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The Effect of Instruction with Relational and ltem-Specific
Elaborative Strategies on Young Children’s Organization
and Free Recall

MarcoLm B. Dick AND RaNDALL W. ENGLE

University of South Carolina

One hundred and sixty second-grade children were assigned on the basis of
a free recall pretest to four instruction conditions and were given a series of lists
of pictures for free recall. For three groups, the instructions were directed at
encoding either (a) list organizational information, (b) item-specific semantic
information, or (c) organizational and individual item information, while the
fourth group constituted a ‘‘No-training’’ control with standard free recall in-
structions. The subjects received either related or unrelated lists during the
training phase and related or unrelated lists during two post-tests, immediately
following and 1 week after training. For both types of lists, instructions emphasizing
list organization were more effective than those emphasizing item-specific elab-
oration. Subjects given individual item elaborative instructions showed levels of
recall which were comparable to those of the control subjects. While the combined
effect of organizational and individual item processing did not exceed the per-
formance produced by organizational instructions alone, the degree of generalization
was greater for subjects processing both kinds of information, especially when
subjects received related lists during training.

Studies in the area of memory development consistently find large age-
related differences in recall. In recent years, both the levels of processing
model of memory (Craik & Lockhart, 1972) and organizational theory
(Mandler, 1980; Tulving & Donaldson, 1972) have been increasingly utilized
as frameworks for understanding memory development. According to
the organizational position, to achieve optimal memory performance the
individual must encode during input the relational information shared
between a number of individual items or events. Only by interrelating
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WDROGANIZATION AND ELABORATION

stem with other items on the basis of some common or shared feature
will the individual produce a memory trace which is MM Wy integrated
and hence easily retrievable. ences in recall are attributed to
he fact that children yvou & typically do not g‘&mmmmm%y
employ organizational st while between age 8 and adulthood,

ve s oa clear d : ial increase in the use of »mh processes
wrk, Soltn d { ‘ﬁm h, 1971) with a correspondir
all (Moely ﬁ%«: 4). The alternate position, which has derive
the M Ve ﬂk ol ‘:»;mzw framework, emphasizes that optimal men nory
His *I‘"mm a;was;,:wd’am highly specific semantic information
j Although the *z’;‘,mmﬂtg@“ﬁ of “depth of
;?sz ma;wmg;‘»;” %‘wm recen M é‘“nf:m“a m;rm&wm&rm Wit!“ “‘zt: idea of spi mu% 3
s;f:‘}x;udf@ Tul vnw W”M} the

pan

rformance, /’ww dif émm e 1N Mmrmam‘z are B
differences in the depth (Murph: FOWTL, HMM ore meaimwm (G
& Hall, 1978; Ghatala, Carbonari, & Bobele, 1980 1o which material is
processed. Given these two perspectives on memory development, older
children’s superior ret may reflect their tendency o umwm more
ﬁﬁ}ﬂ”&”“,ﬁhr%ﬁm!ﬂhiﬂu”%%’ if‘m,‘aa“n cach individual item and more
between-i 1 than do vounger children.

The preser CTHTeNt eXAImines ﬂw differential effects that instructions
to encode these two types of information will have on r and orga-
nizational pe nance in young children, Of interest is the abitity of
young children to not only effectively process each type of information,
but also, their ability to maintain and generalize cach information processing
sira Although the evidence cor *cmmm the maintenance and gen-
mmi:m%mw of elaborative sorts of strategies by voung children is not
clear, the results from a number of studies concerni ransfer of or-
ganizational strategies has been disappointing. The pmzixmm*&wag 315!
of training young children to use oreanizational 8
to be maintained over time (Scribner & Cole, 1
transfer to new materials (Bjorklund, Ornstein
& Cole, 1972). However, t}
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- do xm:y of
. 7: Beribmer
ed lack of maintenance and gener-
2ation samy I e due 1o d 1 the training methods employed
rather than to deficiencies in the young child’s information processing
When m ﬁrsmnu‘*m3 stimuli, explicit instructions, and extended
yare / evidence for maintenance and generalization of
tonal st has been obtained in both young children (Black
& Rollins, 1982; Hall & Madsen, 1 ) and in mildly mentally retarded
individuals (Engle & %ww ‘mM} Engle, Nagle, & Dick, 1980 Hamre-
Nietupski, Nietupski, Vincent, & Wambold., 1982),
The present authors (Engle & Nagle, 1979; Engle et al., 1980) used
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an instructional pac
retarde

