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ABSTRACT o ) ™

A series of nine studies invegtigated the 'form class
effect', the superior recall shown by childreﬁ when to-be-asdociated
nouns are studied linked by verbs or prepositions rather than £yr
conjunctions, or without any 'connective'. One main finding
was that the form class effect 1s limited to measures of
associative recall, and not found in the overall levels of free
recall. It was sugéested that linking verbs of prepositions result
in more joint representation of items in memory, and such differences
in organization should emerge only in associative recall measures.
A second finding was that instructions to form interactive images
eliminated the superiority of verb-inked nouns ih children's
recall, by raising recall with conjunctions toc the level of verbiylé
Conversely, instructions to form a separate image for each item alsb
eliminated the form class effect, but by reducing recall with wverbs .
to the level of conjunction linked nouns. The effects.of imagery
instructions were interpreted as supporting the view that differe;t
types of connective, like different types of imagery instructions,
produce different associative recall levels because they influence
the processing pf information, relating the items together in memory.
Younger, grade 3, children did not perform as prediéted with Emagery
instructions, such that a form class effect was still observed. The

finding is gonsistent with numercus other studies which show that
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imagery instructions are often ineffective with younger childreén,
and extends the observation to scparate iﬁagéry. A number of
explanations of the ineffectiveness of imagery instryctions for
younger children are evaluated. Finally, linking preposifions were
shown to mroduce diffefént levels of assgciétive recall as a
function of the degree of close spatial relationship implied between
item referents. An explanation in terms of a greater tendehcy on
the part bf children te encode itqms separately unless certain types

of relationship are aétually present between items or implied

between item referents was suggested.
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I. GENERAL INTRODUCTION

“

Theée 'Form Class' Effect

If children are instructed to fémember which néuns océur
together‘in a given pair from a list of arbitrarily paired familiar
nouns, presenting each pair with a linking verb considerably improves
children's recall of which nouns 'go tpgether'. For example, if a
list of pairsl of nouns includes th: pair 'DOG' and 'BOX', children
are more likely %o recall t?at 'DOG' and 'BOX' go tbgether if, at
the time of studying thd list, they hear the two nouns lihked by a
verb (for example, "The DOG bites the BOX") rather than hearing the
two nouns presented alone ("...DOG........ BOX"). Although such
verb 'connectives' considerably improve children'srasgociaﬁive recall
(that ié, recall of which list items 'go together'), other'types of
connectives produce'differeﬁt results. Linkiné nouns with |
conjunctions (for exam;le, "The DOG and the BOX') producés nb )
Better levels of associative reca}l fhan rresenting the nouns alone.
Prepositional comnectives (f:or example, "The DOG in the BOX")
produce levelﬁ of associativg_recall perfo;mance sometimes equaf
to those found with verb connectives and sometimes less. Rohwer
(1964) called this grquﬁ:of phenomena the "form class effect'

because it seeméd that the pgrammatical form class of the connective

(that is, whether the connective is pgrammatically a verb, preposition-

N
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or cdhjunction) pf;duced different levels of associdtive recall,
The basic phenomenafof interest in the present studies are those
referred to by the term the 'form class effect’, némely that verbs,
pre?ositions andAconjunctions used as connectives ta link t?—be~
associated nouns produqe different levels of recall in children.

The intention in‘the present studies ié to investigate the 4
form.class.efﬁecf and to.gevelop and to test an explanation of
these phenomena. There are a number of reasons for pursuing such
én investigation. In the first place, the form class effect has
already bheen demonstrated extensively, replicated and sho;n to £e
of wide generali?y with certain clear bogndary conditions. One

of these boundary.conditions of épnsiderable interest is that the A\\~—~

form class effect is found in children but not in adults. Because

of‘the limitation of the form classleffect to children, the form
cléés effect has been interpreted in various ways as shedding light
upon the process of development, specifically the development of
memory processes during childhood (for examﬁle, Levin; 1976;
Reese, 1976; Rohwer & Ammon, 1971; Rohwer, Ammon, Suzuki & Levin,
1971; Rohwer, 1968; 19713 1973; 1980). ‘Aric.;ordingly, the inuﬁediate
objective of the jresent studies is to investigate the form class
effect, but the wider objectég—lls to draw somg Ttmited deductions
concerning ways in wﬁich children's memo c s e~/\\} differ from

those of adults. Thus the spéq1f{f\buest10n dressed here is why

do verbs or prepesition connectives improve child;gg)s,associative

recall unlike conjunction connectives. The wideéfquestion is what

-



does the limitation of the form clasé effect to childhoéd; and the‘
explanation proposed here of ‘these Phenomena, imply about childreri's
memory processes as opposed to éhose of adults.
| | The wider question of how and why childfen and adults differ
in terms of performance on various memory tasks and in underlying
memory processes has been investigated intenghyely during thellaét
decade (for exémple, see reviews by Brown, 1975; 1978; 1979;
Cavenaugh & . Perlmutter, 1982; Pressley, 1982; Reese, 1976).
A largé part of the motivation for this research has Eee@ because
the ability to remember is basic to learning and the edﬁ;ational
process. Thevma jor emphasis in such studies has been not so much
upon optimal ﬁonditions for léarniﬁg aslupon c;i£ical digiérences
in memory abilities between children of @ifferent ages -and, within
a given age, critical differences in memory abilities between
‘efficlent' and 'inefficient’ learners (for exaﬁplé, Levin, 1976;
_Rohwer, 1968; 1980). The general assumption made by Rohwer and
others is that similar differences in memory abilities underlie
both age related difference; and g%so the individual differences
within a given age group in learning ability (for example, Roﬁ%er,‘
1980). The motivation for ﬁhié work has thﬁs‘beqp, at least in

‘part, the hope that if'specific deficiencies in memory were

identified, then it might be possible to train children to improve

their memory skills and hence improve their ability to learn within °

the educatiﬂg@l system. ‘ ' -

While the present studies are not concerned specifically

o
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with improving memory skills, the common assumption of the present
studies and educationally oriented studies is that the form class
effect is of considerable interest because it is a robust phenomenon
which ;haracterizes children's memory, but not adulis' memory
perforﬁance, and so.provides the poténtial for insight into some

of the differences. The present studies are also not concerned

with memory p.rocesses in educable .mentally‘r‘etarded individuals,

but, like children, educable mentally retarded individuals do exhibit
the form class effect (Jensen & Rohwef, 19635, b), so that the
investigation of these phenomena may shed some light on the memory
processes of the mentally handicapped. Finally, a further possibility
is that investigation of the form cf;ss~effect as a group of phenomena
peculiar to-children might also reveal somethiné not only about
developmental differgnces, but also about the process of memory
deyelopﬁent. While the present studies do have some clear
implications about developmental differénces between children's

and adult memory, they are not directly concerned with the process

of develorment.

Turning now from the wider question of developmental
differences to the more specific issue of the causes of the fornm-
c;ass effect, the first objective of this introductory chapter is to
describe the tasic phenomena of interest, the form class effect, in
some detail. A second objective is to describe the generality of
the form class effeét and to note some of the more important boundary

tonditions that have been identified. A third objective is to explore
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some of the theoreticél interpretations of the form class efféct
that have been suggested. A final objective is to indicate some

of the‘theoretical importance which has been attached to the form
class effect by various theories, particularly those concerned with

memory development.

+

Description and Parameters
of the Form Class Effect

Description of the form class effect

The basic phenomena of the form class effect are well
established. Rohwer and others have shown repeatedly that

presentation of to-be-associated nouns in the context of a sentence

in which a verb or preposition links the nouns produced levels of

associative recall superior to presentation of the nouns linked by

-,

a conjunction or'withbut_any 'connective' (for exdﬁple,‘Roner,
1964; 1970; 1973). -Presenting the to-be-associated nouns with a
‘preposition linking tHe.nouns rroduced recall levels varying from
a level equivalent to that observed with verb connectives (for
example, Rohwer, Lynch, Levin &' Suzuki, 1967) to a level
intermediate between the_levels observed with verb and conjunction.
connectives (for exémple, Rohwer, 1964); In terms of generality,
the form class effect has been obtained across a wide range of
subjéct popul#tions varying in grade level, age, socio-economic¢
status, intelligence quotient levels, rural and urban environments,

public and parochial schools, and with a wide variety of materials

and presentation methods (for reviews see Pressley, 1982; Rohwer,
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19?0; 1973; 1980). Finally, instructing children to construct
sentences describing the referents of items in some interaction
al;o appears to prpduce parallel effects to supplying a sentence
(fo¥ exdﬁple, Kerst & Levin, 1973; Milgram, 1967; 1668. For a

review, see Pressley, 1982)..

Control studies

" In a series of control studies, Rohwer and his collabo¥ators

“eliminated various confounding variables. One possibility was that
i)

verb connectives might exert greater semantic constraint: than
cénjunction connectives over possible response nouns, because the
conjunctions eould be meaningfully combined with any nouns, but the
- range of meaningful combinations was more restricted far linking
verbs. Rohwer and.lynch (1966) showed that if lists were constructed
$0 all the nouns in a list wére interchangeable and could be joined
by any of the vefbs, nouns linked by Gerbs were still betfer
recalled. Earlier studies also confounded connective form class with
the number of different w@rds‘used as connectives (that ig, a variety
of differeni verbs were used within a list but usually only t;o
d%fferent cpnjhnctions), such that intralist similarity was greater
in the conjuﬁc@ion conditions. Rohwer and Lynch (1967) therefork
equated the number of different words used as verb and conjunction
connectives but still found a form class effect.

Another possibility is that linking nouns with verbs broauces

complete sentences and children might better remember complete

sentences than conjunctive phrases, perhaps because complete

-
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sentences are more familiar. Suzuki and Rohwer (1968) therefore
compared verb and conjunction connecti;es within complex sentences.
The verb connectives produced more efficient learning of noun

pairs even 1f the contrasting conjunction connectives were also
lodged in complex sentences. Afginal possibility considered was
that verbs, rather than sentences, might be better recalled than
conjunctions, such that the retrieval context would be more similar
to the encoding context foa verbs than for conjunction connectives.
ﬁohwer, Shuell and Levin (1967) therefore compared the cued recall
of paifs of nouns in which the connectives were presented-at study,
or on the test trial as part of the cue, or a2t both study and test.
The results of this study indicated that verbs may be somewhat better
recalled.than conjunctions, since presentiné the connectives only
at study .produced a' larger form class effect than -presenting the
connectives at study and test. The form c¢lass effect, however,

was still obtained if the connectives were presented at étudy and
test, and so the effect is independent of better recall for verbs
in and of itself., Rochwer, Shuell and Levin's study also indicated
one important parameter of the form class effect, namely that the -
connective must be presented at encoding. If connectives were

presented only on the test trial, no difference was found between

verb and conJunction conditions.

Other parameters of the form class effect

Several studiég"fﬂiiqgig some other major parameters

of the form class effects One parameter, already referred to; is

ol




age and/or grade level. Although the effect of verb connectives
emerges in the nursery school years (about three years of age,
Reese, 1965), there is little increasé in the efficacy of verb
connectives across childhood (see Ervin, 1976; Pressley, 1977;

Reese, 1977). Originally it was thought that instructions to make

up sentences describing the referents of items interacting became
effective later than supplying a sentence context (for example,

Rohwer, 19?0). However, it is now fairly clear that the effect of

sentence instructions emerges at about the-same time as that of

sentence context and facilitates associative recall across a similar

age range, showing little increase developmentally in efficacy
(Pressley, 1982; see, Chapter IV).

The more interestihg developmental data concern what happens
in lat? adolescence through young adg}thood. It is clear that the
difference between verb and conjunction connective conditicns is not
observed in college students (for example, Botrow & Bower, 1969;
Suzuki' & Rohwer, 1969). Several studies also suggested that the
magnitude of the form class effect diminished by late adolescence
(Jensen & Rohwer, 1965; Rohwer é Be;n, 1973). The expectation from
these studies was then that at some point-during adoleséence,
performance in the control condition would be equal to that in the
sentence condition. However, it has been difficult to identify such
" a point aﬁd the results of such studies have been inconsistent
(Rohwer, 1971; Rohwer & Bean, 1973; Rohwer, Raines, Boff & VWagner,

1977). Rohwer et al. (19??, Experiment 3} classified subjects into
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good, mediym or low associative learners, and found evidence for
equal levels of performance in sentence and control conditions only
for high_ability seventeen year olds, Hence, for most children,
sentence context facilitates recall late into adolescence, although
the form class effect is not found in college adults.

Various other task and‘materials parameters of the form
‘class effect have also been delineated. Two parameters seenm

particularly important, namely that sentence context must be

meaningful and must be aurally presented. With regard to

meaningfulness,’Rohwer (1966) demonstrated that presentiné nouns

in the context of a sentence will help children's subsequent recall
only if the sentences are syntactically correct and meaningful.
Neither approximations to Engy{éﬁ syntax nor sentences ﬁhat are
syntactically correct but meaningless provide any improvement in
recall. Second, presenting pairs of nouns linked by a verb
frequently does not lead to improved recall if the verb (or more
usually, the sentence context) is printed rather than presented
aurally (for-.example, levin, 1970; Levin & Horvitz, 1971; Yuille

& Pritchard, 1969), although one Qtudy did report a posi;ive effect
of printed sentence context (Sﬁéuki & Rohwer,-l969). Levin, Horvitz
and Kaplan (1971) specifically compared the effects of presenting’
sentence contexts visually and auially as opposed to only aurallj
and concluded that improved recall performance was limited to the
condition in which the sentence context was presented aurally

without concurrent visual presentation.

4



10

" One poss}ble explanation of the limitation of the fofm class
effect to aural presentation is that there is interference between
'reading the sentence.context and encoding the items in memory. If
failure to find the form class effect for children when the sentence
coptext must be read does réflect some kind of interference effect;
-then similar interference might account for the similarly atypical

finding of a positive effect of sentence instructions with adult

subjects over sentence context only if the subjects were required to

read the sentence context (Bobrow & Bower, 1969; Bower & VWinenz,

*

1970).

Interpretation and Significance
of the Porm Class Effect

Beginning with his doctoral thesis demonstrating the 'form
class effect' in children (Rohwer, 1964), and parallel findings with
the mentally handicapped (Jensen & Rohwer, 1963a, b), Rohwer began an

investigation of the form class effect which in part led to the large

° . number of studies concerned with 'mental elaboration'. Rohwer's

specific definition of elaboration will be discussed later. At this
point it is sufficient to note that elaboration in children is
operationally defined by ﬁrocedures which enhanc;'(associative).
recall, and in aéults by the failure of the same operations to /)Q?,
enhance recall over performance in control conditions, which is
attributed to 'spontaneous elaboration'. . The sup?rior recall
observed for children, but not for adults, if nouns are linked by

verbs or prepositions is a criterial demonstration of elaborative
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effects. Parallelslbetween the effects of pictbrial translations
of, féf example, the interactions described by linking verbs with
nouns, instructions to form interactive images and instructions to
make up sentences describing the referents of items in some’
interaction, and the effects of linking nouns with verbs or
prepositions were subsequently noted fromeprior studies or demonstrated
by Rohwer and his co-workers. All of these procedures produced
substantial improvements in children's fecall, but had little or no
effect on adult (associative) recall levels, suggest}ng,among other
hypotheses, that adults spontaneously engage in the use af memorial
strategies (which Rohwer called 'spontaneous elaboration') involving
componénts'of the procedures which produced enhanced recall for
children,

Consequently, Rohwer and his co-workers have originated many
hjpotheseg concerning both the superior levels of reca..il observed
for nouns linked by verbs or prepositions (that is, the form class
effect), and about the developmental aspects of these phenomena. \\—l
The dévelopmental h}potheses attempt to exblain why certain procedures
which enhance recall for children do not do so for adults, and why
certain procedures (for example, linking nouns with verbs) enﬂance
c;ildren's recall at an earlier age thanlother mrocedures produce
enhancement in recall (for example, instructions to form mental
images of the referents of to-be-associated nouns in some interaction).
The developmental hypotheses have led to a large body of research

relevant to the general question of why and.how children's memory
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improves with age. .

The specific question addressed in the present studies is

R
2y

why linking nouns with verbs or prépositions produces bétter x33§ll
for children. Tﬁe.hypotheses advanced by Rohwer as directly relevant
to the form class effect are (i ) the 1magery hypothesis, (ii) the
deep structure hypothesis and (111) what'may be called, the later
elaboration position. Rohwer's developmental hypotheses, which were-
put forward to explain why the form class effect is observed in
children but not adults and also why the form class effect appears
at an eérlier age than the effects of imagery instructioﬁs, are

(1) the memorial stgategy hypothesis; (i1) the 'event knowledge' or
‘event repetoire' hypothesis, and (iii) the 'elaborative propensity
hypothesis'. Of the developmental hypotheses, Rohwer has proposed
the 'event knowledge' hypothesis as an explanation of the form class
effect in its own right, and hence is a fourth account of these
phenomena. The four hypotheses directly relevant to the question

of why verb linked nouns are better recalled by children will be
considered in relation to the present account and present studies.
The developmental hypotheses will only be considered insofar as

they are relevant to developmental issues arising from the present

studies, but for clarity are also stated below.
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Hypotheses concerning the form class effect

The imagery hypothesis. Rohwer's initial interpretation of

the superiority of nouns linked by verbs in recall was in terms of
imagery processes. In this view, different tyﬁes of connective evoke
different types of images which vary both in the extent to which list
items are repfesented Jjointly or singly in memory, and in terms of
the 'dynamism®' of images, more active, dynamic images being more
memoiéage. Rohwer's view was arrived at by noting the parallels
betwten the effects of depiqtion and those of connectives (for
example, Kee & Rohwer, 1974; Rohwer, Lynch, Levin & Suzuki, 1967).

By depiction is meant that line drawings or photographs of the
referents of nouns are displayed as list items to children. When
pairs of nouns are depicted in some interaction (for example, a dog
chewing a box), associative recall exceeds the 1e§el obtained if the
items are depicted in some spatial relationship (for example, a dog
on a box) which in turn is superior to displaying separate pictufes
of each item (for example, a picture of a dog and a picture of a-box),
(Davidson, 1964; Kee & Rohwer, 1974; Reese, 1965; Rohwer, Lynch,
Levin & Suzuki, 1967). Rohwer therefore suggested an imagery
interpretatign of both the form class effect and the effects of
depiction: "A number of explanations of the form class effect can

be given, but the one that comes most readily to most minds .

is that the three kinds of conned¥ives evoke three kinds of visual

aa e

\}magery. The notion is that conjunction connectives evoke a static

image of two objects arrayed side by side, preposition connectives
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evoke a static image of two objects in a particular locational
arrangement, and verb connectives give rise to an action image of
some episode involving the two objects " (Rohwer, 1970, pp. 397-398).
In addition, Rohwer argued that "It is intuitively ciear . . . that
action imagery is more memorable than static imagery, and that
locational imagery is more memorable than coincidental (conjunépion)
static imagery" (p. 398). A specific test of the imagery
hypothesis, comparing "action" and "still" verbs (Rohwer & Lynch,
1967) was not, however, successful. Both types of verbs were found
to improve recall compared with nouns linked by copjunct;ons, but
did not differ between themselves.

The deep structure hypothesis. At one point in elaboration

research, considerable effort was spent in attempting to decide

between imagery accounts of encoding and accounts in terms of

linguistic processes. A second alternative account of the form

class effect considered by Rohwer was in terms of linguistic structure,
rather than imagery processes. Suzuki and Rohwer (1968) proposed

that the effect of sentence conﬁext is to cause the items linked

by a verb or preposition to be stored as one string in semantic deep
structure (after Chomsky, 1965). It should be noted that the deep
structure explanation was in fact subsumed by Rohwer's subsequent
suggestion (1970) that sentence context prompts elaboration, as was‘
the imagery hypothesis. ﬁohwer's later elaboration position is

stated in such a way to include the possibility of both imagery and

verbal encoding processes. The deep structure account, however, is a



strictly linguistic account. Thus, Suzuki and Rohwer (1969)
suggested that when subjects understand a sentence they comprehend
the underiying rel&tions, and that these relations determine the
'fgnctional units of memory storage. Thus, ".” . . two words ‘occurring
'P in the same un&erlying string c;n be acquired more easily than those
occurring in two differend strings. . . It is a more direct process
for the firs£ noun to be used in retrieving the second noun when
both appear in the same storage unit than when they appear in: two
separate storage units" (Suzuki & Rohwer, 1969, p. 912).

| The results of the initial studies of the deep structure
hypothesis support the hypothesis but.are‘consistent with Rohwer's
later elaboration position as well, "that it is the occurrence of_tQE\‘
verb between the to-be-associated nouns that elicits associative
encoding. Sﬁzuki and Rohwer (1968) compared the deep structure and
a surface structure account which would predict errors in reéall
should be greatest at the boundaries of phrases. They ﬁsed complex
sentences'in_whicﬁ the two target nouns were.linked fy a verb or a
conjunction, so that the two nouns occured in different phrases in
the verb condition, but the same phrase in the conjunction condition,
for example,

"The ROCK hit the BOITLE and him" (verb connective) '
“The ROCK and the BOTTLE hit him" (conjunction connective)

Analysis .of deep strudture according to Suzukl & Rohwer would generate
the following, I ;

"The ROCK hit the BOTTLE. The ROCK hit him." (verd connective)




"The ROCK hit him. The BOTTLE hit him." {conjunction

~ connective)

As predicted, on the basis of a.deep structure analysis, they found
the verb connective condition led to better cued recall. Similar
results were found in a second study (Suzuki & Rohwer, 1969) which
contrelled for whethér the subject or object of the sentence was
compound.

Three other studies attempted to find evidence supporting a
deep structure account and to reject.the imagery hypothesis (Davidson
& Dollinger, 1969; Ehri & Richardson, 1972; Ehri & Rohwer, 1969).
The common method was to vary the grammatical form‘of sentences, and
'hypothesised.deep structure, and to look for differences in
children's recall as a function of- sentence type. However, other
factors were not well controlied, and.hay account for-re;éll
differences. Fér example, Ehri and Rohwer (1969) compared sentences

in which the-verbs were more related to either the subject or objec%
noun. If cues included the verb, 'object—reiated' verbs produced
better recall than 'subject-related’ Yerbs. Although the degree of
semantic constraint exerted by verbs over possible response nouns
does noﬁ explain the form class-effect, it dges:have a deménstrable
effect (Rohwer et al., 1967) and so may account for the superiority
of 'object-related’ Qerbs. ) |
. It is also important to note that in all studies where the

grammatlical form of'(meaningful) sentences was. varied, the general

conclusion is that sentences of any type always;figgggsf)better

—
-
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recall‘than non-sentence controls. Finally;@studies of the deep
strucfure hypothesis did not eliminate the péssibility of imagery |

‘ as an encdding process, although they did raise some questionngbqut
the necessity for verb connectives to evoke 'action' iméges,'as |
Rohwer originally proposed.  For example, it is unclear that imagerf
as an eﬂhoding process.was ruled out for sentences such as-"The cigar
" is longer than the snake" (Ehri & Richardson, 1972). The present
view conceives of imagery as one of a number of possible encoding
processes and it does not seem that studies of the.dgep structure
hypothesis provide any strong evidence against this possiﬁility.

The elaboration positicn. For a number of reasons, Rohwer

moved on from an account of the form class effect in terms of either
-
strictly linguistic or strictly,imagery mrocesses. Evidence

accumulated from a number of stldies s%pporting both of the latter
approaches, but eliminating neither of them. Moreover, it became

u

clear that neither the deep structure nor imagery hypothesis could
a )

alone account for the developmental phenomena which became apﬁarent.

For example, neither hypothesis explalned why the form class effect

was found in children's recall but not found for college adults.

Rohwer's later account may be called the elaboration position

('position’ since it subsumes the earlier hypotheses and some later
ones)! By 'elaboration' Rohwer meant ". . . the formation of an
episode, process or relation involving the to-be-associated items”
(Rohwer, 1973, p- 5). Thus,

A learner using imaginal elaboration to.learn the pairingn'cat
and apple' would generate an interactive image involving a cat
L
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\.\
and an apple, such as a cat eating an apprle. Alternatively, the
learner could generate a sentence involving the two items. A
good verbal elaboration would be, 'The cat ate the apple'.
Pressley, 1982, p. 296).

It would also seem clear that Rohwer used 'elaboration' to refer to
assoclative memory.

. The basic assumption which Rohwer made about the superior
recall observed if nouns are linked by verbs ,or their referents
depicted interactively, was thét verbs or mreposition connectives or
interactive pictures 'prompt elaboration' (also, 'impose',‘Rohwer,
1973, or 'provide' elaboration, Pressley & Levin, 1977). 'é§ ﬁoing_
the term 'ﬁrompt' Rohwer meant that the elabofation which is

- c ;
hypothesised to occur spontanecusly in adults, is, in some way,

elicited in children by prompts. In general, Rohwer and others
have not spelt out in much detail how prompts such as 11nk1ng verbs

or interactive pictures do elicit elaboratlon so that the elaboration
-

position is essentially compatiblg'with the earlier hypotheses
(1linking verbs elicit dynamic, action images orf Tsad “to storage in
one deep sﬁructur: 1ng) and some later suggestions (verbs may
afford mediating information young children lack). The key %ge; is

%
that, in some way, linking nouns with verbs or ppeposi{;ons results

[

in the elaboration of the items so linked and hence, improved - !
Vi

(associative) recall of the items by children. .
> J

- Developmental H&potheses

With regard to the complex of developmental phenomena which

ela%oratlon studles have uncovered Rohwer has put forward a general

4 F\“\\
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hypothesis which Pressley (1982) has termed the 'developmental

elaboration pesition' Rohwer argued that ". . . the older the

learner, the less explicit are the prompts required for elaboration"
‘(Rohwexr, 1973, p. 8}. Pressley has defined the position more clearly
in a review of the developmental elaboration position:
»
In other words, older children should be more likely to
use elaborative techniques spontaneously, and when usage
instructions are necessary, they need not be as. detziled as
for younger children. Moreover, older children should be able
“to use elaboration with a wider variety of materials and more
settings. The research summarized here has largely substantiated
the developmental elaboration position. (1982, p. 297).
Thus, Rohwer distinguished between 'explicit prompts' such as
linking verbs which provide elaboration and '‘minimally explicit
prompts' such as imegery instructions in which the elaborative
process is elicited, but the child must generate his or her ovm
elaborations. In the contexi of the present studies, the
developmental elaboration position is exemplified by (i) the
effectiveness of explicit prompts (here, linking verbs or prepositions)
for children at all grade levels studied, (ii) the effectiveness of’
minimally explicit prompts (imagery instructions) only for older
children, and (iii) disappearance of prompt effects by adulthood
{here, linking verbs produce no incérement in recall for college
students).
~The developmental elaboration position points to some fairly
well substantiated conclusions about the difference in age at which

explicit prompt effects appear and the age at which the effects of

some minimally explicit prompts appear, and the disappearance of
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mompt effects by adulthood. Consequently, a number of hypotheses
have been investigated which attempt to explain the pattern of age
related phenomena. It should be noted, however, that Pressley
concluded in his review of the devélopmental elaboration literature
that the developmental elaboration position is in exrror in one
iespect, namely, that sentence instructions (which are minimally

explicit prompts) appear to be effective almost as early or as early

. as linking verbs (explicit ﬁrompts). This discrepancy will be

referred to later and is of significance. At this point, however,

the major hypotheses suggested concerning developmental elaboration

v

phenomena'will be noted.

