FPirst of all, the THME
group ip this study are about two times older than the
normal subjeéis in their chronological age which may mean
that they have had much longer school “xperiences dealing
with rehearsal and p:od;ctioﬁ aspects in memory tasks.
Secondly, the partiéular tasks employed_in this study may
have been familiar to the subject pépulation._lt can be
speculatcd that a combined effects cf longer schooling
(Literty et al, 1976) and task_familiarity may Kave p;oduced
superior recall compared to younéer normal children (mean
CA=6.32) who have just started schooling. Recently, there is
also a suggestion that t§9 older irndividuals are superior in
the speed of initial information processing, such as nane
*trieval and epcoding and hence may kave a larger caperity
for memory span (Chi, 1977). All o% the above factors may
have collectively contributed to the superior recall of
bigher chronological aged TMR group at MA 6 level in this

study. JU—

Contrary to the prediction in hypothesis 4.1, impulsive
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. and reflective children d:d not show any significant
differences in overestimation at MA 6 level. Imppulsive

" groups exhibited a significant~rate of improvement than the
refléétives at MA 8 level and hernce hypothesis 4.2 did not
refeive any support. |

As antitipated, the devélOpment of knowledge about

accuracy of éstimation is found to be sighifiéantly better
f£or the pcrmal reflectives. Thus, there was support for
hypothesis 5.1. M similar comparision with the ret;rded
populations did not yield any significant improvement for
the M8 réflectives comparéﬁ to their impulsive
counterparts. Theréfore,ﬂhypothesis 5.2 was not supporteg.
Viewed together, these results indicated that higher ability
,
normal reflectives shuwed greater improvement in
netamemorial development (accuracy of estimition) compared
to their equal MA EMR cgunterpatts. v"”;.

’

Becal” - formance of Impulsive 'and Reflective Children

~ + idence found with regard to recall performance of
irpulsive and reflective subjects did not support hypotheses
6.1 and 6.2. Therefore, the prediction that the reflectives
recall better than the impulsives within ;ach group of .
retarded and nonretarded subjects is not supported. Research
related to comparisions of recallAperformance of impulsive
and reflective children is almost void. Therefore, it can be

speculated at this time that the present findings may have

teen a rtesult of several factors. First of all, the MA ma:ch
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may have equalized the simple recall ability of retarded and
’ » .

7
~

-

nonretarded without regard for their differences in

_cognitive style. Secondly, the repeated task experiences may
. 1 . - 7

have“eliminated whatever differences both groups may have .
e -9

bad initially. If one cons’ders monitoring (Brown & Lawton,

,1976) and improvement in memory perflormance through -repeated

8 .
task experiences (Flavell, 1977) are pﬁrely cognitive

abilities;“thén the assumption that the impulsive style may
account for perfctﬁance differences does.not appear to be
valid. Based on'¥he\present resdlts, it appears that the
ippulsive cognitive style has no bearing_on the recall

ability of individuals. 4 - - .
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VII. Conciuéions and Impli._ations for Future Research

The utilization of metamemory iﬁterviews coupled with actual.

'memory performance in }his study revealed that the retarded
ana.nQQES:arded populatioﬁs'exhibit,simi;ar devel?fmental
characteristics-relative to explicit verbalizatiogé of
knowliedge about memory. Although retarde& 5ubjects are SIOVI
and appeared to kLe immature compared to'ﬁormal subjects of
similar mental age, the deﬁelopmental pattern(is gcuna to
follow a éimilar prbgreSsion. Pas+ res@épch (Flavéll, 1971;
Feese, 1975) 1nd1cated that the: leVel of cognlt;Ve maturlty
nediates to 1mprcve menory “efficiency in chlldren¢¢Thls
notion found supfort from the present findings infthat the
developmental level, iR this case.MA,'dppéaéed tq'mediate
tetween the chiidls capacify for memory and-ﬁhe deméhds of
‘tre tégk. The h%gher ability children exhibited a more
realistib and accurate picture of fheir memory abilities
tharn the lower ablllty children pqrtlcularly at the MA 6
level. < -
In?estigations into tie developmeht of métamamdrial
awareness‘in children appear to.prqvide a good basis'froq
which to éxamidé othef subjeét and task variableé leading td
é better unde:étandingfof how an individual acquires and
imprOVes his knowledge’of ﬁémory‘beHaviors. By investigating
factors other than verballzed knowledge of memory auareneés

' orlglnally proposed by Flavell and his colleagues (Kreutzer

et al., 1975) as detern’nants of m?tamgmory,.studies such as
N .

