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\ ABSTRACT

[

The purposes of "the present s%udyrwere to defermiﬁe whgfher
young cﬁﬁldren would use previously-trained memofy skills in an
entirely new memory task and wﬁefher a previously-trained rehearsa!
skitl w0ula be used more .than a more complex sentence skill, Ninety=
six second-grade S5s were presented with either a ;erial or paired- \\\_/’
associate training task under one'of the following three instruction
, conditions: (a) standard instructions to remember the ife;;; {b)
instructions %o rehearse the }jéﬁs; {c) insfrucfioﬁs to join the items
"in sentences. One week later half thg Ss who oriéinally recelived
a serial task were presented with another similar serial transfer
Tgsk while the other halt were'pﬁgsénfed with an gnTirely new paired-
associate Transfer_Tés;. Halt the Ss who originally_received a
- paired-associate task were pfesenTéd with another similar paired-associate
transfer task while the other half were presented with an entirely new

seriaI‘TrQnsfer task.

1

The resylts showed that ihe’ Ss used their previously-trained

strategies when the Transfgr task wa§,enfi}ely“new as well as when it
was similar fo the original-training tasf in which the strategies
were ane_{raiﬁed; In gereral, the less difficult rehearsal

strategy was used by more Ss in the transfer tasks than the more

r

compiex sentence strategy. Both rehearsal and sentence training



? . . | ) SR

faciliteted recall in The paired-associate +ra|n|ng task buf only
senfence training facilitated recallin the paired-associate transfer
Task. In the serial tasks neither rehearsal nor sentence training

i

resulted in enhanced recalt.

»
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trained o use more efficient skillsﬂ!
: #

e -

CHAPTER . |

JNTRODUCT!ON .
. : a . ’

In the past few years there has been considerable interest in

. - » . - I" - " ~ .2 s
"inducing" or training children to use mare efficient memory skills

{e.g.,.Hagen & Kingsley, 1968; Rdsner, 1971). These studies have

trained children to label in serfal recall (SL) tasks {e.g., Hagen &
° - %

[

Kingsley, 1968; Hagen, Meacham 8 Mesibov, 19707, ?o_rehearse in

SL and free recall (FR) tasks (e.g., Hagen, Hargréve 4 Ross, 1973;
§ee?e9, Cannizzo & Flavell, 1967; Kfngsley & Hagen, i9§9;‘Rosner,
1971}, to éenerafe syntactic links or sentences in paired-associate
{PA) and FR tasks (e.g.,zJensen 4 Rohwer, 1965; Levin, 1972; Milgram,

1967; Rosner, 1971) and to categorize conceptually related items

o

in FR tasks (e.g., Moely, Olson, Halwes & Flavell, 1969). The.

results of these studies have revealed that depending on the age

of the c¢hild and the nature of the memory strateqy, children can be
o

- ™ -
wThe studies cited above appear #4o have both f\gorefical and

pfacfical implications, Theoretically, the studies tend to support

the contention of Flavell (1970Q) that memory deve lopment consists

-

. For a review of the literature andusuggesfions Tor future

research see Appendix A. C-



children are usually given‘materials to fearn but are not instructed

largely of The apph|ca+|on of effnc:enf memory skills {e.g., Iabelllng,
rehearsai). Based on “the assumpTlon Thaf age dlfferences in recall
reflecf underlylng age dlfferences in the use of memory skills, the above

STUdIES have generally indicated that children's racall s Improved

. when they are trained to use more eff|C|en+ skil]s.

FurThermoqe, it has been proposed by several investigators that

i

v - ‘ .
the above research may have imporfanfj?QUcafional implications (e.g.,
‘ 4 ) '

kA

Flavelt, 1970, 71; Rohwer‘& Ammon, 1971). At the preseqf time school-age

{

in more effncrenT ways of going about the task of remembering. Typically,

'chrldren a&r’haf+ to use fheur own memory sTraTegles, whaTever they mdy

o

- be. . It may be feaslble Therefore, to devise training procedures

wherein the teacher instructs students in the systemmatic use of more
efficient memory skills. In This way much more emphasis c¢ula'be placeg

on the’ |mpor+ance of the child's studying and memorizing acf:viTue%r

'fhan has been *heﬁcase prevsously

wr

- ' An examination of previous. training studies reveals that children

were trained to'use memory strategies on specific recall tasks (i.e.,

" either SLl PA, or FR). However ~there i{ no information if children

. # .
use these trained skills in other memory- situations. |f children

4

are to defive optimai benefit.from the ?raiﬁing procedures,. then the
use of these skills should not be timited to a single memory task,
but instead The skills should be used on other memory tasks as.well,

The*notion ThaT chlldren generalize memory sTraTegIes has

L]

Theore*lcal supporf Flavell (1970 has.proposed that as the child

becomes lncreaSEngly adept or proficlient at _usipg a parficular memory

skill he beglns to use it in a much wider variety of memory-related

'

. B
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situations. According to Flavell:

in the case of verbal rehearsal, for example, we

could suppose that the growing child increasing
overlearns verbal-lab&l responses to object stimuli,
becomes increasingly skillful at rapid, subovert
articulation of a string of labels, becomes better
attuned to the sequencing and recycling (starting
again at the first word) "rules" of repeated rehearsal,
and the like. As these component skilis mature, verbal
rehearsal becomes a more serviceable and hence more
readily elicitable response pattern in a variety of
appropriate situations, including those in which it
could serve to mediate recall.' (1970, p. 205 )

Ideal ly therefore, children shoqlg be able Toluse memory skills on a
variety of memory problems. Whereas previous training studies have
demonstrated that children can be trained to use 1hesé skills on single
training Tgsﬁg/fhey have ngf demonstrated that chiltdren can u;e these
skills on more than oné task.

Although The_frafnipg in previous studies may have been successiul,
~there are difficulties in evalﬁéfing the succesg of training whén}'
the transfer task is the same, as the task used in training {i.e., IK
specific Mansfer task).. It is possible, fof example, that the transfer
task-Itself may elicit the previously—+rained strategy because it was
assoclated with the strategy during training. Simitarly, the E's
presence might be cpuse for the child to use the strategy if the same
E previously Traigéﬁ'fhe child to use the strategy. One improvement
over previous Train{ng studies therefore, would.be the uée of a new .
recall task which the child has not previously'encounfered (1.e.,
nonspecific ftransfer Task). bt is very unlikely that a new transfer
Tagk would elicit the strategy because ;f a previous strategy-task

association. Consequently, the child's transfer of the skill would

constitute better evidence of the effectiveness of training.

“
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: 4
ft,is of interest therefore, to investigate children's +ransfer

of memory skills to new memory tasks and to examine Tﬁé condiTiops
which may lead to an increase In the amount of Trsns er. One variable
which may be imporTanT in deTerminiﬁg The.am0un+ of gransfer may be the
~complexity or relative difficulty of usjpg the &enory ;kill itself.
If a cHTld is trained to use a more comp lex and ditficult strategy,
such as producing sentences in a particylar task, then he may ;xperience
mOﬁg difficulty in using that complex strategy fn a new task Than‘he
would In using a more simple and easier sTraTégy such as rehearsai.
Stated simply, the am?unf of fr;;sier may be a function of the
complexity of the me;ory strategy. ~

~On the ba;is of the above discussion two independent variables
were selected for the present study in order to examine children's
Trénsfer of memory skills. The first variable was the type of transfer
task: a specifie fransger task simifar to the one ﬁsed in training
and a nonspecific transfer task different froh the one used in Training._\_S
The second variable was the type of mepory ;killf a control group
-given standard memory instructions, a group given insfrgcfions in the
use of-an efficient but simple rehearsal strateqy, and a group given
instructions iﬁ.The use of a more complex sentence strategy. Thus the
specific .purposes of: the present study were: (a) to train chiidren

o

to use rehearsal and sentence strategies, (b) to examine the transfer
of these skills to specific and nonspeci fi fransferﬂ+asks and (c)
to determine whether the complexify‘of Theﬁgfrafegy éffeéfed the
amount of transfer.

The plan of the study was as follows. One group of second-grade

children served as controls and were given standard memory instructions;
~

¥
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8 second group was given rehearsal instructions; and a fhléd grodp was
given sentence InsfrucTiOns. Half the children in each of these three
groups }earned a list of SL items while the other hal{ learned a fiéf of
PA items. One week Igfer the 2; were examined for the trangfer of
memory 5Trafe§ﬁés. Half the Ss trained on the SL task were TesTed Ffor
Speclflc transfer on another SL task while the other half were tested
for nonspecific fransfer on a new PA task. Half the Ss trained on the .l: A
PA task were tested for speclfic +ra;sfer on another PA task while the
other half &ere tested for nonspeclfic transfer on 2 new SL task.
The age level, memory strategies and tasks employed by the

present study were selected for The‘fol1o:ing reasons. Second-grade
children do no; spontaneously generate senfences {e.g., Jensen & Rohwer,
1965) nor purposeful rehearsal (e.qg., #lavelt, 1970) to improve their .
recall. It was assumed therefore, that children at this age level
"would not spontaneous ly éenerafe these sTraTegieé unless they were,
previously trained to use these skills. : : ’

. Rehearsal and sentence sfréTégies were selected for the following
reasons., Firstly, rehearsal iIs a moré primitive and simpler strategy
than sentences (e.g., Flavell, 1970). Secondly, second-grade children
benefit from.senfence tralnlng {e.g., Jensen & Rdhwer, 1965; Levin,
I972; Mligram, 1967) and slightly younger first-grade chiidren benefit
from rehearsal training (e.g., Keemey et al., 1967),

" The SL task was sélec+ed because rehéarsal training facilitates
chlldren's SL performance (e.g., keepey et al., 1967; Kingsley &
Hagen, 1969). The PA task was selected because PA learning is facilitated
by sentences {e.g., Jensen & Rohwer, 1965; Levin, 1972; Mitgram, 1967).