The defelopment of elaborative propeﬁsitx, Rohwer's basic

approach to the issue of the various developmental elaboration

phencmenid has been the hypothesis that differences in the propensity

to elaborate items spontaneously account for age-related (and

indi&iduél) differences (Rohwer, 19?3; 1980). For example, given
regula; pair learning instructions, twelfth grade students exhibit’
far better recall of a list of noun pairs than sixth graders.
Rohwer (1973) sugéesﬁed this apparent age effect could be attributed
to the development across adolescence of ". . . a marked propensity

to elaborate for each pair an event that jointly iﬁp%icates the

: reférents of the two members” (Rohwer,.Raines; Eoff & Wagner, 1977,

P. 472)._ The elaborative propensity hypothesis attempts to.explain
(i) why youngér children-require explicit prompts to impose or
provide elaboration (they have little or no elaborative propensity),(ii)

N
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why somewhat older children benefit from minimal prompts such as
imagery instructions (they have acquired some elaborative propensity
but not enough to elaborate items spontaneously) and (iii), why, by
late adolescence, explicit and minimally explicit prompts begin to
lose their efficacy (elaborative rropensity is well developed and
spontaneocus elaboration is oecurring).

Tests of the elaborative propensity hypothesis have been less
successful. If the development of elaborative propensity is the only
significant factor in the development of associative memory, then
elaboration_instruction (Senteqce or imagery) should eliﬁinate
developmental or individual differences, between, for exanple,
pre—adq%fscents and adqlescents, but the finding is that differences
are only reduced (Rohwer et al. 1977; Waters, 1982). Second,
attempts to identify individuals with high elaborative rropensity
have met with only limited success such that even older adolescents
may or may not exhibit spontaneous elaboration across situations °
(Rohwer, 1980; Rohwer et al., 1977; Rohwer, Rabinowitz & Dronkers,
1982). Nevertheless, the elaborative rropensity hypothesis is
consistent with a considerable numbei of the developmental findings.
At the same time, Rohwer and others have attempted to identify other
factors which may be involved in the development of (associativej
memor&, as well as trying to ﬁfeak down some of the factors which
may underlie changes in 'elaborative propensity’.

Strategy and metamemory acquisition. Rohwer's collaborators

and others have identified the concept of the development of ©

Pl

h —
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elaborative propensity with (among other things) the acquisition of
memorial strategies (for example, Pressley & Levin, 1g77; Waters,
1982). The suggestion that children lack memorial strategies which,
when acquired, allow older adolescents or adults to 'elaborate' items
'spontaneously' is consistent with a large number of other studies
of children's memory. In general, improvement iiaygmory performance
¥ith.age has been largely attributed to the acquisition of memorial
strategies (for example, Brown, 1975; Flavell, 1970; Flavell &
Wellman, 1977; Hagen & Stanovich, 1977; Kobasigawa, 1977; Reese,
;9?6), as well as to the acquisition of knowledge about memory
‘(metamemory) such as which strategies are appropriate to which task,
task difficulty, memory ability and capacity, or in other words,
knowledge directly relevant to memory processes (for example,
Flavell, 1971; Cavenaugh & Perlmutter, 1982). Rohwer has not been
much concernéd with metamemory, although his work is not inconsistent
with the concept, and clearly assumes some sort of control processes
governing strategy use and selection. However, much of the evidence
for memorial str#tegy acquisition-does derive iﬁdirectly from

~—" Rohwer's work. Evidence fdr the strategy acquisition hypothesis in
tﬁe ext of the present findings is reviewed in Chapter IV. For
the Qf?sent purposes it is sufficient to note that a strategy
acquisition hypothesis (after Flavell, 1970) may be applied to account
for (i) the fact that interactive imagery instructions are not

2

effective for younger children (the strategy elicited by instructions

in older children has not been acquired), (ii) efficacy of
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] instructions later in chilthod (instructions are required to elicit
the s1till poorly acquired strategy), and (iii) disappearance of
explicit prompt effects by adulthood (adults have acquired a variety
of strategies which they use 'spontaneocusly', or in Rohwer's terms
*spontaneous elaboration'). However, it is important to recognize
that such strategy acquisition, for which there is considerable
evidence, does no£ in itself explain how explicit prompts such as
linking nouns with verbs help very young children's recall since
the ineffectiveness of instructions with very young children is
attributed to the lack of any strategies. -

The "event knowledge" hypothesis.” Recently, Rohwer proposed

another explaﬁation of developmental elaboration phenomena. Since
attempts to equéte elaborative propensity by the use Q{ elaboration
instructions have not been successful in removing develé mental
differences, Rohwer suggested that success in elaborat%éz at all
ages might be (also) tied to how much learners know abdut, how paired
items could be related and, thus, elaborative skills de&elop with
increasing age because of increasing world knowledge ("event
knowledge" and "event repetoires", Rohwer, 1980). Thus, Rohwer has
variously suggested that ﬁre—adolescents and adolescents might !
(1) differ both in elaborative propensity and in event knowledge,

or (ii) share moderate levels of elaborative prgpensity but differ
in event knowledge. ‘While experimental tests of the event knowledge
hypothesis have not provided much confirmation (Rohwer, 1980;

Rohwer et al. 1982), similar ideas have been advanced by other

-
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theorists to account for improvement in age in aésociative memory
performance (for example, Lindberg, 1980; Perlmutter, 1980}).

There 1is 1little doubt that when the information required to
associate items together is highly unfamiiiar to one group of
subjects, but highly familiar to another, the latter condition
results in much better‘associative recall (for example, Lindberg,
1980). The question, however, is the extent to which a lack of
relational information, together with other factors, accounts for
all age related improvements in associative memory performance?
"Although Rohwer has been mostly concerned with applying £he event
knowledge hypothesis to the persistence of developmental differences
in adolescence when elaborative propensity has been equated by
instructions, the hypothesis also may be applied to the effects of
explicit prompts. The implication of the event Imowledge hypothesis
‘is, clearly, that at least part of the reason that explicit prompts
impose or provide elaboration is that they supply or afford
relational information which younger children have not yet had the
opportunity to acquire. The guestion to be considered here, therefore,
is whether the child's more restricted knowledge 6f the world accounts
for the superior recall observed if nouns are linked with veébs or

prepositions.

Summaxry of elaboration hypotheses

Vv In summary, elaboration research has generated a variety of

hypotheses concerning hoth the specific question addressed by the
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present studies, namely, why are nouns linked by verbs or prepositions
better recalled than nouns linked by conjunctions by children, and
the broader developmental guestions arising from the pattern of

1

findings referred to as the 'developmental elaboration position'.
These developmental questions include for the present purposes, why
the form class effect is limited to children, and why the effects

of explicit prompts emerge at an earlier age than (some) instructional
effects. With regard to the superior recall by children of verb or
preposition linked nouns (that is, the form class effect), Rohwer
has suggested at various times (i) that different connec£ives lead

to different sorts of images which differ in memorability, (ii) that
different connectives differ in their effects upon semantic deep
structure, (iii) that different connectives differ in their
ability "to prompt elaboration",and (iv) that different connectives
differ in the extent to which they supply information for relating
items together ("event knowledge"). With regard to developmental
effects, Rohwer and others have suggested that (i)-individuals differ
in 'elaborative propensity' which develops with age, (ii) with age,
chﬁldren acquire memorial strategies which at first are elicited

by instructions, later used spontaneously, (iii) with age, children
acquire increasing knowledge of the world which can serve as a basis
for relatinéﬁ%fems together ('event knowledge', 'event repetoires'),
and (iv) children acquire increasing knowledge about memory
('metamemory') and increasing control over their own memory procesées.

All four developmental hypotheses explain why children, but




not adults, show explicit prompt effects such as the form class
effect, since adults do not require prompts because they spontaneously
use.memorial strategies, have an adequate knowledge base to relate
items together in memory, and have greater elaborative propensity
than children. That the effects of elaborative prompts emerge

before (some) effects of instructions such as imagery instructions

in Rohwer's view, reflects both that prompts supply relational
information children lack and that prompts elicit elaboration in

some way, which adults do not requife.because the latter have
acquired strategies, event repetoires and good elaborative yropensity.
As Rressley has noted, however, none of the latter reasons are
direétly relevant to the issue of what it is about prompts that

gives them the ability to prompt elaboration.

Target and contextual integration

Another approach that may be modified to apply to the form
class effect has been suggested by Ackerman (1982a). Ackerman's
Sugge;qionias that . . . children maf fail to integrate target
informgﬁion with contextual information and form a cohesive episodic
event Efamwtheainput " (p. 430), because ". . . even if young .
children automatically.encode the semantic meaniné of individual
items . . . they may fail to access the semantic system in units
largef than single items . . . and so fail to take advantage of.the
semantic relationships between items" (p. 430). Ackerman (1982a)

required second and fourth grade children and college adults to

recall target nouns presented in sentences varying in 'semantic
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coherence'; for example, 'congruent', or describing situations
likely to occur in everyday life, ‘incongrucus', or unlikely to
occur, and ‘anomolous' describing situations which could not occur.
The assumption was that the more sentences describe situations
consistent with prior semantic knowledge, the more the target noun
and its context should be i{qtegrate;i (after Baker & Santa, 1977).
The sentences included: "The boy placed the book on the tableJ
('congruous'}, "The boy placed the book on the dog" ('incongruous'),
~and "The boy placed.the‘book on the bea:" k'anomblous').

Ackerman hypothesised that integration (re}ationai encoding)
would be enhanced when subjects rated the probabilify of occurrence
of the events described by sentences, and not when they simply read
the sentences. As mredicted, integration -(as measured by elimination
of developmental différences in cued recall across grades, and
between one word and sentence less target worthcues, and larger
differences between sentence types as a funciton of dongruity) was
more complete for children who rated the” probability of the events
describéd occurring. The difficul$f with the results, however, is
that requiring children to read sentences often does not help
assoclative recall, as noted above, and there is even some sugéestiqn
for adults that reading sentences depresses performance (relative to
performance with instructions to generate sentences, normally an
equivalent condition, Bobrow & Bower, 1969; Bower & Winenz, 1970).
Therefore, the condition in which subjects simpl4 read.the sentences

is likely to have been equivalent or worse thangpresenting the nouns

v
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without any context. That the congruity effect and recall levels
were low is therefore not surprising. Previous data would tﬁerefoTe
suggest that Ackerman's prediction, "™ . . . the children would not
fully integrate the nouns with the sentence conitext in the Read
condition" (p. 431), was correct, bu} not necessarily for the reasons
"he assumed.

In spite of thé methodological problems of Ackerman's study,‘-
it is clear that a tather different view of children's memary for
relational information was proposed. Like the elaboration
account(s), Ackerman suggested that chgidren are deficiént (compared -
with adults) in their ability to relate items together. Instead,
however, of suggesting that children lack mediating information or
memorial strategles, Ackerman suggesied that children have a general
tendency not to integrate items .together in memory because children
fail to access the semantic system in units larger than single items
and so "fail to téke advantage of the semantic relationships between

items". Ackerman's view is significant in that it emphasised

children's tendency to process items individually. In contrast, the

elaboration approach stresses thg other side of the coin, namely
children's, tendency not to process items elaboratively (that is, //fk
to fail to relate items £$gether) except under special conditions
. (prompts), in contrast to adult ‘spontaneous elaboration'. |
What would.Ackerman's view suggest about the form class
effect? 1If, as will be suggested below, the form class effect 1is

an effect in associative memory, the effect of verb connectives
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might be to increase the likelihood that children will fornm

'cohesive, episodic events'. Thus, liﬁking verbs may overcome the
tendency of children to process items individually by causing children
to access the semantic system for several items together and so to
process items jointly: Ackerman's (1982&)‘Eﬁudy does not, as noted,
support this conclusion since the extent of/interitem integration was
much less when children read a sentence relating to-be-associated items
together th%ﬁ when they alsc rated the likelihood of the event {\H_“
described by the sentencefoccurring. However, this study doeg not
indicate what recall levels without a sentence would be iike (thatf

is, the study lacks the baseline conjunction or 'non-elaborated'
condition which prevents conclusions about the effect of sentences).

The sentences were also read by the children, a condition known to

be less effective than reading the sentence to the children in

terms of’subsequent recall. Therefore, Ackerman's suggestion that
children hive a general deficit in associative memory, :eflecting-
a failure to integrate items together due to accessing the semantic
system in terms of ;ndividual items, woul& seem applicable-to the
phenomena of the form class effect becausé it is unclear that

explicit integration instructions are necessary for such integration

to occur. Modifying Ackerman's view, then, it may be hypothesised

that the effect of verbs or prepositions dpon the processing of the
Y

items they link is to overcome the tendency of children to process

items individually and thus increase the likelihood of forming

‘cohesive, episodic events' relating the to-be-associated items in
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associative memory. "

General Summary & Conclusions

-

The phenomena of central interest are those known as the
'form claés'effeptf. The form class effect refers to the @ifferent
lévels_of,recali observed in-associ;tive memory tasks when to-be-
associated noﬁhs are linked by vefbs, prepositions or conjunctions.
The form class effect is a robust set of phenomena, obse¥ved from
about agé three to middle or late adolescence, but is not found
in adult college students. The other major boundary con&itions of
the form class effect are that the Sentencés generated by linking the
nouns must be read to children, rather ‘than read by children, and
the sentences or phrases must be meaningful. Numerous cbntrol
studies have also been carried out, éliminating v%rious confounding
variables in the original demonstrations of the form class effect,
Finally, a similar improvement.in children's recall is observed if
instructions are given to construct .a ‘sentence describing the
referents of to-be-associated items in some interaction,'across an
age range similar to that for the forﬁ class effect.

The central significance of the form class effect is that
these pﬁenomena, like certain others, are characteristic of childreé‘s
performance on memory tasks but not found in adults' performance.
Therefore, investigation of the form class effect and related phenomena
has 5een assumed to reveal something about the nature of children's .

memory processes as oppqged to those of adults. Rohwer's original
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(1964) demonstration of the form class effect led both to a group
éf-hypotheses intended to explainh the superiority of nouns linked
by verbs or prepositions in recall over nouns linked by conjunctions,
and a series of developmental hypothesés to-ac;ount for occurrence
of the form class effect for children's but not adults' recall, and
the fact that linking nouns with vérbs helped recall at an earlier age
than iﬁstructions to foré interactive images.

Rohwer proposed two earlier hygotheses about the superiority
_éf verb linked nouns in recall, an account in terms of mental
imagery, and an aécount stressing linguistic processes. ;Both of
the earlier accounts were later subsumed by Rohwer in terms of a —
more general account ih terms of elaboration. Four developmental
hypotheses were also suggested by Rohwer and others to acbounf for
the effects of the various types of prompts in childhood. While
neither the acquisition of strategies or metamemory, nor differences
in éngorative propensity pfovide any direct explanation of why gqiouns )
linked by verbs are better recalled, it was noted that the hypothesis
that verbs afford relational information children otherwise lack
also constitutes an account of the form class effect. .Finally,
" Ackerman's suggestion that children tend to process items
individually,, becaugg of a tendency to access the seméntic systenm
for items individually (unless otherwise prompted, for example by
linking verbs) was noted as a further possible account of the

superiority of nouns linked by verbs or prepositions in recall,

notwithstanding the results of his 1982(a) study.




II. AN OVERVIEW OF THE MAIN FINDINGS AND OF THE FRESENT

THEORETICAL ACCOUNT OF THE FORM,CLAéé EFFECT
’ N e

General

Chapter I outlined the phénomena of interest, the form
. [)
class effect, its parameters, the various explanations suggdested,

and the signifivance attached to the phenomena as a starting point

for research into "mental elaboration' and as shedding light upon

4
differences between the memory progessgé of children and adults,

The overall aim of Chapter II'is to provide an overview of the P

present investigation into the form class effect, both in terms of

)

the main findings and the present theoretical account. Accordingly,

thé Tirst objecﬁive of the chaptef is to summarize the main findings
of the {hesis. The reason for such a summary of the main findings
at this point is to give diréction to the subsequent diséussioh of
thedtheoretical account, indicating, for ex?mple, Just what the
ﬁresent abcount must be able to explain. The second objgetive of
the chapter is ‘to présent an overview of the present tﬁeorgtical
account of the;form class ;fféEt. Finally, a third objective is to
nAEb in passing some of.the more significant implications of the .
main findings and of the theoretical account; A more detalled
analysis of the main findings anq of the pertinent aspects of the

theoretical account follows in the chapters reporting the studies

(Chapters III - V).
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On Overview of the Main Findings of the Thesis

The first major finding of the thesis is that the form

class effect is limited to measures of associative recall. Most

prior studies of thelform class effect have used measures of
assoclative recall (requiring children to indicate which items
'go together') and most accounts of the form class effect have
assumed, more or less explicit&ﬁ, that the locus of the effect is in
children's assoclative memory (memory for which items 'go together').
The "present accougt will be shown to lead to the expectation that
i¥ the form class effect is indeed an effect in children's
associative memory, then the phenomena should only emerge in
measﬁres of assoclative recall. The first group of stpdies
establishes,that,therform class effect is in fact limited to
Jheasures of children's agsociative recall by showing that the form

class gffect is found in cued recall but not in fhe overall levels

of free recall. By cued recall‘isrmeant that one or more items which
the subject has been instructed to assaciate together is presented

as an aid to recall on the test trial and the subject is required

to provide the missing associate. For example, if "DOG" and "BOX™
were presented as a pair of to-be-associated items, one of thé words,
such as "DOG", is presented on the ﬁest{trial to fhe.subjecﬁ ——
wﬁose task is fhen to recall the other word, "BOX". In the freef
recall test, no list‘items are presented on the test trial, and the A

subject is simply instructed to write down in any order all the list

items that he or she dan regall. -

.
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The presentastudies show r?ite clearly that the usual
superiority of noqgs.linked by verbs emerges in the cued recall
Tprocedure, butqis not found in free recall. Thus, when a list of
pairs of nouns is presented, each pair linked by a verb, ("The BEAR
sees the TREE"), more second nouns are recalled if cued by the first
nocun in each peir, compared with similar cued recall of nouns linked
by conjunctions ("The BEAR and the TREE"). 1In coﬂtrast, when the

first (or second) noun is not presantéd as a cue, and subljects are
K - \

. 8imply required to write down all the. nouns they can recall from
“‘ .

the list, children recall nouns linked by conjunctions juip as well
as nouns linked by verbs. Therefore, the form class effect is ~ -
linited to cued recall and not found in free recall. The broader

‘ ;

implica{ion of the finding is that the form class effect is not

Pound in all retrieval measures, and the theory must be able to

- account Tor this limitation S;;iQp phenomenz.

The second major fiﬁging of “the present studies is that

+

interactive imagery instructiBHS/ﬂ;ing the associative recall of

conjunction linked nouns up to the level of verbs. Interactive

imagery instructions eliminate the differences betweén nouns linked

by verbs and conjunction linked nouns by bringing the cued recall

level of the conjunction condi?ion up to,the cuéd-recall level of

the verb condition. By "interactive imagéry instructions" it is

meant that children are toid to "Make a plcture in your head of the
LA :

two thingsb (thet is, the referents of the to—be—associaEFd nouns )

S . doing some%hing together” (or words to that effect)}. I such

h

3
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interactive imgery instructions are given on the study trial,
assqciative recall performance is considerably improved,ﬁgr
conjunction linked nouns; such that approximately equal cued recall
levels aré observed for both verb and conjunction conditions. Thus,
the form.class effect is eliminated in associative recall if
interactive imagery instructions are given on the study trial. The
implication of the finding is that both interactive imagery

ihstructions and verb connectives have parallel effects, namely to
- ‘

N

promote children's associative recall, and the theory needs to be
") ’ . .
able to account for these parallels.

The third major finding of the thesis is that separate

imagery instructions reduce the associative recall of verb linked

nouns to the levél of conjunction linked nouns. If seﬁgrate imagery-
instruﬁtions.ayg given, cued recall of verb linked nouns is reduced to
the level of nouns linked by conjunctions. By '"separate imagery
instructions" is meant that children are instructed on the study trial
ate image for each 1list item. Such separate imagery
instructiong, 1llke interactive imagery instructions, eliminate the
form adgss effgct, but by reducing associative recall of verb linked
nouns, instead o improving recall of cohjunction linked nouns. The
impliéation of the finding is that separate imagery has an opﬁosing_ -
effect to that of verb connectives, namely to reduce the associétive
recall benefit usually produced by linking verbs.

The fourth major finding of the thesis is that imagery

instructions of both types eliminate the form class effect only for

-

—
[#
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older childrenz While the difference in cued recall of nouns linked

by verbs and conjunction linked nouns is eliminated by interaétivc
or separate imagery instructions for older children (grades 6 and 8),
the form class effect was still obtained for younger (grade 3)
children. However, a failure of imagery instruct;ons with younger
children is consistent with numer&us other studies which indicate
that imagery instructions are ineffective wité younger children,
particularly if the list items are words (as in the present;studies)
;ather than pictures. The finding confir@s the results of previous
studies that imagery instructiions are sometimes ineffective with
younger ehildr%jé‘extendjng this observatibn fo-saparate imagéry,
and raises a dev ental question, nameiy, what happens with age
that makes children ﬁore sensitive to instructional effects.

The fifth major finding'of the thesis is that .dififerent sorts of

-

prepositions differ in the extent to which.they benefit children's

assotiative recall. Previous studies of linking prep051tlons suggest

that prepositions are sometimes as effective in enhancing associative
recall as verbs, sometimes somewhat less, but usually superior to
nouns linked by conjunctions. The present studies identify

‘ wt
differences within the grammatical form class of linking *

prepositions. While brepositions which imply a close spatial

- relationship between the referents of the items they link lead to

significantly higher levels of cued recall by children than lin&ihg
conjunctions, preposition connectives which do not imply as much

. &
spatial proximity between referents are recalled little better than
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nouns linked by conjunctions. For example, "The DOG in the BOX"
eﬁhances recall on-the average much more than "The DOG near the BOX",
which in turn is recalled only slightly better, or no better, than

"The DOG and the BOX." The main implication of the finding is that {
the differences observed in children's associative recall for different
types of linking ccnnectives are no{, in fact, simply a function of

the grammatical form class of the connective. In short, the form
class effect is not a form class.effetﬁi*/The theoretical accoun£

must, therefore, clarify what4factors produce the so-called form

class effect.

;. An Overview of the Present Theoretical Account

3 Vet

s

The specifié ngstion addressed in the present series of
stﬁdies is, aé noted }n Chapter I, why children recall to-be~-
assoeiateg'nouns linked by verbs or prepositions better than nouns
linked Wy conjunctions, or presente@ without any connective. The
balance of Chapter II therefore jpresents an overview of thé rresent -
theorefical account of the form class effect, together with some
implicat%ons df'the five main findings. In general terms, the
theoréi%éal account assumes that children de not, compared with adulis,
tend to remember‘items togethér (that is, encode them associatively),;
unless the way the items are presented suggests they 'go together',

or unless steps are taken to construct subjective links. The basic

assumption, theréfore, is that the form class effect is an effect in

children's associative memory, rather than any other kind of memory .

-
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The present view is that the effect of verb or preposition connectives

is tec increase the probability fhat items will be remembered together;

that is, linking nouns with verbs or prepositions improves children's
~‘\\/)mmory for which nouns 'go together' (associative memory).

The assumption is that the form class effect is an effect in
associative memory, but it is necessary to define what is meant by the
latter term. Numerous recent studies have suggested that a uqFful
way of distinguishing asscciative memory from other types of memory.
ié to draw a distinction between memory for relational information
and memory for item specific information, both for child?en and
adults (see Chapter III). In brief, relational information refers
to the infeormation shared between events and is usually concéptualized
as the basis for organizing events together in memory. Item specific
information refers te the information which distinguishes events by
emphasising the uniqueness of a particular event. The present view
of the form class effect, stated in terms of the distinction betwéen
relational and item specific information, is tﬂ t linking nouns with
verbs or prepositions inpreases the encoding of! information relating
items togethér in memory, but leads to no better discriminative
encoding of items than linking the ééme items with conjunctions.

The present account may be described as an 'organizational
account"in that 1t assumes that different connectives producé
different sorté of memory organization. The nature of-;he differences
in organization are further sﬁecified below. A% this point, it is -

mare important to note that an underlying assumption is made which
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provides the rationale for the present studies. The assumption ig_'
that differences in memory organization should ﬂecome apparent at
retrieval in that whether or not a particular organization affects
nemory perfdrmance depend& on the nature of the retrieval tasks,l
since some types of organization fenefit some tasks, but not others.
Again, the expectations for retrieval will be further specified below,
but 1t may be noted that, consistent with the above assumption, the
suspicion from prior studies is that the form class effect
does not reliaﬁly emerge in all retrieval measures. Mést of the
studies concerned with the foréiclass effect, reviewed iﬁ Chapter'l,

used measures of asscciative recall (usually cued récall), but several

studies using (simple) recognition showed no better recognition of

]
-7

i}ems studied linked ﬁy verbs than for items linked by conjunctieons. .
Aﬁxaaequate account of the form class effect needs to be able to
specify not only the locus of the effect (in memory fo; relational
information), but also how such differences in the encoding of
associative information should eherge, or not mérge, in different
_retrieval.measures. . ' /)

Accordingly, certain other assumptions, detailed in Chapter

\

III‘L are made to clarify both the consequences forxmémory organization
of differences in thé encoding ofjre¥a§i&g?g information and the'
expectations concerning the effects of different types of organization 1
in various retrieval measures. The addg%ional assumptions are derived

\ ° . -
from the organization—redint?ffation hypothesis prbposed by Begg

(for example, 1972, 1982). First, it is assumed that items are
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either individually represented in memory by single traces or units,

or a number of items may be jointly represented as a single trace gi- ,/////

) I
unit.  The present view is therefore that children have a greater A
tendency than adults to encode items separately, unless the way;the
items are presented suggests (or 'prompts') that the items ‘go

together'., The effect of verb connéctives is then to increase the
) v /

likelihood that the nouns they link will he reprgéénted Jointly in

-

memory by a single trace oxr unit.

