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Children's understanding of their memory process

or their metamemory abiiiﬁy develops throughout the

preschool and school agéd years. These developmental

changes have been the focus of much

v -

paper reviews the relevant research

ment of young children's“metamemory

lationship between their metamemory

performance, and the training and educational implica-

tions of this research.
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How'Dq'I Remember: Young Children's
Understanding of the Memory Process N5~

&
a

"Go upstairs and bring do#; your shoes and sockél" What

s F. .

~color are, your new pants?'" '"Mary had a little lamb...ﬁ "A, B,

C, D...". All of these taské we ask'of young children require

researchhhﬁs described. the development of these memory skills and

understanding across the pre€school and school-aged years. The
purpose of this paper is. to review and discuss the research on

the development of .young children's (3-7 years) understanding of"

their memory process or their metamemory ability. *

-

Metamemory as defined by Flavell and Wellman (1977) includes
the knowledge: 1) that memory.siﬁUations call for effort and

rd

‘memory related activify; i) that person factors or characteristics,
(e’ g., lihitations of ability) can inéluence memory'péwformance, |
35 that some task factors (e.g:, nhmber‘of objects, amount, of/
study ‘time, ‘type of'items) can influence memory-performahce, and ,
4) that Eognitiée strategieé (e.g., repetition,“groupiné) can _ _
facilitate performance. Metamemory includes not only a'considera-
tion of each of these’four components,.but also, the interaction
of the components (i.e., the interaction of the -age of the chil%};

p .
with the number Pf task items,with'a grouping stratsgy). F?nallyk. & ¢
metamemory involves the sélf-mbnitoring of the various factors
guring the memory. process. For example,_inier?al‘decisians are
made regarding strategy sele;tioﬁ, stratégy effect%yeness, readi-
ness for recall, -the use of reazudy time and the need for further

, ] N ‘
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search.




" . Memory Tasks Require Ef fort. ' .
The first knowledge component concerns children's sensitivity
to the fact that memory tasks often require effort for successful

recalhx\ Early research (Appel, Coner, Mccarrell, Sims-Knight,

Yussen § Flavell, 1972) compared children'ssstudy behavior and

recall on two tasks, one with instructions to memorize for future ¢
.recall.and the other g ’w1th 1nstructions to just look care-
~Fully Thi's research found that 4 yr. olds, failing to differ-

+

'entiate between the demands of the two tasks, performed equally i
on both‘tasks The ll yT. olds, clearly differentiating between
the tasks, had. higher recall on the task requesting memorization
The 7.yr. olds had a begining grasp of the implications of the'
memorjzation instruction but had few study skills to facilitate

their performance on the memorization task. ) ,' )
G resancn e st -
Latér research with simpler, more meaningful and interesting

tasks has suggested that young children do hay€ a beg1nn1ng under-
standing of the demands of memory tasks. For example, 4} to 51

yr. olds will look more at a model if explicitly told to«remember
in order to reproduce- later (Yussen, 1974). Mso 4 yr. olds .
attend to a model longer under the task condition to remember the

items because later we will play a game with them, then under the

condition to simply remember the items.

'Even 3 yr. olds had some understanding of the demand for,;
effort on memory tasks.‘ Eor'example, they had higher recall of )
the location of a set of\keyscdropped during a Walk when given
the fore-knowledge 1o remember the site, than when not given -this

. . “ R
fore-knowledge CAcredolo,}Pick § Olsen, {1975):- Similarly, 3 yr.