I

The combination of rehearsal and®PA learning was in¢luded in the

L]
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presént study to -extend the findings of rehearsal training (e.qg.,
Kingsley & Hagen, l96§)‘fo children's PA learning and to enable a
comparison of the relative effecTivengss-of‘senfences and rehearsal as
strategies in PA and SL jearning. ‘

The hypotheses of the presenTlSTudy fell into two categories:

(1) those hypotheses concerned with the transfer of memory skills

o
and (I%) those hypotheses concerned with recall.

Hypothesis la More.children trained to use rehearsal and sentence
strategies would use these strategies in the transfer tasks than

untrained control children.

Hypothesis Ib  Sentence and rehearsal strategies would be used by more

-
Y

children in the specific transfer condition than in the nonspecific
transfer condiftion because the children were trained to use the

strategies’ in a task similar fo the specific transfer task,

Hypothesis Ic More children would use the simpler rehearsal strategy

than the more difficult sentence strategy in both transfer condqtgéys.

Hypothesis Ila Since sentence strategles facilitate PA (?call ‘

(e.g., Milgram, 1967) then those children trained to produce sentences

would remember more than control children in both PA training and

Yransfer tasks.,

L3

Hypothesis IIb |f the sentence strategy, is used by more children in

the specific PA framsfer condition than in the nonspecific PA transfer
condition (i.e.; Hypofhesié Ib) then recali would be higher Tn the

specific PA fransfer condition than in the nonspecific PA transfer

condition, : \
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CHAPTER ||

METHOD

- . i

vy
Y

Subjects: T

The Ss were 96 grade 2 children, (55 boys/and 41 girls) ranging in
chronotogical .age from 7.4 years to 10.] years with a mean age of 8.1
years. Table 7 in Appendix D presents infbrmafion concern}ng sex and

mean chronological age of the Ss in the control, rehearsal and sentence

s

‘groups.z

Design:

Sixteen Ss (9 boys and 7 girts, in most cases) were randomly
assigned to one of the six training groups of control-SL, control-PA,

rehearsal-5SL, rehéarsal—PA, sentence~5SL, sentence-PA. One week after

A

training half the Ss in each of the SL Traiﬁing groups were randomly

assigned to tﬁe specific transfer condition and were presented wifh.
anoThe} SL task. T1he remaining SL 5s were assigned to the nOﬂSpgcific
transfer condition and were presénféd with a PA task.” Half the é;

in each 'of the PA training groups wegefrandomly assigned to the
specific Transfe% condition and were presented with another PA task.
The remaining PA Ss were assdigned To‘The nonspeci fic Traésfer condition

and were presen+ed with a SL task. In total there were |2 different

transfer groups with eight Ss In each group. The male-female ratio

2. .Duang the study 2 Ss were replaced, one was absent for the transfer

"session, one due to experimenter error.

1 -
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Materials:

8

in each of the transfer groups }emained app?oximafely the same as in
the itraining groups.

in Tréining the independent variables were training task (SL,PA),
strategy (control, rehearsal;"senfence) and trials {two) and the

dependent measure was the amount of recall. In transfer the

-
“»

independent variables were Tranéfer condition (specific, nonspecific),
fransfer task (SL,PA}, strategy (control, rehearsal, sentence) i

trials (two). In transfer the two dependent measures were (1)} the

use of memory skills fn the transfer .tasks and (2) amount of recall.

A

The materials in the present study consisted of black liqé~1
drawings of familiar objects and animals. In each task half S?ﬁ}he
pictures were of the animal-object variety while the other halt
were -of the object-object variety. The PA materials were presented
on 15.2 x 12.7 cr. white cards with the stimulus picture on the
left side and the response picture on the righf side. The PA +raiqing
task consisted Qf eight picture-pairs with two additional pairs

serving for practice trials. The SL training task consisted of -

The same eight PA picture-palrs and the same two practice pairs.3

~The‘eighT SUL pairs were presented in the form of two smaller

tasks of four pairs each (i.e., eight individual items) with four of

N

the eight SL items. randomiy selected in each of the two SL tasks as,
. »

3. The present Sl task differed from other SL tasks (e.g., Kings ley
& Hagen, 1969) in an attempt to equate the dlfffculfy of SL and
PA' tasks. To accomplish this the SL items were presented in pairs .

arid onty half of the presented SL items served as recall [tems.

-



‘f

. Procedure:

9

recall items. In this way Ss IP both SL and PA groups were exposed to
the same number of items (i.e., eight PA pairs and four plus four or
eight SL pairs) and were fequired‘fo recall The'same Humber of items
(1.€., eight PA items and four plus four or eight SL items).

The spécific SL and EA-TFansfer tasks consisted of an additional
eight pairs éf items. The nonspecific SL and PA transfer tasks
consisted of the same specific transfer task items plus an additional
two pairs for practice trials. Since there were §wo recal | frialg

}.

- ’ . 2
In all tasks two sets of PA stimuli were prepared for the two PA

- recall trials. Examples of the materials used in the present study’

- are presented.in Appendix B.4

[

The overal | procedure'consisfed of two sessions, an initial
Training session followed one week later by a transfer session. The
tasks were administered individually tQ each S wWith. the S sitting at

_Table opposite E. All.sessions were tape recorded.

Y

* PA Training Session. Prior to the administration of the PA
items the Ss in tHis condition were instructea as to the nature of
the PA task requirements. The Ss were instructed as follows:

Today we're going to play a memory game.
I'm going to show you, dome pictures of things
which go together and you are.to remember which .
- things go together. Later 1"11 show you only
one of the pictures and you are to tell me the name of
the picture that went with it.
Each 5 was then presented with two pracfice pairs. After the two
¥ . -

.prachce pairs were presented E presented the two sflmulus pictures

and said "What went with. this one?" Following S's anT:crpa+|on E

- \

4. A complete list of the pictorial materials is available on request

. trom the author.

A
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presented the appropriate stimulus-response pair to confirm or correct
S's respénse. After establishing that the S understood what was required

!
of him E proceeded to the training aspect of this session using the

same two practice pairs.

Control Condition Ss in this condition were instrictéd as fol lows:
- Now |'m going to show you these pictures again and

I want you to remember them as well as you can.

Here's.a picture of a cow and a tie. Here's a picture

of a shoe and a ball. '

Rehearsal Condition Ss in this condition were instructed as'follows:

Now 1'm going to show you a special way that you can
use fo remember which pictures go together. Every
time ! show you the pictures.you say their names

out loud over and over again untii ! show you the
nex¥ pictures. Here's a picture of a cow and a tie
50 you say cow-tie, cow-tie, cow-tie. Now you try
it. The next picture is a show and a ball so you
say show-ball, shoe-ball, shoe-ball as many times as
you can. Now you ‘try it. C

Sen*nce Condition E; in this éondifion yeré instructed as follows:"

Now 1'm going to show you a special,way that you can
use To remember which pictures go together. Every
time | show you the pictures ! want you to Tmke up -

3 story out loud about the two pictures. Here's ..

a picture of a cow and a tie so you might say the

cow is wearing the tie, Now you make up a story.

The next picture s a shoe and a ball so you might (:ﬁ‘\
say the shoe kicked the ball. Now you make up’'a story,

LY

Atter the rehearsal and sentence 3s used the strategies on the two

A N -

practice pairs E presented the two practice stimuli and tested the

-

5s for recall. The control Ss were again tested for recall on the

same practice items. - . i
Fotlowing the initial practice trials Ss in the rehearsal and
sentence groups were instructed as follows:

You see how (saying the names over and

» over again, making up stories about the pictures)
helps you to remember more. Now | want you to '’
use the same way of remembering that | taught you
on these new pictures. .
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E fold Ss inthe control condition "Now | have some more pictures for

- o
n

you' to remembef . E ¥hen presented the remaining eight PA training pairs

. ¥ ’ '
“at a 10 second rate with a five second inter pair interval. The ftirst

recal v trial- foljowed imediately after the preseftation of the eight
pairs. The stimulus items were presented at a |0 second rate with a
five second interstimulus interval. As each\sfimulus item was “
pre;én+ed E_said:"Whaflwen+ with this one?” A second recall trial

followed 10 seconds after the flrst. The order of presentation of

the stimulus items was randémized for each recall trial.

5L Training Session Prior to the administration of the SL jtems
the 5s in this condition were insfnucﬂsglas to the nature of the
SL task requirements. The 5s were instricted as fol lows:
Today we're going to play a‘memory game. |I'm
going to show you some pictures and | want you
to remember where | put them. After | have covered
up the pictures so that you can't see them L'l
point to some of them and I want you to tell me
the names of the ones | peint to.
E then.presented the Tﬁo practice pairs, the first placed face-up
then face-down followed by the second pair first placed face-up then
face down next to the first pair. On the blank side there was a

\ -

vertical black Iine dividing each pair in half, denoting a 'separate
space for each hidden picture. E then pointed to two of the hidden
pictures in a left-to-right order and said "What was this one?",
As §_a++§mpTed to name each one it was .turned face-up to confirm
or correct S's response.  After establishing that §_undersfood the
SL task requirements E proceeded to the training aspect of the study

using the same two practice pairs in the same manner. -

Confro} Condition §§ in this condition were Instructed as foliows:
3




' i2

- Now "I 'm going to show you these pictures again and |
© want you to remember them as welt as you can. Here's
a picture of a cow and a tie. Here's a picture_ef a
shoe and a ball. )

Rehearsal Condition §§ in this condition were instructed as follows:

Now 1'm going to show you 8 special way *that you can
~ use to remember where the pictures are. "As | place
the picturegPon the table you say their names over
and over again until | show, you the next pictures..