age in a free recall task in which mild iy mentally
children were instructed to think of each ob ject within a list
> to any functions that the object m;;h! have, any personal
s he or she might have had wi% he object, and any other
the list that were related or similar in any way. Using lists of
e able items, Engle and Nagle (1979) found that the
orical clustering, on both
training lists and post-test lists | week later. In a follow-up study (Engle
et al., 1980), half of the mildly retarded children w ere trained in the use
gy and half constituted a “no-training” control
d standard free recall instructions prior to all training
bjects in both groups received lists contai ning either
categorically refated items or unrelated items during the training phase
and refated or unrelated lists s iring two post-tests, immediately f Hlowing,
and 1 v after training. Subjects given sem mim mstructions recalied
ignificantly more words Amﬂ exhibited greater levels of organization at
I, both during the training and post-test phases, than did the No-
ing controls. Moreover, and possibly more important, the degree of
generalization to help deal with new stimuli, both like that used
1 training and different from that used in tra mm;i, WHS HNPressiy
x,i‘mw subjects receiving semantic strategy instructions.
Essentially, the instructional package employed in both of the previous
studies from our laboratory involved active ticipation on the part of
the subject with a multifaceted semantic acquisition and retrieval strategy,
This strategy was designed to im us the subject’s attention on two diffe
types of information present in each list, Msm spectfically, the strate
induced the encoding of semantic/elaborative information highly ct
acteristic of each individual item, as well as relational/ ‘organizational
information shared betweer d
from Ritchey (1980; Ritchey & Beal, 198( U}, the se nduced
subjects to process both the “‘within-item elabo *zzim: miwmm tion and
the “"between-item relational’” information present in each free recall list,
Although the effectiveness of the instructional pac as a whole has
been demonstrated, the contribution made by each of its components on
the enhanced recall and organizational performance found with children
taught this semantic strategy is not known. It would be desirable. es pecially
for those interested in the dev elopment of strategy training programs for
use in educational settings, to know if only one component of the in-
structional package is responsible for improvements in performance.,
or i all the components are needed il{) achieve the desired benefits. In
this regard, the prese r of
gquestions, First, we are mc @ x whether or not a4 mnpe-
monic strategy designed to focus a child’s attention on relational information
shared between a number of tems in a list would produce higher recall
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untblocked
semantic instructions improved recall and ca
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Hitems in each list, To use w mnm%u;w da rivec
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than would a sty
of indivig

v dv;‘:«@‘"%“as“d to focus attention on semantic features
lual tems. Although it is possible that both within-item claborative
information and between-item relational information are ﬂfﬁﬁuif%ﬁ}«f importan
m Mm:* "w;mz‘m child’s representational system, there is some evidence
& Reddy, 1977, Ghatala & Levin, 1982

i

can ether of the
the other; that is,

can belbw

]
a form of wit thin-item elaborative processing, or vice versa? It would

1

item refational ;rnz"mm.:wgw m mmzdmm@

appear that relational strategies which direct the , oup together
similar items from the same mmwpm;xi category it adso involve semar
level processing of the items in order to access the item’s calegory
membership from semantic memory. There is evidence, however, from
recent incidental learning studies with adults that argue against @;Mh an
'ﬁme"'p"“Mm"m (Bmstein & Hunt, 1980, Hunt & Finstein, 1981}, These
authors have shown that an orier mz”w task which combines between-item
relational processing and within-item elaborative prog ssing leads to higher
levels of recall than does performing gither type of processing alone. In
young children, would instructions designed to induce the encoding of
both types m mkm mm lon in a lst alse produce higher levels of recall
3 ormation? Thirdly,
the present research investigated the effect that changes in the type of

o)

to-be-learned material would have on the two different types of information
processing. In adults, recall from a list of highly related items is facilitated
by enco ighly specific information about each item, while recall

from wially unrelated items is facilitated by encoding between-
item 3%;*%&1“4;%5“1@&} information (Einstein & Hunt, 1980). The question we
address is whether these same effects on recall that were obtained
manipulating the type of processing engaged in, and the type of material
presented, would oceur with children, or is one t ype of processing more
beneficial for recall regardiess of z%m nature of the to-be-remembered
materials? The notion that one tvpe of information pre is preeminent
over the other regardless of U%w nature of the Hst mat s was tested
by varying the type of list used in the training and post-lest phases,
Finally, generalization of the different information processing strategies
from one type of material to another was tested for by switching the
type of list between the training and post-test phases. That is, half of
the children in each instruction condition received lists of categorizable
or related items dmmz* the training trials and half received lsts of non-

ated items, Each of these groups were subdivided
with half m-“ the ¢ M dren receiving related post-test lists and half getting
unrelated post-test lists. Comparisons between the different mnemonic
strategies used in the present experiment as to their ability to generalize
or transfer to new materials will help in determining which strategies are
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the most promising ones for generating effective fraining programs. The
prospect of having o rain a new mnemoen rategy every time the task
changes does not seem as productive as trainin ng a more versati tile stra
which is appropriate for handhing a number of different tasks

METHOD
Subjects

t ¢ suburban
erving predominantly middle- and lower-middle-class
w { wimiwu criteria were as follows: (1) all children

; 5 and have normal
intelligence; (2) ch M@‘m who were Mx*mmz m {‘m m“zml‘mmﬂiy disturbed,
neurologically impaired, or learning ed were excluded from
the study; and (3) that me aﬁ permission %w obtained. During the course
of the experiment, 12 chil ailed to complete all the experimental
sessions and were replaced i @“m hildren who were replaced did not fall
in any one group but were distributed evenly ziwamgg}hw it the four in-
structional conditions,

One hundred and sixty children were chosen from thee
public scho
communities, fm

b

Marerials

E”w gmimi ty *m"iamm and post-test lists were black and
: selected from 27 different conceptual
: ai:x:qu m;‘*c;tiw training lists composed of cat-

ooy

: (U items, and post-test lists of
mhmd Or unre nmj lmm, a mm% mﬁ o dii‘umm sets of materials (e,
RR, BEU, UR, and UL we “z‘a%m} wiz‘h ma"%‘\ «;m containing %M

termine i : ent ém‘i“m’mw
on recall and organization, awq& 1l imuﬂm:m among Hw items 1n the four
SELS Was NeCess: struct these equal sets, the six most common
exemplars of h category were taken from the Posnansky (1974) norms,
The items were rated for familiarity 1o second-graders and were distributed
equally among the four sets of materials,