Second, it is assumed that relational or associative

—

information is independént of informaiion which enables item

"discrimination. The implication is that the simple fact that a

number of 1list items are represented separatel& or jointly by éingle
-3 .

memory units has no bearing upon the likelihood of contacting these

traces. Hence, while different types of commectives influence the

degree to which children encode relational. information, the likelihood

- of trace contact .should be about the same. Finally, it is" assumed

that memory traces or units are in some sense whole or inteprated,

such that if any significant part of a unit is contacted, the rest

of the information in that unit becomes available, The implication

k4

is that, given contact Uith a significant part of-a unit,
redintegration of the information is equally gocd, irrespective of
whether a unit represents an indiﬁi%ual list item or several items.
The general expectation then is that the hypothesised
differences in organizétion should become clear in retrievai, or. &

more precisely, that encoding conditions should interact with

.
-,
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retrieval task demands (cf. Tulving & Thomson, 1973). A detailed

[}
analysis of the rble of memory for relational information and memory
for item specific information in various retrieval tasks is given in

Chapter IIL. It is sufficient to note at this point that the

hypofhesised ?ffect of verb connectives (that'they increase the

joint representation of items in memory) should emergﬁrpnly in those

retrieval measures sensitive to the degree of relational encoding,

namely, measures of associative recall such as cued recall and cued

recognition, and not in the overall level of free recall or in simple

recognition. As will be shown, limitation of the form class effect
L2 '

to measures of associative recall poses some difficulties for other

accounts of the form class effect, because they do not, in general,

specify how differences in the encoding of different types of memory
information should emerge in different retrieval tasks. Without

. .
specifying the relationship of what is encoded to what will benefit

performance in different retrieval tasks, it 1s impossible to explain

thF occurrence of the form class effect in some retrieval ,measures

but not in others.
The present theoretical account of the form class effect is

thus an organizational account, attributing differenées in recall to *

differences in the organization of memory information, with the

expectation that such differences in organization should become clear

¥
in retrieval. However, the present account is also a processing

account in that it is hypothesised that the differences in organization.

I

are the fesult of differgnces in the processing of information
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relating the items together in memory. }ha assumption is that the
form class effect primarily reflects the fact that verb, prepositior
and conjunction connectives differently influence the way relational
information is processed at encoding. No specific role is attributed
to verb or prepositional connectives other than to increase thé
encoding of information relating the items they link together in
memory. (For example, it is not assumed that verb conncctives
necessarily afford mediators or 'event knowledgé' which children

otherwise lack.) Accordingly, other conditions which-may—be expecied

to promote the joint éncoding of, items should have/éarailol ;%fects

to those of verb comnectives upom the DrOCGSSiné/;f relgyion;h

information and consequent organization.

Since there is considerable independent . ewd e suggesting
that instructions to form interactive images of to-be-associated
items also promotes the encoding of information relaa g the items

together in mé“%ry (see Chapter IV), interactive imagery stiould have

consequences fparallel to verb connectives.for the organization of

.memory and suﬁsequcﬁt recall. Moreover, the implication of the

- present account of the form class effect is that conjunction

connectives do not appreciably influence the processing of relational

information by children, and so do net promote Jjoint enceding any

more than presenting the items without any connective. If conjunction
connectives are poor relational organizers, and have little or no

cii'ect on children's tendency to encode items separately, and if

interactive imagery biases processing towards items jointly,
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interactive imagery instructions should sharply improve joint
enceding of conjunction linked nouns, raising associative recall’
levels. Therefore, under interactive imagery instructions, the
difference in children's associative recall of nouns linked by
verbs apd conjunctions linked by nouns should be attenuated if not
eliminated._ .

Conversely procedures which re@uce,relational or Joint
encoding should have consequénces for ofganization more like those
of conjunction connectives. There is considerable evidence that.
instructions to form a-separate image for each list item.reduce
relational or joint encoding (see Chapter IV). Therefore, if verbs
Ji; good relational organizers, and if separate imagefy instructions
. bias ﬁ;ocessing towards items individually rather than in relation
to other items, such instructions should reduce the likelihood that
children will be influenced by varbtfonnectives to process items
~ Jointly, and hehéé-reduce associative recﬁii-le&els for verb linked
nouns. In short, the expectation for bo?h fypés of imagery
instructiqns is that the difference in ass;ciative recall levels for
verb liﬂked and conjupction‘linked riouns éill be reduced or eliminated,
a%EESPgh for differing reasons depending on the type of imagery.
-beé;jér, the expectations concerning the effects of imagery
instructions derive from the assumption thgt different types of g
connective (and imagery) influence the processing of relational

information differently. Such an organization-processing account

would ynot seem easily derived from linguistic accounts of the form
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class effect.

Hgﬁever, the expectation to be der%ved from numerous prior
studies of the effects of interactivelimagery instructions is that
such. instructions may not be 'effective’ (that is, influence
.assoclative recall levels and by inference encoding and memory

organization) for younger children. The question which arises from

- such studies is what happens with age that makes older children's

performance more sensitive to insiructional effects? Although the

developmental issues aiising fall outside the present account of the
tg\_) Form class effect, certain explénationst if supported, would tend tn*k\
‘weaken it, while others are more consistent with it. . For exampie,

if all instructional effects appeared at a later age than that at
which the form class‘effect\appears, the casé for viewing imagery
instructions and éonngc£ives as having parallel effects would be

weakened. If all instructional effects (senterce, .imagery) apﬁeared

/' later than the effect of verb connectives then.it would seem more

plausible that verb connectives might afford specific mediating
information which children otherwise lack, since instructions to

generate sentences or interactive images do not afford specific
., »

medilating information.

4
However, more recent studies of sentence instructions have
. \
concluded that the effects of sentence instruct?ons appear about as
early as the form clagss effect. Mor%over,‘sentence instructions are

usually reported to.be effective aixén earlier age than interactive

/S
imagery instructions. Hence, ad(explanation of the ineffectivencss

A}
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“of imagery instructions in the present and other studies would appear
to need to be tied directly to the (slower) development of imagery

processes (se€ Chapter IVS. In short, the present view of the form

class effect suggests that imagery instructions where effective .-

should have parallel effects to those of connectives upon children's
r

relational encoding, and is not necessarily contradicted by the
ineffectiveness of such instructions with younger children. .
The final theoretical issue addressed in the presenws

concerns why verb or prepositional connectives help children's recall

The implication of the present account of the.form.class effect

is that it is not in fact a form class effect; that\is, the superiorify
of nouns l%nked by verbs or prepositions is notfa.direct function of
the grammatical form class of the gonnective. Rather, it is clgimed
that the cfitical factor influencing the degree of Jjoint encoding

is the extent to which thé connectives 'suggest items go together'

(cf. Rohwer's 'prompt elaboration'). The theoretical issue arising

is to clarify what is meant by saying that verb -or prepositional

confectives 'suggest items go tégqiher' or 'prompt elaboration'.
P : .

In Chapter V, it will be a;tued that a large number of studies
in which the referents of to-be-assoclated nouns are depicted in
various types of relationship (for example, in an.interaction or in

a spatial Telationship) indicate the facilitating role for

children's associative recall of suggesting(by depiction) interactivity .

or spatial relationships hetween item referents.r Similarly, other

Studies in which actual spatial or interactive relationships between

i
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items are manipulated suggest the considerable importance of the
Iresence or absence of interactiviiy or close spatiiﬁ>relationships
for children's subsequent associative recall. Therefore, it is

sﬁggested that connectives which promote relational encoaing-do (=]

because they imply certain types of relationship (for example, close

spatial relationships or interactivity) between the referents of the
e . :
items they link.

s

The assuC%tion is therefore that the ferm Jass effect

reflects the extent_to which the connectives

relatigpship between item\referents, rather than being a function of

the grammatical form class of the connective. The expectation is,

v ‘/ -‘
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then, that by varyinéethe extent to which a given type of connective

~

implies a certain type of relationskip, different levels of recall
]

should be obﬁainéa. In th ﬁsant‘studies, the degree of close
bR _ |

.

spatial relatienship implied by~prépositions is shown to result in

different levels of asébciative‘recall in children.

The implicationsof sho;ing diffe;eht levéls 6f associative
recall for nouns linked by connéctives of the same grammatical form
class as ; function of the degree to w{ich a particular relationship
is implied by‘the connectives are sev%ial. First, the form, class
effect is clearly ﬁét a form class effect. Second, demonsération
that it is not the grammatical form class of the connective in and
of itself which produces different levels ofgéssociative recall is
problenatic for lingaisfic accounts of the form class effept. Third,

} - . .
if the types of relation%hip (implied by the connectives about item
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referents) are also important in other situations in which children's
- - = * - }\"" 3
assoclative memory is studied, some more general colclusions arc
. . . P . .-
sugeested about the kinds of factors influencing €hildren's associative

memory. To the extent to which it is possible to conclude that

.children's greater tendency to encode items separately (relative to

adults) is reduced by the presence of certain -types of actual or
implied welationships between to-be-associated items, the ‘more general
question of the thesis 1s also addressed. As defined in Chapter I,
the specific question addressed in the thesis is why do verbs or
preposi?}onal connectives imprové chiidren's asscclative recall,
unlike conjunction connectives. The wider question is what does the

: ‘ [
limitation of the fo;m class effect to children, aﬁa the explanation
proposed here of these phenomena, imply about children's memory

processes as opposed to those of adults. ‘The theoretical account

attempts, therefore, to address both questions.

General Summary and Conclusions

/S

Chapter II gave a preliminary overview of the main findings

of the thesis and of the proposed theo:etical account of the form
class effect. The first major finding is that the form class effect

is limited to measures of asscciative recall. The cxplanation proposed
is that the form class effect reflects differences in the encoding of
infornﬁtion relating items together in memory, and not differences in
the encoding of information which enables item discriminatioﬁ, and

that measures of associative recall best index the encoding of
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relational information. The Tinding presents difficulties for
theories-which do not specify how different types of memory information
emerge in different retrieval tasks. The-second finding ig\that
interactive imagery instructions bring children's assoclative recall
for conjunctiocn linked nouns up to the level of verb linked nouns.
The finding implieé that conjunction connectives de not help children
encede iﬁformation relating items together in memory, and that the
relational information afforded by interactive imagery instructions
is sufficient to increase the degree of joint encoding of items desE?te
the conjunction connectives. The finding also suggests fhe need for «
a processing account of the effects of both verb comnectives and
interactive imagery instructions.

The third finding is that separate imagery instructions reduce
children's associative ?eéall of nouns linked by verbs to'the level
of conjunetion linked nouns. The finding implies that biasing
processing’towards items individually rather than in relétibn to —
others reduces the likelihooduthat children will be'iﬂfluenced by | ~
verb connectives to encode more items jointly in memory. Again, the
finding for separate imagery instructions points to the need for a
processing account of imagery instructions and connectives, in this
case,'concerning the parallel effects of conjunction connectives and
separate imagery instructions. The fourth major finding is that
both types of imagery instructions were ineffective for younger
children. The finding raises the developmental question of what

happens with age that makes older children's performance more
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éensiiive to instructional effects. Finally, “the fifth major finding
is that difécrent types of prepositions differ in the extent to which
they influence childzén to encode itéms Jgintly. The finding implies
that the form cléss effect 1s not a form class effect and points to

the need to clarify why some connectives promote relational encoding

N
and others do not.

The theoretical account proposed distinguiéhes'beﬁween memor;
for relational information and memory for 1tem specific 1nformation
Certa¥in other assumptlons serve to clarify the expectations éoncernlng
how differences in memory organization should emerge in different
retrieval tasks. One assunption is that items may be separately or
jointly represented-in memory. -A‘Second assumption is that if any
gignificdnt part of a unit ;; contacted\‘glifﬁ%\the information in
the unit becomes available for retrieval. A third assumption is that‘
relatidnal and’ item specific information are independent, such that
whether a number of list items are fepresented in memory individually
or jointly by single tgaces or units has nc bearing upon the
likelihood of contacting the traces at retrieval. In summary, the
present view of'the form clas® effect suggests that the effect of
linking nouns with different types of connective is to produce
differences in children's organization of memory, specifically in
the processing of information relating the items together in moﬁory.
It is suggested that linking‘nouns with verbs oxr prepositions results
in more items thus linked bging Jointly represented in memory than

is the case for nouns linked by conjunctions, or presented without

4
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any connective, and that such differences in the encoding of
relational information should emerge in measures of associative
recall.

The pfesent view is both s processing and an organizational

account, and the expectation is that other procedures which
influence the degree of joint encoding should have effects in
children's assoclative recall parallel to those of connectives. -
Accordingly, interactive imagery should, like verb conﬁectives,
promote the processing of relational information and joint encoding,
whiie separéte imagery should jbias processing ?owards itéms
individually and result ‘in aégociafive recall levels more like those
observed for nouns linked by coﬁjugétions. Prior studies suggest,
however, that interac£ive imagery instructions are freguently
ineffecéive for'younger children. The present view is that éLch
ineffectiveness of imagery instructions most probably'Feflecfs the
slower development of imagery processes (after Pressley, 1982) in

view of the earlier efficacy of sentence instructions,  and, if so,
should be true for both types of imagery instructions.

In conclusion, the preseﬁt view of the form class effect is
th§t children haﬁgsconsiderably less tendency than adults to remember
items together (%hat.is, jointl& encode them) unless the way the items-
are presented suggests they 'go together!, or unless steps are taken
to construct squective links, .Thé final theoretical issue arising

concerns how connectives ‘suggest items go together' or 'prompt

elaboration'. On the basis of studies of the effects of certain types



of relationship; either implied by the depiction of item referents,
or actual relationships of iﬁteractivity and spatial proximity,

it is supggested that the presence or absence of certain types of
relationship (s) between items or their referents is important for

children's relational encoding and underlies the form class effect.

‘o
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fil. THE IPORIM CLASS EFFECT IS LIMITED TO THE OVERALL

WVILS OF ASSOCTATIVE RECALL

General Introduction

L

Qutline of Experiments 1, 2 and 3

The specific questions addressed in the first group of

studies 1s whether the form class effect does indeed reflect

differences in assoclative memory, as the/present and other views
of the effect have suggested or implied.| The general research
strategy used here is to examine interactiofs between encoding
conditions and retrieval .task deﬁands (ef. Tﬁlving & Thompson, 1973).

In the present case, the effecct of presenting to-be-associated nouns

o
linked either by verbs or conjunctions is examined in ‘:wo recall

tasks, cued recall or free recall. In cued recall, subjects are
given a list of one of the nouns in each pair and required to write
down the missing asséciate. In .free recall; subjects are not given
any list:pues, gnq ;re simply instructed to write down any of the
nouns they.Zan feca}l, in any ?Pder. The rétionale for the present
comparisoen is that, first, it is assumed that cued recall should be
particuiarly sensitive to diffprénces in associative memory, bésed
upon a particula? theor%E;paéxeyglysis of Cﬁed recall, and supporting
evidgﬁfe. Second, it i; assumed that free recall should be 1éss

sensitive to differences in associative memory than cued recall, and -~

in fact, based upon‘a particular theorctical analysis of ftec recall

g'\ 52
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and prior studies, jk is_predicted that there éhould be no difference

in the overall levels of free recall for nouns linked by Qefbs and
nouns linked by'conjunctions. Thus, the form class effect should
nothob ain in ihe overall levels of free recall.

Actordingly, subjects in‘Experiment 1{(a) étudieg a list of
to—beéagsociated nouns linked either by verbs or coﬂjunctions, and
they were thengtested by either'being required tc write down the
missing second noun given a list of first nouns (cued recall), or
by being inbtructed toPwrite down all the nouns they could recall

s .

TPom the-list ‘in any. order on a blank sheet of paper (free recall).
All comparisons were between groups. In Experiment 1(b), target
nouns were also presented visually, at the same time as the nouns
and linking verb or conjunction were\read to £he children. The
chgnge in procedure was made ?iif;se of concern Trom Experiment l(a),
in which all material was séﬁé}y presented aurally, that a 1a}ge
number of verbs were written*&ewn_along with the nouns they linked
in free recall. Sinég few linking conjunctions were written down,

it was possible that rfecall levels for nouns linked by verbs might
5
havy been depre in free recall by subjects writing out the verbs.

iTstructions in Experiment 1(b) stressed writing out only the

'isually presented target nouns, and with the revised procedure,

very few verhs or conjunctions were written out in free recall. .
The revised procedure was also adopted in all subsequent studies

(Ekperiments 2 -9). ' .

Experiment 2 was carried out to,replicate the findings of
. \ . . N

)
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Experiment 1 using a different subject population, and a wider sample

of grade 1e;els. Also, in‘Experiménﬂ 2 thé num%er of different verbs
~and conjunctions used to link the nouns was equated, as a.control for
any possible effect of the degree of semantic constraint exerted by /)
verbs in cued and free recall. Finally, in Experiment 3, the o
reliability of the advantage of nouns linked by verbs over nouns

linked by conjunctions in cued recall for children,‘and the .
reiiability of the mreviously reported absence with adulﬁ.subjects

of any differ?nce béééif? verb and conjunction conditions was tested

by varying the rate of pfésentation of list items from a.few seconds

to a quarter of é minute.

An organization-redintegration account of the effects of
verb and conjunction—connectives in cued and free recall

As ogtlihed in Chapter'II, the present account assumes, in

general terms, that nouns linked by verbs are superior in cued recall

<

to nouns linked by conjunctions because children do not remember

-+
items together (that'is, encode them associatively) unless the way
the items are presented éﬁgéesté that they 'éo together', or urless

steps are taken to construct subjective links. The aspect of this

account tested in Experiments 1 - 3'is that the advantage of nouns
<4

7\ 1linked by verbs over nouns linked by conjunctions reflects differences

An the encoding of information useful to the recglling of which items
'go together'. In other words, the present view is that the effect
of verb connectives is to increase the probability that items will

be remembered together; that'is, linking nouns with verbs improves
. ¥

W
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memory for which nouns go together (associative memory), rather than
other types of memory. Numerous recent studies have suggested that
a useful way of distinguishing‘associativ5 mémory from other types

of memory is to draw a distinctfon bethEP Demory for relational

infbrmatiqp and memory for item specific information, both for adults

.

(for example, Begg, 19?8a b; 1583; Hunt & Elnsteln 1981; Jacoby &

Craik, 19?9) and for chlidren (for example, Ackerman & Rust—Kahl

L |
1982; Begg & Anderson, 19?67? Relational information refers to the

information shared between event$ and.is usually conceptualized as

the basis for organizing events ébgether in memory. Item sSpecific

information refers‘to information which distinguished between events
by emphasizing the uniquensss of a particular event. The present
hypothesis stated in terms of the distinction between relational.
and item specific information in memory is that linking nouns with
verbs lncreases the encoding of relational information, but has
little or no effect on the encoeding of iiim specific infgffétion.
In fact, it is assumed-ihat the two ﬁyp£s~of informétion are
independent (see below;fh‘\\\%- |

. » Accordingly, the present view of memory for relational
information is further specified by making assumpﬁigns derived from™
the orgdhization-redintegration hypothesis and sppportiqg studies
ﬁfoposed by Begé (for example, 1972, 1982). The of‘ganization-P
redintegration hypothesis has been mainly appiied to account for the

effects of mental imagery ingtructions, but it is potentially of

wider generality. A central assumption about memory for relational
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information is that list items are either individually represented

in memory by single traces or units, or a number of items may be

_dointly represented in a single trace or unit. The rationale for

~ this joint or separate view of encoding processes derives from the
study of ?magery frocesses which suggeéts that ". . . imagery is an
effecﬁ}xe/process for ‘organizing separate pieces of information‘into
ﬁew meaningful-uhiﬁE\%hat mediate memory ré%rieval" {Begs, 1982,
p. 273). For example, instsﬂctions to form an image of the referents
of several items interacting in some way ( such as, an image of
a dog playing with a ball) is conceived of as resulting in ‘the
representation of the items ('dog', 'balitJ in a single memory unit

or trace. Likewise, separate imagery instructions are conceived of

as resulting in the separate representation of each item by cne unit

-

or trace. _ .
While a number of types of stﬂgy provide support for the

characterization of memory for relational information as joint or
separate, probably the bést evidence derives from the clear
eXpectation that intéractive imagery should exceed separate imagery

. in retrieval tasks which require the use of relational information
for item§ that are.encoded'together under interactive imagery
instruc?ions, but encoded separatély under separate imagéry
instrﬁctions. A wide variety of Studies have demonstrated such an
advantage for interactive imagery over separate imagery in recall
tasks requiring the recall of the associate(s) of items (Bower, 19?0}

Begg, 1973; 1978a; 1979; Bégg & Anderson, 1976; Dempster & Rohwer,
o0 | R

[
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1974; Winograd & Lynn, 1979).51§?milarly, recall measures which depend
on interitem gégociation also should be inf}uenéed by interactive or
separate imagery conditions. Thus, in free recail, in;eractive
imagery shoﬁld result in the recall of longer strings of contiguously
studied items (for example, Begg, 1978a; Morris & Stevens, 1973).
InteraEtive imagery this benefits ho%%\@emory tasks and measures
that depend on interitem associatioﬁs.
The” present vie# of the fo;m'ciass effect may then be restated
as follows. Children have a greater tendency than adults to encode
._Iitems separately (or, as it is more usually stgted, adu1£s have a
greater tendency than children to.associate items spontaneously,
\?\\T\ pgrhaps because adul%s havé\greater ‘elabor?}ive ropensity’,
R ent khowledge'; have acquired memorial strategies or learned more
about mémory, JmetamemOEE%} knpwledge'), -However, if the way to-be-
associated items are pre;;nted suggests (or 'prompts' in Rohwer's
terms) relational encoding, children willvencéde nore relationél "
infdrm.ation a.r-z‘ri encode more items jointly. Thus, if nouns
are presented linked by verbs or prepositions, children will encode
more information relating the itéms together in memﬁry and hence the

rrobability of joint encoding is increased. in contrast, linking
6651531€T relational

information than presenting the to-be-associated nouns alone without

nouns with conjunctions leads to no greater e

any 'connective'. If a list of ﬁoun pairs is-presentedlwith eiﬁﬁef a
verb 6r conjunction linking the nouns in each pair, as in Experiments
1 - 37 the list’should be represented in the verb condition by fewer
3 o T

N
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memory units, but these units should, on the average, represent more

items than in the conjunction conditton. £

T —e A second assumption made here is that relational or

ssociative information is independent of information that enables

gtem discrimination. Put érudely, it is assumed that the information

that enables remembering which items 'go together' is independent
ffn of the iﬁformation vwhich enables remembering whicH particular items
were presented, or, more precisely, ". . . the simple fact-that ./)
items are encoded interactively does not provide any information
about the likelihood that those trac;é ﬁill be contacted;‘(Begg, 1982,\5
P. 275). Suppigz-for the assumption that relational and item specifie

information are independent is prévided by stydies comparing the

effects of intéfactive or separate imagery on measures of recal} in

which'relational infﬁrmation o Noe assumed to by less important than
item specific informatioﬂ:j Thus, while differenceg in cued recall |
re%iably‘emerge as a function of imagery instructio s as noted above,
the géﬁa;él finding is that the two types of imagery instructions do

not differ in the overall levels of free Tecall (see above), or in

v the 1ikeli1iood\ of item recognj.’,ciqn (Dempster-& Rohwer, 19?4).
¢ ‘ ‘ Where differences in(f;ée recall levels have been found as a -
function of imagery instructions (Morris‘& Stevens, 1973) ther¢ is
good reason'to‘pelie;e that this difference reflected the'%ormétion
of higher level units 6f.organization in the interactive imagery
. condition (specifically, due “to a failure to instru?f;subjects to
- ? keep images clearly distinct from one another, see Begg, 1978a).
9
N
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Thus, comparisons of the effects of imagery instructions upon recall

tasks assumed to rely mostly on relational information, versus those

-

recall tasks assumed to rest upon greater use of item specific
information have supported the claim that the two types of information

are independent in that the two types of imagery instructions appear

I to differ only in the amount of relational information encoded.

Similiérly, the'présggx view is that verb and conjunction conditions
differ only in the amount of relational information encoded.
A third major assumption of the present view derived from

AY

“the organization-redintegration hypothesis is that memory traces or

units are in some sense whole or integrated such that, if any

signifieant part of a unit is accesse;h\urlng retrleval the rest

»

of the information in the unit becomes available (the principle of

'redintegration', for example see Begg, 1972, 1982): Implicit in
"."'--..‘Pa:“...’.. - ' .'l
the organizatioh-rédintegration account is the assum%%&pn that

retrieval is a staged process iFf‘ Martin, 1967), in which units
are {i) contacted, (ii) redintegrited \zfmd (i#i) verbally decoded.

< L
The general assupption of the organizdtion-redintegration gccount
;; %

and other organizational theories of memory is that me
organization becomes clear in retrieval,‘so'%ha%\aifferént retrieval

tasks reflect diffefent types of organization in different ways.

The aésumpticn that memory organization becomes clear in retrigzi£7’
y :

is, as noted, the rationale for the studies in theﬁpresent chapter.

Varlous predictions may be déflved(about how_the*hypothe51sed

differences in organization for noudgiﬁlnked by/QerbB and nouns
' tRAN -
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linked by conjunctions(%hould emerge in different retrieval tasks.

In (simple) recognition tasks,

subj ~ts are required to decide whethef
or not items rresentgd at te%t weréfZ; a previously studied list.
Performance on such siﬁple_recognitioﬂ tasks should be related
\brimarily %o the extent-to which itenm sﬁecific information has been
encodéd (and factors governing item discriminability) rather®than
associative memory, since trace contact alone could “Ye sufflclent
for a p081t1ve response, and the need for the redlntegratlon of the
unit is minimal (see Begg,,lQ?Ba) In the present view, the fo;m
c}as ‘effect is Fmimarlly an effect in associative memory and not in
the egcoding of . item specific information. - Accqrdlnggy, linking nouns

ax
'with”verbs - should not lead to superior simple recogniticn of which

items'wgre presented, whibh is in fact theﬂéase (Lynch & Rohwer, 1971, r
géifrimé t;iI). However, 'if one noun in a mir is presented as a cue,
) : .
hd the subject's task is to recognize which item goes with it (from
a_last of items), it ﬁight be expecfed that memory for relational ™\
. ipf;§mation should‘play a greater role. .The form class efféct ) \\\‘*x_E

should then, in tha\\\esent view, be expected to emerge in such cued

/
recognition tasks, and eych-Mms been observed (for’example, Dav1dson,
1 |

- LY ~ :
'1964; Davidson & Dollinger, 1969; Lynch & Rohwer, 1971, Experiment I;
. - N A

Rohwer & Lynch, 1966) .