Here's a picture of a cow and a tie so you say
Cow-tie, cow-tie, cow-tie. Now you try it. The
next is a picture of a shoe and a bali so you say
shoe-ball, shoe-ball, shoe-ball as many times as you
can. Now you try it. ’

sentence Condition §§ in this condition were instructed as follows:

v Now 1'm going *to show yoy a special way that yoqu
can use to remember where.the pictures are. As |
place the pictures on the table you make up a éTory
out loud about the two pictures. Here's a picture
of a cow and a tie so you might say the cow is
wearing the tie. Now you make up a story. The next
is a3 picture of a shoe and a ball so you might say
the shoe kicked the ball. Now you make up’ a story.

1)

After the Ss praﬁficed on the two pairs the E again tested for recall
= ) =
by peinting to two of the hidden items.
Following +he initial practice trials Ss in the rehearsal and

sentence groups were instructed as fol lows:
. You see how (saying The names -over and

over again, makihg up stories about the pictures)

helps you to remember more. Now | want you to use

that same way of remembering’ that | taught you on

these new pictures.

f !

Ss.in the control condition were told "Now | have some more pictures
for you to remember", ' E then présenfeﬁ the first four of the eight
SL pairs in one long horizontal row extending from S's left to his
right. The pairs were presented face-up for 10 seconds then
face-down, followed five seconds later by the next pair of items,

A L}

placed adjacent to the first.pair. After the presentation of the
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fourth pair E poinfed in a leff-to-right order to positions gpe,-four,
tive and seven at-a 10 second rate with a fivelsecond interstimulus
interval. As E pointed to each picture he safd;"Whaf was this oneé"
“The second recall trial followed 10 seconds after the first with £
pointing to the same hidden itéms in the same manner. The second SL
task was administered immediatety after the second recall trial of The
first SL +ask. £ collected the firs+ SL task items and S;id "liow

.1 have some rore pictures for you‘Tb remember .in the same{way."

The second SL task wés administered identical to the first, with two
recall trials, and in,this task the recall }Tems were in positions
two, three, six and eight,
| In both rehearsal and sentence training conditions the training

-

criterion was that the strategy be executed on all eight pairs.of

items. |f the S stopped using the sfrafeg!/zfﬂgig\nmf begin to use

it £ prompted verbajiy: Following the training session all the Ss
werc thanked for participating and told they performed well. In
addition £ told Ss in the rehearsal and sentence conditions the

following:
- . P
You see how easy it is to remember the pictures
when you use the special way,that | taught you.
I want you to remember that special way of
remembering because it will help you remember ing
in a new game which | will show you’next week.

Transfer Session One week later all of the 5s were examined for

the transfer of memory skills. In the transfer sessions the '
administration of items was identical to training except that E
provided no prampting. - . ' "

? .
Specific Transfer The specific PA and SL transfer tasks consisted of

elght new pairs of ‘items presented in the same way #s in the PA and



SL tasks used in *fraining, with two recall trials. Prior to the task
the Ss were.ihstructed as fol lows:

I have another memgry(gbme tfor you tfoday. When |
show you the pictures | want you to use the best

, Way of remembering that you know and please speak
out loud.so | can hear you,

Nonspecific Transfer The nonspecific PA and SL transfer tasks

consisted of the same eight pairs used in the specific transfer

condition plus an additional two new pairs for practice trials.

Nonspecific PA Transfer Ss in this condition were instructed as

follows:
I have a new gemory game for you today. |I'm
going to show you some pictures of things that
go together. tlater I'll show you only one of

the pictures and you are to tell me the name ot

The picture that went with it. When | show you
the pictures | want you to use the best way of
remembering that you know to remember the pictures.
Please speak out loud so | can .hear you.

E then presented the two practice pairs and then the two stimulus

s

pictures to allow S to anticipate the correct response. Foliowing

S's response the correct stimulus-response pair was shown to confirm

of“correcT_é. Following practice E told these Ss: -

Now we're going to play this memory game using

14

new pictures. Use the best way you know to s t

. remember the pictures and please speak out loud
so | can hear you. .

The- remaining eight pairs were then pﬁésenfed [n a manner identlcal

with other PA tasks.

-

Nonspecific SL Transfer §§'in this condition were Instructed as

T T

v

fol lows:
| have a new memory game for you today. |'m

" going to show you some pictures and | want you

to remember where | put them. After | have ‘
covered up the plctures so that you can't see

~5
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them I'1] point to some of them aﬁa—T\ManT you

to tell me the names of the ones | point to.

When | show you the pictures | want you to use

the best way of remembering that you know to remember
the pictures. Please speak out loud so | can hear
you. :

E then presented the two practice pairs and pointed to two of the
pictures, once covered, and asked §f "What -was here?" As S respoﬁded

E turned the picture over to confirm or correct S's respon;¥. =

>

"‘\& . .
Followioééﬁiacfice £ told these Ss:

New we're going to play this memory game using

ngw pictures. Use the best way You know to

remember the pictures and please speak out loud

s0.|l can hear you,

- The remaining eight pairs were then presented in a manner idgntical

with other SL ‘tasks. The Items randomly selected as response
items in both specific and nonspecific SL transfer tasks were the
same. In the first task the items occupied positions ane, three,
four and eight and in the second task the response items were
positions, two, three, five and seven. The order of presentation of

all PA and SL items used in both Trafning and transfer tasks is

presented in Appendix C.

Classification of Subjects Y

Ouring the administration of the transfer tasks each §'s

verbal actlivities were observed and recorded by E as § studied
. )

the to-be-recalled {Tems. On the basis of these observations the

Ss were blaced_in?o one. of the following caiegoriegz_ no overt - -
sTFaTegy, naming, rehearsal or sentence. Ss wére placed in the first
category If E did not observe the use of an? ;erbal strategy. -

Ss were placed in the second category [f naming was the only atrategy

used. S$s In the third category were those who repeated The names

o

Lt B

L P

-

—~
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af at least one pair of items. Ss in the fourfp category were those

who produced at least one sentence.-, A sentence, as defined here was

-

the use of/a synfacfié link such as a verb or.preposifioﬁ, but not a

Conjdncflok, to join a pair of items.

Measure of‘Recall

)

. The measufe of ﬁecall\in the PA tasks wés‘fhe number of -sesrect

responses in each of the two recall Trial§. In the SL tasks the measure
- .

' ) T " " o )
of recall on trial one was the total number of correct responses on

the first trial of both SL tasks. Simifarly, trial two recal | was

3\'

‘measured by the total number of correct responses in the second trial

ot both SL tasks. e . -

s

o
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- following the initiay instructions is presented [H Table |, A -

| CHAPTER 1}

RESULTS

fraiqigg Session

All és appeared to Hndersfand the Pﬁ and %E)}ask requiremenfs ana
the §§'in the rehearsal and sentence groups readily complied with the
initial insTfucTions to practice the appropriafé Strategies. When the
first task i+ MS were presented some prompting by E was required to
initiate 3s' production of sfrafegigs buf”;;ereaffer ali 32 Ss in.each
Strategy grodp confinugd generating fhe‘appropriafe strategies tor ali
of the remaining task items. The number of 3s who required prompting

“

chiisquare test Wusing the Yates correction factor) revealed that

.

sfgﬁificahfly more Ss in the sentence condition required Prompting by
E during the presentation of the tirst pair of items than Ss in the
rehearsal condition (x%=7.49, df=l, p¢.ol).

In the senténce condition Ss did np% appear to ha;e any
difficu!fy in Producing acceptable sentences li.e., Joining the i tems
with a verp 'of Preposition}., The majority of sentences were expressed
in the Past tense (i.e., 73.5¢) while the remajinder were in the
present fense;(j;e.; 26.5%), Fiffy-ﬁix pé;c;nf of the senféﬁces
expressed a positional relationship usualﬁ?iwifh an infraﬁsi?iye verb

(e.g., the clock was on the table) white forty-four percent expressed

an action relaflonship with a transitive very (e.qg., the monkey biows

b J



Rehearsal

Sentaence

Table |

- Number of Subjects Receiving Prompt

N
Y . - P
During Training

l

Prompt . No -Prompt
17 15
28 : ‘4
]
K.
1 4‘ "
;
.
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AIThough all of the Ss in each of the-strategy groups produced
the appropriate strategies (i.e., either rehearsal or seﬁTences) Ss
in thé control group did not ajl use the Same-sTraTegies In the
control group 24 Ss were observed not u5|ng'g;; verbal s?rafegy, six
'SS used a nam:ng strategy and two S5s were observed rehearsing. Nene
of the control 5s produced sentences. ' '

Mean recall in the training session as a function of Training
Task, Strategy and Trials is presented graphically in Figure . Theée
data were analyzéd by means of a 2 (Training'Task) x 3 (Strategy) x
2 (Trials) anal&sis of variance. The results.are sﬁmﬁarized in Table 8
in Appendix 0.