Two types of 20-item lists were composed: (1) Related lists consisting
of 4 words from each of five a,gmm mmm,m ies, and (2) Unrelated lists
containing 1 item from 20 different categories, In the w’w d lists, items
were arranged randomly with the wmt aint that no twe ifems belonging
to the same category ocour consecutively, For subjects receiving all
Related lists in both training and post-test phases, a given calegory was
presented only once over the five lists, For subjects receiving all Unrelated
lists, categories were obviously repeated across lists but different exemplars
were alwavs used. For subjects shifting from Related lists to Unrelated
lists (or vice versa), categories were also repeated, but a category rep-
resented in one related Hst was never represented in another related hist,

cards, To de
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For each of the tems se
made and pasted onto 8

2, drawings of relatively uniform size were
I-in. white cardboard she

Conditions

Subjects were assigned to 1 of 16 conditions derived by manipulatit ng
three factors in ¢ mx‘x;f»ie*ts;‘:iy 11‘{1&;;&:%‘3& im@m These Tactors were (1)
the type of lnstructions give antic, Relational, Elab-
orative, or sta “Mmd free 5 ! mwﬂ{*'jf*%mm {Le., “No-training”"};, (2)
Related or Unrelated lists during the training phase; and (3) Related or
Unrelated iwm in the post-tests.

Forty of the children received instruction in the use of either the
w nantic, Raha‘umm! or % Eaifmmxwu wwumq WQ’W@;’;‘ the wxmzmr i ‘ﬁum

im irxmm“&mn mmmwm MME ws ihm dué iw é‘f*,aa"y‘mﬁ tiww
strategy with training lists of Related items and half learned using
of Unrelated items. Each of these groups was further subdivided, with
half of the subjects receiving two post-tests on Related lists and half on
Unrelated lists,

Pretest

cach child was seen individoally and administered a pretest before
their assignment to conditions. The pretest wuws"x ed of two free recall
trials on a list of 20 unrelated items. On each of the two trials, a different
random ordering of the items was used. Items were presented at a 10
sec per item presentation rate with the experimenter presenting the plcture
of the item and saying the name aloud. Prior to presenting the pretest
list, each subject s anstructed to recall aloud as many of the items
from the list as possible in any order. The mean number of words recalled
on the pretest, as well as the é_%if“ﬁ%ﬁiﬂf’%k’}ﬂ age of the child, were used
to assign each subject to | of the 16 groups. The mean pretest m:m"m
for the 16 different L groups ranged from 8.0 10 B4 we
and did oot statistically diffi '

Training Procedures

Approximately 4-6 weeks after the pretest the experimenter returned
to the school and administered 1o each child individually the two t mnmw
lists of Session 1. This first training period lasted approximately 50 mi
but varied somewhat depending on which instructions were given. Chile %w n
were assigned to one of the following four instruction conditions:

Semantic strategy. For children assigned to the Semantic strategy
training conditions, th e training hsts were preceded by instructions
on a semantic moemonic strategy with ) practice on two types of examples.

The first set involved Related items, while the second set involved es-
sentially Unrelated items. None of the items which were used as examples




to practice the strate
test lists, All subjects
Wm to think about eact
Wwa} al cxpery
M at are rel to i

it training or post-
Cway to remember a list
swing terms: (1) its function,
s with the amﬂm and (3) other items from the list
To encourage the child to process each item along
the .o dimensions, the experimenter continually stressed the im-
gnw«mg e wé the child’s active participation in asking him or her self ap-
propriate questions about each of the itemns. For example, “"What does
this object do?” or “What can we do with it7 are questions which

s the function or purpose of the item. Questions such as “Have
you ever used it before?” were used to orient the child toward any
personal experiences he or she may have had with the item. Finally,
questions such as “*What other pictures have we seen that are like i7"
were employed to help the child acc relational information in each
list. Correct answers were provided if the child failed to provide them.

Relational strategy. Children assigned to the Relational strategy
training conditions were told that the best way 1o ‘“z,;“n”mﬂmax&r a kst of
items was to think about how the items are similar to, or related to,
each other. The important encoding process underlying mm sirategy was
i%w abstraction of relational information shared by the items present at

wput. Children practic mﬁ the Relational strategy on the same v‘mm;i
&awd by the Semantic strategy groups. As was also the case with the
Semantic strats condition, the experimenter encouraged t %m ‘/i H to
ask him or he
gm“mk poof tems.

. Elaborative strategy. Children assigned to the Elaborative strateg)
condition were told that the best way to remember a list was 1o think
about each item in terms of (1) its functi ion or purpose um% {2y any personal
experiences he or she may have had with the item in the past. These
instructions served to direct the child’s attention toward the specific
items themselves and not toward an organizational strategy as did the
Relational strategy. The experimenter asked questions about, and directed
the child’s attention toward highly specific features unigue to each individual
iterm. Practice of this Flaborative strategy was done with the same examples
used by the Semantic and Relational strategy conditions.

4. No-training control. The control group was included to assess the
effect of a training period without any specific mnemonic strategy in
struction. Children assigned to the No-training control condition received
standard free recall instructions prior to all training and post-test lists.