Slmllarly, cued recall $hould also reflect differences in
\

] \ organlzatlon (that is, in the encodlni.of relational information).
\_,) Afterrﬁfgg (1978a), cued recall is conceptualized as involving
\.‘ - .
- s it
Eté;yo il three stages, (i) recognition of the presented item, (ii) E
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redintegration of the entire unit and (iii), verbal decoding of the
response. In this view, contact will be reflected by cue recognition,
\and redintegration and decoding by measures of recall givén cue
recognition. Since it is assumed that cue recognition is Equﬁlly
goaod following sentence context-or conjunctive phrase context, equal
numbers of traces should be contacted in both conditions; Therefore,
‘since ". . . no item can sﬁccessfully cue another’ unless £he two are
encoded as a single unit" (Begg, 19782, p. 176),°cued recall of nouns
linked by verbs should be suﬁerior to cu-ed Tecall of nouns linked

'by conjunctions. Thus the cued recall mrocedure equates %he number
of units contaéteq and so given this ". . . the condition with the
1drger units produces superior recall" (Begg, ;9?8a).

This is not the case, howevbr, in free recall. The most
obvious expectation concerning free recall is perhaps that the total
number of words recalled would be greater for pairs linked by verbs.

::Héwever,‘as Begg (1978a) noted for interactive versus separate
imagery comparisons, expecting joint encoding condit}'(ons to result-
in better free rgcail rests on the assumption that/ghe same numbexr
of units are available for recall under joint and seﬁarate encoding
conditions. If this were the case, recognition scoreé sﬂﬁuld-be
better under joiqf than separate éncoding {because the units, on-
the average, represent more itemsj. As noted before, equiﬁalent
levels of siﬁple recognition are observed for verb linked nouns aqd
conjunction linked nouns. The implication of the simple recognition

Tinding in terms of the present theory is therefore that there are
a y

~
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more units availablg for recall in the conjunction‘than in the verb
condition. Moreover:rit is assumed that item contact will 59
independent of unit size (that is, organization). Hence,‘:hile more
units should be contacted following presentation in conjunctive
pﬁrases, these units will be of smaller size (represe?t fewer items)

than after sentence context. Therefore, in the overall levels of

free recall, there should be a tradeoff between the number of units

)
contacted and their size such that the overall levels of items

retrieved in free recall should be roughly equivalent for both types

of presentation-context. Thus, in the present studies,. the

expectation is that nouns linked by coqjunctions and nodns {}nked
by verbs will lead to equivalent levels of free recall.

) Studies derived from the organization-redintegration

hypothesis have mosqsy compared the effects of instructions to

form interactive or separate iméges of the.to-be-associated items.

The assumption is that interactiiﬁ imagery instifictions Elicit ' _%\\,

joint encoding of items. /As noted, the results obtained for adults

are consistent with the predictions of the hypothesis. While the

superiority of interactive images emerges in cued‘recall, in free
recall both types of imagery instructions have been found to lead
to roughly equivalent overall levels of recall in terms of the
numbers of items recalled (Begg, 1978a). In additien, a differ6n£
patiern of results is observed in free recall protocols upder tﬁe
two types of imagery instructions. S@ch protocoié usually consist

of a number of sequences with items from a given unit recalled
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contiguously. If it is assumed that the number of sequenées reflects

contact, and the 1

but longer sequenc

~

ength of sequences reflects unit size, then fewer

es should be found after interactive imagery

v

instructions than after separate imagery instructions, as is the case .%!

s. IIT and IV). \\\‘
«

The pyediééions of the theory have nox\been as well confirmed

(Begg, 1978a, Bxpt

with younger chlldren, however. This may be because imagery

neffectivg gi-’dh younger childyen, pa.rticulari;y‘f—R‘\)

instructions are i

for word items, as

>
Pressley (1982) has suggested, and may, as he

suggests, be due to slower development of imagéii\processes (See

linking nouns with verbs or conjunctions and imagery instructions

are made. F@f‘the

presenxﬁ it is sufficient to note that rellable

L ™% :

a

effects of connectxve form class (rather than imagery instructions)

may be expeac
_...-u\

previous studies o

ross the age range studled on the ba51s of

\
£ the form class effect. '\\g

Expectations based on other accounts \\4)
of the form class effect ' .
Elaboration accounts. Othemyaccounts of the form class

\__,‘rr

effect, such as thé elaboration hypothesis, both in its

earlier statements
structure, and the
predictions as the

of the elaboration

in terms of imagexry or in terms of deep
later ef;boration position, would make the same
mresent account for cued recall.“However, ni e

accounts provide clear predictions about what
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shguid be expected in free recall for nouns linked by vgrbs and Qegﬁg-
linked by conjunctions. Iﬁ terms of the deep structure account,
Suzuki & Rohwer (1969) suggested that, if two wofds occur in the same
underlying string, it is-a more 'direct' process for one word to be
used in retrieving the pthéf than if the words octtr in different

. -
underlying strings. Therefore, the deep structure account implies -
T -
that the superiority of verb linked nouns should emerge in cued recall.
. ' . \w '

Similarly, if verbs evoke "dynamic, action images" of the referents
of the nouns éﬁggfiiﬁﬁj-fﬁohwer,ﬂl970), given that imagery is an
encoaing process; nouns linked by verbs higﬁt be expeéteé té be
atter remembered togéther than nouns linked by conjunc;ions, which
" give rise to Y. . . a static image of two objects afrayed sidé by
} side". Finally, if verbs act as 'prompts for elaboration' (Rohwer,
///’JE§Q§), ana elaboraﬁioﬁ consists in ". . . the formation of an episode,
// process or rela{ion involving the to-bé—asSociated items" (Rohwer; b
1670, p. 5), then verb connectives should lead to superior associative
recall than for nouns linked bﬁ conjunctions which do net prompt
elaboratién. In fact, the present aécount to this point is not much
different ffom the later elaboration account in hypothesising that
verbs 'suggeét' relational encoding, while in Rohwer's terminoclogy,
verbs 'prompt elaboration’. In both cases, it should be noted that
it is assumed that children have less tendency than adults to encode
items relationally unless 'prompted’. '
| The problem for the various elaboration accounts is, however,

that .the expectations for free recall are not very clear. Least
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clear are the expéﬁtations on the basis of the ilmagery hypothesis.
Since Rohwer éuggested that it is 'intuitively obvious' that the
hypothesised, dynamic gction images evoked by nouns linked by verbs
are more 'memorable’ than the static, side by side images of the
reférents of nouns linked by conjunctions, it is hng&siy whether
this greater 'mem?rability' should be limited W cued recall, or
also found in free recall. Foy the deep structure account and the
later elaboration position, the expectations are clea;§n in that
both are fofmulated in terms of the degreerto which items are joiﬁtly‘
represented. Thus, to fhe extent to which joint or sepa?ate
represehtatioﬁ of items in sémantic deep structure may be identified
with joint or separate representation of the {tems in memory, it
would seem that the form class effect should emerge most clearly.in
measures of aséociative recall. Similéfly, if items are more
elaborated in memery if they are presented 1inked by verbs'thaﬁ'by
conjunctions, and elaboration refers to the deg¥ee of relational
encoding, then the effects of verb connectives should emerge more
clearly in the overall levels of cued recall, and less cleaxrly inm:
measures less sensitive to associatiVe;memory such as the overall .
level of free recall. fhe basic problem for the various elaborafion

accounts is essentially that they do not clearly distinguish between

memory for relational information and memory for item specific

information and how different sorts of information underlie different
" retention meaéurésN_ If it is assumed, however, that they are

basically ovganizationa#® accounts (that is concerned with Memery for

-
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ffelational information), then the expectation is clearly that the
superiority of nouns linked by verbs over nouns linked by conjunctioné
should emerge most clearly in associative recall.
However, it is still unclear con the basis of the elaboration

accounts exactly what should be expected in z comparison of the

overall levels of cued and free recall without making further

assumptions. 'In the mresent account, it is assumed that the

probability of trace contact does not depend on the size of the unit

{the number bf_i presented by the unit), and that item
discriminativé nforﬁation is independent-of relational information.
Sgcond , it ié a uméd at more traces are likely to be contacted
s the number of traces encoded increases (that is, more traces
;hould be- encoded forrnouns linked by conjunctions). Third, s the
present account assumes red{ntegration of units (that is, if any
significant part of the trace és contacted the entire unit is

redintegrated and becomes available for verbal decoding).

Consequéntly, the present account predicts equal levels of free

recall for nouns linked by verbs and nouns linked by conjunctions,
-becguﬁg of the above noted tradeoff between the number of units
coﬂt;cted and their size. In contrast, the variocus elaboration
accounts do not clearly predict whether free recall levels in verb

and conjunction conditions should be equivalent or worse for nouns -

-

linked by conjunctions than for verb linked nouns (see, for

example, Rohwer & Roth, personal communication).

N

e
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Ackerman's account. It has been argued above that Ackerman's

(1982a ) suggeétion that children fail_to Jointly encodé items as
much as adults because they tend to access the semantic system in
termé of individual items might,be\gﬁplied to account fpr the form
class effect. Thus, linking verbs might increase relational
encoding because they increase the probabiility of accessing the
semantic system for more than one item at a time. The only
difficulty with this extension of Ackerman's analysis is that it is
contfadictory to the assumption made beAckerman that some procedure
designed to increase the amount of semant;c rrocessing pérformed

on items at igput by children is required for any significant degree
of Joint ehcoding. Thus, Ackerman assumed that 'integration
instructions' (rating the prdbability of' occurrence of the event
described by sentences) are required for interitem integration to
occur. Contrary to Ackerman's view, the mresent acco of-Ehe form
class effect suggests that Eénﬁing verbs are sufficient to promote
joint encoding without integration instructions.

Thus, Ackerman's hypothesis about ¢hildren's relational
encoding is ‘consistent with'tﬁe rresent view in suggest{ng ﬂZit
children tend to encodg items separately mdreﬂzhan adults, but

othe present view suggests that if the material éuggests a particularh
relifionship 3étween items, this is suffiéiént to promote relational
encoding without the need for integration instructions. In fact,

the rationale fdé/Ackerman:s assumption that integration instructions

{or other pEocedures designed to induce semantic processing) are

t
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necessary, seems to rest largely upon the numercus studies which
showed that children's recall is much improved by procedures designed
to increase semantic processing (fof example, Geis & Hall, 1976).
The difficulty with an interpretation of induced processing studies
from the preéent view is that many such studies did not clearly
- distinguish between the effects of semantic processing on memory
for relational and memory for item specific information. Although
Ackerman did himself draw such a disti;;tion (for examplé, Ackerman
& Rust~Kahl, 1982), he did not assume that the two types of
information are independent. From the presenttpoint of Qiew, what
is importént for associative reca}l is whether a procedure results
in increased processing of relationai-information, rather than any .
k?nd of information. Hence, if the material is presented in'such a
way as to elicit more processing of relational information, for
example if nouns aré linked by verbé or if instructions encourage
processing resulting in the fo¥§§xion of subjective links, joint
encoding by children sﬁould be increased. In short, Ackerman's
(1982a) accountl}s applied here as an explanation of the form class
effect in a modified form, namely that it is assumed that linking
verbs may promote relational encoding as puch as 'integration
instructions'. The present studies therefére also provide a test

of Ackerman's assumption that integration instructions are essential

and that linking verbs result in little joint encoding.

Previous studies

L]

: . @
In two previous studies, the effects of linking nouns with

22

ah #
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recall. The

verbs or conjunctions were compared in cued or free
results pf these studies contradict the present predictions. Rohwer
and Suzuki (1970) compared the cued and free recall of whole strings

of nouns linked by verbs or conjunctions. They found that the verb

condition exceeded the conjunction condition in free recall as well

e
e

as in cued r8call, Rohwer and Roth alsb'EXa@inéq-cued and
free recall of strings of five nouns, with sentenges.(;inking all
five of the nouns in a string),or pictures of the referents of all
five nouns interacting versus conjunction*and side by side depiction
controls. Again diéferences in the overall levels of itém recall
were found in both cﬁedtand free‘recall, contradicting the pregént

préaictions. Both the sentence and interactive pictufe condition

showed larger measures of chunking in free recall than the other two

conditions, hbwever, in line with the present expectations. The

probleﬁ(with both of these studies is, unfortunately, that subjects
Wwere inf&;med as to the nature of the recall task before list
%earning, thus confounding possible learning stra£egies with the
recall fest. The difficulty is that prior knowledge of the recall
conditiqns may have led to higher level relational encéding {(cf. the
dii‘fegence.s(:obgaine‘:d with imagery iﬁstructions in free recall levels

in the Morris and Stevens (1973) study when subjects were not clearly

instructed to keep images distinct from one another, see above).

s

Since these studies also lack any controls for higher level 7 ///

. e
unitization, it-is unclear whether or not such unitization accounts

U

for the findings.
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- Finally, Kee and Rohwer (1973) compared performance in_ctted

and free recall for nouns linked by prepositions (rather than verbs).

El

In free recall, prépositions were found to produce no better overall
LS

. )
levels of item recall than conjunctions, which is consistent with

the present hypothesis. Whetker similar results wéul& be obtained
for nouns linked by verbs is still an cpen question, since the effect
of li;king prepositions has sometimes been significant;y less than
that of verbs even in cued recall {for example, Rohwer, Lynch, Levin

& Suzuki,ll96?)t
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Experiment 1

~ N

The‘assumption is thus that linking nouns with verbs has the
effect of increasing the probability of joint encoding in a single
integraﬁed unit of the to~be-associated items. The first prediction
tested is that the superiority of sentence context over conjunctive
phrase context should be manifested in the overall level of c
recall, but not in the overall levels of free récall. This prediction /{/
was tes{ed in Experimeg§\l,.using two different methods of presentation
and two different subject populations. In Exberiment l(@) all o
material, that is sentences or conjunctive ﬁhrases, was presented
simply by the experimenter reading the list aloud. However, it was
not foﬁﬂd to be possgple to instruct the children éuccesgfully to
write down only the target nouns using this procedure in the free
~ recall test. Particularly in the verb condition, children
tended to write down the entire sentence including the verb, while
the tendency to write out the conjunction was much less for conjunctive
phréseé. Since\z?e cued recall condition simply required writing
down the second-ndﬁ it was felt that lack of a difference between
‘sentence and conjufictiffe phrase conditions in free recall might simply
be due to wasting time writing out the sentences in free recall. |
Therefore, in Experiment 1(b), nouns were also presented visually
while the context was rfad aloud by the experimenter, the same ‘
procedure used by Rohﬁer in most of his studies. Using thig procedure,
it was possible to. instruct -the children at test to write dogn only

the nouns in free recidll. Thus, in Experiment'i, children's recall



of pairs of nouns presented e er in a sentence or conjunctive

phrase context was compared either with or without cues.

learned a sin 1§ list o itg of S presentdéd either in the
confe t of sen éncestzr conjunctive pyrases, followed by either
cued for free rectall. Thersentences and the conjunctive phrases

in the connéct ve linkin% the two nouns (table 9,
mge 225). CAll words:were:graWn from a grade 2 word list. Nouns
were paired at random, and ;par; from the re!‘iictiom that all
sent;hces be meaningul, assignment of verE .and conjuno€ions to

noun p2irs was rapdom. - "1

Sub]ects In the aural study, a to;;AaQT'GB subjects was

drawn from a single parochlal school servi’é*s‘predomlnantly mlddle'

socio-economic status suburban population. Fromlthe [fotal within

e

equal numbers of males and fémale

Here selected
—— k‘”‘\’l

at/rapdom, to a total of 32)§rade 3 and 36 grade 6 subjects.

a single ;arochial school, serving a mqﬂﬂiy middle socio-econom'\

status urban population. Forty chlldren at each Ofﬂﬁifdes 3, 6 and
A

72

In th6>Visual study, a total of 120 subjects was drawn fiim x

/’/,<;7 ) ~’ﬁ\\8 were drawn at random from the total within grade populations, with

A

equal nlmbers of males and females at each grade level. \ﬂ

3
-t
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Procedure
- withinfeach gracge, equal nﬁmbers of subjects were assigned
to each treatment group. A%}'subjects in.a given group were tested
s%multaneously. The order of testing of each group was determined
by alternating grade and counterbalancing the other two factors.

After rapport had been established, pair learning instructions
were given. These instructions emphasized ?émemberlng (i) the nouns
and (ii) which two nouns went together (Appendlx II). No information

was gilven to indicate thg nature-of the recall test. A practice -list
- 0of 3 pairs was presented, with the appropriate sentence 5r conjunctive
9‘phrase, but recall was not fequired.
——y : .
After ensuring that all subjects understood the instructions,
the study list was presentef.' In Experiment 1(a), sentences or
conjunctive phrases were fead.élpud to the subjeét. Each sentence
or conjunctive phrése was read £wice successively during a 10 sec.
perlpd In B 1ment l(b), sentences or conJunctlve phrases wWere
read once durlzg a{; secl. perlod while the two houns were
:(Q_ concurrently esented sually via a sltde projector. The study
ﬁ) eral was followed by instructions to recall the list 1n writing
during a 5 min. time period. In the cued-recall condition subJepts
wero asked to £ill in ‘t.he(}?éssing second noun in a printed list of °
sentences/cquunctive phrases .. In the free-recall condition, subjects
3

were instructed to write %own all pairs of nouns they could remember,

)
and also any single nouns, in aﬂ?\grder on a blank sheet.

& . <
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" comparable conjuncfion control condition. Comparison of the mean

-

Results and discussion =
— .

Recall of second nouns. The mean numbers of second nouns

recalled for each treatment group are shohﬁ in table 1 for Experimepts
1(a) ahd 1(b) respectively. The samg pattern of results was obtained
in both studies. The éritical prediction is that verb connectives
should facilitate recall relative to the conjunction control
condition if cues are made available to the subject but not in free
recall. In cued recall, evéry‘comparison in table 1 shows that the
mean number of second nouns recalled with verb connectives is greater
than in the comparable conjunction control condition. Sﬁch is not

the case’in free recall: in no comparison is the mean for the group

learning with verb comnectives greater than the mean for the

number of second nouns recalled when cues are made available to the
subject "versus the comparable experlmental group when free recall

was reqﬁire JFpdicates that, in almost all comparisons, the mean for

cued recall was greafertlan the mean for free recall. Thus, cued
recall of second nouns exceeded free recall. Performance alsq/;‘
clearly improved with‘grade level, and sentence context' was cleérly
superior to conjunctive phrase context in cued.recall at all gr%de '
lqvels. Tiere'is no evidence fsr—&an;ttenuation of. the form class

b
effect across the age range studied. ,H//:%

B A A C



e

75

TABLE 1
MEAN NUMBER OF SECOND NOUNS RECALLED AS A FUNCTION OF MODALITY OF

PRESENTATION, ‘GRADE, CUEING AND TYTE
- OrF CONNECTIVE IN EXPERIMENT 1 ~

Cued.Recall f'ree Recall

Conjunciion Verb Conjunction. Verb

Aural Presentation

Grade 3 L3 6.0 3.5 2.6
Grade 6 6.4 . 8.1 5.1 5.1
Visual Presentation
Grade 3 7.1 L 4.8 2.5
Grade 6 5.3 9.9 6.2 5.5
Grade 8 9.3 2.3 7.2 6.2
S
& NOTE: All means are the number of second nouns recalled éﬁt
of a possible 14. Standard deviatiops range from 0.5 to 3.8.
The Tesults suggested by inspec‘:"bion\ of table 2 are fully
supported by a2 x2x?2 unwelghted medns analysis of variance of
~the data from Experiment l(a) and a 2 x 2 x 3 factorlal analysis
* of variance for Efperiment 1(b). These analyses compared the effect
S of connective (verb or conjunction), recall mode (cued or free) and ’
\,

i grade level (3 and 6 for the first study, and grades 3, 6 and 8 for
j’ c-/ the second). With < set a{? .05, cued recall exceeded free recall

of second nouns in both studies, F(1, 60) = 16.07and

. o
F[} 108}' 59.6, respectively. Performance improved w1th grade,
4
F(1,60) = 16.2, and F(2,108) = 17.4, respectively.. TQE critical

S e
a2 \ / g \; , ."..

r
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interaction of recall mode and type of connective also attained
~Significance in both studies, F(1,60 = 4.2, and F(1,108) = 12.5.

For the aural study, cued recall with verb connectives exceeded

the other three conditions, which did not differ from ‘hemselves fyu
a Newman-Keuls test. In the visual study, cued recall with verb
connectives exceedg@ the other three conditioné, which did not

differ from themselves by a Newman-Keuls test. In the visual étudy,

cued recall with verb connectives exceeded fhe other groups, while

free recall with conjunction connectives exceeded free recall with D

b

verb connectives.

Free recall of pairs.' Free recall performance was also
"

analyzed in terms of the numbers of pairs correctly recalled in

eac treatmenﬁ group. The mean number of p%irs correctly recalled

in the aural study, for conjhnctionignd verb.conditions, were | )
2.5 (g = .76') versus 2.0 (o= 1.07) at grade 3, and at grade 6,

3.5 (o= 2.46) versus 4.9 (& = 2.20).  In the visual study, the group
means were L7 (o= 2.6)-versuQQE£3 (c"=1.3), 5.2-(0 = 2.7) versus

5.0 (& = 0.8), an?/é.y (o = 2.5) versus 5.6 ﬁc‘= 1.7), for grades 3,

6 anq 8; Thus in four out of fiJe comparisons of free recall of

pairs, %gans for the conjuné&ion condition exceed thdse for

&
.ithe verb condition. As in the free recall of second nouns, free

. W :
recall of pairs does not puggest any superiority in the verb

_condition. In fact in a‘éax 2unweighted means analysis of variance

of the number of paiks recalled. in the first study and a 2 x 3

factorial analysis of Variange of the second study data, the only

-

4
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\\\\“‘Ef%ect to attain significance was that of grade, F(1,30) = 10.0, and
‘F(2,54) = 7.5.

Conditional probabilities. Conditional probabilities of

N (S
recall of the other item in a palr gi¥en recall of one item were \

also calculated for (i) left noun given recall of the right,
(i1} right noun given recall of the left, (iii) combining the two.

. .
No clear patterns are present in these data and the only e}fect to

~ attain significance was in Experiment I (a), in which left nouns
were better cues for right noun reeii}_than the reverse, F(1,30) = &
The results of the visua® studgr thus ?xactly répiica.te those
of the aural study in spite of the differencés in the méthod 6f
present;tibn and the populations sampled. As predicted, verb
connec%ives clearly led to superior levels of cued recall thén-found
with conjunction connéctivesl but this effect is not found in %%ee ‘

recalldxﬂlq‘ffee recall, verb connectives do not lead to higher

levels of recall than conjunction connectives.

L]
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Experiment 2

]

Experimént 2 was a parametric replication of Expe?imenﬁ 1
to cohtrol for the slight possibility that éifferences in the total
numbers of different verbs (fourteen) and the total number of
different cqnjunctions (two) used in the lists might favor the
sentence.condition in cued recall, especially bécaﬂ%e the cues were
- the context less the second noun (that is,_inciuded the verb or
conjunct;on). Rohwer and Lynch (1967) tesfed exactly this
possibility and found that even when the number o% different verbs
and conjunctions were egquated within lisis,'verbs still led to
superior cued recall compared-with conjunctions. However, the
"Ro@yef‘& Lynch study did not include a free recall condition, making
it difficult to assess the extent to which the effect is associated
with the cues. Thus, Experiment 2 was a replication of Experiment 1,
except. that the number of different verbs and conjunctions used as

N
connpctives was equated within the list.

Method

Design and materizxls. In a between groups design, subjects

learngd a Siniij :i:jLOf 12 pairs of nouns linked either by the L“N\\\\
o

same verb P rb plus prepos{fig?, i.e. "playszqith"), og
. ‘M .

the same conjunctiﬁn ("%29%}' The 24 nouns were selegfed from a

Grade 2 word lig and randomly paireé, except.for the constraint

noun be animate and the second inghimate (table 10,//"“\\\
page 22). : . J

Subjects. A sample of 17glghildreh was drawn from aniﬁg
A . ) ’ \ .

ban

T N
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L

parochial school in a Qredominately middle socie-ecconomic status

area. Forty-four children were selected at random with equal numbers

of males and females frﬁf/the total within grade population at grades

2, 3, 6 and 8.

Procedure
Eleven subjects at’éach'gradﬁilevel were assigned at¥randon

to each of the four treatment gro&pé. The procedure s the same as

"'in the visual study of Experiment 1, except that the presentation

rate was 8 sec. Thus, after répport-had been established, three

practice pairs were presented and discussed with the children. Pairs

of nouns appeared on the screen for 8 sec., during which time either

sentences of the form "The duck plays with the ball" or conjunctive
; .

phrases of the form "The duck and the ball" were read aloud.

Following’ presentation of the 1list, children were tested by either

4

cued or free recall. In cued recall, the children were asked to
L%

filL in the missing second noun in a printed list of the sggtences
or cénjﬁ;ctive phrases. In free recall, the_chifdren vwere asked to
write‘down gii pairs of nouns they could reﬂg ber in any order, énd
any single nouns, on a blank sheet. Again, 5 minutes were allowed

for each recall task. ; f

[ o
. . .
M M

& .
Results and discussion

The mean number pf second nouns recalled ére shown in table Z.

It is clear from this tab at.the verb condition exceeded the

levels in cued recall, but not

s
conjqnctizghﬁondition at’all gr

(
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in free recall. The wresence of cues enhanced recall in the verb
condition by an average of 2.4 items, and hurt recall in the
conjunction condition by an average of .6 items.