" The main effects of  Training Task (F=12.65, df=1/90,p ¢ .001)

and Strategy (5=éz.90, df=2/90, p ¢.001) were significant. The
analysis also revealed a significant Training Task x Strategy inter-
action (F=25.82, df=2/90, p¢.001), a significant Training Task x
Trial |nTeracT|on (F=5.42, df=1/90, p.£.05) and a significant Training
Task.x Strategy x Trial interaction (F=4.34, df=2/90, E_(.dS).

In order to examine the aboree second-order Interaction and to
deTermIne‘Thé effects Sf sTrafégy Tfa{ning in each fraining task,
additional 3 (STraTegy) X él(TfiaIs) analysis of variance were
caléulated on the mean recall scores, presented in Figure |, for
: eaéﬁf}réinfnglfask separately. A-summary of the analysis for the
SL training fask is”presented fn Table 9 In Appendix D. The results
of this analysls réveéled no significant main effects nor interactiaon,

[ »

The ; call. scores of the sentence and rehearsal groups did not
{

differ slgnificanfly from those of the conTroI group.

Yr
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4

A summary of the analysis for the PA training task is presented
in Table 10 in Appendix D. The results revealed a significant main
. effecf-for Strategy (F=49.21, gi%2/45, B_(.OOE),~indicaTing-ThaT the
mean recall of the sentence group (X=6.66) was significantly greater
(p ¢ -005) than the mean recall of the rehearsa] group (2}3.06)’which
was significantly greater ql(.OS) than the mean recall of the control
aroup (3}1.84). There was also a significant main effect for Trials
(F=5.11, df=1/45, p ¢ .05), indicating that mean recall on:the first
PA trial 62%4.02) was significantly greater than mean recal! on the
second PA trial (X=3.68). The analysis also revealed a significant
Strategy x Trial interaction in the PA training task.(F=5.67, df=2/45,
p€-01). This Sf;afegy x Trial interaction, as may be seen in Figure |
can be explained by the fact that on trial | the sentence greup recal led
significantly more than the rehearsal group (I;4l23, df=45, 2 { -005) and
the rehearsal group recalled signifigantly more Than-fhe control group

(t=2.28, gif45, p€-025). On trial 2 however, although the difference

.

between the sentence and rehearsal groups remained significant:
(t=5.90, df=45, p { .005) the difference between the rehearsal aﬁd
confrbi groups was no longer significant (f=].14, df=45, p » .10).

The reason there were significant differences between all three
groups on trial | but not on %5jal 2 was due to the fact that the
recall scores of Tﬁe sentence and control groups did not change
significantly across trials ) .11 bdf the recal! scores of the
Srehearsal group decreased significantly across trials (1=3.04, df=45,

k]

p¢ -005).

* Transfer of Mngmélic Skills
7

‘The number of Ss £ observed using strategies in eachlé?rafegy

-

>

H

.
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group {i.e., control, rehearsal, sentence} and each transfer condition

(i.e., SLSL, SLPA, PAPA, PASL) is presented in Table 2. In order to.

deTermine'The overall effectiveness of rehearsal and sentence
Training the number of 55 using sTréfegies was col lapsed across all
Transfgr'condifiohs in each strategy grouQ;

Table 3 presents the number of Ss observed rehearsing in the
control g;oup'and the rehearsal group. In the rehearsal condition
the majority of Ss rehggnsed all of the task items. A chi-square
T%sf (using the Yafe; correction factor) comparing the proportion
of Ss in bofh-groups observed rehearsing revealed a highly

significant effecf_for_rehearsal training (X2=43.2!, df=i, p {-005).

Sentence training was also'highly effective since no contriol

Ss were observed using a sentence strategy while 68.75% of the

3

sentence Ss were observed producing sentences. Sentences were either
produced for all of the task items or not at all. The method used

to analyze‘The kinds of sentences produced was the same as that used

- In training. There were almast as many sentences expressing a

positional relationship (48.6%) as an acfion‘relafionship (51.4%).
Similar to Training,:fhe majority of sentences were in the past
Tense (72.8%) while the remainder were in the present (27.2%).
Table 4 presents the total number of Ss pr6ducing strategies
in the rehgarsal‘and‘senfence groups. A‘chi-squaré test {using
the Yates correction factor) comparing the number of Ss who
rehearsed in the rehearsal condition with Tbe number of Ss who-broduced

sentences in the sentence condition revealed fhaf stgrificantly more

Ss transferred Tﬁw rehearsal s?ra*egy than The senfence sfraTegy

(x2—9 60, df=1, p €.005). *



Table 3
Humber of Subjects Using Rehearsal

in Rehearsal and Control Groups

-~ [

Present Absent
Control "5 27°
L
32 0
Rehearsal
. -
)
-
Table 4
Humber of Subjects Using Sfréfegies
in Rehearsal and Sentence Groups
Present . Absent
. Rehearsal 32 ) 0
Sentence l 22 0
P

“w !
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The reméining'analyses were afmed at determining whether the
-Nhumber of Ss using sfraTeéies was affected by transfer condition
(i.e., specific, nonspecific), transfer task(i.e., SL, PA) or
strategy cémplexlfy (I.e., rehearsal, sentence). The specific transfer
conditlon data consisted of fhe'fofal number of Ss using strategies
In the two specific transfer conditions (i.e., SLSL, PAPA). The

f
ndnspecific transfer condition data consisted of the total number of

N, I

Ss us:ng strategies in The two nonspecific transfer, COHdITIOnS {i.e.,
SLPA, PASL). The PA transfer Task data consisted of the total
number of\Ss using sfraf?gles in The two PA\transfer tasks (i.e,
PAPA, SLPAT The SL transfer task da+a conSIsTed of the total number
of Ss using sTraTegles in the two SL 1ransfer tasks (i.e., SLSL,
PASL), |

Table 5 indicafeé the number of 35 using reheansél and senfeqfes
as a function of Trans;er condition and transfer task. The same
number o?_gs in the rehgarsal condition rehearsed in the specific
fransfer condition as in the nonspecific transfer condition (i.e.,
16 Ss). More Ss used sentences in the nonspecific transfer condition
"(TTETT—T3,§§) than in the spociflies transfer condition (i.e., 9 3s)
but this difference was not significant.

Tab}e 5 also sﬁows Thé number of Ss usiﬁg rehearsal and
sentences as a function of transfer task. The same number of
35 In the rehearsal condition rehearsed in the SL Transfér task as
In the PA fransfer task (i.e., 16 Ss). Almost as many Ss used
senfences tn The SL transfer task (i.e., 10 Ss) as in the PA

transfer task (i.e., i2 §§).

Table 6 shows the number of Ss using strategies as a function of

4
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Number of Subjects Using Strategies as a Function of

Rehearsal

Present Absent
Specific 16 0
_Nonspécific 5} Q
' ‘% .- :
“ Rehearsal
Pre:sen‘f Absent
éL 16 0
FA 16 0

- 26
Table 5
Transfer'tondifion and Transfer Task
' Sentence
Present Absent
Specific 9 7
T
Nonspeci fic 13 3
Y on
‘ Sentence -
Present Absent
SL 10 6
PA 12 4
.




Rehearsal

Sentence .

" Rehearsal

Sentence

liumber of Subjects Using Strategies as a Function bof

Spe;ific Transfer

Present Absent
l6 0
7

SL Transfer Task

Absent

Present
16 0
{0 6
//

Table &

Strategy Complexity

4
[# !

Rehearsal

"

Sentence

Rehearsal

Sentence

-t

Nonspecific Transfer

PresehT

Absent

16 0

I3 >
~

PA Trapsfer Task °

~Present -

Absent

27
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strategy complexity. Since these analyses involved comparing grdups

with relatively small numbers of Ss the Fisher Exact Probability Tect

was used (e.g., Siegel, 1956). The results showed that rehearsal was

used by significantly more1§§ than sentences in ébfh the PA transfer

TasK’?E;O.O5O) and the SL transfer task {p =0.017) with the difference

being more pronounced in the SL transfer task. The dlfference between

the number of 35 using rehearsal and+sentences in the nonspecific
transfer condition was not significant (p=0.112) while SIgnlflcanTI
more 55 used rehearsal than sentences in the specific Transfer
condition (p=0.003). .
Summarizing the above Fesulfs, the }Tansfer of rehearsal and
senTencg\sTraTegies was not influenced by specific or nonspecific

transfer conditions or by either SL or PA transfer tasks. However,

the use of strategies in the transfer tasks was influenced by

-

strategy complexity. Rehearsal was bsed by more Ss than sentences

1

In both St and PA transfer tasks and in the specific transfer condi

/jbuf not in the nonspecific transfer condition. z

w 7

Transfer Recall . -

ot

Mean total recall as a function of Transfer Task, Transfer

Condition, Strategy and Trials is presented graphically in Flgures

. 0

2 and 3. These data were analyzed by means of a 2 (Transfer Task)

x 2 {(Transfer Condition) x 3 (Strategy) x 2 (Trials) anzlysis of
kY

variance. The resu++s*a§f summarized I'n Table || I'n Appendix D.
The analysis revealed a significant main effect for Sfrafegy (F=8.3
df=2/84, p {-001) and a slgnificant Transfer Task X Strategy Inter=

action (F=9.59, df=2/84, p{.001). Al‘fhough there were no o’rher

Y

tion

2,

\
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significant main effects nor inTeracfrons, in order to examine the
above Transfer Task x STraTééy inTeracTion and to examine the effects
of the major factors of Strategy and Transfer Condition in each
transfer task,. addnflonal 3 (STraTegy) x 2 (Transfer COndITron) x 2
(Trials) analysis of variance were calculated on the mean recall
scores,-prgsenfed in Flgures 2 and 3, for each transfer task
separafely. A summary of the anaiysis for‘fhe SL transfer task is
presenfed in Table 12 in Appendix D. The results revealed :%
slgnlfloanf main effects nor rnferacflons Mean recall of the
rehearsal and sentence groups did not difter srgnr?icanfly frém
the control group . g