0 .
5 ..
< \ . , ‘\‘\\
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olds had higher recall whén given the instruction to "rg@ember L

. . { -
where the toy 15 hidden" as opposed to the instruction to

"wait |

here with the hldden toy" (Wellman, Ritter § Flavell, 1976).. In

addition, children told to remember rather ‘than wait exhibiked more

memory related behavior during ‘the delay time. While waiting

-

these children tended to touch or look at where the toy’'was hidden.
_ e
v

Thus, if the task is interesting and motivating to preschool
children‘they do realiir that a‘memory task pequires effort ™~ _They
understand.that an instrﬁction*to remember ie a call for memoriza-
tion activities. However, these activities are lim#ted to touching

4

and looking. : E

\

Person Variables

R

Developmenfal chénges,in_children's understanding that
characteristi¢s in the person can influence memory performance

have also been found. With age and experience ‘children begin to

understand their personal memory limitations and capabilities.

,Their mnemonic seif-éoncept bekomes more elaborated iﬁe differ-

»

entiated. ‘
/

Generally, .young children's unden%tanding of the boundaries’
of their short-term memory ability is quite'limited. When asked
to predict the number*of pictures they could sucgeséfully recall, .
nursery and.kindergarten childrep often over-estimate their short-
term memory §ban. In'e.s;udy by Flaveﬂl,AFriedr{ch andAHeyt (1970),

over 6ne half of the 4-6 yr. old children predicted that they cohld_

~

- remember all 10 items (the maximum number of items). Fewer than

bne third of the :7-10.yr. olds over-estimated their memory capacity.

=
’ -

- -

When asked why they could remember as many as iO jtems, young

t ) . ‘ T
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o
children's reasons referred to-their personal ability ("because

I have a good mind" or "cause/I have a good rememberer"),or'xheir

personal familiarjty or preference for the objects rather than to

the number of objects (Worden, SladeWSkl, & Awig, 1979). S Their

unrealistic predictions are not due to a lack of understanding of

the demands of the task, i.e., to make a pred{gzién; Five year olds
: ',

were asked to predict the number of items they douldwrecali and'

to predict’how far they Could jump. While their'predictiOns of

-4

the cognitive action of memory recall wege highly inaccurate,

- their predictions of the physical action df jumping were much more

{
4

{

v t

%

b Y\

L4

[ ]

accurate (Markman, 1973). .

. -~
A o

Alihough young children de not-understand the end points of
their short term memory they de have some sense that it ig»linited.
When asked. whether it would make a_ difference if they'got a drink
before calllng a Just heard phone number, kindergarten children
real1zed that it would make a d1fference (Kreutzer, IeOnard G
Flavell, }975). Immediate recall was preferred to delayed recall.

Also 3, 4, & 5 yr. olds éenerally fglt that they would have better

“recall-with the help of a friend than without help‘(ﬁellman, 1977).
\ ) .

In the same study, another person variable, age, was understood

by preschoolers. They responded that a baby would recall dess

-,

_than an oldbr person. ¥

It seems then young children recognize some of their limita-

‘ ﬂtion§ and capabilities but they are certainly still in the beginning

stages of developing their\mnemonic self-concept.’ ’ ‘

&

Task Variables

With rncreasing age children come. to recognize that certain
. ‘ ;
o

/
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variables in the task can influence the ease of storing and re-

trieving information. Stimuli variables such as whether the items

to be remembered are related, familiar, or numerous, can influence
task difficulty. Also task conditions such as veibatim vs.' para-
. » phrased recall, and length of study time must also be considered.

. ,
Young children §eem'to”haVe limited understanding of the

facilitative quallty of relatlonshlps ex1sﬁ1ng.among stimuli. to

be remembered. For example, when asked to predict the relative

difficulty of sets of related or categorized objects versus sets

! of unrelated obJects, ch11dren 7.yrs. of age did not recognize

-

the relative ease of recall of categorized items (Moynahan, 1973)