TABLE 2
MEAN NUMBEﬁ OF SECOND NOUNS RECALLED AS A FUNCTION OF GRADE, CUEING
AND TYPE OF CONNECTIVE IN EXPERIMENT 2
F]
\ ~

Cued Recall Free Recall
N L. 2
‘ Conjunction Verb Conjunction ¢ Verb

Crade 2 1.5 27 T 2.4 1.5
Grade 3 3.7 .0 3.9 3.2
Gr?&ezé : 4.8 7.1 . 5.1 - 4.1
Grade 8 - 4.5 6.3 5.3 . 4.7

. NOTE: All means are the number of second nouns recalled out
of a total of 12. Standard deviations range from 1.0 to 3.2.
The results suggested by an inspection of table 2 are supported
by the results of a R x 2 x 4 factorial analysis of variance. This

analysis compareq_fgg_effect of Connectivé (vefb versus conjunction),
Recall Mode (cued versus free) and grade Level (ijj, 6 or 8). The
main effects of ConneéEEEe, F(1,160)=5.31, Recall Mode, F(1,160)=10.5,
and Grade Level, F(3,16Q)=2?.2, and the interaction of Recall Mode '
and Type of Connective, F(1,60)=25.4, pére all reliable. By a
Newman-Keuls Eést, cued recall with verb connectives exceeded the

other three condi$ions, which did not differ.

Overall, Experiment 2 therefore replicates the results of

— \ 2



Exp&riment 1. ‘A sentence context leads to superier cued recall
= ’ -

performance, compared to a conjunctive phrase. This effect is not

found in free recall, as predicted on the basis of the organization—'
redintegration hypothesis, Fukthermore, this pattern is not é
attributable to more information being- present because more verbs -
tﬁan conjunctions have been used as connectives within a iisth/—

The fagilitation(in cued recéll irrespective’ of thernumber of
conﬁéétives used, reported by Rohwer and Lynch t196?)pis thus
replicated. ‘In'addition, since all pairings were random, with all

second nouns being inanimate object names, it is unlikely that the ' °

verb phrase exerted any different semantic constraint on possible

- .

response nouns than the conjunction. These results are consistent

)

with the results of Rohwer and Lynch (1966) and Rohwer, Shuel and

- Levin (1967) who investigated and rejected the constraint hypothesis.
' e 7 /
\f %
v‘ -
P 7 \\
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Experiment 73

In Experiment 3, the presentation rate of items was varied.
. . )

"The expectation was that, if the lack of a form class effect in

adults is due to spontaneous elaboration or thé.use of voluntary,
conscious memorial strategies, faster rates of presentation migh®

Troduce a form class effect.sk preventing the use of 'such strategies.

<+ Adult subjects and children were therefore included, and only cued

recall studied. .

. % -/

Method o , =

Materigls and design. Materials were identical to those

used in Experiment 1. In a between-groups design, pairs of nouns
\ . T

were rresented in sentence or conjunctive phrase context at three

-

rates of mresentation.
Subjects. The children were all grade 6. A sample of 54
children was drawn at random from the total within grade popul;tion

. L]
of two parochial schools serving an urban lower socio-economic

status population, and a second sample of 36 children from two
parpchial schools serving a suburban middle focio-economic status

population. The adults were 42 introductory‘psychology students

paid $2.00 per hour. At each age level, there were equal numbers

/
of\ﬁales and females.

. ]
Procedure
Pairs of nouns were presented -on a screen while gither a
[ . N
sentence or a conjunctive phrase was read aloud. Three presentation

rates were'used: 1.§ﬁf5 or 15 sec. (total slide to slide time).
. : . ‘\ ' '

i
\



Following the single study trial, 5 minutes was allowed for cued
recall. Other aspects of the-procedure are ?he Same as in

Experiment 1.

Results and discussion

The mean number of second nouns recalled is shown in table 3.

Not surprisingly, performance grows worse at faster presentation

-~

rates. The verb connective condition was superior to the conjunction
condition for the children, as usual, although there is a slight
tendency with children for the difference between the verb and
conjunction conditions to increase at slower presentation rates.

9 ' :
- TABLE 3

MEAN NUMBER OF SECOND NOUNS RECALLED IN CUED RECALL FOR ADULTS AND
CHILDREN AS A FUNCTION OF TYPE OF CONNECTIVE AND PRESENTATION RATE
IN EXPERIMENT 3

* -

1.5 sec./pair 5 sec./pair 15 sec./pair

Conj. Verb Conj. Verb Conj. Verd

Grade 6 4.5 5.8 83 10.6 \ 7.8 11.3
. . )

Adult 5.7 6.7 - 12.1 - 11.3 12,1 10.6

‘ : , . 3
. ROTE: All means are the number of second nouns réghiled~out
of a possible total of 14. Standard deviations range from 1.6 to 2.9
There is also a suggestion that a difference might be dev&ilopiriﬁr “
adults between the two conditions at the fastest presentation rate, but
tﬁ?s again is slight. Ina 2 x 2 x 3 analysis of variance, the only
. e

effects to attain significance were those of Presentation Rate,
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F(2,84)=29.1, and F42,36)=35.7 and the effective of Connective. for
children, F(1,84)=18.5. Since the presentation rate could not be

made any faster, this pilot study was not followed up.

f

General Discussion and Conclusions

Overaﬁl{<i€ would seem that the cenFral rrediction of the
first group of studies is clearly confirmed. If a list of pairs of
nouns is studied with the nouns in each pair linked by verbs or
conjunctions, the VE£F éondition leads to higher levels of recall
than the conjunction condition in cued recall, that igj\;hen the
first noun in each pair is presented as a cue.and the task is to.~
recall the sec;nd noun. Howéver, if the recall task is simply to
write down all the nouns from the list in any order which can be
recalled wi{hdat any cues, the overall levels of such free recall
do not differ for nouns linked by verbs and nouns linked by
conjunct&ons.; Thus,,tﬁe form class effect is found in cued recal;,
but not in the overall level of free recall. -Experiments 1—3.
confirm ;Qi iction across a number of different subject
populations and presentation methods, irrespective of whe%her the
number of different Qe:}s and coﬁjunctions used to "link nouns
witp%n allist is, or is not, equated. These results thus support
Kee and Rohwer's (19?4) finding that the.effectlof congective form
class is limited to cued recall, and not found in free reéall,fand’

extend theié conclusivns to include nouns linked by verbs as weil

\@s nouns linked by [repositions comp%red with nouns 1inke§lby

- ~__

~ ' ./
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Rohwer .

. possibi

conjunctions. - _ &

The present results are thus consistent with the view that
the effect of linking nouns with verbs is upon memory for relational
information; that is, verb connectives promote the encoding of
informatioﬁ relating togethe; the nouns they link in memory, such
that verb linked nouns are more likely to be encoded as single uniis 'il
in memory than nouns linked by .conjunctions, or nouns presented r

without any linking connective. The present data also contradict
A

. the finding of superiority in free recall of nouns linked by verbs

.over nouns linked by conjunctions in studies where the subjects had

prior knowledge of the recall task dt the time of studying the list
(Roﬁwe¥ & Roth, unpub.; Rohwer & Suzuki, 1968). In view of

Begg's (lg§8q) demonstration of the mémory role of the formation
of higher order/ﬁnits (linking together several groups of items),
and the.laékgof any controls for‘higﬁer order unitization in the

I

. Roth and Rohwer and Suzuki studies, it would seem a good

y that higher order unitization may account for the for¥m ™
- ’ .- ' v .

class "effect observed in free recall in the-latter studies. Thus,

given prior knowledge that free recall was to be required, children

may have linked to?ether enough of the strings of nouns joined by

~ verbs to produce verb superiority in free recall

Several problems do, however, arise with the ‘present data.
Begg and Anderson (19?6) wefé;§ble to show significant effects of -
imagery instructions upon organizational measures in free recall,

while there were no significant differences as a function of verb
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or conjunction connectives in pair recall or conditional probabilities

in Experiments 1 or 2. One possibility is that linking nouns with
veé%s may be somewhaﬁ\less powerful than imagery instructions in
promoting joint encoding, so that imaggEy_instructionsaare moxe

likely to produce diféz;éncgﬁ/in organiz;tional measures. Such an

iﬁterpretation of the failure of verb connectives to produce -
-

' L
differences in organizational measures in free recall is suggested

by several lines of evidence. If the effects of verb cénnectives //r
upon relational encoding are somewhat weaker than, for example, 1 65

the effects of imagery 1nstruct10ns then conditions under which >
the effects of verb‘connectivqg are maximiéed should produce
organizational effects. One way to increase the possible range of
orgauizationﬁl effects is to increasg the number ;f items to be~6
fepresented in one unit. Rohwer and Roth did find organizational
efﬁqcts as a functlon of connectlve form class, in free recall
for strlngs of nouns, although they also found differences in the .
overall levels of free recall as a function of the type of connective.
From/Ahe logic of the present analysis, however, the occurrence of
the Rorm class effect in|the_overall levels of-free recall reflects
/Eigper order unitization, while the organizational measures refer
to measures of association within strings. Since, however, the
Rohwer and Roth study lacks any céntrols for higher order unitization,

that is measures of association between strings, it is not possible

to be certain that organizational effects would appear in free
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) & { Begg and Anderson found }thatf"E) all cued recall was poorer

: recall'as a function of the type of comnective, even when whole

strings are linked by verbs when tﬁe& do not appear *in the overall
levels.of free recall.

A second way of making the effects of linking nouns with
verbs‘ﬁbre optimal for uﬁii}}d%ion so that they migﬁt appear in
measu;eé>of assoclation in freéiiecall would be to combine the
Q!Eec??:of ;inkfng nouns with verbs with othér procedures ﬁhich,
"éh’the‘present view, should promote joint-encodiﬂé. Kee and
Rohwer found that neither linking nouns with prepositicms ggg ‘
depicting their referents interagting pioduced organizational
gffects in free recall{ althougﬂngézg praduc%d betﬁer‘cﬁéd.recall
than conjunction or side by side depiction. Hoqevér, when ‘the -
éffects Of interactive depiction-and prepositionai coﬁnectives were

combined, organizational effects were obse in free recall.(\
‘ ~

S milar resnlts will be shown for a combination| of interactive

ery instructions and linking nouns with verbs below (Experiment

Cal .- ™\ -

than free recall for children, contradl ;ng ﬁhéuusual pattern of

. P : !
cued reca%& éﬂperiority shown by adulis. They therefore concluded

that cueing hurts childreh's recgll.' These results are discussed at

L] . . . .
length below, but for the present it is sufficient to note that there A

is mo’ vidence froﬁ,Eiperiments 1 and 2" that cueing hurt childreq'é ’
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cued recall overall ¥eliably exceeded f:eé recall? These data;
therefore, do not sﬁpﬁor£ Begg gnd AnderSOn's suggestion that children
. méy have difficulty accéssing traces‘from cues, and this suggestion
’ does not explain why cued recall levels in the Begg and Anderson
contrel condition wére 50 poor in comparison to cued recall levéls
in fﬁe conjunction condition of Experiments 1 and 2 here and ng
and Rohwer's study, since cﬁed recall of nouns linked by conjunctions
has not been reported to differ from cued recall of nouns presénted
withont ény linking connective (for -example, Rohwer, 1964). Iﬁ the
Begg ana Anderson study, however, cues were left hand no;ns only,
while the cues in Experiméﬁ%s 1;3 were.whdie sentences less target
nouns (or phrases less target) ;ng difference in cue size might
ﬁrovide aﬁ explanation of the discrepancy befween'the two sets of
findings. Whether or not whole sentenceé less target nouns lead to
better recall than’ left noun cues is, however, {ar from established-
{see below, discussion of Ackermén's 1982a study, also Experiment 7).

Nevertheless, the central predictign of the present §tudies'
is clearly and unequivocally supported by the data. While ;%e

~

superiority of nouns'liﬁked by verbs -over cpnjunction linked nouns
‘emerges clearly in cued recall, no such difference is found in the
overall levels of free recali. Moreover, as predicted,‘the overall
levels of free recall for nouns linked by vefbs and nouns linked -
by conjunétions ﬁo_not differ significantly in_free recall. The
results of Experiment 2 are also consistent with the findings of

Experiment 1. However, tables 2 and 4 indicate that

o~
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the superiority of nouns linked by verbs over coﬁjunction linked
nouns is rather less in Experiment 2 than in Experiment 1 in cued
recall. Relatively poorer cued recall in the verd condi%ion in
Experiment 2 might be interpreted as suggesting that intralist
similarity may play some small role and/or accessing traces from
the cues is relatively harder when all the-conﬂéctives‘are identical,
Since these data came from different subject popﬁlations,.however,
theée observations are very tentative. ‘
Thus consistent with the find?ngs of Rohwer and Lynch
(1967), even with the number of different verbs and conjﬁnctions‘
used in the 1list equated, verb supergbrity ovef conjunctions is
still found in cued recall, and this -effect is not found in free
recall, as shown in Experiment 1. In addition; since all pairings
‘were random, with all first nouné being animate and all>gecond nouns
inanimate, so that any first noun could be meaningfully?égkbined
| with any second noun, it is'unlikely that the linking verbs exerted
any mofe semantic constra%Pt.@n possible response nouns on the test
trial than the linking conjunctions. Tﬁese data are‘consistent with
* < the results of Rohwer and Lynch (1966) and Rohwer, Shuell énd Levin
(1967) who investigatéd and rejected the constraint hypothesisw-
~ Thus the results of Experiments 1-3 indicate that the
advantége for verbs over éonjunctions hol&s only for assoeiativq
recall, not for free recall. These results extend the.previously
noted obseqyétion that the adfantage for verbs over qafjunctions

"h01@5 only in cued recognition aﬁd'is‘not found in simple recognition

-
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-freg recall or simple-recognition). The finding poses problems for

90
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tasks. The difficulty arising for the various elaboration accounts,

_including the deep structure hypotﬁesis, the imagery hypothesilg/an

the later elaboration position, ié that tge explénation of the

finding requires a distinction between, relational information =
{indexed by_assbciative recall) and item‘inforﬁation'(indexed by

the va£ious'eiaboration accounts because they do not specify different
sorts of memory information underlying different-retenﬁioﬁ-measures.;-
Specifically, while' the oceurrence of the form class effect iﬁ cued

recall or cued recognition is consistent with the variousﬂel%&oration'

-

: aééoqnté,‘it is not cléar what the expectatiohs should be for free

recall (or siﬁﬁle reéognition tasks). Thus, even if' the elaboration
accounts are interpreted as concerning memory for relational
information, it is still -unclear as to exaﬁtlj whaf pattern should
be expected in ffee recall for nouns linked by ferbs or conjunctions.
The lack of élarity about the_gxpectationéhfor free recall is.
exemplified by the Rohwer and Roth study, in which both theqlack
of anybdiffe?enée betﬁéen verb and conjunction conditiqns in free
fecall is predigted, é differe;ce found contrary to the predictions,
and the difference also accounted for on the tasis of the élaboration
po;ifion. .
With regard to Ackerman's (1982a) suggestion that children
are less able than adults to relate items together in tightly |

integrated memory units because the former tend to access the

¢ -
semantic system in terms of single list items, the present results
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would seem consistent with the suggested view of children's
associative memory, but inconsistent with the results of the study.
. Ackerman concluded that presentation of to-be-associated nouns in
a sentence context was insuffiéient to inteérate { jointly encode)
. : -
items so linked. Integration, or joint encoding, as indexed by the
congruity effect (differences in recall as a function of the
incongruousnass of the sentences) and by the difference between one
word and.whole‘sentence less missing associate as cues, was much
greater when subjects rated the likelihood of the event described
by .the sentence, compared ﬁith reading the sentence-and £epéating
it aloud. At face value, these data contradict the present claiﬁ
that linking nouns with verbs promotes joint (that is, integrated)
encoding of the nouns. -

However, as already noted, the effects of linking nouns
wlth verbs are nog adequately estlmated in Ackerman's study because
it is known:rthat when children must read the sentence context ®
supe;ior associati;e recall is often not observe@.(see above).
Moreover, although no other studies of linking nouns with verbs
have used a congfuity effect as a measurélof integration, Rohwer, and
Levin (1968) showed that- anomolous sentences of, the form "Roses
drink hats" produce no improvement in rgcall,kand meaningless
sentences -also do not help recall compa£;d with controls (Rohwer,
1966). In addition, some of the differences obtained between

various types of sentences in studies of' the deep structure hypothesis

may well reflect “incongruity' in the sense used by Ackerman (for

-
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example,KDavidson & Dollinger found, perhaps not surprisingly, tﬁat
'manneg/igverbial' sentences such as "Soft bread was déiivered by
ponies"”™ did not help children's recall as much éé somewhat more
_common sentence types). Regarding cueing, several studieé compared
the form class effect with first nouns or senten;é less target nouns
and report no significant differences (Ehri & Richardson, 196%;
Rohwer & Levin, 1968; see also Expt. ?).‘_There is, thereforg, good
reason to suppose that the 'sentence' condition in Ackerman{s stﬁdy
seriously underestimates thetamOunt of joinf gpcodingrwhiph linking
nouns with verbs produces, provided that Eﬂildren'are“no£ asked to
read the sentences, and Ackerman’s éonclusion that integration
instfuctions (event-rating) are required for intégratibn is not
supported by the present data or other findings. Linking to-be-
associated nouns with verbs is sufficient to cause ch&lﬁren to
Jointly eﬁcodé a significantly larger proportion of pairs, and-
explicit ipstructipqs.designed to iﬂcrease semantic processing of
items together are not required forlsuch inﬁeriten:ihiegratioﬁ.

Finally, even if event rating did ﬁroduce better associafiveA
recall than linking.nouns with verbs; this would not necessarily.
contradict the présené findings, since it is not implied by the

d . -]

preseﬁt view that linking nouns with verbs is she only way of
'promotiﬁg associative'encoding. Thus, adding toéether Trocedures
which should enhance relational encoding may produce laiger effects
or clearer effects in associative recall than one procedure alone
(for example, oombiﬁiﬁgﬁinferactive depi¢tion and linking nouns” |

“~
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with‘verbs-produces effects iq measures of assoc}ation in free
recall which neither procedure alone produces, Kée & Hohwer, 1974;
see also Experiment 4). It seems likely, however, on the basis of
previous studies that rating the likelihood of event occurrence
would not lead to ﬁuch ernthancement in associative recall over simply
reading the nouns linked by a verb to children (rather than having
them read the sentences). Turnure, Buium and Thurlow (1976)
examined the effects of asking "What' or 'Why' questions after
presenting nouns linked-by verbs to children, compared with simply
repeating the sentences, a mrocedure designéd to incqéasé 'depth of
processing' but perhaps not unlike event ;éfing. If ;ecall was
unexpected, the question condition was superior to {he-repetition
condition, but later studies have shoﬁn that the positive effects
" were limited (for example, present at grade one but absent at grade
- 8ix, %réssiey_& Bryant, 1982). However, the benefigial‘effects of
answeriqg questions in the above studies were not present under
intentional learning conditions and the preéent, and’ Ackerman's,
study 1involwed intentional, not incidehéal, learning.

In conclusion, therefore, Ackerman's (1982a) suggestion that
children tend to encéde items separately, rather than jointly,
because they tend to access the semantic system in terms_of individual

items more‘than adults is consistent with the present results, if it

is. assumed that linking nouns with verbs results in accessing of the

(4]

semanti system for more than one item at a time. The implication

of Experiments 1 and 2, however, is that Ackerman's assumption‘that
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linking verbs are insufficent to lgad to Jjoint encoding without

integration instructions is incorrect. Finding (1) indicates that
. linking verbs are sufficient-to'promote joint encoding, and other

studies suééest that any additional effects due to procedures

designed to force children to process items in the semantic system

further may be-fairly minimal -in terms of the effecis in memory for

relational inform;tion, although they may well have additional
<Lﬁ_,/’——# effects on memory for item specific information. .

Limitation of the form class effect to associative recall
does not in itself contradict eithéf the vérious elabo;afion accounts
or Ackerman's suggestion that children have difficu}ty in relaticnally
éncoding itéms because they tend to access'th; seﬁantic systen iﬁ
term; of individual items. Therefore, the present data simply (i)
establish that the form class effect .is limited to associative
recall, (ii) indicate some‘of the shorfcomings of the various
elaboration actounts, and (iii) show that Ackerman's assumption
that linking verbs are insufficient (without inducing semantic
processing) to promote joint encoding is incorrect. Moreover, the
present data also confirm the observation that™the superiority of

. _ verbs is not observed, even in cued recall, for college students and

LY
2

even at very fast rates of presentation. However, although the
results_of Experiments 1-3 do confirm the central prediction fhat
the superiority of verb connectives is limited to associative recall,

they also leave certain questions unanswered.
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Specifically, the results of Experiments 1-3 do not explain
how verb connectives are effective in promoting relational encoding
by children. Do children encode items Jolntly or separately mostly -
on the basis of whether or not the wa& the items are presented
suggests a relationship? Are verb connectives effective simply
because they supply mediators or relational information which .
children otherwise have not yet acquired (Rohwer's ‘'event knowledge')?
Or do verb comnectives enhance associative recall for the nouns they
link because children lack appropriate, well acquired, memorial
strategles? Are verb connectives effective in producing better
associative encoding becauFeﬁthe presence of a verb linking the
to-be-associated nouns resulfs in the representation of the nouns
in one string in semantic deep sfructure? Finally, do.verbs enhance
associative encdding because they overcome a lack of 'elaborative
propgnsity' in younger children? These are some questions which

{ - .
the remaining studies address.



IV. IMAGERY INSTRUCTIONS PARALLEL

THE EFFECTS OF CONNECTIVES

General Introduction

Cutline of Experiments 4-6

Experiments 1-3 established that the superiority ofAverb
linked nouns in recall is limited to associative recall and not
observed in the overall level of free récéll. The finding was
interpreted as supporEan the view that verb and conjunction
connective conditions differ in the amount of relational information
encoded ?oncerning the nouﬁs‘hﬁich the cénnectives link, rather than ~
any differences in the encoding of iten specific inform&tion.
Experiments 4;6 examine the question of whether imagery instructions
and confiectives have parallel effects in associative iecall. The
rationale béhind su;ﬁ an investigation is twofold:"Firs£, there is
considerable evidence that interactive and separate imagery
instructions produce marked differences in the extent'of the
relational encoding of items. Thus, if imagery instructions and
connéctives can be shown to have parallel effects upon recall, the
case fdr an interpretation of the effects of connectives in terms

of memory for relational information suggested by Experiments 1 and 2

willi be stréngthened.

L

The second aspect of the rationale for comparing the effects
of imagery instructioﬁs and connectives is that demonstration of

96



97

-~

parallel effects will strengthen the argument for an understanding
of the effects of connectives in terms of differences in the

processing of information and consequent differences in memorial

organization. If imagery and connectives have parallel effects,
explanations which attributerthe effect -of connéctives to
charactefistics peculiar to oﬁnnectives‘without consideration of the
consequences in processing and orgﬁnization would seen iess_plausible
Demonstration of parallel effects would thus seem problematic for
strictly linguistic accounts of the effect of connectives,or for the
view that verb connectives supply relational information.which
children otherwise lack. Finally, since imagery instructions have
frequently been found to be ineffective for younger children, unlike
the effect of connectives, the present stu@ies also provide the
opportunity to contrast the absence and presence of parallel effects
\3evelopmentally and to examine the implications for the present view.
| “The extent to which imagery instructions and verb and
conjunction connectives produce parallel effects was theréfore
examined in Experiments 4-6. The effects of both interactive and
separate imagery instructions upon the recall of nouns linked by
verbs and nouns linked by conjunctiops were studied. Interactive
imﬁgery‘instructions-copsist of instructing children, before studying
the 1list, to "make a picture in your head of the two things doing . /
something together" for'each pair, of nouns. By separate imagery—-
instructions 1s meant that the children are instructed "to make a

picture in your head for each word". In Experiment 4 all subjects
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received interactive imagery instructions prior to studying a list.
of nouns linked by werbs or nouns linked by conjunctions, and being
tested by either cued or free recall. §EC:a.use ‘imagery instructions
were not found to be effective for younger children in Experimqu 4,
the cue& recall condition of Experiment & wWas replicated in Experiment
5. To provide comparability with Experiments 1-3, half the subjects
in Experiment 5 recelved regular pair learning instructions and half
received imagery instructions prior to studying the same list of
‘conjunction or verb linked nouns. In Experiment 6, the im%gery
instructions were separate lmagery. Associative recall of verb or
conjuncticn linked nouns was compared following separate imagery or
regular pair learning instructions.

Expectations tased on the present view of the forn class effect

The present view of the form class effect assumes first, that

. -

the locus -of the superiority of verb linked nouns over éonjunction

linked nouns lies in diffgrences in memory for relational information
and not in differences in the encoding of item specific infdrmation._
This assumpﬁion was tested in Experiments 1-3 by shqwing that the
effects of connectives are confined to the overall levels of

7

associative recall and not found in free recall (or recognition),.

and is further tested in Experiments 4-6.. Because there is strong
evidencé that the 1ocﬁé'ef the recall different¢es following interactive
~as opposed to separate imagery also lies in associétive memory, then

imagery instructions should have parallel effects in associative

recall to those of connectives. The second assumption made by the
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present view is that, for children, verb,connectives increase the
amount of relational information encoded about the nouns they link,
while conjunctions have no greater effect on relational encoding
éhan presenting the items without any connective. -If ?he effect
of verb connectives is simply to increase relational encoding,
then othér procedures which increase relatzgnal encoding, such as
interactive imagery, should have parallel effects. On the other
hand, procedures such as separate imagery wﬁich decrease the degree
of relational -enceding and promotelseParate encoding should have
effects more like conjunction connéctives.

The first assumption simply says that the locus of the form
class effect is in memory for relational information. The second
assumption goes further in’hypothesising that verb and coﬁjunction

connectives influence the trocessing of relational information and

Jhave different consequences for memory organization. The second

assumption is inconsistent with the idea that verb connectives lead

to superior recall because they supply missing mediators which

children lack. If verb linked nouns are better recalled only because

L]

verbs supply mediators, imagery.instructions (which do not supply

explicit mediators) should not necessarily have the same effects.
Thus the present view is a processing-organization account. Two
édditional points about these assumptions need.to be noted. First,
imagery instructions havé often been reported to be .'ineffective’ ’

(that is, do not lead to different levels of associative recall) for

youﬁger children, especially when the list items are words. Therefo;e,
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the present exjectation is that ipagery instructions and connepti&es
should only have parallel effécts at grade levels where both ireJ
effective. Secondly, the.previous.point raises a central develcopmental
- issue: exactly why do verb connectives and imégery instructions
promoté relational encoding in childgen and how‘may differences-in
the age of effectiveness between them be explained?_ As will be seen,
some additional assumbtions aregrequired to explain the developmental
issues: namely, (i) why vgrb connectives pfomote relatioﬁal encoding
for children earlier than imagery instructions but (ii) have little
? or no effect on adult relational encoding. In summaiy, for -
' Yz:k)Experiﬁents 4-6, the main expectation is that imagery instructioné;
where effective. should have parallel effects to those of connectives.
The rationale for expecting parallel effects is based upon evzdence
%Fcatlng the effect uf connectives in memory for relational
infbrmatiqn, similar evidence concerning the effects of imagery
instructions, and a processing—organizaiion approacﬁ to both seté of

phenomena .