A summary of the analysis for the PA transfer task is
presented [n Table I3 in Appendi; D. The rasults revealed a
significant effect for Strategy (F-2|.44, 48=2/42, p €.001). Mean
récall of fhecfenfence group (2}2.59) was sigriffcanfly greater
(p € .005) than the mean recail of both the rehearsal (X=2.44) and

control (X 2.47) groups whose means did not dlffer Stgnlflcanfly

(p).10). There were no other 5|gnx{|can+ main effecfs or inter-

/
actians. | ' /

As is evident from“Fygsr;s 2 and 3 the above Transfer Task x
Strategy, interaction may be explalned by the fact that sentenca-
Training facilitated ‘recall only In the PA transfer task, not in
. The SL transfer task. Moreovér In the PA fransfer task sentence

training” facilitatéd recalil equally In the specific and nonspecific

transfer conditions. . ' -

Summary of Results Relevant to Hypotheses

Use of Mnemgnic Skills Hypothesis |a, sTa*ing-ThaT more Ss trained



to use rehearsal and senfence strategies would use these strategies

nn the +ransfer tasks Than untrained control Ss was clearly supporTed
All of the Ss trained to rehearse used this strategy in The transfer
tasks while only a few control Ss were observed rehearSing. Sentence
Traininé-was also highly effecTive since most ef The senTence—frained
S5s used this sTraTegy in the Transfer Tasks while none of The control

55 were observed producnng senfences.

Hypothesis Ib dealt with a comparison of the number of 5s {?

4-».}

using rehearsal and senfence strategies in the specific and nonspecific
transfer conditions. The hypcfhesis-sfafed that both sfrafeg?es
would be used by more Ss uhen the Transfer'TaSk was simllar to the
training task (i.e., specific transfer) than uhen“fﬁe task was N
entirely different from the rraining Task {i.e., nonspecific transfer).
This hypoThesns received no supporT Stnce fhe similarity between -the
fransfer and training”tasks did not influence the nuT?er of Ss using
elfhe?”renearsai or senfence strategies, e “ .
Hypothesis Ic stated that more Ss would use the less difficul+t
rehearsal strategy +$Z: the more difficult sentence strategy. This
hypothesis. was)generally supporfed AlThough the difference between
_*he number of $s rehearsing and producing sentences in the nonspecitic

Transfer conditien was not signlflcanf the trend was in the predicted

5

direction. . T
Recal | Hypo+hesis Ha sfafed that sentence strategies would facilitate

recall {n the PA Tralnlng and transfer Tasﬁs This hypothesis was

»

confirmed in that those- Ss frained to produ sentences remembered ’

more than the cofrol Ss in the PA training task_4nd in both the

specific and nonspecific PA transter tasks.
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.Hypofhesis b stated that sentences would facllitate recall more

In the specitic PA transfer condjtion than in the nonspecific PA

-transfer condition. Thi% hypothesis was not supported since the

facili+ation of sentences was equal in both specific and nonspecltfic

PA transfer conditions.

Py

e
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CHAPTER 1V

‘{'Dr SCUSSION

Use of Memdry Skills

Previous studies concerned with training young children to use
memory ;kills have examined the effectiveness of training by
children's use of the skiils in transfer tasks similar to the ones
in which the S5 were originally trained to use TAB skills (e.g.,
Hagen et al., 1973 Keeney et al., 1967; Milgram, 1967). In these
sTuﬁies, however, the overal | succaess of the Train:ng proéedures has
rémained unciear. There is no Informaflon if the children can use
their skills in Tasks other than those in which the skills were once
trained. |t training is to be successful then children should be
.able to use their previously—fra{néd skills in different types of
_memory Taské, no% Just in those transfer tasks which are similar %o
the training tack.

The major purpose of The present study was to examine the above
question by training young children to. use memory skills and Then
examining The use of these sklils lé two types of transfer tasks.

One transfer task was similar +5 the Task In which fhe strategies
were trained. The other transfer Taé%vwas en?I}ely new to the child
and different from the task fn which the sTrafggy had been trained.

It was reasoned that children's use of the previods! -trained memory
. P Y

i

skills in the entirely new transfer +task would provide better evidence
that the children had been successfully trained to use memory
skills. An additional purpose of the present study was to determine

<

34
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whether the effects of training would be influenced by the relative
complexity of the memory strategy that the chilaren were Trained'fo .
use. To examine this question one grodp of chi}drgn was trained to use
a8 simpler and less dfﬁficulf reheaﬁsal_sfrafegy and a second group
was trained to use a more difficult and complex sentence strategy.

The results revealed *hat the training procedures used by the
present study’ were highly'effecfive. in the ;Jrsf place, children v
used their previously-trained skills in the en;irely new transfer task
as well as in the transfer task which was simifTar to the training task,
The effecfiyeness of training was further demonstrated by the finding
that more of The(fraihed—gp used rehearsa! and sentence strategies
In the transfer tasks than control Ss.. The finding that Ss used :
their sfrafegles in the entirely new task indlcates ThaT the |nduc+io;
technique utilized by the present study and other studies (e.g.,
Jensen & Rohwer, i965£ Milgram, 1967) does not resTEict children's .
use of memory skllls to the tasks in which They were originally
frained. Insfead the fzndlngs indicate that +he§; ;rannlng
procedures teach children not only the use of certain sTraTegles
but aliso that the sfrafegies can be used in dlfferent types of memory
tasks. | | ) ’ &

Children's use of prev{ously-frained memory skills was influenced
by the relative complexity or difficulty eﬁcopﬁfered_fn using the
skill. In general, it appears Théf‘fhe less‘dlfficulf and more
primitive rehearsal sTraTer (e.g., Flavell, 197) required less
Trainlng than the sentence strategy (i.e., required less Qrémpflng) - -
and was more readily transferred to other recall tasks than the more
difficult and later-to-develop sentence stratedy, Although the $o+a] .

— _
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number of Ss who rehearséd was signifiéanf[y gfeg?ér‘fhan the number of
Ss who used seg}ences, this difference was nof/signifltanf when The
Trans?ér task was different from the training task, but the "trend was
in the predicted direction. Rehearsal condition ceiling effects were
the probabie cause of this smalter difference. A larger sample size
might have broadened the difference between the number of 5s producing
strategias in the rehearsal and sentence condifions.‘
The finding of the present study that the Ss continued to rehearse

in the transfer tasks is sufprisfng when co%pared with the findings

of other induced rehearsal studies (e.gi, Hagén et al., I973;3Keen99

et al., 1967) that 5s stopped fehearsing in subsequent transfer tasks.
Theﬁe are H;yever, severaltmefhodologlcal differences between the
present study and previous studies which may account for Thgse
discrepant findihgs. . In Tﬁe tirst place, affhough the present Ss
were told ébouT the beneficial effects of rehearsal on their recall
dufiAg the training session, Ss in previous studies were not given
this information and this may have resulted In an extinction of the
rehearsal strategy (e.g., Flavell, 1970; Keeney €% al., 1967). )
Secondly, the instructions given at the beginning of Thé +;ansfer
session %o "use the best way" may have been a strong prompt for the

present 5s to use the previously-trained rehearsal strategy. Thirdly,

since the present Ss were somewhat older than the Ss In previous

induced rehedrsal studies they may have retalned the strategy to a
y
nt than the younger' 5s of previous®studies, Finailly,

-the present study induced a“somewhat easier noncumulative rehearsal

strategy which may be more difficult for younger Ss' (e.g., Klngs}ey

& Hagen, 1969). A S
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Summarizing the sbove discussion, it appears that young
children can generalize previously~trained mnemonic skills +o

entirely different recall tasks. The extent of this generalization ' ~

appears fo be larggly related to the difficulty the young child en-

‘counters in using theNskill, with the relatively simple rehearsal

skill being used more than the more complex sentence skill,

Recal|l Performance

Training chifdren in the use of rehearsal ang sentence strategies
resulted in no facilitation In the SL training or transfer tasks.
The findings with the sentence sffafegy are consistent with the
findings of other studies (e.g., Jensen & Rther, 1965; Levin, 1970)
that sentences serving‘T; link successive pairs of SL items do not
improve recalt. In orde; for sentences to improve SL recall it appears
that %4 least Thgee successlive items sheculd be related within one
larger sentence (e.g., Levin, 1970). While the ﬁoncumulgfive rehearsé]
strategy did not ;esu!f ih.enhanced gL récqll, other studies (e.g.,'
Kingsley & Hégen,al969) have found that an induced cumulative rehearsal

strategy does result in \hanced SL recall. It is also possible

that rehearsal failed o.faciliTaTé SL recall because the present
SL task dlffgred in certdip respects (e.g., items presented in
palrs, only half of the pictures serving as recall items) from the
SL tasks which previous invesfigafdrs have fypically;used (e.g.,
Kingsley & Hagen, 1969).