It is important to note that the Semantic, Relational, and E ‘Al
strategics all employed self-interrogation as an integral part of the rehearsal
process. For each of the three strategy instruction conditions, the ex-
perimenter said at the beginning of the session that he was going to show

the student a way to better remember long lists of items. Furthermore,

G5
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fhe“ﬂmghm,m i,h%& tradning session the uméufmm M" ma“%‘ «;mmm m ”h%ﬂ{“
Vi %a arn’’

A 5 M
: mh {.M:i,im‘)%ii x:tx;,ass‘;z:i t, 10T,
sresentation of the list, an mz; a0e (E wm} free recall test was
e ﬁmmm without any prompts or retrieval cues being supplied by the
experimenter. Immediately after recall was complete, a wnd trial was
performed on the same list but with the items in a different K"‘M‘Mh}i‘&"} ordey
and at a 10 sec per item presentation rate. During this second trial, the
experimenter agai ed the child to utilize the criteria of their
assigned stra ‘ g
the second M'mé, an ui‘m M"m: recall test was again m%m med mﬁm
any cues or prompts from the experimenter. All other lists for training
and post-test phases emploved this same pﬂim‘%%thlil"‘t;‘ m two different
randomized presentations of a given word list at 10 sec per item presentation
rate. Following cach recall test, the experimenter pmswi the student
regardiess of performance.

The 2nd day of training occurred within 1-3 days after the first session.
For children assigned to either the Semantic, Relational, or Elaborative
strategy conditions, the experimenter reiterated the strategy. The active
role of the experimenter was gradually faded out over the three training
lists so that by the last trial of the third training list, all children were
to be using their assigned strategy with little or no guidance from the
experimenter,

e
;,s

Post-tesis

Immediately after the completion of both trials of training list 3, all
subjects received the first post-test. The second post-test occurred 7 days
later. The two post-tests consisted of two trials on two new lists of words
with the second trial being a different random ordering of the words.
The purpose of the post-tests was to determine whether or not children
trained in the use of a given mnemonic strategy would continue to utilize
this newly acquired skill in the absence of any assistance or guidance
from the experimenter. Therefore, prior to and during both post-tests,
no reference or prompts were made by the experimenter to use any type
of mnemonic strategy.

HESUL

enddent variables of K‘win“ ary interest were (1) the number of
ty recalled from each list, (2) the measure of category




290 DICK. AND ENGLE

and (3} the measure of
et in the recall from both Related and
e recatl and orgamzational data were fivst analyzed
mmm e of school, but as no significant effects were found,
this variable was disregarded in all subsequent analy

Training List Data
H« call. The mean number of words correctly recalled for the three
g hsts averaged over the two trials for each list are shown in Table
tion condition.
25 from the training lists were analvzed by an analvsis

of variance with instruction condition (Semantic, Relational, Flabora nwu
and Mo- %m%iamm type of Mumiw MM s%‘mm ed or %H’"ﬁ‘ﬁi:i:;ti@:xﬁ}q lists (3},

s factors. Intrusion r 5 and repe:
not included in cs ng the 3%«@35 .gd«z»e&ﬁ. Instruc nm O M tion
a significant effect on the number of correctly Hed words (F(3
s 335, p < 001, Planned comparisons (all effects reported as reliable
reflect Tukey HED tests at ;3“ ﬁ“‘« i@‘w%) u*wwum ‘2 that while sub
given Semantic (mean = [3.6) and Relational (mean = 14.4) instn ictions
did not differ reliably from each other, both groups 1 a‘:aguéi d significantly
more words than did the No-training controls (mean = 9.7}, Surprising)]
children given instructions to engage in elaborative processing of individual
items did not recall significantly me

and trials (2

o
B
f:
[

[ty
-
=

=
oo
7
5
o
4

¢ words (mean = 10.5) than did the
Mo-training controls. The recall of children given Elaborative strategy
training was significantly less than that found for children given Relational
strategy traimng.

significant main effect for type of training Hst (F{1, 15
po< 081 combined with the absence of an Instruction x List type

Meaw Nosmser or Worps | winG 10 Tyvee oF Tramviwe List

ST

Training lists

Strategy i 2 3 X

Related hists

Semantic 14.0 15.4 14.9
Relational 14.0 P59 15.5
Elaborative 1.0 1.8 il
Mo-strategy 9.7 1.8 10,6
Unrelated lists

Semantic 1.3 123 123

e 12.8 13.2 13,3

.1 R R

7.9 3.3 8.4
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interaction (F <0 1.0y reflects the superior recall of all instruction conditions
for lists composed of Related rather than Unrelated words. It is evident
that M elational s tralning was more beneficial for recall when
training lists were ted items than when they were composed
of Mw wially unrelated ones. Moveover, children instructed in the Relational

trategy showed higher levels of re ‘*2}5 mM Unrelated lsts than did
m%“n%a en given % laborat . /

s ft or lists (F{2, 304) = 223, p <
s 2347, p <0 001), but both of these mmm §M
f itly with type of istructions. The lack of an
Instruction Last interaction OF = 1O simply r ts the general
decline in recall performance for all instruction conditions on the second
training list of the Ist day of training. One possible explanation for this
decline in performance on the second training list is subject fatigue. The
nt Instruction X Trials interaction (F = 1.3} means that chilc iﬁm
given training in the Semantic, Relational, and Flaborative strateg
showed no greater improvement in their recall across trials 1 and 2 ﬂmz
did children given standard free recall instructions prior to each training
list,

Category clustering. The clusteris
given Related training lists are pres
MEASUTe Used 1 in this s was the & score discussed by Frankel and
Cole (1971). A positive 7 score indicates that the items from a given

ategory Mmiu together on fw recs H ?M maore fﬂ: 'gw “M / H‘";m m‘ :h
be expected by chance 2 Mm
over othe :
forward interpretation (i.e
I.64)

i@i‘ﬂ/ b oAl M ir exi% (11,
ailed to interact si

W data exhibited by those groups

nted in Table 2. The clustering

P

-

;»}%‘mm eﬂmm & "‘Emw‘nw ocour
band it also normalizes scores to adjust for any differe
total number of words recalled,