The present studles are congderned with 1magery 1nstructlons
'. Evidence supporting the present e pectatl ns about the effects of
imagery instructions is' found in 'studies concerned with the other
major type of imageYy manipulation, Studies of depiction. The
referents of to-be-associated items T&y berdepicted sebaratelx
('coiqcidental_depiction'), in some épatial arrangement ('locational
depiction}), or im some interaction ('interactive depiction').

Differences in associative recall are found reliably as a function

LT S
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of the type of depiction, and in a way which parallels the effects

of connectives. Thus, nouns linked by verbs (generating a description

of an interaction) exceed nounsa%inked by conjunctions (specifying
no farticular interaction or relationship) in associative recall,
with nouns linked by prepositions (often describing some spatial

relationship) generally intermediate. Similarly, items interactively

depicted exceed separately depicted items in associative recall,

with items depicted in some spatial arrangement intermediate

(Davidson, 1964; Kee & Rohwer; 1974; Reese, 1965} Rohwer, ILynch,

Levin & Suzuki, 1967, 1968; Rohwer, Lynch, Suzuki & Levin, 1967).
The one major discrepancy in parallels concerns the effects

»

of linking nouns with prepositions compared with depicting the

" referents in some spatial arrahgement. While such locational

dépiction is reliably intermediate betwéen interactive and coincidental
depiction in -associative recall, associative recali—tevels for nouns
linked by .prepositions vary écross §EBQ;B§/E§§E_1evels equivalent to
nouns linked by verbs, to levels intermediate between verb and
conjunction connective conditions to (rarely) no better than nouns
linked by conjunctions. Howeve£, as will be shown in Chapter V, the*
variable results obtained with nouns linked by prepositions most
probably reflects a mixture of different types of preposition, some
of which suggest clear locational or spatial relationships (and lead
to enhanced asgobidtive recall) and others which do not suggest a
spatial relatigﬁship_(and do not enhance recall). Finally,'aﬁd most

importantly for the case for parallel effects of imagery as defined

[

A S
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by depiction and the effects of connectives, Kee and Rohwer (1974)
examined the locus of depiction  effects. Just as differences as a
function of the type of‘pqnnective linking nouns emerge only in

Y

measures of associative recall, so also differences as a funetion of
the. type of depiction are confined to asscciative recaiz-(cued recall,
cued gecognitidn) rather than.méasures refiecting a greater’component
of memory for item Specific information (free recall, simple
recognition). - o,

A. similar limitation of differenceé as a function of imagery
type to measﬁres'of associétive recall is obtained with the imagery
manipulation studied -here, namely imagery instruﬁtions. Evidence
limiting differences in{¥ecall to éertain retrieval tasks as a.
function of the type of imagery instruqtions is important for the
present studies sinpe; if covarying imagery and connectives does
producé parallel effects, theﬁ the ;ase for an interpretation of the

—

effect of connectives as limited to associafiye memory will be further
supported. ﬁhen in{eractivé i;agery instructions are compared to
separate imagery instructions, interactive imagery reliably exceeds
sepaiate imagery (Bégg, 19?3;_Begg & Anderson, 1976; Bower, 1970;
Dempster & Rohwer, 1974), even if recall is conditionalized on

cue recognition (Bower, 1976)f Mogéfver, recall cues are no betfer
recognized after interactive imagery than séparaté-imagery
1nstruct10ns whether assessed by hit rate (Bower, 1970) or d' values

(Dempster & Rohwer, 197&) In addltlon, in spite. of the clear

superiority of interactive over separate lmagery in cued recall, the

hRN
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differences disappear iﬁ free recall (Begg, 1973; 19?8a{ Bege &
Anderson, 19?6 Hasher, Riebman & Wren, 1976; Jansen, 1976, Expt. 3).
As‘ﬁxperlments 1l and 2 suggest for verb connectlves, intéractive
imagery instructlons are more effective in promoting the encoding
of relational information. ,Therefore, the present expectation is
that interactive iﬁagery instructions should in_general parallel the
effects of verb'connectives, while separate imagery should parallel
the effects of conjunction connéctives in measures of associative
recall. Accordingly, int?racfﬁve imagery instructions should eliminate
the superiority of nouns linked by verbs by improving aséociative
recall of nouns linked by conjunctions. Cohversely, separate . imagery
instructions should eliminate the form class effect by lowering
associative recall for nouns linkéd by verbs to the level of nouns
linked by conjunctions. | J

Several reservations about the expectation that iﬁagery
instructions_and connectives (of the appropriate type) should have

parallel effects may be noted. The first is that the expectation

- for parallel effects applies to memory for relational information

indexed primarily by measures of assoclative recall, and does not

‘necessarily apply to recall measures more sensitive:to memory for

item specific information. TFor example; as noted before, imagery
instructions of either type have been reported to improve recognition

scores relative to rote controls for children, while no significant

differences have been reported in simple recognition as a function (7

of whether nouns are linked with connectives or rresented zlone

A

)
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(Dempster & Rohwer, 1974y . In the present view, simple rccognition
scores are more sensitive to memory'for item specific information,
about which no predictions are drawn here. Similarly, overall
differences betwegp picture and word items (seé, for example,
Rohwer, Lynch, levin & Suzuki, 1967) are not germaine to the
present predictions. In contrast, the relevant expectation from
such studies is that pictorial 'translations’ of linking nouns with
verbs.or condunctions should have parallel effects in associative
recall.
—

A seqond reservation concerning the expectation that imagery

instructions and coﬁnecti#es should have ﬁarallel effects concerns

developmental differences in the age at which imagery instructions

. o - N
and connectives produce differences in assoclative recall. For

s in associative recall have been reported from at least
eginning of grade school (see Chapter I).:‘In conirast, imagery
instruc£ions appear tg,ﬁecome effective (that is, produce diffefences
in associative recall as a function, of th% type of instructions)
consiﬁerably later, and the criterial age appears to vary as a
function of item modality. At about age four, interactive images
can appargntly be formed but manipulation of to-be-associated items,
such that the interaction is acted out,is required to improve cued
recall over just observing the interaction,or just receiving
interactive imagery instructions (Bender & ILavin, 19?6).. Studies

of somewhat. older children (five through six) indicate that

\
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instructions to form interactive imagés do facilitate cued recall
relatiye to separate imagery cbntrols or palr learning instructions,
but the difference.appeérs to be limited to picture or object items
(Danner & Taylor, 1973; Levin & Pressley, 1978; Varley, et al.,
1674; Yuille & Catchpole, 1973). If the list items are words,
younger children do not seem to benefit from interactive imagery
inétructiqns in cued recall (Levin & Kaplan, 1972) and it is not
aprarently until age seven or eight that positive effects are’

. reported with word pairs for imagery instructions (Begg & Anderson,
19?6; Kemler & Juczyk; 1975; Pressley & Levin, 1977b, l§f8).
Similarly, studies in which memorial strategies are taught as pari
of mnemonics to children indicate that sentence strategies are easier
to teach to younger children than interactive imagery strategies,
especiall& if the iteﬁs are words (Pressley & Levin, 1928: Press;ey,
Levin & McCormack, 198d). However, it is important to note that
these Eonclusions are drawn across studies (the exception ié Pressley
& Levin, 1978). Nevertheless, the general conclusion to be drawn

is that imagery instructions become effective later developmentally
than tHe point at which linking nouns with verbs or conjunctions
pfoduces differences in associative recall, Poss%?le 593fons for
differences in the age at which imagery instruct105515nd g?nnectives
bgcoﬁe effective are discussed later in this chapter. Howéxgr; the
present expectation for parallel effects of cbnnectives and imagery
instructions can be state&~firmly only for older children where

e -
imagery instructions are effective in producing reliable differences

-



106

in recall.

- . . - = —
Expectations based on other views of the form class effect
-

Experiments 4-6 examine the effects of interactive and

separate 1lmagery instructions on the recall of nouns linked by verbs
and nouns linked‘by conjunctions. The expectations to be derived
.from Rohwer's general elaboration position are clearly identical to
the present view. Both connectives and imagery instructions are, in a
- Rohwer's view, 'prompts' for elaboration, verb connectives being more
*explicit' prompts than imégery.inétructions, such that verb
connectives should be effective at an earlier age than imagery
instructions ("the younger the“learner, the mere explicit the prompts
required for elaboration", Rohwe;, 1973, p. 8). Nevertheless, both
types of prompt are expected to influence ﬁelatiOnal encoding in the
same way as the present view expects. Earlier, as noted before,
Rohwer suggested that the effect of .connectives was actually to evoke
images of various types (corresponding to the various types of

depiction) as an encoding process leading to differences in associative

memory. Clearly,. therefore, in terms of Rohwer's general elaboration

pﬁéiti@nrzl the earlier imagery account of the form class effect,

N .
parallel ‘effects of imagery instructions and connectives are to be
expected. - ) * )

The deep structure hypothesis, however, does not seem to
‘leéd to any very clear expectations about what the effects of-
covarying_imagery instructions and connectives should he. It is

not clear, for example, if imagery'instructions should override the

@
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effects of connectives, since it is not clear ﬁhat effect imagery
instructions should have upoq the hypothesised representation of
items in.éingle or multiple strings in semantic deep étructure. The
present expecta£ions are thus prqblématic for the deep structure
account. In cont¥ast, th%Apresent expéctations, if confirmed, would
seem to drift away from a linguis@ic account towards an organization-
processing account, which directién Rohwer later followed in hroadening
his account of the form class effect from an.accqunt in terms of
linguistic proc§SSgs or in terms of imagery processes to a general
account in terms of mental elaboration. A significant fﬁctor in the
development of theory for Rohwer was the impossibility of eliminating
imagef§-acéounts when testing the deep structure hypothesis (see above,
‘pp.§th7) and the obvious parallels between the effecté of connectives
and thosé of dépiction. In the present studies, a strictly linguistic
account Jill thus be made more problematic by.the demonstration of .
any further performance pérallels between the effects of connectives
and imagery manipulations as defined by imagery instructidns.

finally, Ackerman  (1982a)} suggested that children have a
geA;ral tendency not to relate 'target’ and 'contextual’ Ainformation
‘as much as adults so as to form a 'cohesive episodic event'.
Ackerman's suggestion is that relational encoding is more difficult
" for children than adults not because of any mediational deficits
or lack of memorial strategies but because children fail to access

the semantic system in units larger than a single item and so fail

to take advantage of the semantic relationships between items. It
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has been suggested above that this view may be applied to the effect
) .. el
of connective%, such that verb or prepositional connectives may be

seen as promoting t ccessing of the semantic system in larger

units benefi relational information. Moreover, if

imagery instructio eZ\viewed as promoting access to the
semantic system in a similar ygy, then the expectations to be

derived from Ackerman's view would be the same as the present account,
namely that imagery instrucéions and connectives should have parallei
effects, and imagery instructions should eliminate differences
between nouns slinked by verbs and nouns linked by-conjunétions in

predictable ways.

Previous studies

.~ Two previous studiles compared the effects of interactive and
separate imagery instructions upon childéenjs recall of lists of
noun pairs. Dempster and Rohwer (1974) found that, for gradersix
children, associative recall with interactive imagery exceedéd‘se;arate
imagery which did not differ from a rote repetition condition.
Although Dempster and Rohwer did not study free recall, they did
include a simple recognition task, in which there-were no differences
as a function of imagery instructions although both separate and
interactive imagery led- to better recognition than a rote repetition
condition. These datd are consistent with adult findings and the
assumption that the locus of differences in ﬁehory as a function of
imagery instructions-lies in memory forlrelatipnal information.

'Diffiéultieé are ralsed, however, by the other major study

/
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of the effects of imagery instructions on children's recall. Begg
and Anderson (1976) compared the effects of interactive and separate
imagery in cued and free recall for second and sixth gréders.
Consistent with adult findings, marked differences as a function of
imagery instructions were found in cued recall and other measures
reflecting pairwise organization. However, unlike adult findings,
there were significant effects as a function of imagery instructions
in free recall, although nuch less than in cued recall, and only for

-

the first and not the second items in pairs.
i A second difficulty raised by the Begg and Anderéon study
is that performance was generally poorer in cued recall than in
free recall compared with the usual adult findings. For adults, cued
recall usually exceeds free recall with interactive imagery, but not
with separate imagery (for example, Begg, 1973). Begg and Anderson,
however, found that cued recall did not exceed free recall with
interactive imagery instructions and fell far short of free recall
with separate imagery. This was interpreted by Begg and Anderson
as reflecting difficulties in children's accessing of information from
cues. The problem is clearly'not in cue recognition in view of
Dempster aqd Rohwer's finaing that both types of imagery enhance
children's recognition. In fact, cued recall was significantly
inferior to free recall even in'the control (standard pair learniﬁé
instructions) condition in ‘the Begg and Anderson study.

To. the extent that nouns linked by conjunctions can be

LS

considered equivalent to presenting the nouns alone, the Begg and
' !
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Anderson finding that cueing hurts recall even under regular (non-
imagery ) instructions are contf?Qicted by both the results of
Experiments 1 and 2 reported above and by the findings of Kee and -
Rohwer (1974). WNeither of the latter set of studies suggests that
performance 1s worse in cued recall than in the free recail.of nouns
linked by conjunctions. As noted ébove, the cues used in the present
and Kee and Rohwer studies were more elaborate (included the ‘
connectives) than in the Begg and Anderson study (first noun only),
although it is unclear from prior studies that cue size reliably
influences recall levels (see above, also Experiment 7). Moreover,

no studies have reported any diffé;;;bes in the recall of nouns

linked by conjunctions and nouns presented without connéctives,
suggesting that thé conjunction condition in the present studies

and Kee and Rohwer's should be equiﬁalent to presenting nouns without
connectives (forlexamplé:bﬁohwer, 1964). The possibility remains |
that épeing might hurt recall undef imagery instructions. Accordingly,

the present studies also included free recall (Experiment 4) as well

as cued recall conditions.
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Experiment &4

Experiments 1-3 established that the usual superiority of
nouns linked by conjunctions is limited to associative recall. ‘
Experiment 4 compared cued and free recall gf nouns linked by verbs
or conjunctions, as in Experiments 1 and 2, but in Expériment 4 all
subjects received instructions to form interactive images of the
referents of the nouns in each pair prior to studying the list. The
expectation was that interactive imagery instructions would eliminate
the usual superiority of nouns linked by verbs in associative recall
by raising associati%e recall of conjunction linked ﬁouﬁs to ihe
level of nouns linked by verbs.

From previous stﬁdies it is clear that there is a dévelopmental
gradient in the effect of iﬁagery instructions, so that effects have
often not been found with younger children, and that effects emerge
earlier for pictorial or object items than words. .Tﬁerefore, since
the present study used word items, it was‘not expected that imagefy
instructions wéuld necessarily be effective for grade three children.
In fact.inclusion of tﬁis group provides a check on the generality
of previous findings regarding the criterial age.

Experiment 4 also included both cued and free fecgll
conditions. The.expectations here are that the superiority ofrverb
connectives over conjunction connectives should not be present in
cued recall under inté;active imagery instructions, in contrast to
the pattérn of results predicted and foundrfor cued recall in

Experiments 1-3. Since previous studies indicate that the effect of

i A

-
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conjunction connectives is no different in cued recall than a
no-context control condition, comparison of the performance in the
conjunction condition given imagery instrucfions should constitute
a Fondition which allows comparison with Begg and Anderson's study.
In that study, it will be recalled, interactive imagery instructions
led +to equivalent levels of performance in both cued and free '

recall, contra the usual adult finding in-favor of cued fgcall.

Method

Design and materials. In a between-groups design, subjects

learned a single list of 14 pairs of nouns, linked either byla.verb
or a conjunction,énd were tested by either eued or free recall;
The sentences and conjunctive phrases so gener;ted differed only in
the connective linking the nouns (table 9, page 225). A1l words were
~ drawn from a grade 2 word list. Nouns were paired at random and,
apart from the restrictions that all senténces be meaningful,
assignment of verbs to noun pairs was random. A single comnective
‘and' was used for the conjunction lists.

Subjects. A gample of 64 subjects was drawn from a sinéle
parochial school serving a predominantly middle soclo-economic status
suburban population.. From the total within grade population,hjz

grade 3 and 6 subjects were selected at random, except that sexes

were equal in number.

Procedure

All subjects were given instructions to form interactive

-
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images. These instructions stressed (i) remembering the nouns and
(ii), remembering which "two words went together" by "making a picture
in your head of the two words doing something together™. Subjects
were questioned to see if they were forming interactive iméges when
the practice list was presented. As in the aural study of Experiment
1, all mate;ial was presented exclusively aurally. Other aspects of

L3

the procedure were identical to that study.

Results and discussion

Recall of second nouns. The mean number of second nouns

recalled is shown for each treatment group in table 4.

TABLE 4 - -

MEAN NUMBER OF SECOND NOﬁNS RECALLED AS A FUNCTION COF TYPE OF
CONNECTIVE, CUEING AND GRADE IN EXPERIMENT &4

Cued. Recall . " Free Recall
Conjunction Verb Conjunction Verb
Grade 3 ‘ 4.3 7.9 3.1 3.0
Crade 6 . 9.9 9.6 4.9 6.1
Y

NOTE: All means are numbers of second nouns recalled, out of
a possible 14, Standard deviations range from 1.3 to 3.1.
The critical question is whether the advantage of verb connectives
- over conjunction comnectives still holds for cued recall if, as in the
present experiment, instructions ta form interactive images are givem ~—

Table 4 indicates that no such superiority is present at the grade 6
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level in cued recali[_the mean number of second nouns recalled with
verb connectives being,'if anything, slightly lgss than that for
conjunction connectives. .Niidifference betwgen verb and conjﬁﬁction
conditions coﬂtrasts with the clear effect of verb connectives
observed in cued recall for grades 3,.6 and 8 in Experiment-1.
However, at the grade 3_levél in the present study, the mean number
of sécond nouns reéalled with verb connectives'is clearly greater
than' that with conjunction connecting (t14 = 2.8). Thus, superior
cued recall with verb connectives is.present at the grade 3 level,
but not at tﬂe grade 6 level. .

By inspection, it is also clear that in all comparisons the
mean ﬁumber of sgconér;ouns recalled is greater in.cued than in free
recall, as was observed with regular peir learning instructions in
Expériment 1. Thus, cueing does not hurt recall; in fact, the opposite

_ - o

is true. In all comparisons also, the means for grade & ex;§gg>Ehe
comparable treatment group means for grade 3. These conclusions‘are
supported by a 2 x-2 x 2 facforial analysis of variance of these da{a,
which .compared the effects of connective (conjunction versus verb), T
recall mdde (cued versud free recall) agé grade level (3 versus ).
Cued recall was superior to free recall, F(1, 56) = 43.0. The main
effec% of grade was also significant, F(1, 56) = 30.7. Performance nE;
with verb:connectives overall exceeded that with conjunction ta
conﬁectives, F(1, 56) = 20.3.

The only other effect to attain signiffcance was the triple

interaction of connective, recall mode and grade, F(1, 56) = 4.9, 4

-

i
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which partly reflectg the. presence versus absence of verb superiority
over conjunctions in cued recall at grade levels 3 and 6 respectively.
Although there is some suggestion from Table L that the converse
rpattern of results might hold in free recall, the suggestion that
the verb condition exceeded the conjunction condition in free recall
at the grade 6 level does not attain significance in a pést hoc t
. .

test.

Recall of pairs. Performance in the. free recall condition

was further analyzed in termé of the number oﬁ'pairs co§rectly
reé%lled. Group'means for conjunction and verb connecti§9 conditions
were 2.9 versus 2.6 for grade 3, and 4.0 versus 5.6 for grade 6.
Although, again; there is the suggestion‘pf a trend in fhe diréctioh'
of verb superiority at the grade 6 level, this difference diﬁ not
attain statistical éignificance¥, In a factorial 2 x 2 analysis of
variance, which\compared the effects of connective and grade, the
only effect to attain significancg was that of grade, F(1, 28) = 9.1.
Thus, as in Experiment 1, there is ng evidence for verb facilitation
in free recéll Tor either the number of second nouns recalled or the

f

number of pai;g correctly recakled.
’ !
Conditional Probabilities Again there is a suggestion of a
i 1 ‘ .
trend in favor of verb connectives in free recall and this diffgrence‘

does attain significance. With an error mﬁan square of .04, the
means for the overall conditional probability (the propoftion of the
total number of words that were recalled as pairs) for each group

were at the grade .3 level, .78 for thg conjunction condition, aﬁ&=‘.ft



116

» AN

.78 for ‘the verb conditipn, and at the grade 6 level, .65 and .91,
respectively. Ina 2 x 2 analysis of variance, the only effect to
attain sigﬁificance was the interaction of grade and connective,

F(1, 28) = 4.20, which was due to the superiority of the verb

condition at grade 6 over the other conditions, which did not differ.

Discussion
The hypothesis tested in Experiment 4 was thht interactive

imagery instructioné would eliminate. the usual superiority of nouns
linked by verbs in cued recall. The advantage for nouns- linked by
verbs in associative recall observed in Expérimen%s 1-3 was indeed
eliminated when instructions Qerg given to form interactive images
of the refarentS'of items, but only at-the grade six level. It has
already been noted however, that 1magery 1nstruct10ns have frequently
been found to be ineffective for younger chlldren In addltlon,
consistent with thedpresent v1ew: the manner in which imagery
instructions eliminated tﬁe usual superiority of verb linked nouns
over nouns linkea bylconjunctioﬁs would seem to be due to an
improvement in cued recail in the conjunction condition. Since
.Experiment 4 lacks a regular instructions control in which performance
with verb and éonjunction linked nouﬁs could be compared with

performance under imagery instructions, it is not possible to state

definitively that elimination of the usual verb advantage under

e .

.

imagery instructions is due to an improvement in recall of conjunction
linked nouns. lack of a difference in recall of conjﬁnction and verb

linked nouns, mighi,’for example, reflect poor cue to trace accessing
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under imagery instructions. The hypothesis tested is* thus supported
at the grade six level by elimination of the usual form class effect
in cued recall The only qifficuity these data raise is the failure
of 1magery inétructions to be effective at the grade three level.

Since these conclusions are furthér tested in Experiments 5 and 6, .

the significance of the failure of imagery instructions to eliminate

the advantage'in cued recall of .nouns linked by verbs over nouns

' linked by conjunctions is discussed following those studies.

Experiment 4, howe¥er, is the 6nly study of the present
series %o include a free recall condition; and these findings are
therefore discussed here. One difficuity from thd:results of
Experiments 1 and 2 was that there was no evidence fqr the
hyp;thesised differences in organization in free recall, such
that ne}thér the number of complete paifs_;;called nor the conditional

probabilities of recallihg the other item in a pair given recall. of

" the first favored the veﬂb condition. In contrast, Begg and Anderson

reported that both pair recall and conditional probabilities inditated

greater whole unit recall under interactive imagery instructions than

-

under separate imagery. In the discussion of Experiments 1 and 2
- } .
above it was therefore suggested that verb connectives may be somewhat

less powerful organizérs than imagery instructions in promoting joint

encoding, so that the latter are more likely to produce organizational
effects in free recall. On this basis it was suggested that
organizational effects in free recall might be produced by verd

6onnectives either when the nuhber of items to be unitized was
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increased (as in Hohwer‘and Roth's study), or when several\paqameters
hypothesised to produce joint encoding were combined {for example,
Kee and Rohwer, 1974).

Partial support is provided bylthe results of "Experiment 4
iﬁ that, under interactive imagery, the conditional probabilities
for nouns linked by verbs do exceed those for nouns linked by
conjunctions, although the difference for the recall of pairs does

not attain significance. However, it is important to note that in -
the Kee and Rohwer study, differences in péif}reeall emerged only

' when the condition maximizing relational encéﬁing (prepo%itiongl-

7 - connecfive plus interactive depiction) was tompared with the condition
ninimising it (conjunction connective plus separate depiction), and
not for intermediate conditions (preposition plus separate depiction
or conjunction plus interactive depiction). In the preéent study, -
the coébarisqn is betw%en conditions maximizing relational encoding
{imagery instructions plus verb) and a mixed, or‘intermediate;
condition (imagery instructions plus conjunction). Consistent with

+#  the Kee and Rohwer findings, therefore, si%nificant differences in

pair recall migﬁt be-expected only in the present study if a condition
minimising relational encoding was included (regular pair learning
instructions plus conjunction). _Unfortunately, this latter condition
was not included. Nevertheless, the results at least for the
conditiocnal probability of recalling one item given recall of the

other do, support the present expectations, and in a contrast which

does not maximize hypothesised differences in relational encoding.

4

. 7
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A second -finding specific to Experiment 4 concerns the issue
of whether cueing hurts children's recall, as suggested by Begg and

Anderson. The results of Experimenté 1 and 2 indicate that under

regular pair learning instructions, cfeing considerablf helps recall,
and contradict the Begg and Anderson regular pair learning instructions

gondition results. The possibility still remained that cuelng might

hurt childrem's Tecall ﬁnder imagery instructions. The present
results do not support the view that cueing hurts recall even under
imagery,inéfructioné. Exactly the same results were found under
regular instructions in Experiments 1 and 2. Hence, the‘present data
contradict Begg and Anderson's suggestion that cueing hurts children's

recall, whether under regular or imagery instructions.
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- Experiment 5

The results of Experiment 4 indicate that at least for grade
six children, interactive imagery instructions eliminate the
superiority.of nouns linked by verbs oéér nouns linked by conjunctions
in associative recall. Elimination by imagery instructions of the
usual form class effect is consﬁstent with the hypothesis that verb
connectives and interactive imagery instructions have parallel
effects in pfomoting the relational encoding of items at least at the
grade six level. However, Experiment 4 does not show clearly that
interactive imagery instructions eliminate the superiori£y of verb
over conjunctiagn connectives because of an increase in associative
reéall in the conjunction condition. The present expectation is that
intergctive_imagery should eliminate the form class effect because
recall for éonjunqtion linked nouns should improve, and not because
recall for verb linked nouns suffers. To reach such a coficlusion it
is necessary éo inélude a regular instructions condition to establish
‘a baseline for assoclative recall gf nouns_linked by verbs and nouns
linked by conjunctions. Thé results of Experiment 4 thus do not
eliminatﬁ the possibility that performance with verb cpnnectives
becomesL#orse under imagery instructiogg. Instructions to form
interactive.images might, in some way, interfere with the effects of
verb connectives so that items are not represented as a single string
in semantic deep structure, as the deep structure hypothesis might
suggest. Altérnati;eLy, it might be that children's encodings are -

more variable under both imagew®y instructions and with verb connectives

-



so that encodings might vary from study to test approximating the
conditions of Ackerman's (1981) study, which showed a more severe
effect for children of cross modal switching from study to test.
(see pp. 219-220).