-

this one do not detrac’ from the concepts in metamemory but

¢

97
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attempt to refine it further. It has been probosed that an
individual may acquire knowledge aﬁd\capacity;limitations of
i _
his memory system through repeated task exﬁériéhces and
their,outcomes in memory situgtioﬁs (Plavell, 1977). There

rake one become more accurate in judging his capacity

~y

limitatioﬁs (Levih et al., 1877). The present results
provided supportive evidence for these notions. Por example,
the présemt find%ﬁgs révealed, in addition to a developing
netamemorial awarenesg with increase in cognitive
development, that the repeated task experiences facilitaté
imprdveﬁent in prediction accuracy and that this iaprovenent
is‘better ét higher cognitive levels. !

With respect to futﬁre research implications, the
quality of data obtaired from these metamemory interviews
could te improved by more structuring of responses. For
exacple, the responses may be efficiently scored if forced

#

choice lists ére used, such as tlings at school, things at
.pJ ., hings relat;; to home .And homework/school work. The

- metamemc ry quéstions eﬁployed in chis study, for the most
Fa . regyired the subject to make evaluative |
generalizations about his hémory efficiency which may have
penalized younger and less verbal subjects in this sample.'
For instance, judgemental responses as to being a good
memorizer and/or better than friendsland alsolquestionS‘that

ﬁtobed awareness of "forgetting™ aspect o° memory may have

been difficult for the younger subjects to respond. In
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future research these questions may be designea in such a
way thaf the responses will clarify more precisely
"forgetting", "remenbering™, and "friends better" with/
regard to specific aspects of menory;;n several memory
related+situations. Post-task metdmemory questions provided
~some interesting qualitative data. Younger subjects' |
fredictions that they would be able to recall all the>twelve
.items at a later time appeared to, pointout th;t these
children obviously did not learn from their tasy
éxperiences. It is unclear whether the results reflect a
failure on the part of the subjects to_monitot their earlier
predictions or "posturing" behavior children are known to
exhibit in similar situations (e.g., Friedman et al, 1976).
in all probability, the younger subjects are ﬁot fully aware
of their memory capacity limitations. It would be beneficial
if one were to investigate how accurate their estimates
would be in a similar test later, for example, six weeks
after the oyiginal testing. Future research may also attenpt
to investigate the relationship or therimpact meaningful arnd
non—-meaningful lists of items would bave in accuracy of
estimation tasks.

There is some indication that the lower ability 0
childrern were able to mbre readilj attach meaning to the
colored items (Eyde & Altman, 1978). Such an ini“:ral
attachment is crucial in memory performance and .erefore
f&ciiitate iqformation processing at deeper levels ot

analysis (Craik & Lockhart, 1972). Thus, it might prove

.
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fruitful to utilize colored and uncolored stimuli in.future
investigati s tc verify if this dimension improves memory
performance and faciiitate improved awareness (metamemory),
particularly, with retarded populations.

Reqall measures obtained in the present study are also
analyzed from the developmental versus difference positions
or. KA-matched retarded and nonretarded cogritve performance.
Irevious research suggests that the retarded are
nonstrategic (Brcwn, 1974), inferior in attention-retention
(Zeaman, 1973) processes, and have poor short-term azemory
ard consequently their performance is inferior to that of
MA-matched nonretarded. The present results, on th=
contrary, supported the developmentalist pdsition (zigler,
1569, Weisz, 1974, 1977) atleast partially in that the
MA-rmatch equalizes cognitive abilities in basic learning,
reasoning and problem-solving areas at the lower ability
(MA6) level. It must be noted that the experimental control
ir the present study provided sufficient opportunities,
through repeated trials paradigm,'for the retarded and
nonretarded to learn, reflect and perform. Therefore, the
conclusior that the equal performance of these subjects is
not an artifact of task simplicity, but a result of
cognitive efficiency -to produce similar recall. This result
is not consistent at the higher agility (MAB) level.
Therefore, it aprears worthwhile to investigate further on
the effects of IQ and MA at several levels to pin point the

specific differences that these children manifest.