The degree of clustering exhibited in the rec:
lists was ¢
analysi:
condition (F( 3
andd Trials H"

§ from Related ¢
xanne H‘w a H?m sumwm ool Mmum C 3 (Lists) 2 {Trials)

; i onific am effects for Instruction
§ (F(2,76) = 4.06, p < 058,
”’w can ?w 50¢ n in Table 2, the
significant effe t that children
tavght the 5 w‘mm% i am% § al m*;'m:rg‘ﬁm organized | m; recall better
than did children given zﬁm ﬁ‘iml"m ative strategy or no specific strategy
at all. However, it should be pointed out that the degree of category
clustering found for both the Elaborative and No-training control conditions
were above that expected by chance.

Subjective organization. In addition to analyzing the Related lists for
category clustering, an analysis was i;‘@"‘ﬂ?mmw d on the output of both
Related and Unrelated lists for subjective organization (SO). Subj siective
organization s assumed to reflect mm mw nt to which a subject uses
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TABLE 2
Mean 2 Scongs o Reraten Trammes LISTs ACCORDING 1o STRATEGY CONDITION

Training lists

Strategy

Semantic

Haborative
Mo-strategy

idiosyncratic associations to organize the encodis ng and/or retrieval of
memory items and is measured by the degree to which the subject recalls
items adjacently 58 consecutive trials. Although several SO measures
have been reported in the literature, we chose to use the intertrial repetition
{(ITR) score proposed by Bousfield and Bousfield (1966). The ITR measure
has been shown to be highly correlated with several other 50 measures
and under certain circumstances is more useful than these other measures
(Woods, 1972y, The mean I'TR scores on the traini nng lists for the fou
instruction conditions are shown in Table 3.

The ITR scores for each subject on the three training lists were
by an analvsis of variance with Instructi

analyzed
on condition, Type of Training

List, and Lists as independent variables. Since the Semantic and Relational
strategies produced greater recall and category clustering performance

than did either the Elaborative wimﬂwv or having no specific strategy
instructions at all, then one might anticipate a similar pattern of SO
performance in these same conditions. The finding of a si ignificant MM FEnce
in 8O across the instruction conditions was not unex xpected (F(3, 150

TABLE 3
Mean ITR Scores Accorpivg 1o Type oF TRaNG LIST AND STRATEGY CONDITION

Training lsts

Strategy ! 2 3 &

Related list

Wmumm 63 56 62
Relational 61 58 62

ralive A4 A A7
Mo-strategy Y 28 Al

37 49 A

Relational 5 55
Elaborative A% 42
MNo-strategy X 29
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ater levels of SO were found in the
wean = 533 and Relational (mean =
v instructions when comp arisons are made to the No-training
323, Children given Elaborative strategy instructions
showed le H {mean 43y than did either of the other two
strategy tramng conditions and were not reliably higher than that of the
MNo-training cont

As wm the case

controls {

all data, the effect of Tvpe of Training
List (F{1, 18 {}U and Lists (F(2, 304} = B.09, p < .0
ﬂmwm significant. Children in all four instruction conditions showed
higher levels of SO on Related lists than on Unrelated word lists. Fur-
Hmwms& o inoall four instruction conditions, the addition of a second
training list on the Ist day of training led to decreased SO levels as well
as decreased recall.

Paost-test Data

The purpose of the post-test phase was twofold. First, the post
would allow us 1o address the question of stralegy “maintenance.”
maintenance refers to the retention or durability of a tm
following a reasonable period of time after the completion of the t mmmw
pertod. It is possible, for example, that after a 7-day period and in the
absence of any prompting from the experimenter, that the children in
the Semantic and Relational strategy groups will no longer continue to
perform at a %Mgim" level than their corresponding Elaborative strategy
and No-training control groups, Second, the post-test results will allow
us to examine whether or not the different mnemonic strategies transfer
equally well to new sets of materials which are unlike those experienced
during x‘“‘:zﬁawm{

Recall. The mean number of words recalled on both the immediate
and delayed post-tests are shown in Table 4 for each of the four nstruction
conditions ,,,m,a,mdmg;g to type of training and post-test list, An analysis
of variance with inst a‘“uctiém_m condition, type of training lst, type of post-
test hist, post-test lists (i.e., PT1 and PT2), and trials as factors indicated
a highly significant MM:% i‘l’;‘w“ imm“m:%ic'» 1 m‘smf"' m v (PG, 14d) = 194,

L0010, Recall followir ¢ 4y and Relational
strategy (mean = 11, m xx"muwmmw was w;m i;a,mﬂh«‘ higher than that
found with standard free recall instructions (mean = 8.2). The recall of
children s;,m:“m Elaborative strategy instructions was iwww {mean = 0.0}
but not reliably different from that found in children given either the
Semantic or Relational strategy instructions. This finding was surprising
since children given the Elaborative strategy instructions produced levels
of recall on m«: training lists which were considerably lower than those
found following either Semantic or Relational WMW\, mstructions, This
effect appears to be due to a decline in performance from the levels

£
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T XW B4
Mean Nusser oF Worbs RECALLED Accorping 16 Expemiventar Grour,
BTRATREGY Mm DTN, AND Post-TesT