In addition: the results of Experiment 4 suggest that imagery
instructions are not effective at.the grade three l;Vey. Since this
age is somewhat older than the criterial age at which other studieé
suggest imagery instructions become effective (Pressley, 1982), it
was felt to be necessary to replicate the results of Experiment &
concerning the age at which imagery instructions became éffective
and to extend them by including a grade 8 sample. .Experiment 5
also included, for the above menticned reasons, a regular instructions
control condition% in addition to an interactive imagery instructions
condition, to establish base line performance for associative recall
g} verb and conjunction linked nouns. It was therefore predicted
that imagery instructions would, at least for the two older groups
of children, eliminate the usual superiority of verb linked nouns
over nouns linked by conjunctions in associative recall, due to an

increase in performance for conjunction linked nouns under imagery

-

instructions. Free recall was not studied in Experiment 5. P

Method

Design and materials. In a between-grouﬁs design, subjects

from grades 3, 6 and 8 learned a-single list of 14 pairs of nouns,
with' either conjunction or verb connectives under regular pair

learning or imagery instructions. Materials were identical to
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Experiment 1.

SubJjects. A sample of 168 subjects was drawn from a single

parochial school serving a predominantly middle socio-economic status
urban population. From the total within grade population, 56 grade

3, 6 and 8 subjects were drawn at random, except that sexes were

equal in number.

Procedure

The procedure was identical to the secend study of Experiment
1 (therhpuns were presented concurrently visually), except that all
recall was cued and half the subjects were given imagery instructions.
Regular ‘ns@ructions‘were identical to those given in Experiment 1 and

imagery instructions were identical to.those given in Experiment 4.
\

Resul{s

The mean number of second nouns recalled is showﬁ for each
treatment group in table 5. It is readily apparent from table 5
’_that, under reguiar pair learning instructions, the usual superiority
of verb connectives is present at all grade levels in cued recall.
In contrast, under imégery instructions, there is clearly no
facilitating effect of verb connectives for grades 6 ;nd 8, since
the verb condition is, if anything, slightly ;orse than the
conjunction condition. At the grade 3 level under imagery

instructions, as in Experiment 4, a residual verb connective

facilitation effect is still apparent (t2g = 1.8).




TABLE 5

MEAN NUMBER OF SECOND NOUNS RECALLED AS A FUNCTION OF INSTRUCTIONS,
TYPE OF CONNECTIVE AND GRADE-IN EXPERIMENT 5

Regular Instructions Interactive Imagery

Conjunction  Verb Conjunction Verb )
Grade 3 6.8 9.9 10.7 2.4
Grade 6 i 6.0 11.1 12.0 9.9
Grade 8 }\'\_. 7.5 2.9 - 12,1 11.4

NOTE: Means are out of a possible total of 14. Standard
deviations range from 1.8 to 4.2.

Also, elimination of the superiority of verb connectives under -
imégery instructions is due,mas predicted, to an improvement in
performance with conjun;tion connectives rather than to any decrement
with verb connectives. If performance with verb connectives under _
regular and imagery instructions is compared, in 6nly one case is
performance with verbs under imagefy instructions worse fha i
regular instructions, and this difference is in any case slight
compared with thﬂ\fogfiderable superiérity of the conjunction condition
under imagery,instra;tions over that under regular instructions.

' These conclusions are suppbfted by a 2 x 2 x 3 analysis of
variance, which compared the effects of connective (conjunctions
versus verbs), instructions (regular versus imagery) and grade level

(3, 6 and 8). Performance with imagery instructions exceeded that

with reguiar instructions, F(l,.l56) = 39.1, and pexrformance with
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verb connectives overall exceeded that with conjunctions,

F(1, 156} = 14.2. The critical interaction of conneciive aml
instructions also attained significance, F(1l, 156) = 22.6, and
Scheffé tests indicate that, under regular instructions, the verb =
condition exceeded the conjunction gondition, F(l, 156) = 36.3,
F'(5, 156) = 15.7, while there was no difference undex imagery
instructions: Moreover,‘ assoclative recall of nouns linked by
conjunctions under imagery instructions was significantly greater
than under regular instructions, F(1, 156) = 60.6, while there was
no difference as a function of instructions in the gssociative
recall of nouns linked by verbs. The onl} other effect to attain
significance was the tripli interaétion of comnective, grade and

instructioﬁs, F(2, 156) ={3.3.

Discussion

The results of Experiment 4 indicated that the usual advantage
for verb.connectives over ceonjunctions connectives ih cued recall
is eliminated if instructions to form interactive images are given.
.The present account of the advantage in associative recall produced
by linking nouns with verbs or by interactive imagery.instrﬁctionsb
is that both éhould have parallel effects in‘promoting rélational
encoding. Accordingly, elimination of the usual aavantage-of nouns
linked by verbs over nouns linked by conjunctions in associatiQe
régall by imagery instructions should be because of an improvement

in the recall of nouns linked bygonjunctions. The results of

Experiment 5 élearly indicate that cued recall of conjunction linked

v




nouns is significantly preater under imagery instructions than under
regular instructiocns and this differenéé accounts fer the eliminatié%'
of the usual form class effect under imagery instructions. \

In addition, the resulis of Experiment 5 rep%icate the
finding from Experiment 4 that imagery instructions do not eliminate
the usual form clasé effect for younger children. As noted before,
numerous studies indicate that interactive imagery instiucy;ons,
particularly for word items, are ineffective. (By 'ineffective'’
is meant that interactive imagery instructions have not been found
to lead to any better assoclative recall levels than regular pair
learning instructions:)_ According to the present ahaiysis, imagery
instiructions cén only be expected té eliminate the usual superiority
of nouns linked by vérbs over nouns linked by conjunctions in
assoclative recall when the children are old enough for imagery
instructions to be effective, since only then can imagery instructions
and verb cennectives be expected to have parallel effeéts.

There are, however, two difficulties in explaining the failure
of the present hypothesis at the grade three level in terms of the
tineffectiveness’ of .imagery instructions for younger children.

Since, as will be shown in Egperiment_é, the conclusion that imagery
instructions are ineffective at the grade three level also holds for
separate imagery instructions, which is itself a new finding, the

question arises aé to why imagery instructions should be ineffective

for younger children. The developmental issue is considered below

in the general discussion following Experiment 6. A second problem,

-




however, is that most studies indicate ihagery instructions are
effective by érade three. Since again the findings hold for separate
imagery in the present studies, the discrepanpy in the age of
effectiveness of imagery instructions is also considered below.

In general, however, the results of Experiments 4 and 5
indicate that interactive imagery instructions bring the associative
recall of conjunction linked nouns up to thé‘level of nouns linked
by verbs. The finding:implies that the instructionsjare spfficient :
to promote relational enéoding despite the conjuncﬁﬂ'ns, suggesting
that conJunctions do not lead to much‘joint encodiﬂg of items, unless
steps are taken to construct subjective links. .Furthermore; since
the effects of linking nouns with verbs or instructing subjects to
form interactive images of the referents of the nouns do appear to
be perallel (at least above the grade three level), an explanation
of the form class effect in terms of differences in the processing
of relational informationlat encoding and consequent differences in
memorial organization would'éeem more likely than a strictly linguistic
account. What effec£ imagery instrucfipns should have upon
'hypothesi;ed differences in seméntic deep structure wéuld-ﬁ;t_séem
clear on the basis of the linguistic account proposed by Suzuki and
Rohwer. .

FUrthermo;e, it would seem that if imagery:instructions are
sufficient to link the nouns despite the conjunction connectiveshso

w

assoclative recall is as good as that observed with verbdb linked

nouns, it would not seem likely that the only effect of verb
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connectives is to supply 'event knowledge'. If'verb connectives
help asscclative encodiné only because they supply mediating or
relational information'that children otherwise lack, it is difficult
to see how instructions to cons}ruct interactive images (or sentencas)
can have the same effects, since no specifit mediator or event
mowledge is afforded by the instructions. One possibility is that
event knowledge might be necessary ag the ggade three 1evé1, and
hence' the ineffecfiveness of imaéery instructions at that grade
level, and the éfficacy of verb connectives. _While a lack of event
knowledge might explain the pattern of fesults fo:’grade three, it
will not explain either the superior?ty'gf nouns linked by verbs at
grade six or eight when imagery iﬁstructions are effective, or more

. seriously, studies which indicate sentence instructions are effective
in improving associative recall at grade three or younger (see
Pressley, 1982)._ In'sﬁmmary, consideration of the present finding of

= the elimination of the usual superiority of verb linked nouns in
associative recall'by.imagery instructions therefore tends to support

a processing-organizational account of the form class effect, rather

*than a lihguis%ic or mediational deficiency account.

B
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/- Experiment 6

The other pfediction made about imagery insiructions is
that separate imagery instructions should eliminate the usual
superiority of nounsklinked by verbs over conjunction linked nouns
in associative recall by lbwéring recall with verbs to the level of
recall with conjunct{ons. Separate imaéery instructions should
bias processing towardg items individually, ratheflthan in
relation to other items, and so should reduce the likelihood that
children will avail themselves of the linkjng knformation provided
by v;rbs. Experiment 6 also allows a further ekamina&jos of the
failure of imagery instrudtions.to be effective at the grade three
level in Experiments 4 and 5. Prévious studies have reported that
Interactive imagery inst;uctions are often }neffective for yodgéer
children. Will the same be true for separate imagery?

| . - “
Method
Design and Materials. In a between-groups design, subjects

-

learned a single list of 14 pairs of nouns presented either in the

context of sentences or conjunctive phrases with either regular
pair learning instructions or instructions to form separate images
. . L]

of each word in each pair. The list was the same as that used in

. Experiment 1.

Subjects. Forty-four children, were selected at random from
the total within grade population at grades 3 and 6, except that
there were equal numbers of m%les and females at eaéh grade level.
The sémples came from a single parochial school serving a middle

s

» Sl

.
s '
Y <Ot
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socic—-economic status urban population.

Procedure

The procedure was idené;qé;,ig_the visual study of
Experiment 1 (nouns were presented concurrently visually) except
that all recall was cued and half the subjegts were given separate
imagery instrﬁct;ons;.and'the presentation rate was 8 sec. Regular
instructions were identical to thosé given in Experimeng 1 (visual).
The sepfrate imagery instructions (Appeﬁdix II) stressed (i)
remembering the nouns and which two nouns went together and (ii)
making "a picture of each of the two words separately". Again,
ample practice Was given, and recall was cued, with § min.  allowed

for the test.

Results
The mean number of sécond nouns‘recalled is shown for each

treatment group in tablegﬁ. For the older children, the size of

the usual superiority in cued recall of verbs over conjunctions is

much reduced with'separation instructions, with a 2.8 item reduction’
for verbs comparéd with a 1.5 increase for gonjunctions with

respéc{ to theé :;gular instruction controls. "In a 2x2x2
factorial analysis of variance the fpllowing effects attained”
significancé, Grade, F(1, 80).='38.0, Connective, F(1, 80) = 66.3,

Instructions, F(l, 80) = 7.5, the interaction of Grade and Connective,

r(1, 80) = 5.63, and the intgréction of Connective and Instructions,

F(1, 80) = 5.5.
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| TABLE 6 \

MEAN NUMBER OF SECOND NOUNS IN CUED RECALL AS A FUNCTION OF GRADE,
TYPE OF CONNECTIVE AND INSTRUCTIONS IN EXPERIMENT 6

Regular Separate Imagery
Instructions Irmstructions
Conjunction Verdb Conjunction Verdb
Grade 3 . - b2 11.2 2.3 7.9
Grade 6 7.6 13.2 9.1 10,4

NOTE: All means are the. number of second nouns recalled out

of a p0351b1e total of 14. Standard deviations range from 1.1 to 3. h
..". . -

Thus performance improved with grade, and. verb connectives
led to better cued recall than conjunctions, but separate imagery
ins%ructions led to pobrer recall than regular instructions. The
interaction between connective and instructions indicated that the
facilitation due tq verbs was greater with regqlar tﬁan separation
instructions. More precisely, nouns linked by conjunctions wére
about equally well recalleﬁ after régular“and separa%&on\insiructions,
witﬁ means of~5.9 and 5.%,_while nouns linked by verbs were better
recalled after fegular than separation instructions, with meanshof

12.2 and 9.2. Because of ?he interaction between instructions and

grade, each grade was analyzed separately. The effect of instructions
was reliable at grades - 3 and 6, with F's(l, 40) = 8.68 and 5.11,
" respectively, ‘as was the effect of the type of Connective,

F's(l, 40) = 51.6 and 1? 8, respectlvely Howevér, the . interaction
f b ’
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between the two was only reliable for the older children,
. ottt
F(l, #) = 7.00, Analysis of the interaction by a Newman-Keuls test .

revealed that regular instructions with verb connectives produced
higher recall than any other condition, and that recall of verb

linked nouns under separation instructions was better than recall of

~

The results of Experiment 6 thus indicate that separate

conjunction linked nouns under regular instructions.

-

imagery instructions also eliminate the usual superiority of nouns
linked by verbs in associative recall, but oﬁiy for older children. -~

As hypothesised, for older children the reduction of verb superiority

over conjunctions primarily reflects poorer associative recall under

_separate imagery instrgctions for nouns linked by verbs. Thus,

separate imagery reduces cued recall of verb linked nouns to

approximately the 1evéif;F\nouns linked by conjunctions. By

biasing processing towards/items individually, rather than in
relation to other }tems, it is possible to reduce the likelihood

. ) ’ N
that children will be influenced by verb connectives to encode items

-jointly. Again, the general finding is that imagery instructions,

where effective, and connectives have more or less parallel effects '

and this finding tends to support an account of the effect of

connectives in terms of processing and organization, rather than a

purely linguistic account such as the deep structure hypothesis, for
-

which these results are problematic. In teTms of the deep structure

account, there is no particular reason to expect imagery instructions

k]
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to have parallel effects to those of connectives. Likewise, these
.results are also problematic for Rohwer's suggestion that verbs supply
even£ kﬁowledge. It is unclear why separate imagery should reduce
the associative recall of nouns linked by verbs if verbs supply
relational information otherwise lacking, or if verbs cause nouns
to be stored in a single siring in deep structure.

Certain other poin%s about the results of Experiment & may
be noted; First, separate imagery instructions did not eliminate the
usual superiority of verb linked nouns at grade three. -The failure .
g} imagery instructions to be effective for younger children is thus
genefal for both interactive imagery (Experiments 4 ; 5),and Separate
imagery (Experiment 6)A The developmental 1ssue is discussed below.
Second, in Experiment 6, separate-lmagery\\led to poorer cued recall
than regular instructions. Begg and Anderson found, however, that
while interactive imagery exceeded separate imagery and regular ;
instructions, the latter two conditions did not differ in eued recall.
In the Begg and Anderson study (1) the regular 1nstruct10ns condltlon
did not include a condltlon in which nouns were llnked by verbs ra151ng
cged recall levels, (11) cued recall levels are extremely low for
separate and regular instructions conditions which may obscure
possible differences,and (iii) the overail level of cﬁed recall is
-very low, relative to free recall, as compared with cued and free
recall levels in the present studies (Experiments 1, 2 &uh).

A third issue arising from the results of Experiment 6 is

that while separate imagery eliminated the difference in recall

- .
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bétween verb and conjunctieon conditions at the grade six level,

verb linked nouns learned under separatlon instructions still
exceeded conjunction linked nouns studied under £egular instructions.
The results of Experiment 5 indicate, in contrast, that the
appropriate comparison in that study does not S;BH any difference;
nouns linked by conjunctions studied under interactive imagery

are as well recalle@)as nouns linked by verbs studied under regular
instructions. One possible explanation is that separate imagery |
instructions may be some®hat more difficult for children to follow,

such that interactive imagery instructions more successfully wipe

~out any differences between verb and conjunction linked ncuns.

4

-

Discussion

The first éroup of studies (Experiments 1-3) showed that
the advantage for verbs over conjungtions in recall holds only for
associgtive recall, not free recall. The;results sﬁpport’the view
that the effect of verg connectives is to promote the encoding of
information relating the items linked by the verbs, rather than any
effect in memory for item specific information. The sep@nd-group of

o<
studies (Experiments 4-~6) indicated that interactive imagery brings

/
the associative recall of conjunction linked noun§ up to the level *
of verbs, that separate imagery reduces the assoclative recall of

verb linked nouns to the level of conjunctions,ana fhat both of the

latter conclusions only hold for older children.

That imagefy instructions eliminate the usual superiority of

verb linked nouns in associative recall provides further support for

. « . - " 9
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the view that the effect ofAverb connectives is to promote relational
enceding. Because studies indicate that differences between
interactive and separate imagery are found only in measures of

associative recall and noiigfor example, in free recall, the effects

"~ of imagery instructions and connectives should be parallel if, as

Experiments 1 and 2 suggesi, the locus of recall differences as a
function of connectives is also in associative memory. The results
of Expefiments 4-6 also imply that verb connectives pa;allel
interactive imagery in promoting relationél encoding, and conjunctions
parallel separate imagery, resulting in more separate en&oding of
items. That interactive imagery raises performance with conjunction
connectives to the level of verbs implies that Such.instructions are
sufficient to cause children to encode jointly equally for conjunction
and verﬁ linked nouns. The finding also suppo£ts the viéi that
conjunction connectives do not provide much help to children to
encode items Jjointly, in the absapce of instructions to construct
subjective links. On the other hand, verb connectives “Hfe more like
interactive imagery instructions, helping children to encode items
jolntly. Tﬁat separate iﬁagery brings recall with verbs down to
the level oflconjunction'connectives implies that, if proceSSingﬁis ‘
biased towards items individually, it is possible to reduce the -

0 S
likelihood that children will be influenced by verb connectives to
engodé more items jointly. Further confirmation for these conclusions
is pfovided by stﬁ&ies of the other major class of imagery
manipulations, depiction. When depiction‘anq coﬁngctives are covaried

using pictorial translations of the sentences and phrases generated



by linking nouns with connectives, parallel effects are in general
fobserved in associative recall.

With regard to other accounts of the form class effect, the
present findings do not contradict Rohwer's elaboration account,
elther in terms of imagery or the later more general elaboration
position. Both explicit prompts (verb conneétiv%s or interactive
depiction) and less explicit prompts (interactive?imagery) should
elicit elaboration. That éeparate imagery should eliminate the
superiority of verdb 1inked’nohns is alsq not necessarily contradictory -
to Rohw?r's account, since he also assumed that prompts ﬁay be
‘antagonistic’ to elaboration (Rohwer, 1973, p. 10). As noted in
Experiments 1-3, the présent view proposes that items tend tq be
Jointly or separately encoded, leading to g}earer predictions;
concerning expectations in free recall, so that imagery instructfbns
of the two types may be though% of as promoting joint of sepgrate
encoding. Nevertheless, it would'séém\glear that the results for
Experiments 4~6 do not contradict {the elaboration account.

| The finding that imaéery instructions of éither type eliminates
the form class effect (for older children) would, however, seem
problematic for a linguistic account of the form class effect, such
as Rohwer's earlier deep structure hyﬁothesis. On the basis of the
deep structure account alone, it is unclear what effect imagery
instructions should have upon fhe\gssociative recall of verb and
conjunction linked nouns. Given that the effects 6f connectives

and imagery as defined by instructions or by depiction are parallel,

.
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'i£ seems more plausible to propose an account which deals more
generally with the processing of relaticnal information and consequent
organization& "inally, the present findings wosld 9150 seem |
consistént with Ackerman's suggestion that children are less able.
to encede items gelationally because they\tend to access the semantic
system for each item individually. For example, interactive imagery

instructions might be plausibly conceived of as biasing access to

the semantic system towards more than one unit at a time.

Developmental issues

The results.of Experiﬁents 4-6 indicate that interactive and
separate Imagery instructions eliminate, respectively, the inferiority
of cbnjuﬁction linked nouns and the superiority of verb linked \np?ms
in assoclative recall only for older chi?gren,'and not at the grade
three level. This finding is consistent with numerous other studies

which show that interactive imagery instructions produce no better

associative recall than regular ir learning instructions for ox
younger chldren, although interactive imégery instructiopg clearly
benefit older children. It should be noted, however, that Experiment
6 extends the conclusion that imagerxfghstructions are ineffective
for younéer childreﬁ-to:sggsféﬁe imagery. A numbe; of theoretical
viewpoints may be identified in the literature which wmay be applied

10 account for the ineffeqﬁiveness of imégery instructions with

N
younger childrefJ/ !

’ .
Differences in elaborative proﬁénsity. Rohwer's main

. N
£y
/
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" suggestion about the ineffectiveness of instructions for {Eggng
<
children is that younger children have so litile propensis tg/J,\

elaborate items that explicit prompts, which impose or provide %
elaboration, are required. Likewise, the imprbved!fecall observed ’
for older children given imagery.instrﬁctions reflects the fact
that, although they still require ptdﬁgting, their propensity for
elaboration is sufficient for minimélly explicit prompts (such as
imagery instructions), which do not provide an elaboration, to be
* effective. Disappearance or reduction in prompt effeg{gf£§ ;ate

%Folescence or adulthood (Experimént 3), reflects the faét that
adults have high propénsi%y to elaborate items and doc so spontaneously,
withoutlthe need of prompts. =

While the elaborative propensitf hypothesis describes the

pattern of findings for older children and adults, it is clearly
inadequate as an account of promp£ effects in_younger children.-
The.main difficulty is that sentence instructions are effective
before imagery instructions and, in severai studies, as early as
exﬁlicit prompts, and produce as muche enhanceﬁent of recall as

. -
explicit prompts. Originally it was thought that instructions to

make up sentences describing thé referents of items interacting

became effective later<%than supplying a sentence context (for

example, Rohwer, 1970)}. However, it is now fairly clear that the

effect of sentence instructions emerges at about the samg time as
1 ‘ N
that of sentence context,and facilitates associatiwewgiecall across

a similar-age range, showing little increase developmentally in .
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effigacy (Kerst & Levin, 1973; Levin, Davidsdn, Wolff & Citron, 1673;
Levin, McCabe & Bender, 1975; Milgram, 1967; 1968; Pressley, Levin &
McCormick, 1980; Rohwer & Bean, 1973). Pressley {1982) has argued
that the apsence of facilitation due to sentence instructions has
occurred in some studies because of ceiligg or floor effects (for
example, at the kindergarten level in Bdium & Turnure, 1977,and in
Turnure, Buium @‘Thurlow, 1976; at the older age levels in Jensen &
ﬁohwer, 1965). A second reason given by Pressley (1982) for the
failure of sentences instructions to be superior to control'conditions
in some studies is that older subjects engaged in spontaﬁeous ﬁ;e of
memorial strategies in the control condition (for example, Rohwer,
Raines, Eoff & Wagnér, 1977; Kemler & Jusczyk, 1975). The issue of
the spontaneous use of memorial strategies by older subjects will be
diécussed below.

Therefore, while the differences in elaborative propensity
may provide an explanatipn of the disappearance of the form class
effect by édulthood (Experiment 3), the evidence concerning sentence
instructions indicates that the concept of elaborative propensity

does not well explain the effects of prompts in fbunger children's

recall. Although the finding that imagery instructions appear to be

effective later than connectives (Experiments 4-6) is consistent with
the elaborative propensity.hypothesié {the effects of minimally
explicit prompts emerge later than the effects of explicit prgmpts),
the elaborative propensity hypothesis would seem inadequaté in view

of the findings of other studies concerning the early efficacy of

/?—x\
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sentence instructions.

—

Differences in event knowledge. A supplementary explanation
implied by Rohwer for the earliér efficacy of explicit promp£s such

as verb connectives is that such prompts dfford rélational information
which younger children lack (the 'event knowledge' hypotbesis??‘ There
is, of course, no doubt that some relational information by definition
is required to encode items relationally, and under certain
circumstances children have less informatien-~to ;erve as a basis for,
relating items tOggtﬁer in memory. ¥ f exam;j;> Lindberg (1980)
demenstrated that children can exiibit sugginr assqciative recall

to that of adults (that is, a reverse deVelppmental gradient) if the
relational knowledge base favounﬁ.the_rhlléien-andwas relatively
unknown to‘the adults (for example, a list of names from a T.Q. show
popular with children but iittle. watched by adults).

. For several reasons,. however, it s@ mJ unlikely that <the
possibility that linking nouns with verbs affords relatiocnal
"information children othé;wise lack is the main reason for vegp
superiority in associative recall. First, in the present (and
other studies of the fogm class effect), the nouns used were selected
from material verj ?amiliar to very young children, and ‘it seems
‘unlikely'that information or‘experience about how these items might
be related would be lacking to the degree required by the event ‘

" knowledge hypothesis. Second, the superiority of verb linked nouns

over conjunction linked nouns or ‘non~glaborated' controls remains

-

more or less constant across the grade school years to at’least
; .

\
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mid-adolescence, during which time considerable information about

how items might be related is acquired. Third, and most damaging,

"instructions to form sentences describing to-be-asscciated items in

some interaction produce superior assoclative recall in many studies
as early ahd as large as those produced by suﬁplying the child with
a verb linking‘the nouns, as}noted before. Clearly, sentence
instructions do not affofd specific relational information children
;therwise havé not acquired.. In that sentence instructions have
occassionally nol been reported to mroduce effegts as early or as
large as those produced by linking nouns with verbs, it is poésible
that verdb oinprepositional connectives may to some slight extent

afford relational information that children otherwise lack, but- it

does not seem very likely that this explanation can completely account
® , "

for the effects of verb connectives in processing and drganization.

- . - > . .
The studies reported in Chapter 5, therefore, focus on just why

explicit prompts are effective. -

Al

Strategy acquisition. An alternative approach taken by some

of Rohwer's collaborators was to try to identify-difﬁgrences in
elaboraiive propensity with (in part) the acqu}si%iqn of memorial
strategies. 1In %his view, instructions are ineffective with yoﬁng%;
children because they have not acquired, or sufficiently préctlced,

the memorial strategies which are elicited by instructions in older

children (Pressley & Levin, 1977; Waters, 1982). This view, ;}f\

!

common with many othersl assumes that tﬂg process of memory

development tensists in a large part of the acquisition of membrial

—

1
~
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strategies (for example, Brown, 1975; Flavell, 1970; Flavell &
i/

Wellman, 1977; Hagen & Stanovich, 1977; Reese, 1976). Flavell

(1970) suggesfgd that stra%eg& acquisition falls into four stages;.