101

In addition to specific concepts in netamemory
development, present results have aléo provided insights
into the role of reflection-impulsivity dimension in
Frediction accuracy. The finding that higher ability noramal
reflectives are tetter predictors of their menory capacity
limifations and thus are more accurate in estimation
appeared to support the notion that metamemorial knowledge
of estimation accuracy is not only relateed to cognitive
developmernt but also to cognitive style. Additiomnally, it
appears that the acquisition of knbowledge about one's own
mepory capacity limitations is related to repeated task
exreriences as well as to the cognitive style one engages to
roritor, introspect ard evaluate nis memory pehaviors.
EFarlier research in metamemory documented evidénce on
developoing awareress as an age-related phenomenon(Kréutzer
et al., 1975; Yussen & Levy, 1975)without regard to subject
variables such as cogrnitive style. On the basis of the
preéent results, one would conclude that subject factors
such as cognitive style and developmental level interact to
determire prediction accuracy. For this reason, aithough
both inpulsive and reflective subjects showed improvement in
accﬁraéy of estimation with repeated fasks, higher ment._
age reflectives performed better than the lower mental age
subjects. The present data must be fu;ther refined in teras
of determining more specific relationships between

reflective and impulsive subjects! developmeut of

metamemorial knowledge at various age levels , between
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cognitive style and task demands per se lorger lists of

items-in a similcr repeated trials paradigm. It would also
"seen prcfitable to investigate the relationship of
impﬁlsive/reflective dimension to span estimation and actual
recall performance Lty replicating eérlier studies utilizing
similar samples (Flavell et al., 1970; levin et al., 1977;

Yusser & Llevy, 1975).
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APPENDIX 1

Stimulus pool and Matching Fa@iliar Figures
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14,
15.
16.
17.
18,
19,
20,
21.
22.
23.
24,
25,
26.
27.
28.
29,

30.

Ear

Wagon

Stovgﬁgjen)
Belt ¥

Tie

Boot (Shoe)
Can

Brush

Truck

Dog

Pear

Banana

Spool (Thread)
Apple
Rooster
House

Drum

Blocks
Icecream Cone
Duck (Bird)
Mug (Cup)

Boat (Sailboat)
Boy

’Nail

Spoon
Cat
Bear
Jacket
Girl
Guitar
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Stimulus Pool

31,
32,
33,
34.
3.
36.

37.

38.
39.
. 40,
41,
42,
43.
44,
45,
46,
47,
48,
49.
50.
51,
52.
53.
54,
55.
56.
57.
58.
59.
60.

Rain (Umbrella)
Pﬁr§e

Hand

Knife
Finger
Birthday Cake (Cake)
Soap

Bus

Head

Baby

Table

Pie

Girl

Cow

Horse

Broom
Clown

Tree

Chair

Wheel (Tire)
Keysy

Fish

Bell
Pencil

Ball

Pin

Baby
Elephants
Suitcases

Hot dog
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Estimation - Recall Tasks
(Sample Stimuli)
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House
Scissors
Phone

Bear

. Tree

Leaf
Cat

Dress ///«f\\\

Giraffe
Lamp
Boat

Cowboy
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APPENDIX 1.3
Matching Familiar Figures

Test Items
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£ Guidelines for Administering and Scoring
The Matching Familiar Figures Test

"I am going to show you a picture of something you know and then
some pictures that look like it. You will have to point to the picture
on this bottom page (pint) that is just like the one on this top page
(point). Let's quéome for practice." E shows practice items and helps
the child to find Ehe correct answer. 'Now we are going to do some that
are a little bit harder. You will see a picture on top and six pictures
on the boitom. Find the one that is just l}ke the one on top and point

to 1it."

E will record latency to first response to half-second, total
number of errors for each item and the order in which errors are made.
If S is correct, E will praise. 1If wrong E will say, '"No, that is not
the right one. Find the one that is just like this one (point)."
Continue to sode responses (not times) until child'makes a maximum of
six errors or gets the item correct., If incorrect, E will show the

righr answer.

It is nécessary to have a stand to place the test booklet on
so that both the stimulus and the laternatives are clearly visible
to thé S at the same time. The two pages should be practically at
right angles to one another. '
Note: It is desirable to enclose each page in clear plastic in

order to keep the pages clean,

Instructions for the Scoring of the MFF

Rank order latencies from the fastest mean response time across
all twleve items to the slowest and split at the median. Then take
the total number of Errors and rank order them from the highest
number of errors to the lowest. Children who were above the median
on speed and abové the median on errors are called impulsives. The
children who are below the median on speed (that is, they have very
long average response timés) and below the median on errors are

called reflective children. The other children are omitted from



the analysis,

Thus one combine both response -ime and errors.
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Pre-test metamemory responses of all subjects
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APPENDIX 2.1