Post-test
Strategy { 2 X
Related-Related Condition
Semantic 12,8 12.6
W*M innal 13.3 12.3
Elaborative 9.8 0.9
trategy 8.2 #.4
Vnrelated-Related Condition
Semantic 2.6 12.7
Relational 12.4 1.7
Elaborative (B Ri] 10,3
No-strategy 10.0 8.9
Related-Unrelated Condition
Semantic 8.5 12,3 1.4
Relational b3 1.8 e
FElaborative 7.4 10,8 9.2
Mo-strategy 7.9 8.6 8.2
elated-Unrelated Condition
: i 9.3 140 i1
Relational R 2.0 0.9
i ER [1.0 0.3
) 7.9 7.6

achieved in training for all conditions except the Elaborative strategy
group.
Th{f effects of ""#“v;“w of Post-test proved ﬂ”miﬁz‘z%m (F(1, 144y = 1.8
01) along with that of Post-test lists (F(1, 144) 7.
md the interaction of these two variables ( “’"i,i* 144y = 4.73, p < 08y,
The more interesting finding, however, was the fact that type of post-test
mteracted with both post-test lists and instruction condition (F(3, 144)
= 306, p o 05 B waiwniv for most children, recall from Related lists
was superior to that found with Unrelated tists es secially on the first
post-test; however, by the second post-test, this difference in the amount
recalled from Related and Unrelated lists was considerabl v reduced. This
finding was particularly true for children given Semantic strat egy training.
Children from the Semantic strategy Wam tions recalled more words from
Related lists (mean = 12.8) than from Unrelated lists (mean = 2.9) on
the first post-test, but by the second post-test, this difference had all but
disappeared with an average of 12.5 words bei ng recalled from Related
lists and 11.6 words from Unrelated lists.

The main effect for Trials proved significant (F(1, 144) = 243.5, p o<t
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001y alon
144y = ,
o ocour dur
to recall mo
amount of this inc
conditions, Subsec

g Wi i?m &M interaction of Instruction condition » Trials (F(3,
RINIO raction was not expected as it had failed
e if‘,n'“:«xm;.rm phase, Muiw&iy while all groups tended

] zond trial with both post-tests, the actual
e was nol consistent across the different instruction
went ?u cey HSD tests indicated that children taught

ed @ greater increase in the number of words
0 «i mm& with each post-test (mean increase 1,69
ﬁhm dm those given instructions with the Relational strategy (mean
{mean increase = 2.6), or standard
W = 1.9

The guestion m z«aw gy maintenance is answered by comparing FrOUDS
that received the same type of list during the training and post-test phases.
Inspection of Table 4 shows that the recall performance of subjects in
the Semantic, Relational, and Elaboration strateg gy conditions who were
given Related lists in both the training and post-test phases was higher
than that shown by the corresponding control group on both post-tests.
Moreover, on both post-tests, subjects in all three strategy training con-
ditions who received Unrelated word lists during both training and post-
test phases recalled more words than did the corresponding mm!xm group,
Additional evidence for strategy maintenance was the nonsignificant In-
struction x Post-test list interaction (F = 1.3) indicating that the beneficial
effect of instructions with the Semantic, Relational, and Elaborative
strategies did not diminish over the L-week delay.

Evidence for generalization of the different mnemonic s mw,gxm 1o
new materials can be observed by examining the performance of subjects
given post-test lists which are different from those experienced during
training. However, the data from the first post-test are probably not the
best index for evaluating the amount of generalization of each mnemonic
strategy from one type of material to another, Since the first post-test
occurred immediately after the last training trial of the second session,
this post-test is subject to the same factors responsible for the decline
in recall and org won observed in all groups on the second training
st during the Ist day of training. As was the case with the second
training list, performance on post-test 1 was probably : i
direction by factors such as subject fatigue and reduced motivation,
These same factors would not be operating | week later and therefore
a from the second post-test is probably more valuable when making
i%‘xﬁm‘u:mm about strategy transfer or generalization.

To determine the amount of generalization for any given mnemonic
strategy, we compare recall in the shift groups (Le., groups trained on
one type of list during training and tested on a different type of list during
post-test) using a particular strategy to the corresponding control groups.
For example, when the two Semantic shift groups are compared with

®
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the two corresponding control groups, we can observe the amount of
eralization shown by the Semantic strategy, While the group given
Ciraining on Unrelated Hsts and tested on Related lsts
showed approximately 269 positive transfer on the delaved posi-test,
the Semantic strategy group trained on MQ!;&J*@ lists and tested on Unrelated
lists showed about 43% trans be evidence that the
Semantic egy does, indeed, generalize to novel stimuli. However,
this generalization does not appear to be symmetrical since the group
trained on Related lists showed ter generalization than did the gro
trained on Unrelated Hsts, A similar asymmetry in gene thon oceurs
with children instructed in the Elaborative strategy but is absent in those
taught the Relational strategyv. That is. the Elaborative strategy group
trained on Unrelated lists and tested on M@:mm lists showed about 107
transfer, while the Elaborative group en Related training lists and
Unrelated post-tests showed about 23% positive transfer. In contrast,
both shift 4 groups i the Relational m'"nmw condition showed sumilar
levels of {wmi ve transfer regardless of the type of training Hst they had
experienced earlier, The Relational strategy group trained on Unrelated
lists and tested on Related Hsts showed 24% transfer, and those trained
on Related lists an tested on Unvelated lists showed o transfer.
Category clustering. The clustering scores for those groups given Related
post-tests were submitted to an analysis of variance with instruction
condition, type of training list, type of post-test list, post-test lists, and
trials as factors. The outcome of this analysis revealed significant effects
for %w wton Mf imwn (FI3, 72y = 99, p < AM}& Post-test lists (F(1,

fer. T

2%

T2y o= 508, p < Trials (F(1, 72) 16, po< 01, as well as the
%ﬂhﬁ:rmi on of hm namm condition x Post-te -,1 ié;«ms (!“{QR ”?TZ‘) w 3 2“’%