Ky

Similarly, when asked\to generate their own lists for recall, ,

young children produced a list of untelated words. Older children,

however, utilizing the mnemonic strategy Ofrcategorization, pro-

o

duced lists containing related words (Tenney, 1975)-. *In anotheri

study, 6 and, % yr. olds given two lists-:one list containing names

and actionms, and the other 1list containing highly assoc1ated

antonvms——recognlzed ‘the relative ease of the g;tonym list when the
rtwo lists were of equal length. However, when the experimenter

added . oneymore pair to “the antonymn-li%t, it was then seen as ‘more

d1ff1cu1t than the name- actlon 115t. Most 6 and 7 yr. olds.failed

. tc recognize the much greater ease of the semant1ca11v related
Citems. ' o
» »
- Al ) "” N . -: . N - ‘ .
. . Younger children had onlyQa beginning understanding that tasks

requiring!Verbatim,,"Word for word" recall was more’ difficult than
tasks requ1r1ng paraphrased, 'in your own words", recall (Kreutzer,

et[alt, 1975). By first grade, ch11dren sensed that longer length

Lo

' 8 ‘ ’ _ \
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ay result iﬁ?betﬁfr recall. For example, they

1

Foum and six year olds ?tudled for the

\

same length of time whether they were asked to remember the items

for a few minutes, 1 day, Qr 7 dayS’(ngoff,‘Newcomh, & Kagen,

1974). " _ - .

¥

There are however, se#eral task varfahles that young children

do understand Preschool ch11dren definitely understand that the

number of. items and their: fam111ar1ty with the items 1m§1uences

sdifficulty (Kreutzer,‘et.al., 1975). They also n@alize that ‘noise

or distraction could be a‘detriment to memory perfbrmance (Wellman, °

i N - (
1977). - ETRE N ‘ ’

Strategies S .
' y - ! .
Successful memory performance often requires the use of plan-

ful behavibr or strategies both at the time of storing and at the

time of retrieving the information for recall. Young children's :

N »

understanding of the facilitative nature of strategies is very

limited. o

As cited earlier, young children do not understand the role

of categorized information. When asked to suggest a strategy for

) [ Y

potential{y categoriZable?information, they suggested categeriza-\
tion less often than odder'children. A developiiental trend in

the suggestion of the memory strategy of rehearsal the repet1—
tion of the names of the obJedts, has also been found (Kreutzer,

et.al., 1975). The main’ strateg) that young ch11dren seem to.

-t N -
S
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. . / . .
understand is "looking" and "touching". Although-it is helpful

Mto look and'toudh, these strategies have 'only limited potential.

. . 4
< The amount oprlanfulness for the retrieval of information

also shows changes w1th age. Children were asked to imagine

-

going skatlng with a friend affer~school the next day and then

asked how would they remember to take their skates the next

»

-

rmornrng. Older children offered more mnemonic strategies and -

_Hﬁpowedfmore planfulness in their responses than younger children.
E . . 2

Similarly, when asked to think of things to do to find a lost

facket, older children tended to go backwards in their memory
. wi .

V4

séarch (i.e;, I1f the last place 1 went'was then I'11

look there first. | If it is not there, I will go because

I went there next). Younger children did not exhlb't this level of
planfulness (Kreutzer, et.al., 1975). The limited use of strategies
and iack of planfulness among‘young children may account for their

lower nemory performance as compared to older children.

Interaction of Variables

Although most of the research has looked at each of the
components of metamemory separately, in reality they iﬁteract

with each other. For example, certain types of information may \{

"be easier for some people than other type‘;(Task X Person) or a

’

strategy may help on onc task but not. on another (Task x Strategy),

or strategy effect1veness might depend on both the task and the
person (Strategy x Igsk x Person).
Little research‘has looked at young children's understanding

of a combination of factors upon memory performance. In a recent

study (Wellman, C0111ns, & Gliebman, 1981) preschoolers, second

i0 »

‘'
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graders, fourth graders, and adults were é%ked to: assess simulta-
neously the 1nf1uence of number of 1tems and amount’ of effort upon
memory performance. Subjects were asked to predict the number of .
items they could recall give tasks having three different number

- of items--4, B, and 12, -at three diffe¥ent levels of effort--zero,
little, and much. Even preschoolérs realized that memory perform-
ance was the joint product of number of 1tems and amount of effort.