Both rehearsal aid sentence frqining facilitated recgl] {n the
PA Tra}ning task but the sentence strategy was obviously-the most
effecfive‘ ‘Sentences maintained a high level of recall across both

trials of the PA training task while the recall level of the Fehearsal

bl
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strategy was not as high as the senfen&e sTraTégy initially on the
first trial and even showed a decrease on the second trial. This
suggests that rehearsal produces only temporary associative bonds
between items which rapidiy fade wh;:éas The éssociafive bonds Broduced
by senTénce strategies are much more perménenf.

In the PA transfer tasks sentences facilitated recalllfo the same

extent when the PA transfer task was similar to the original PA

.Training task and when the PA transfer task was different from the

original SL training task. This finding was likely due to the fact

that the same number of §§ used sentences in both PA transfer conditions,
Rehearsal Traininé showed no faciiitation in recall in Thé PA transfer
tasks. Previous induced rehearsal studies ha:e aftributed.a decrease

in recall in SL transfer tasks to Ss! no% continuing to rehearse

{e.g., Haéen et al.; 1973, Keeney et al., 1967). This was not the

case in +he present study howe\.rer,~ since all S5 continued to rehearse

In the PA transfer tasks and yet there was no faéili+a+idn as there
had been in the PA training task. - v

l'f rehearsal does pqoduce +emporary bondé between items, as was
éuggesfed above, then the rehearsal-training group should havé
remembered more than the control grog& on trial one of the PA transfer
task as they did on trial one of the PA‘Training fésk because all
?f the rehearsal 55 coniinued to rehearse. However, ;he recall
scores of these two groups did not differ on either recali Trfal of
the PA fransfer taske 1t is possible that the rehearsal group .
woﬁld havelremembered more than the control group.on trial one except

that the control Ss may have spontaneously gtarted to use their own

covert strategies, such as rehearsal, thus ihproving their recall up

Y
\
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Jto the level of the reheérsal group.

A second possnble reason why rehearsal fac1I|Ta+ed recatl in the
PA training task but not In the PA transfer +ask may be that rehearsal
is not actually a more effective strategy that whatever strategies
the control Ss may have been uging. Perh§ps the rehearsal Ss were
more highly motjvated to perform well during training than the
control Ss because they we;; belng taught to use a new strategy.
During the transfer session however, the same rehearsal Ss may hawe
mechanical ly reproduced the rehearsal strategy but were not as

highly motivated to perform as well as they had performed during

training.

Concluding Comments

»

The present sTudy\se+ out to examine whether ;oung children would
use previously—Trained memory skills in an entirely new memory task
-+ as well as one which was gimilar fo the task in wh}ch the skills
were trained. The finding that the Ss used their skills equally in
both types of transfer tasks suggests that it was not merély transfer
task similarity which was responsible for children's use of previously-
trained strategies. The resulfg imply that Ss' use of strategies was
active not passive nor under the control of The'similarITy between
transfer and training ftasks. The finding that the trained-Ss
used thaeir strategies In the new task and that more trained-Ss than
control Ss used strategies suggests that the trained-5s were‘acfing
in an intentional or purposeful manner'ih an attempt to perform well
in the new task. This behaviour of the trained-Ss appears 13 be

very simllar in nature to the kind of behaviour Flavell (1970) refers

./_‘\
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to as "plantfuiness™ used to describe children's q€veloping "Tendency to
look for present means to the aTTajﬁmenf of future ends.” In the
present study the trained-Ss appeared to be acting in a planful manner
when they used a strategy which, because of their previous training
experience, they believed would assist their recall in the new Tas;.

The‘presenf study does provide information as to what is ©
neceésary f;r young children to be successfulfy trained to use memory
skitls. The findings indicate that children will continue to use
strategies, regardless of whether or not the strategy faciiitates
recall, provided the cHildren have reason. to believe that the
strategy is effective. |f young children are to be successfully
trained to use more efficienfxmemory skills, then the training
procedures should incfudé_af least two essenfiai—elemenTs. First,
the childreq should be taught to use memory skills which do, in fact,
facilitate their recallt3 Second, the proceaureslgpould ensure that

. : o

the children are awaré of the beneficlal é?fecfsfof_¥he strategy on

Loy

their recall performance. .
The explanation ?Ha+ young children's awareheés‘of the effectiveness

of a strategy plays an important role [nlfheié future use of the

strategy ééuld be tested using a 2 x 2 design. One group of tirst or

second~grade nonrehearsers could be taught an effective cumulative

rehearsal sTraTegy In a SL task while a secqnd group could be taught

- an Ineffective noncumulative rehearsal strategy. Half the 35 in

each group would receive no information while The.ofhéf haltf would

be told abduT the beneficlal effects of rehearsal on recall. One

week later another SL task would be administered. |if §§' awareness
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of the effects of rehearsal on recall plays a role in determining their
use of the sfrafeéy then it would be predicted that Ss receiving
no informafion would gﬁop rehearsing even when the sfrafegylhad‘
alreaay proven effécfivef It would also be prédlcfed that Ss told
of the beneficlal effects of rehearsal on their recall would continue

v

rehearsing even when the strategy had already proven ineffective in

facilitating their recall,.

LN



APPENDIX A
' REVIEW OF THE LITERATURE

Reéenfay, Theré has been considerable interest in the development
of children's memory processes. The readers are referred to an af{cle
by Flavell (1970) f&r a review of this research. The results of
several investigations have revealed that with increasing age there
are corresponding changes in the child's spontaneous use of skills
which are applied to solve memory problems. For example, Flavell,
Beach and Chinsky (1966) attempted to monitor the sponTaneously
emitted verbaiizations of kindergarten, second and fifth-grade
children-in a memory task. The aufhors observed Tﬁaf Thé older
children verbalized the names of }he to-be-recalled pictures more
than the younger children as a means to Improve thelr. recall! for
the pictures. Resear{h with older subjects has revealed the use
of even more complex TLchniques than the labelling of picfﬁres.
Martin, Boesma and Cox (1965) interviewed college students after a
mémory task apd asked them to report the techniques they used to
remember the items. The subjects reported using an array of
strategies such as rehearsal, cue words,‘cafegory words, syntactic
links in order to improvg their recall,

The sfﬁdies reported above appear to support Flavell*s (19701
contention fhaf memory devefopmenT consists largely of the

application of more efficient memory skitls, Assumlng therefore,

42
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s

- that older children use more efficient memory skiils than younger
children, several investigators have attempted to train children to

f ¥

use more efficlent memory skitls. (e.g., Hagen & Kingstey, 1968; Rosner,

T

1971). The procedures adopTedlin 505{ of these training studies have
beerbasically the same. Prior to the administration of the memory
task one group of subjects is inéfrucéed to use a particular memory
strategy to remember Thé.iTems (e.g.,fr;hearsall while a control
group of subjects is not fnstructed in'the use of the strategy.
The results of this type of training have generaliy indicated that
childreh's recall js enhanced when they are Trained,fo‘use more
efficient skills.
The purpose of this revieQ section is fo examine previous

squ%gs_which ave attempted to train children to use more efficient

e _ '
memory skills. The review willlbe organized according to the
variablgs believed, by the present author, to be important in Thig
area of resea}ch. Fée revigq will be divided into three sections:
(a) types of training s¥udies, {b) task variable§ which may influence

the effects of training, and (c) age variables which may influence

the f}fec+s of }raining.

e Types of Training Studies
In this section there will be a review of the studies which have

trained children fo use the skills of labelling, rehearsal, syntactic
links or sentences, categorizing conceptually refated items into

common categories and imagery. In addition, there will also be a

discussion of some recent Russian studies In this ares.
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'Label]}ng
Labelling has been selected as a strateqy. by various Investigators
Since it has been found that when, objects are given verbai labels they
are easier to remember (e.g., Rohwer, 1968). Children Traaned To use
'labelllng have Tpr.ally been lns?rucfed to name aloud the to-be-rem-

‘ ;
embered items as They are presenfed. Studies which have tralned

children-to use a labelling strategy have made frequent use of the
serial (SL) learnlng paradigm in whlch The subject is presented with
the |Tems in a definite order and IaTer i uired to remember the
items in the same order of presentation. “In a serles of s?udfes
Hégen and his colleagues (e.qg., Hagen & Klngsley, l§68; Hagen,
Meacha; & Mesibov, 1970) have examined to effects of tabelling
_training across a wide range of ages including nursery school and
grades I, 2, 3, 4, 5, 6, 8 and ¢ollege.gfudenfs. The resuilts of"
: _ —

‘these studies have indicated that label bing facilitated the SL
" recall of subjects in the intermediate age rénges (i.e., grSBes
t,-2, 3, 4) but did not facilitate the recall of nursery school

.