05). The clustering data exhibited by those @
post-test lists are shown in Table 5 according to mwuuﬁmm on H;m
and type of training list they received.
Overall, children trained with the Relational strategy showed the highest
els of clustering during recall (mean # = 2.37), followed by children
iving Semantic strategy instructions {mean 7 = 2.26), Elaborative
ategy instruction (mean £ = 1.91), and No- tmms‘m(mmmﬁ = .13},
in that order, As can be seen ?w inspecting Table 5, there was a tendency
for clustering to be greater on the first post-test than the second one;
however, this smﬂmtim in category clustering across post-lests was not
istent for all instruction conditions. Except for children recelving
the Relational strategy instructions, there was a general reduction in
Organization across thw Two mwi im% h %E"mm ?& ir‘w :“;mﬂi mm the levels

nificantly above ‘"hd?‘u ¢ oon hm h ;mxw mu "E"%m is in umlww to H'mu
found with the No-training control group which showed levels of clustering
on both post-tests at chance level.
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Mpaw & Scores on Repsten Poserest |
StRaTEGY {

w Traamirg List anp
DITICN

Post-test

wlnted lists
rmantic

1.30 191
.56 2158
1.89 i
(.95 )

Subjective organizarion. Subjective organization scores for each in-
struction condition are mf“smﬁsmmﬂ in Table 6 according to type of traming
wd post-test list, An analysis of variance was computed on the I'TR
scores from the Aest data, In general, the results from this analysis
were consister Mwi h those pre reviousty found with the recall and clustering
: ses, As can be seen in AM«; 6, %w sm ificant effect for mmstruction

imm (F(3, 144y = 192, p < 001y reflects the superior levels of SO
shown by the ﬁxprr‘ﬁ'zmmu i y ~H . Relational (mean = 40), and

Elaborative (mea conditions over that of the Mo-training
controls (mean = M on tm h pos! ts. Subsequent planned comparisons
mdicated that all three strategy instruction conditions produced significantly
higher levels of 5O at recall than did the control condition. This advantage
was maintained across both post-tests as shown in the nonsignificant
Instruction condition x Post-test hist interaction.

DISCUSSION

In general, the pattern of results from the present experiment both
rephicates and extends the findings of our previous studies. First, i1 s
clear from the training and post-test data that children instructed in the
use of the Semantic strategy showed significantly greater recall and or-
ganization at recall than did children given standard free recall instructions
prior to each list, The Semantic strategy groups showed enhanced per-
formance on all dependent measures from the a*m vy first triad on the initial
training list through 1o the conclusion of all of the training trials, Fur-
thermore, the superior performance of the “%@;ﬁf‘mu‘m,éq strategy groups was
relatively stable over tme in that even after a T-week interval following
the training period, all of the Semantic groups were performing hig
on all dependent measures than the MNo-training controls,
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. BTRATEGY LoNDITION,

Post-test

Btrategy H 2 X

Related Condition

Related

A5 43 A

Lelational 1 A5 A%
Crative 41 45 A3
Mo-strategy 26 27 Ny

Unrefated-Related Condition
Semantic 40 AL
Relational A0 A3 A2
Elaborative K5 44 AR
No-strategy 20 22 2
ated-Unrelated Condition
i Ry

clational
Flaborative
MNo-strategy

Unrelated-Unrelated Condition
Semantic A% a7 AL
Relational A4 54 A48
g 40 A
5 20 18

The g‘"mmzwy 1
of the multiface! rtain in-
divic m% iwnmm were w«»gmmz& W ﬁm i&w mmzmd recall an organ ,i’&W(L‘H"ﬁM
m;‘“’K”e;wwms shown by children instructed with this mediational strategy.
It is clear from the training list data that young children given instructions
which xé irected their attention toward the relational information in each
list recalled at virtually the same level as did children given the complete
Semantic strategy training package. In contrast, Elaborative strat
instructions which served to direct the subject’s attention to the semantic
features of individual items led to levels or recall and organization that
were no better than those found following standard free recall instructions.
Taken together, these findings appear to indicate that instructions to
IEAS semantic’” types wﬂ munemonic strategies will be beneficial in
mmproving rec children of this age to the degree that they capitalize
on the pro  relational or organizational information. Furthermore,
the beneficia rets of instructions to process relational information
‘ red regardless of whether or not the to-be-remembered lists POsLEsse

a clearty defined categorical structure, Subjects attending to the betwee
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m relational information in lists of mwmiaﬁﬁw unrelated items recalled
more words than did subjects attending 1o the semantic features of items
from conceptually f"@:é;m“ﬁ Hsts, [t mmﬂhﬁ appear that organization is a
t ;rm e mpemonic activity for improving recall in voung children
ing in additional semantic elaboration of individual list items.