<

In.this situation preschoolers were able to consider two varlables

Y
s

simultaneously. However, young children's conception of how these
veriaeies interacted differed from older children's and adult's.
The amount of information to be remembered played a'lesser'role i@
youngfchiidren's'conception than amount ofHeffort~ For, young.
childreﬁ, if one tried hard even a 1arée number of'iteﬁs ceuld

* be recalled. Given that fn reality memory variables interatt in
numerous possible ways, future research in this vein should\Prove
fruit ful. | | ' |

S ’ /
Memory Monitoring -~ "

Not only is knowledge of person factors, task factors and
strategie; important_fer succeseful memory recall, but the con-
“stant self-monitoring of these factors is ;ecessery. During the
memory proce§s some questions one might ask oneself ére:u 4) Am
I ready for TE%?li_or do I‘need to study more?, 2) If I need to
study more, what do I need to study?, 3) Have I recalled all the
items or %zould 1 searcﬁ"for them?, 4) If I remembered five items
oﬁ thatgtask, then how many‘items will I remember oﬂ this‘similar
task?, 5) What strategy weuld‘help on this tasks? and, 6).Did-’ -
the st{;tpgy help? “Although memory monitoring is a very difficult
area to study because of its internal natﬁre, some research has

| 1i °
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inveétigated the limitatioms and capabilities of yoang children‘s‘ A
memoTy monitoring. /f\ ’
Youmg°children are somewhar aware when they have or have not°®
completely recalled all ef the items (Moyn%han, 1970). iWhen
presented.the items; thef also can recogniie those items rhey'had
or had not recalled. (Masur; McInture, & ﬁiavell 1973) However, l‘ '{
when asked to pred1ct ‘their readiness for recalling a set of items,
4-6 yr. olds, were not very accurate, (Flavell, e t.al., 1970). 'Im
dditiom, when given a chance to restudy missed items, first grade -

children stud1ed as many already passed items as m1ssed 1tems

First grade children did not understand the value of spendlng more

time on missed items.

O
-

Finally, the research results on ehildrem'g use of Teedﬁnglm
to modi fy recall are 1nconclus1ve Markman (1973) found that some
5 yr. old children who grossly over- est1mated their memory capab1l-
ities (i.e., estimated .10 1tems) {mproved their prediction accuracy
when given either feedBack about their accuracy or.pracrice in
prediction. For others however, these experiences did not in-
fluence‘their behavior; In another study, Yussen and ;evy.i1975)
found suprising - res1stence among 4 yr. olds to give realistic .
memory est1mates These children, given the e%per1ence of recall-
ing a aequence of 10 1tem§ (and failing), still predict that theyv '
could recall 10 1tems. The preschoolers seemed aware of their
fa11ure but said th1ngs like "If you gave me a d1fferent list, I
could do it" (Yussen & Levy, 1975, p.507). Thus, young ch1ldren

still have much to lEarn in the area of memory mon1tor1ng -

X - L ..
%

\

¢




- How Do I Remember?

o

Metamemory and Memory Performance . .

1 \ N

The previopsly reviewed research reveals that young children

certainly have many insights into their very complex memory system.o
They do understand about some of the 11m1tatlons of short term

memoTy, about task qualities such as object familiarity, numerosity,

L}

and amount of study time, and about the need for effort on memor
Yyt I s y

+

tasks. However, their knowledge of the end points of short term
memory, of strategies, and about monltoring their memory Pprocess

is very limjted. -This .lack of anareness and knowledge may explain
the lower memory performance among young children as compared to -
older children and adults. q

!