children or older children in grades five through college.
: i

Y
Rehearsal

Since Iabelllng makes.obJecTs more memorable then repetition
or rehearsal of fhe labels should make them even more memorable.
Subjects Trarned to use Thia skill have been instructed elther to
repéaf the names of the [tems several Tfmes as each Is presented
(i.e., no&cumuJaT:ve rehearsal) or to repeat the names of all of the
precedlng i tems that have %een presented as each new [tem Is '

presented (i.e., cumulative rehearsal) AIThough chlldren have

been Tralned To use both Types of rehearsal strategies
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(é.g., Kingsiey & Hagen, 1969; Rosner, l93|) their relative effectiveness
has nof been compared In any one study. While more investigators
interested in the effects of rehearsal training have tended to use
SL tasks (e.g., Hagen, Hargrave & Ross, 1973; Keeney, Cannizzo &
Flavell, 1967; Kingsley & Hagen, 1969) one study made use of a free
recal)] (fFR) task (e.qg., Rosner,.|97l). in a FR task the to-be-

remembered ifems may be recalled in any order, unlike the SL task where

‘a4 definite order is required. Rehearsal training has been shown

to facilltate the SL recall of nufsery school, kindergarten and first-
grade children (e.g., Hagen et al., F973; Keeney et al., 1967;
Kingsley & Hagen, 1969) but no tacilitation was obsefved in the FR
pertormance of first, fifth anq ninth-grade children le.g., Rosner,

1971},

Sentences

- Investigators have selected this strategy because the generation
of syntactic links between items increases the associafivejs}rengfh
between the ifémstfhus rendering them more meaningful and memorable,
The strategy itself requires that the recai| i tems be'jo{néd with
syntactic {inks, such as verbs oé preposTTion;. Although the
effects of sentence training ‘have been examined in Ehi!&ren's FR,
and SL recall (e.g., Jenﬁen & Rohwer, 1965; Rosner, 1971) the
majority of studies have made use of the pafred—associafe,(PA)
-Iearning pqradigm {e.g., Jensen & Rohwer, 1965; Levin, 1972;
Hilgram, 1967). In a ﬁﬁrfask‘The subject is presented with severa|

éfimulus-response pairs to remember. After all of the pairs have

* been presented only the stimulus items are presented and the

subject's task is to provide the Correct response for each stimulus

. Q.
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item. Th; earliest Tréining sTudy with normal ch;ldren ;35 Thaf4zf "
Jensen and‘Rohwer (1965). In that sfudy the PA and SL recall S
performance of children in grades kindergar#en through Twelve was
examined. Half the subjecfsiwere instructed to Ieafn the items by
Joining them in sentences whié% the other half named’ the items. The
results showed that sentences facilitated the PA performance of
subjects in grades two through e‘| ght but did not faci|itate recall at
the kindergarten leve! nor above grade eight. There Was no
tacilitation in The SL task at any age level. Rosner (1971)
instructed one group of her subjects in grades one, five and nine to
¥
Join FR items by generating syntactic links. Her results showed
that synfacfié Fink training fakilitated FR recal | signi}icanfly
at the fifth-grade ‘sevgu and only slightly at the ninth-grade.

There was no facilitation for the youngest subjects.

C;TégorizaTion '

TH s strategy has been selected for training parposes since
memory for items may be ‘greatiy increased if the subject groups
items into the same conceptual category {e.g., vehicles such as
car, truck, bus) in order to remember them. In an FR task the
Tést items may be selected from several well-defined categories
(e.g., vehicles, animéls, vegefables; and if the subject reorganizes
the randomly presented jtems back into Their'proper caTegoE?es
recall is ﬂsually enhanced. ﬁoely, Olson,.Halwes and Flavel |
(1969) trained children in kindergarten and grades one and three to
Qroup randomly presented items, draw; from several categories,

into thelr proper categories In order to iMprove their recall.

Vi

it
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The results showed that all three age levels benefited from +he

groupihg training,

lmagerz ) . 4

Although the studies reported thus far have been generally
concerned with verbai memory skills there .is now ample evidence that
visual imagery also plays an important role in children's memory

Processes. 'The readers are referred to an article by Rohwer

{1970) for a review of this research. Rohwer {1970) reported the

facilitative effects of imagery on children's PA recall when the
imagery is "imposed" by means of presenting the picture pairs in
the form of a pictorial interaction as ©pposed to when the pictures
are presented In the fraditional side-by-sjde manner . Assuming |

that interacting images produce better recal | several investigators

have aftempted to train children to generate their own interacting

images wﬁén they were presented with side-by- S|de pictures or
ObJeCTS (a.g., Clarkson, Hagglth, Tierney & Kobasigawa, 1973;
Levin, l972; Levin & Kaplan, 1972; Wolff & Levin 1972; VWolff,
Levin & L;ngobardl, 1972).' The results of These studies have revealed
that kindergarfen chitdren do not benefit from imagery lnSTFUCQIOnS

while older children in grades two Through six do benefit from

imagery instructions. s

Rugslan Research .
_J‘ .

Thé objectives of Russian Tfaining studies appear to be very
similar<to the studies alreédy reviewed in that ?raining is used
so that children wil| use the memory skills at an earlier age

fhan they would normally without the benefit of fraining. Smirnov,
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Istomina, Mal'tseva and Samokhvalova (1971-72) have reported a series
of studies in which preschool and elementary school children were
trained to use logical memory skills. The skills were logical in
that they involved fhe'use of conceptual categorization as an aid to
memory. In the first study preschooi children were trained to use the
skill of conceptual association Yo remember the names of objects.
The 5rocedure was that of a "matching" process }n which the
children were Trai&ed over a series of increasfngly difficult steps
to ma¢fh or associate picTu}es of objects with picTUfes of the same
objeé:s,.picfures of objects with piéTures that represented that
class of objects, picfures of objects with the names of objects and
cafegor§ pictures with the names of objects. Finally Theipicfures
were covered and the children were permitted to uncover them in order
to remember the names of the objects. The results showed that
almost all of the children used the pictures to remember the names
3nd recall was 150-200% higher when the children used the pictures
than when they di'd not. In addition, the authors reported that one
year after training the recall ot the traitied children was almost
twice that of fhe control groups.

A second study involved the training of conceéfual classif}cafioA
of ipdividusl words with secqnd and fourth-grade children. The
procedure wa: similar to that of the first study in that the children
were ‘exposed to increasingly difficult steps of training. The
subjects were instructed first %0 tind categories for all of the
Tq-be—remembered wo?ds andIThén to plaée all of the To;be—remembefed

words into their proper categories. The results revealed that

these instruction procedures produced increases in recal| of 28.3%
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and 26.3% for the second and fourth-grade chfldren, respecfively.

A third training study was concerned with whether second, fourfﬁ
and sixth-grade children could be instructed to use a special analytical
skill as a memory aid for text material. The Study was also concerned
with conceptual classification in that the subjgcfs were required to
group similar ideas which expressed the same theme. Again the
procedure involved training the children to proceed through increasingly
difficult steps of analyzing text materials. First the children~
were required to extract the main ideas by asking fhemselves questions
such as "Whom or what is beiﬁg spoken of?™ and then to generalize
the ideas by expressing them in their o%g‘words and finallg to
reve}se this process by recognizing Tha;lTheir generalized ideas
were specifically exban@ed in the text. The results of this study
revealed that a large majority of fourth and sixth-grade subjects
used ‘this analytical skill spontaneousiy to memorize new material
without prompting. - hough the second-grade children could perfofm
the strategy during training rthey did nof-do S0 spontaneously after-

————

. > - .
wards but required special encouragement,

: In summarizing the results of the studies the auth¥rs point

to two factors essential for the succésstul training of children.
In the first place the training proCedures should‘involve twd main
steps: first the skill‘is Téughf an independent action (e g-,
pointing out the existence of ategories) and second Thg skidi is
used as-a memory Teehnjque. T e-second'necessary cohdifion for

training is that the chilgren dhould be instructed in direft memo ry

operations such as learning thdt similar elements belong/to a

conceptusl category and revers operations such as le: ning that a
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giﬁeh conceptual category cﬁnfafns a number of similar elémenfs.
Although the above studies, including the Russian research,

generally indicate that children can be trained to use efficienf
memory skills, the effecTiveness of +raining children to use any one
particular memory skill appears to depend‘heavily on certain task
variables and on the age of the child. In the mext section there will
be a review of some of the task variables which have been found to play

an impo}Tan+ role in children's use of efticient memory strategies.

Task Variables

The task variables to be discussed in thijs section include the .
nature of the memory task, the nature of the task materials, the
measure of memory, and the nature of the experimenter's instructions

to the subject.

Nature of the Memory Task

Although children have been trained to use more efficient memory .
skills it is unlikeiy that the skills discussed above would result
.in improved recall in all of the memory tasks which iﬁvesf}ga¥ors
have frequently used {e.g., PA, SL, FR). For example, training
children +o cafegorize items into conceptual cafegorieé could
interfere with performance in a SL recall task. While the cafegorizéfion
strategy Typicalfy calls for the reorganization of items, SL recail
requires that the items be recalled in exactly the same way they were
originaliy presented.
Although the above example is_SpeculaTion there have been
studies which have revealed that strategies éffecflve in cne type
of task are not necessarily effective in naother type of memory task.

For example, although rehearsal fraining facilitated the SL recal|
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of first-grade children (e.qg., Keeney et al., 1967) Rosner (1971)
discovered. that first-grade ch;Idren did not benefit from rehearsal
instructions in a FR task.

In some cases however, it may be that although a strategy is not
effective in one task, a slight modification of the strategy could
improve its effecTivénéss. Je;sen and Rohwer (1965) found that
sentences facilitated children's PA recall but not SL recall. This
négafive tinding in the SL task however, may have been due to the fact
that Thé subjects were instructed to produce sentences containing
only two su;cessive items. Bower and Clafk {1969) found the SL
per formance éf collége students was enhanced whén they were instructed
TQ include all the SL Items in a Ionger sentence or narraf{ve. In
addition, Levin (1970) reported that sentences provided by the
experimenter facilitated the ‘SL performance of fourth and fifth-grade
children provided at least three items were included in each

sentence.