all pattern of results from the present experiment is consistent
with the findings of several recent studies. Using @?Mt‘fmntéswy school
children, Ghatala and Levin (1982) examined the effect of two types of
semantic orienting instructions in improving recall in an n;s"z«e;wsa;kim.za& learning
task. With lists of conceptually related pictures or words, they found
that recall following instructions which directed the child’s attention o
list organizational properties was higher than following instructions which
directed attention to the semantic characteristics of individual list items.
Furthermore, recall following instructions to attend to item-specific in-
formation was no better than following intentional lparning instructions.,
The findings from the present experiment indicating (1) that Elaborative
strategy nstructions are less effective than Relational »g‘iir;m;*;;sy instructions
at improving recall, and (2) that Elaborative strategy instructions led to
levels of recall which are comparable to that found following standard
free recall instructions, are consistent with Ghatala and Levin’s results.
Using adults in tasks involving intentional learning processes, Bellezza,
Cheesman, and Reddy (1977) have clearly demonstrated that while both
individual item and relational information are important in determining
free recall performance, instructions to organize produce higher recall
than do mw uctions to process the semantic features of individual items.
The present finding that instructions to process both within-item and
between-item information in a list (i.e., Semantic strategy) led to levels
of recall Wh"ﬂ‘ are virtually the same as found following Relational
m%umzm 18 is consistent with Bellezza et al.’s view that organization is
the preeminent proc In regards to this last point, Ritchey (1980) has
ST mlmi Hmt when sufficiently powerful between-item activations are
induced, they may effectively mask or overwhelm differences in within-
itemn elaborations.

Given the pattern of results from the present experiment, it would
appear that mental representations andmwi by encoding relational in-
formation shared between a number of list items are more beneficial for
recall than are those produced by u;*i‘wmiiw information highly characteristic
o each Hem i the list. One possible mpﬂ‘mumam 15 that hmitations in
the voung child’s semantic M‘mwm%fw store may prevent elaborati
processing instructions from achieving their m wim benefits. The effect
of a restricted knowledge base on semantic processing has recent] v bee
shown by Ghatala et al., (1980) and Lindberg (1980) using the incidental
learning paradigm. In general, the results of these studies using both
young and older children show large developmental increments in recall

py
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following semantic orenting tasks but little or no a;:limw;“mmmm? differences
in recall following nonsemantic types of orienting tasks. Furthermore,
the choice of g‘wm;m as stimulus materials may have limited Ki‘w benefic
effects of instruction with the Elaborative strategy. Ghatala and Levin
(1981} have shown that tem-specific semantic processing instructions are

more beneficial in improving voung children’s recall if words, rather than
pictures

are used as stimulus tems,
Evidence of maintenanc

e and generalization of a muemonic strat

are two important evaluative criteria for judging the success of any
strategy training progr e.H’H The findings of the present experiment indicate
that children as voung as 7 vears of age can be taught to use organizational
strategies to improve recall and that they will retain these mmimm‘umi
strategies over time and will generalize their use to novel situations.
amount of positive transfer of the Semantic and Relational sir
varied and was influenced by the type of list used in training. Th
the amount of transfer was greatest for the m nantic strategy groups,
particularly when fraining involved the use of Related lists. Therefore,
when presented with an vofamiliar post-test situation, children tanught to
process both the relational information and Htem-specific elaborative in-
formation in a list are more likely to transfer th skills than are children
taught to process only the 3“»(:&*Ma:'ﬁ”twmn refational list information. In
this manner, strate which direct attention to within-item elaborative
information are not necessarily ineffective ones for improving recall.

It should be stressed that the performance on the post-tests of both
the Semantic and Relational strategy sub WM was considerably better
than that which would have been predicted from much of the existi
Hiterature dealing with the generalization m ww;z:;mz'nu‘(m'z% stra
(Bjorklund et al., 1977; Scribner & Cole, 1972). While Black and Rollins
{1982y and Hall and Madsen (1978) were successful in training an or-
ganizational strategy to voung children {(first- and third-graders, respec-
tively), which was transferred to new categorical material, it s important
to note that the material used in the training and transler phases of both

studies involved categorizable word lists. In the present study, children
given fraining in organizational strategies (Le., Semantic and Relational
conditions) with ning on Related lsts showed positive transfer to
post-test lists composed of new categorizable ftems, as well as 1o lists
composed of uncategorizable or unrelated items, Therefore, our findings
i that voung children can transfer organizational strategies to new
s which are both moderately different from those experienced
in training, as well as materials which are considerably different from
those used in training.

Another point of comparison with existing literature concerns the ne-
ssity for suggesting to the child at the time of training that the strategy
can and should be used for other tasks. Brown, Campione, and Barclay

gy
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P79y suggest that for generalization to ocour, it is ne sary that i
e made clear to the trainee that generalization is one hoped-for result.”
The present procedure did not indicate to the subject during trai ining that

cralization was expected or would even be tes ? d, vet generalization
r. However, our procedure, like those of the two other successful
trunster studies (Black & Roflins, 1982 Hall & Madsen, 1978), did include
an explanation of the value of employving th ralegy as a means of
i wiw retention. Flavell and Wellman (1977) argue that strategy main-
alization occur once the mm wm%u stands the value

e~

1 here indicated that the improvements
inre H um@ um anizs H,immi performance iww d in both young nonretarded
t;%‘am‘%mn and mildly retarded children (Engle & Nagle, 1979; Engle et
al., 1980} taught the Semantic stra mgg;}y are due primarily to the organi-
zational component of this multifaceted strategy. Strategies which direct
attention to a list’s relational information tend to produce higher recall
and organizational performance than do strategies which emphasize the
processing of withi - -tem, elaborative sorts of information. Meverthe
the combination of these two types of information processi
in a single instructional package produces a more genera fize ;
versatile, training program than would a program which m‘,z»mhﬂmmw only
the processing of organizational information,
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