The link between knowledge and performance. has been a major

1mpetus .imthe metamemory research . The assumption is that f

children's understanding o the memory process should influence
memor& performance. Research results to date investigating this
assumption are;mixed. Some research have reported a positive
relationship (Salatas § Flavell, 1975; Trepanler § Casale, in

press) while others reported no relationship (Cavanaugh §&

Borkowgki’, 1979; Kelly, Scholnick, Travers, § Johnson, 1976).

r‘i‘u
A major problem in the research is a too simplistic view

of the relationship between metamemory and memory performance.
As already described, the metamemor) components operate 51mu1taneous-
ly rather than singularly. Also a differential weighing of the
_ .
components 'on different tasks or times may also occur. In '

addition, metamemory is just one component in memory performance.

Factors such as motlvatlon and prev1ous enV1ronmental experiences

must also be considered. Thus, it seems that the relationship

13
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- between metamemory and memory perforgance‘%s very complex.
. X : |

Metamemory Training

- a . - ° . - h -
c Finally, since metamemory 1S an important element in memory

performance and since young children's ability is so limited, the
: queétion arises\whether thgir‘memory berformanee can be improved

through metamemory training. The questipn of trainingrmetacogni-

tive skills to improve performance is currently receiving much .

research attention. : ' , -
i :

Research by kénnedy and Miller (1976) suggested that these
kinde}gérten children trained in rehearsal and given feedback about
its effectiveness confinued to use the strategy. Those Chiidren
given rehearsal training but no feedback did not cohtinue to use
rehearsal. ThiS'typerf training, informed training,vcan facili-
tate performance. One problem with informal training is that it

does not include the very necessary component of self-monitoring.

’

In self-control training sgudigslby Brown.and others, chil-
dren are.taught’not only to produce the strétegy but also to
monitor,acheck{ and self-regulate its effectiveness. .For example,
in‘a study with mildly retarded children (MA = 8 yrs.), children
were taught the study time activities of rehearsing the list,
anticipating list items before exposing them, and self-checking.
Such training resulted in immedif e beneficial effects, maintenance
.of the strategy, and generaliiation'to pther tasks (Brown, Campione,

§ Day, 1981). Research with learning disabled children has also

suggested that improved performance can result from metacognitive

-

training (Wong, 1980, 1982). .
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Most of the research to date on metacognitive training has

b:en conducted with older retarded, or learning disabled children.
A word of caution, however, must be considered when appl&ingkthfs'-
t&pe’%f training or any étrategy traininé to younger childred. |
The.effectiveness of thé‘training'ma& be dependent upon develpp;" ‘ ,
men;al readiness for traf;ing.‘_for example, in the Brown'sfhdy, ‘
metacognitive training waé not efféctive with YOﬁﬁger retarded
childrén,(MA =6 yrs.). It is unknown at this time wheéher young
children are developmentally ready§¥br such monitoring of their

memory process.

Conclusions

[ - -
The metamemory research has revealed that young children are
in the process of developing an understanding of the many person,
T
task, and sfrategy factors that can influence memory performance. o

Many differences occur between young children's understanding and

that of older children and adults.

Recognition of these differences by early childhood educators
is very important. An awareness of these différenées can in- Kﬁf
fluence the type of environmental experiences we provide andhthe
memory task demands we make of young childgén. For example,iadults

can use an elaborate system of mnemonic strategies such as rehear-

sing the names of the items, categorizing the items into groups,
. ¢

.and associating meaning to facilitate their memory performance.

Adults often expect yocung children to have similar capabilities.

However, young children aré"totally unaware of such strategies.
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Teachers can perhaps facilitate the development of awareness

andquse of strategies by providing children with meaningful,

" interesting memory tasks, helping children become aqare\of the

4 .
meaning and relationships, modeling mnemonic strateies, providing

feedback about the children's performance, and encouraglng self-
checking and monitoring activities. Such techniques’in interaction

with the developmental readiness of the child may influence memory

s

performance.

Future research on the interaction of person, task and
strategy factors, the monitoring of these factors, and the p0551b1e
training- of metamemory to improve memory performance is very |
necessary. Such research should proylde‘further insights into our

L]

understanding of the development of young children.
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