Nature of Task Materials.

While the large majority of training studies have used pictorial
méferia!s as Thé #o—be—remembered items (e.g., Hagen et al., 1973;
Hagen & Kingsley, 1968; Hagen et al., 1970; Jensen & Rohwer, IQé?;
Kingsley & Hagen,. 1969; Miigram, 1967: Moely et al., 1969; Rosner,
1971) to the knowledge of the author there have been only‘fwo studies
which have compared the efféc?s of training using both pictures
and wéFds as recall materials, Levin and Kapltan (1972) obseiveé
that sixth-grade children remembered.more following imagery training

in a PA task when the materials were pictures than when they were

words., The nature of this picture-word difference was further

)
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investigated in g study reported by Levin (1972) in which second and .
fifth-grade chuldren were trained to” genefg:e InTeracfing images or
sentences. Fach group was presenfed With @ PA task in which half the
materials were word pairs and halt were picture pairs, The resuits
indicated that the second-grade children performed poorer when the
materials were word than when they were pucfures irrespective of

|n+eracT|ng images. The

fifth- ~grade, children/performed élmosf equally well with ejther
pictures or words but there ‘may have been a cellang effect with the
older age lsvel. More specnflcally{ pictures may have re§ul+ed in
,better recall than words but the older subjects may have been
Prevented from performing any better because the PA st was too’

short,

Measure of Recal t

While several investigators interested In the effects of imagery
training on Pa recall have adopted verbaj recal | aé their measure

of performance le.g., Clarkson et al., 1973; Levnn & Kaplan f972)

recent evidence suggests that ThlS Measure of recal | may handicap
the young c¢hilg. Paivio (1969) has proposed that the young child
has difficulty in decodfng his med:afrng image of plcfure materials

i)

to the required verba| response. |f Paivio's décoding hypothesis s
correct then iT*may not be possible to train young chiidren to yse °
an imagery strategy it the child is required to respond verbal |y,
However, if a recognition procedure is used wherein The child is

not required to respond verbalily but Instead points to the correct

—

then 1he decoding problem may be averted. Evidence in shpport,of
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this hypothesis was recently obtained by Levin (1972) in & study
reported earlier. In that study second-grade children benefited
from imagery training much more when picture recognition was used

" than when verbal recall was used as the dependent measure of recall

performance,

Instructions to the Subject

In two studiés already discussed (j.e., Keeney et al., 1967;
Kingsley &AHagen, 1969) it was reported that rehearsal insTrupTions
ufacillfafed the SL recall_of nursery school and first-grade c¢hildren.

In addition, subjects in the Keeney et al. (1967) study stopped
using the rehearsal strategy on a subsequent SL transfer task
administared af?gr The fraining session. In both of the above
studies however, the training consisted not only of rehearsai
instructions but prompting was also provided whenever the subjects
stopped using the rehearsal strategy. It is possible therefore

that the prompfiﬁg may have been partly responsible for the

observed facilitation of rehearsa] Téaining. In order to examine the
effocts of prompting on rehearsal instructions Hagen et al. (1973)
”“___Lnsfrucied younger (XCA=5.8 years) and older XCA=7.3 years) children
to rehearse in a SL task. Half the children at each age ievel
received‘prbmpfing whiJelfhe oTher_haIf'received no prompfing;
The results showed fhsf rehearsél facilitated recatl only at the
younger age level and only when prompting was provided. Also,
there was no carry-over of the beneficial rehearsal strategy to

a SL transfer task administered one week |ater with no prompting.

V't appears that at this age level prompting does play an important
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role in rehearsal training and in retrospect 1f.is not surprising

'

that the 'stbjects in +he original induced rehearsal study of Keeney
et al, (]1969) stopped rehearsing after the training session since
prompting was n5 longer available to them.

[T has frequently been reporteddin this review paper that-
children at one age level benefit from Training while thése at
another age level do not (e.g., Hagen et al., 1970; Jensen &
Rogwer, 1965).  In the following. section the author will discuss
some of the reasons why childré;/?? various, age.levels jn previous
studies did not benefi+t from training.

Age

An examifation of previous training studies reveals that
children did not benefit from training for one or more of the following
age-related reasons: -—(a) they were too young to use the strategy
effictently,. (b) children ié the untrained controj group were
spontaneous ly generating their own strategies thus improving
their recall up to the level of the trained subjects, and (c) older
subjects' performance was Fnterfered with when +h¢y were Féﬁuired

to use less efficient strategies.

The Strategy Is Too Difficult for the Young Chilqg

'n some studies it hasg been observed that the younger child

was simpiy unable to use the skills that he was being trained to

use (e.g., Jensen & Rohwer, 1965; Kingsley & Hagen, 1969; Wolff &
Levin, 1572; Wolff, Levin & Longoba‘g%i 1972). Jensen and Rohwer
(1965) observed that while older children {i.e., grade two and

older) experienced litt]e difficulty in generating sentences
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jeining PA items their younger kindergarféﬁ subjeéfs did not produce
the required syntactic 11nks Buf instead tended to join the items
with conjunctions, such as "and", which subsequenfly‘defraCTed from
their recall performance. Kiﬁgsley and Hagen (1969} attempted to
ff;in nursery school childrén to rehearse the names of a serfes of
pictures as they were presented one-by—éné {i.e., cumulative rehearsal).
IT was obsdrved that oniy a few of the chlldren//orrecfly réheatsed
The entire sequence of items after they had all been presented. While
these young sub jects could.rehearse the first two or three items the
rehearsal of four or eré i tems was foo difficult for them.

Similar defic:encnes in young children have been observed ®
;hen researchers have attempted to train them to use an imagery
strategy. Woltf and Levin (1972) and Wolff, Levin and Longobardi‘
(1972) attempted to train kinoergarten children to generate inTeracTihé
images in_oraér to improve their recall in a PA task. The authors
observed that the kindergarten childfen reported being unable to

experience an interacting image of two separated PA objects and

thus performed poorly in the recall task.

Control Subjects' Spontaneous Use of Strategies
~ .
With increasing age children spontaneously begin to use more
o

efficient memory strategies without the aid of Training-(e.g., Flavell,
F970). In a training study it is possible that older untrained

centrol subjects could perforﬁ as well as ;hé trained subjects

because of +helr spontaneous production of more efficient strategies
to improve their recall. Jensen and Rohwer (1965) observed that

although their younger subjects beneflfed from sentence training

the older subJecfs did not because Thelr performance did' not differ
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from the untrained control group. The authors inTerpre+ed this

finding as indicaTing that the older control subjects were sponfaneously
generating their own sentences which lmproved their recall up to

the level of the senTence-Trained group. This may or may not have

been the case howevér, since the control subjects could have been
rehearsing the items which facilitated their. recai| up to the level

oF the sentence group which could show no further improvement because

ot the ceiling effects which were apparent in this study.
& .

Interference - - ’

'Assuming That older subjects spontaneously generate their own
efficient ﬁemory strategies, then requiring them%o use |ess

» ‘
efficient strategies could result In Interference and detract from

their normal recall performance, Th have been studies which
have shown thig interference effectias a result of Insfruc+4ng older
subJecTs to use less efficient strategies Te.y., Hegen et al,, l970,
Rosner, 1971}, Hagen et al. (1970) reported that h{:fough ind;ced
labelling facilitated the SL recall of. young chlldren;ages six

and eight, above that éf the controi group, there was a detrimental
effect of labelling for col lege students. The college students

who were required to label the SL iTeﬁs perfoéﬁed pocrer than the
control subjects who were freelTo learn the }Tems in whatever

wéy they chose. Rosner (1971) obéerved that the FR performance

of ninth-grade children was iower when they were given rehearsal
instructions Than when they were given standard FR Instructions,
From these resuifs it appears +haT older subJecfs may

’

sponfaneously generaTe more efffcuenf memory strategies and - ‘ , }/
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Instructing them to use less efflcienf strategies such as labelllng

or rehearsal may interfere with this spontaneous activity and result -

{

In poorer performance. ) . . i '

Although the above variables, incfudlng task and age varlables,
havg éll béen reviewed separately In each section they are not *
independent but instead in any one memory situation they may al
Interact in a very complex manner, For example. whtle older children -
Can use a more complex sentence strategy younger krndergarTen
chlldren cannot (e.g., Jensen & Rohwer, |965). Younger childrén
however, can use a simpler rehearsal strategy (e.q., Klngsley &
Hagen, l969) provided They are prompfed to do so (e.g., Haégn
et al,, 1973) and recall wil| be enhanced provided. the task used
is 5L not FR (é.g., Hagen et al., 1973; Rosner, 1971).

In light of the above dlécusslon iTképpears that in order +o

train chltdren to use more efficient memory skilis considerations

concerning strategy; task and age varlabies must be taken into

account. With a few excepfibns (e.g;, Keeney &t al., 1967;

Milgram 1967) the effecflveness of Tralnlng has been measured
|nd|rec+ly by means of recall performance What is needed in fufure
sTudles is beTTer and more direct evndence of the effectiveness

of Trainlng More systemmatic measures of the child's actual

use "of sfrafeg|es I'n memory Tasks and use of strategies in tasks
other ‘than The frasnlng task are possibie directions for future

“ -

researchv
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