Pre-test Metamemory Responses of All Groups

(N Ss Giving Types of Answers to Questions 1, 2, and 3)

Subjects MA 1. Forget? 2. Good Rememberer? 3.Friends Better?
(N=20) Yes/Sometimes No Yes/Sometimes No Yes/Sometimes No
Normal 6 i7 3 20 0 12 8
EMR 6 9 1* 19 1 17 3
[ 4
TMR 6 14 6 19 1 17 3
Normal 8 19 1 20 0 17 3
EMR 8 17 3 19 1 16 4

* Chi Square Value = 7,35; df=2; p<.025
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r | %‘
Pr¢~rest Metamemory Responses of Normal and EMR Groups
(N Ss Giving Types of Answers to Questions 1, 2, and 3)
Subjects MA 1. Forget? 2. Good Rememberer? 3. Friends Better?
(N=20) Yes/Sometimes No Yes/Sometimes No Yes/Sometimes  No
Normal 6 17 3 20 0 - 18 2
Normal 8 19 1 20 0 19 1
EMR 6 9 11* 19 1 17 3
EMR 8 17 3 19 1 16 4

* Chi Square Value = 7.033; df= 1; P<,n08
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Pre-test Metamemory Responsesvik

(N Ss Giving Types of Responses to Questions 4 and 5)
g LYPp p 3

Subjects Ma 4. Things Easier to Remember? C. Things Harder to Remember?
(N=20)

Categories Instances No/Other Categories Instances Np/Other

Normal 6 4 16 0,9 2 -17 1/0
EMR 6 1 19 0/0 0 20 0/0
TMR 6 1 19 0/0 1 15 2/2
Normal 8 1 18 1/0 1 18 1/0

EMR 8 0 1~ 1/1 0 19 1/0
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e
Post-test metamemory responses of all subjects
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Post-test Metamemory Responses.

(Nth Giving Types of Answers to Questions 1 and 3)

Subjects MA
(N=20)

1. Any Guessing?

125

3. Feedback Helps?

Yes/Sometimes No Yes/May be Not Sure
Normal 6 9 11 17 3
EMR 6 9 11 20 0
TMR 6 15 5 19 1
= \
Normal 8 12 8 18 2
- B (_’,
EMR 8 8 12 18 2
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Recall Ho Many'(out of 12 itans)?

# of items Normal (N=4 EMR (N=40) TMR (N=20) MA 6 MA S8
0 0 o o

0 0 0 0

0 0 0 1

7 0 11 6

5 11 11 2 12 12

6 | 15 | 12 1 14 14

7 p 3 a T, 1

g ) 1 7 4 7 5

9 1 0 - 0 1

10 0 0 s s 0

) 11 0 0 0 0 0
12 o o 8 8 0



APPENDIX 4

ANOVA Tables for regéll data of all reflective
and impulsive subjects
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Sumnary of oneway Analysis of Variance on Recall Data for All

Impulsive and Reflective Groups at MA6 Level

Source N df MS F
Between
TMR(Im/Re) £ /7 1 0.01 0.01
Error 13
~
Between
EMR(Im/Re) 8/8 1 0.56 1.55
Error 14 g. 36
Between A
Nor (Im/Re) 6/11 1 0.71 1.19
Error 15 0.60
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Summary of One-way Analysis of Variance on Recall Data for All

Impulsive and Reflective Groups at MA8 Level

Source N

df MS F
Between
EMR(Im/Re) 9/10 1 1.65 1.95
Error " 17 0.85
Between
Nor (Im/Re) 7/10 1 0.11 0.15
Error 15 0.68




APPENDIX 5

Descriptive data on all impulsive and reflective

subjects
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8 APPENDIX 5.1
Meci- Scores fo: VYTF Time and Errors
fro M2 Subje~ts

Subjects N Tine(Sec.) - Errors

£
Normal 20 13.45 20
EMR 20 7.45 20
TMR 20 9.16 30

Median Scores for MFF Time and Errors
for MA 8 Subjects

Subjects N Time (Sec.) Errors

Normal 20 15.62 14
EMR 20 11.12 17




132

APPENDIX 5.2

Impulsive and Reflective Subjects at MA 6 Level

Group IoouLl L Reflective
(N=I‘. J/
Ncrma. A &
MR 11
U ol A

Impulsive and Reflective Subjects at MA 8 Level

Group Impulsive Reflective
(N=20)

Normal 7 10
EMR 9 10