" *mediational deficiency' (the strategy has not yet been acquired),

'production deficiency' (the strategy has been learned but the child
does not yet use it quntaneously), rproduction inefficiency' (some

4 <
facilitation is produced by appropriate instructions but the strategy

is used inefficiently aﬁ¢ abandonedowhen the instructions are

withdrawn) and, finally, the staée'at which the strategy is used
spontanecusly and instruétions havg no effect (in Rohwef's terminblogy,'
this is célled 'spontangous elaboration’; that is, the sponta@eous

use of memorial strategies). From fhis point of view, the failure

of imagery instructions to be effective at the grade 3 level and

their effectiveness in older children reflects the lack of acguisitibn

“and/or practice with the appropréate strategy, or mediational

deficiency, and the acquisition, but not spontaneous use of, the
strategy at the grade 6 and 8 levels, or production inefficiency.-

Rohwer's account in terms of mental elaboration.goes somewhat further
than a purely ;trategié‘account. Rohwer .assumed, as noted before,

- .
that explicit’ prompts {verb cgpnectives, interactive depiction)

may 'impose’elaboratioh' (force\the child to encode associatifely) . .\M
L) A
’ ‘ . . /
prior “to strategy acquisition, and continue to be effective through :

. /
the stage where iqsi uctions are required to elicit strategy use. | ’,/
Thus, other facté&s such as event knowledge or event repetoires are

— :
invoked to explain various prompt effects, and as such constitute
" .
_3-
L] / .\
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\\?nother aspect of memory development (that is, the child also acquires

r-—f .
relational or mediational information). Nevertheless, in the strategy

view, the developmental gradiehts'observed in the pieseﬁt‘studies for
imagery instructions reflect straiegy acéuisition.

" The best evidence that interactive imégery instructions, when
effective, do elicit strategy use, i$ provided by studies which i
suggest the spontaneous use of strategies involviqi?interactive imagery
in la?e adolesceﬁce to early adulthood. The general paradigm used by
Rohwe£.and others is one in which a 'ﬁ?n—elaborated' contrél
condition (one in which list items are present as §ingle‘pictures or
words without connectives or othe; elaboration) ié compared to one
iﬂ which items axe depicted interactively, or nouns are linked by
verps, or interactive imagery, or sentence ilnstructions are given.

If performﬁﬁhe in the control condition is eqﬁal to that in the
?xperimental condition, it islassumeé that elaborative (that ié,
associative)-memoriai.strateéies have been used in the control
condition. Tﬁis ﬁfghsdure is often supplemented by self réport data
concerniﬁg stratégy\ﬁgé. Whilgnthe results of such studies have
uncovered large individual Qifferences,rsuch that seventeen yeaf

olds may or may not report strategy use (Rohwer, Raines, Eoff &
A

Wagner, 1977), there is fairly good evidence for (i) increasing

. reports- of strategy use witﬁ_age including the use of interactive

imagery as a strategy, and (ii) . significant;
correlations of reported strategy use, including.interactive imagery,

and performance .in associative recall (Pressley & Levin,vl97?;~

o
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Waters, 1982).

. A second group of studies also provides some, though perhaps
less convincing, evidence that the failure of imagery instructions *
for younger children and efficacy for older children- reflects strategy

acqguisition. Studies in which younger children are taught memorial

[ ]
strategy use indicate that, in general, younger children can be

taught memorial strategies and can sometimes transfer or generalize
: A

szch strategies, including using\inﬁgyéctive imagery as a strategy.

F

N,

r example, studies of mnemeﬁfzghzgzj; inﬁofve teaching interactive

-

imagery Stfategies,such as the 'keyword method’, indicate the
considerable benefit for children's associative learning (Levin,
McCormiZRy Miller, Berry & Pressley, 1982; Pressley, lLevin, Kuipep,
nyaﬁt & Michener, 1983; Pressley, Levin & ﬁille{} £§82; for a review
see” Pressley, levin& elaney, 1982). However, _studies in which
strategies are E§ug to'ch;}dren also commonly Have found that
children often do hoﬁ‘trénsfer.or generalize (for examplea-Brown,
1975; Flavell & Wellman, 1977 Préssley' & Dennis—no_unds, 1980;
_ﬁohwgr & Litrownik? 1983). Moreover, as tasks‘or items become more
different, even very extenSIiye training of'ten does not result in
successful strategy ge£;;§f21ation for younger children up to at
least grade school (for example, Berger, 1980; Campione & Brown, 1977;
Krémer &.Engle, 1981). Failure to transfer or generalize has usually
been aﬁtributéd to inadequate géquisition of{}he strategy tthat is,
produggion‘inefficiency), or to inadequate metamemorial knowledge.

A sifategy acquisition account would then imp}y'that the -
failure of imagery instructions to be effective at the grédé 3 level

b

L Jd




_in Experiments 4-6 reflects the fact that the strategy elicited Yy
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T~ N,

the instructions in older children has not yet been acquired at g}ﬁde
-3, and there is a considerable body of evidence suggesting that
stratégies are ;ndeed acquired. A number of reservations about a
simple memorial strategy explanation of the ineffectiveness of

imagery instructions at grade 3 may be noted. First, the present

studies indicate that both separate and interactive imagery

instructions are ineffective at grade three. Since the proceSseS

elicited by the two types of imagery instructions have different

. consequences in associative recall, it would seem clear that the

1

strategies elicited must be different as well. While there is
evidence for the spontaneous use of interactive imagery ;trﬁfegies

in adolescents, therehseems to be very'little evidence that separate
imagery strategies are used-(for example, Waters, 1982). However,
since most é%rategy studies have been concerned with associative
menory tasks, Tor which use of separate imagery strategies wouldfbe.
gounter-preductive, lack of reﬁgyts of separate imagery as a strategy
in such tasks is hardly surprising. In fact, since séparate imagery,
like interactive imagery, enhances recognition, it would seem more
likely that separate imaéery as a strategy‘would emerge in recognition
tasks. Some slight support for a strategy interpretation of the present
data is that there is some suggesticn that separate imagery was
slightly less.powerful than iﬁteractive imagery in eliminating the
form class effect. Since such'a separate imagery strategy might b

expected to be less well acquired than an interactive imagery

R s '

-~




strategy (the former enables only item specific encoding, the latter
both item specific and relational encoding), ssparate-imagery should
be less powerful. However, to the extent that both types of imagery
strategles overlap in terms of the imagery operations they invelve
(see below), so%e‘ability with separate imagery as a strategy

might be expected.

A more serious difficulty for a ‘strategy accounf of the
fallure of imagery instructions in the present studies is that such
a strategy account must deal properly with the fact tﬁht the failure
of instructions at grade three is pecullar to imagery (not sentence)
instructions. Moreover, other evidence suggests that a complex of
imagery processes may be involved in the failure of instructions
" rather than the simple lack of a strategy. Pressley (1982) has
argued that the failure of imagery instructions with younger children
reflects the slower development of imagery processes because that age
at which imagery instructions become effective varies as a functién
of the precisg in;tructiOns and item modality. For example, much,.
earlier effects of imagery i%struc£ionsxére obtained if the
instructions require enactment of the interaction to be imaged
(Pressley & Levin, 1976), or if instructions to use the images
formed at study were given at retrieval (Pressley & Levin, 1980).
Moreover, betweén-stpdies comparisons suggest thai the-ability to
benefit from imagéfy instfuctions emerged later if the list items

were words (for example, Begg & Anderson, 1576; Kemler & Juezyk,

1975: Pressley & Levin, 1977b) rather than picture or object items
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(Danner & Taylor, 1973; Levin & Pressley, 1978; Varley, levin,
Severson & Wolff, 1974; Yuille & Catchpole, 1973) ahd within one
- &

— W'
study (Pressley & Levin, 1977b). Studies of the keyword mnemonic

"

technique have alsc indicated that it is much easier to teach a
sentence generatfon version of the keyword to younger children if

" the list items were words rather than an_interactive imégefy version
_(Pressley & Levin, 1978; Pressley, levin & McCormaEk, 1982).

Pressley and Levin's study (1980) also-indicated the
complexity of the effects of imagery instruétions, since imagery
instructions were effectiée for younger children only if‘instructions
t6 use the images formed at study weré given at retrieval. ETessiey

(1982) went fwrther in sQfgestin some of the complexity of the
processes that may be involved in whether or not imagery in;trugtions
aré effective for younger children. Pressley's suggestion was that
the differehce between the point at which sentence and imagery

" instructions become effectiye, and the differeﬁces for word and
picture items learned under imagery instructions, may reflect factors

in the developmfnt of imagery processes. _Such processes might be the
relative difficulty of translating words into images and combining
them, and_thé'npmber of operations involved in these processes,

Thus, more recent analyses of the effecté_of imagexry
instructiéns suggest, in short, that the failure of imagery
instructions ﬁay reflect the relatively sloﬁer acquisitiqn by the
child of imagery processes. In that the present studies show for the

first time that both igteractive and separate imagery instructions



[]

fe
oy
-

T

47

are ineffective for younger children, the case for interpretlﬁg such +«
ineffectiveness in terms of imagery related processes is further
strengthe;ed. However; to say that imagery processes are still

being acquired at the point where instfuctioné are ineffective is not
to say that the vauiSition of these processes does not constitute
part of strategy acquisition, but rather emphasizes that the processes

being acquired in the case of imagery strategies may be gquite complex.

Thus, while a strategy account of the failure of imagery instructions

at grade three is well supported by evidence from studies of memorial

strategies, to be’ plausible, such an account must recognize the
complexity of the processes involved and that at least two ‘patterns

of stratggic‘operationé are involved for interactive and separate
: L

imagery .
' Recently,yhowever, Rohwer and Litrownik‘61983) ques%igned the
adequacy of a strategy acquisition account of memory development,
suggesting that differences in spontaneous strategy use may be )
related to changes in the capability to use such strategies rather
than simply acquisition ;f the strategy. They demonstrated that
younger; but notlglder, children failed to maintain the use of an
expgmimentally taught elaborative strategy on more difficult téansfer
tasks. The results were interpreted as supporting the view that
general changes in children’s capability to use strategies (related
to.general developmental changes in cognitive abilities) underlie

developmental differences in spontaneous strategy use. In terms of

the present results{ however, Rohwer and Litrownik's study does not,

3
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in itself, explain why imagery related strategies are harder to teach

5

younger children. Againj the need to distinguish between the types of
strategy and the Opérations involved in them seems important; ‘
One final difficuliy with such an interpretation of the
ineffectiveness of imagery instructions at the grade three level in
Experiments 4-6%9s that all other studies report imagery instructions
are effective at an earlier age and éertainly by grade three (for
example, Begg & Anderson, 1976). Pressley's conclusion was that
seven or eigﬁt is the critical age by which imagery instructions are t
reported to be effective, and .grade three students’ mean.age in the

mresent studies was 8 years 7 mggths. (Mean ages at grade three were: \‘%‘__’FJ—,/]

in Experiment 4! 8 years 7 months, with a range of 7 year§.3'months to
12 years 10 months; in Experiment 5, 8 years 8 months, with a rangé of
8 yéars to 9 years 9 months; and in Experiment 6, 8 years 6 mqnéhs
with a range of 7 years 2 months to 10 years.) The one major difference
between Experiments 4-6 and all other studies is that other studies
did not include connectives linking the tg-be-associated ﬁouns. An

alternative explanation of the fail imagery instructions.

specifically at grade three in the]present studies is that it may
be harder to overlay imagery if the material already guggests a

particuldr organization. Thus, the ineffectiveness of imagery

instructions at grade three may fgflect in part both 1lnadequate
acquisition of imagery Processes and related strategies, and
difficulty in overriding the memorial processing and consequent -

-

organization suggested by the material. The ;}0 might also be‘
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expected to interact. Thus, the fac% that separate iTagery
instructions (Experiment 6) éeem less effective overail than
interactive imagery instructions (Experiments 4 and 5) in overriding
the effects of linking nouns with verbs or conjunctions, might be
. -

viewed as the result of théﬂpowerful effects in assoéiative encoding
of ver%s versus conjunctions connectives, and lesser practice witﬁ
ééparate imagery related strategies (because of their lesser
usefulness) than with the processes involved in interactive imagery

strategles.

The pgrowth of metameémary. The concept of metamemory provides

an alternﬁtive type of possiblg explanation for the “Tneffectiveness
of image&y instructions for younger childrén. By 'metamemory’ is
meant knowledge about which Etrategiesfé‘e appropriate to which task,
Iknowledge about memory capacity and ability, knowledge about task

characteristics, and sometimes, memory control processes (for example,

Browr', 1975; Flavell, 1971; Flavell & Wellman, 1977). For example,

thgfigg;ntion_to rémem@g; has been identified as much less in younger
chiidfen (Flavell, 1971; Kreutzer, Leonard & Flavell, 1975). Usually, .
howevér, the cpn;ebt‘of metamemory has been applied to account for
the stage at which, for example, imagery instructlons are effective
but the imagery strategies are not used spontaneously, rather th%g
the stage at whichjinstructions are- ineffective and the strategy not

yet acquired. As such, metamemory 1s prabably to be identified to,

some extent with Rohwer's concept: of elaborqﬁivé propensity as

. governing_individual differences in'spontaneous strategy use, or

-
b

-
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cross‘situﬁ%ional differences in spontanecus strategy use at a given
age 1evelﬁ\‘

- A simple metamemorial explana£ion of the failure of imagery
instructions to be gffective with yqunger}gﬁildren might be that
younger children do not understand the importance of following the
instructions, #hi%e explicit prompts such as verb connectives or
{;E;;;ctive depiction do part of the work requiréd for relati;nai ,
encodingjga; the child and, in a sense, force reélational encoding.
The difficulty, however, that arises is that it would again seem
cleaf that any such metamemorial gxplanation of the ineffectiveness
of imagery instructions for younger children must again be tied to
imagery related processes because sentence instructions are effective
in many studies as early as expiicit mrompts. Hence, no simple
metamemorial éxg}gﬂation in t?rms of failure to follow instructions
would seem ad%;%;té.- Thus, Pressley and Levin (1980) showed that

‘---—~\
imagerg instruction% were ineffective for younger children upless
the importance of using the images previously formed was ¢xplained at
rfffifzgij‘;ga\fécent evidence indicates that such inadequacies at r
retrieval may emerge even ﬁith interactive depiction (Pressley &
MacFadyen, 1983). - Pressley (1982) has, therefore, suggested that
metamemory related to imagery processes may be deficilent in younger
children, and may account for the %ailure of imagery instructions to

be effective for younger children, as in the pmesent studies..

Initial studies attempting to correlate metamemorifl

knowledge to peYPQrmance have produced low to insignificant
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correlations (Cavenaugh & Perlmutter, 1982}, Neyerthelgss, mere
.recent evidence does indicate significant correlatiocns of metaégmory,
strategy use and performance, although the relationship is clearly
complex (Borkowski, Peck, Reid, & Kurtz, 1983; Kurtz &sﬁbggowski{
1984; Waters, 1982}, but again at age levels where instructions are
effective and £ge major issue is spontaneous stratégy use. ‘For

younger childreﬁ,'the bast evidence for metamemorial factors in the

effecflveness of instructions would seem to be that if metamemorial

s

f’ .
instruction is combined with teaching memorial strategies, much

better transfer of training has been.obtained than is usually the

case (Blackl& Rollins: 1982; Kendall, Borkowski & Cavéﬁaugh, 1983).
Recently, Borkowski (1983) has suggestéd that elaborative transfer

is related strongly to metamemorial factors. In summéry, therefore,
fecent studies suggest that metamemorial factors may accvunt, in part,
for the ineffectiveness of imagery insﬁruétioné with younger chilﬁren,
Ebgether with acquisition of memorial sérategies involving imagery

processes., — ’ . .

General Conclusions

, Experiments 4-6 indicate that interactive imagery instructions

bring the associative recall of nouns linked by conjunctions up to

-~

the level of nouns linked by verbs, that separate imagery reduces e
é
the associative recall of verb linked nouns to the level of nouns

linked by'conjunctions and that both of the former conclusions hold
true only for older children. Thgse findings support hoth the -
- ‘ ow

view that the form class effect reflects differences in the encoding
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of relational information and suggest an interpretation in terms of
the processing of‘rélational’information and consequent differences
in memorial organiggtion. ﬁgfcgpse of the demonstration of parallels
between tﬁe effecﬂé of verb connectives and interactive imagery
instructions, these résults are somewhat problematic for purelf
1inguistic‘lccounts of the superiority of nodﬁs linkeq by verbs in
associative'réggll. ) -

The developmenté& finding is more difficult to interﬁret

\ . .
because of the varié%y of possible explanations suggested in the

‘literature. In general, the literature would apﬁear to provide the

most support ¥or the view that the ineffectiveness of both types of
imagery imstructions with younger children, and their efficacy in

older children, reflects the acquisition of. memorial strategies, and
aléo, to some extent, the acquisition of metamemorial knowledge. In

either-case, however, it would seem that the kind of strategies being

. T ——

\,
vauifedaang\32{ metamen igl knowledge must involve specifically
0 .
The results of Experiments &J%,-however,

imagery related brocesses.
may also be seen as problematic for a strategy acquisition account of
the phenomena observed in certain respects. | -

IT the effectiveness of ingtructions at grade three reflects
the fact that imagery related strategies have nog been acquired, while
thelr efficécy for older childreﬁ reflects acquisition of such
strategies, sugh an account still does not explain why explicit

elaborative prompts such as linking nouns with verbs oxr depicting

their referents interactively produce enhanced associative recall

for both younger and older ch&}dren. Additional assumptions are

]



required to explain why verb connectives or interactive depiction
prompt relational encoding if the memorial strategy which interactive
imagery instrmuctions elicit has not been acquired at grade three
level. The possibility that such explicit prohpts afford mediators
('event‘knowledge') which childrén otherwise lack_would also seem

not to be an adequéte account: of the effects of linking nouns with
verbs or prep:jltlons. Finally, since the criterial age at which

s

‘imagery instrdetions are reported by other studies to be effective

appears to be_ltssﬁthan the mean age at the grade three level in the |

present studies, %t was noted that it may be harder to ovexride the

£l

usual processing and organization with imagery instructions if the

:\ : v .
material already suggests a particular type of organization.

- N
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V. DIFFERENT TYPES OF PREPOSITIONS,DIFFER

IN THEIR LINKING ABILITY

Geneyral Introduction
: <

Outline of Experiments ?7\B~and 9

The specific question addressed in the present studies is,

_as stated in Chapter I, why children's assoclative recall of nouns

" linked by verbs or prepositions is superior to their recall of

nouns linked by conjunctions or nouns presented without any

c¢onnective. The more general question concerns what an investigation

-~

~ " ..
of verb or prepesition superiofity in children's (but not adults')

recall 1mp11es about chlldren s memory as opposed to adult memory
ﬁkocesses. B this p01nt Experlments 1- 6 have established four
major flndlngs about the superlorlty of nouns llnked by verbs in
children's associative recall Flrst,[%EE‘Euperlorlty 8P verb

linked nouns is 1imited to measures of-associative recall, which

was interpreted as consistent with the view that verbs lead to the -
encoding of more information relating-the items they link than
conjhnétion connectives, Secondh_iggg;;gﬁive-iﬁégery instructions.
bring the recall of conjunction‘linkea nouns up to the levels of nouns
linkgd by verbs and éeparate imagery lowers recalliyith verb linked

nouns to the level of nouns linked by conjunctiOQ§. The parallel

® . — ..

effects’ of imagery instructions and verb and conjunction

J
connectives are interpreted as suggesting a need \Q\ .
. —

A
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.~for an account of the form class effect in tefms of the processing

of relational information and consequent differences in orgaﬁf%ation,

rather than in terms of characteristics peculiar to verb connecti{es.
Fourth, imagery 1nstruct10ns of either type falled to ellmlnati

d fferences between verb and congunctlon linked no&ns at the grade

three level. Varlous possible explanations of the ineffectiveness

of imagery instructions at the-gréde three level were;ébnsidered in
the preceding chapter. ‘

o However;-the'sﬁecific gquestion addressed by the\gfesent- .
t&dies remains, in pa&t unanswered. Given that linking nouns |

with verbs does lead to the er oding of more information relating’ (
the +to-be-associated 1tems and that, for older chlldren, 1magery/
instructions do/ha\Qa pa&rallel effects suggestlng a& processing-

organizatiohal account, the specifid question remains: what is it

- about verb or prepositional connectivks which causes children fo

encode more relational information? The literature'suggests a

- number of possibilities.

A ﬁl) Linking verbs elicit a strategy. It might bé

suggested, on éhe basis of the growing body of evidence for strategy
acquisition and use, .that verb connectives elicif™the use of a ~
strateéy; Rohwer's developﬁental elaboratioh position ('the older B
the learner, the less explicit the mrompts need to be for elaboration’ )
implies that younger children require ‘explicit prompts " (such as

linking verbs) because younger children have not yet developedtthe

strategies elicited by instructions in.older children, the evidence

[l
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for this view being the ineffectivenees of (imagery) instructions.
\ u
for younger children together with the considerable effieacy of
explicit proﬁpts at the same¢ age. However, it is now clear that
sentence instfuetions are often effective as early as linking
nouns with-verbs inwpromoting associative recall, and some earlier
| studies which falled to show early effects of sentence instructions

may be mlsleadlng (seeiabove). Therefore, it mlght be the case

that verb connectives, like sentence 1nstructlons, elicit the same

strategy (although, in the latter ‘case, the child has -to perform

- some additional operations like genefeting a linking verb).' Moreover,
the implications of the ﬁmeeent:view of the form cless effect are

that the processing and orgaeizetional conseguences of verb

connectives and (interactive) imagery instructions are identical,

at Isast for oldef children. To the extent that processing‘at'

'enceding and its organizational consequSEEes may be considered part

of a memorial st£§ gy, the prefent studies llkewlse suggest that

th effects of verb \\hnéptlves and sentencé\snstructlons

h( potheeized to elicit strategy use) invg%?gosome of the same -

strategic operations,bor at,leaStiegye compeonents of etrategies.

The problem with such a strategy explanafion of the form

.;class effect is that it does not go far enough. Sucbjg etrategy'

account does not indicate what it is aboyt verb cofinectives which

»

L

elicits joint or relaticnal gncoding, and what it is about linking
Eiépositions which pggnges a Qarief§:§f results from equivalence

. v -
in assoclative recall to verb &ocAnectives to-fo better associative

1/\
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recall than for conjunctions, ﬁa why conjunction connéctives

‘

produce no better relatiefial encodlng than presenting the to—be—
assoc1ated 1tems withaqut any connectlves In fact, consideration
 of the present specific question as to why different t&pes of

N connectives differ in‘their 1linking ability=points to a weakness

C::”/R'ln the strategy account namely, why does generatlng a sentence

1

§plp recall? Thereﬂqie while 'explicit prompts' (verb connectlves,
prep051t10nal dbnnectlves, 1nteract1ve or locational deplctlon)
may well ellelt operations in processing or organizdtion which

D are identical to some operations,or componerits, involved in the
stra%egies elicited by instructions, the question remains s to

™
My different prompts produce different lévels of associative

‘:.

recall.
g — - (2) Végfs 'rompt' or 'imposef elaboration. Rohwer's
‘651 [;ﬁ_ explanation of the effects of explicit prompts is that they
s | ‘prompt' or 'impose' elazboration. Again, however, thi;‘ uggestion
b is not Yeally an explanation of what it is about, for eiz\\TeT‘\ ’
N verbs o;ﬂprep051t10ns that 'prompts' elaboration. Slmllarly,'

- .
in tpe ent st%dies phrades such as s _'suggesting items go together'
!

have bjegﬁ\Sed to describe verb connectlves whlle conjunctions

have been descrlbed as 'poor relational organizers' The 1mp11estions
oﬁwyhe use of all of;ghese terms*is that there are some aspects or
characteristics of cer%ain‘prompts which elicit certain types of
:processing and‘organizatiog Moreover, during the course of

.’}
elaboratlon research the parallels between the effects of the

o f

\
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various types of depiction ahd verb, preposition and conjunction
connectives have been repeatedly noted. Just as the parallels‘

between the effects of cova;ying imagery instructions and connectives
in the present studies suggest the need for a processi;g—organizational
account which will éncompass both sets of phenomena, so the parallels
between the effects of depiction and connectives suggest the need

for an expléhation which will encompass both of these groups of'
phehomeﬁa as well.

. »
(3) Verbs elicit action images. Earlier Rohwer suggested

that both connectives and pictorialhtranslations of senténces,
prefositional aﬁd conjunctive phrases elicited different types of *J
imagery which differed in its memorability (Rohwer, 1970)}. In

- terms of-the'imagery hypothesis, interactive images were more
memorable than locational-images, which, in turn, were hypothesized
to be éasier to femember than separate, side by side, images. The

. present studies and others suggest that imagery instructions produce
superior item specific encodlng, but vary con51derably in terns of
the encodlng of relatlonal 1nformatlonﬂ;s a functlon of the type

of imagery. To the extent that imagery 1nstr9ct10ns can be assumed
to elicit imagery, Rohwer's‘j,magery hypotﬁesié is inafleq‘uate becau;e
it does not distinguish between memory for relational and item
specific information. Hence, the imagery hyPOthesis does not
speeify limitation of the form class effect to associative refall,
and also does not specify the differing effects of types of imagery
‘oﬁ memory for relational and item spécific information (see Chapter

*
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III). Nevertheless, the hypothesis did lead Rohwer to attempt
to identify what aspects of linking verbs were important in prgducing
“better (associative) recall. Rohwer and Levin (1968) comparéd, on-
the basis of the imagéry hypothesis, vérbs implying 'action’ aﬁd
verbs implying less action ('still’ verb%) Between the referents of
the items they linked, but found no differenbeé in recall.

In the same way, the objective of thg third set of studies
(Experiments 7-9) is to clarify what is meant by saying that verb
or @mepbsition ébnnectibes ' prompt elabo?atfon' or 'suggest the
items go together' by comparing the effect -of tﬁe-extent‘to which
verbs and prepositions‘quggest spa£ial proximi£;'bétween-the referents
of the items they link. The rationale For hypgthesizing that the
degree of spatial relafionship is critical for relational encoding in
childreneas as follows. First, studies of depiction indicate that
Aepicting the referents-of items in a spatial ('locational')
relatioﬁshig\r?liahif.e3ceeds separgfe, si&e-by—side, depictio;\bf
the referents ('coincidental depiction}). Second, linking nouns
with preppsitiéns ﬁfoducesova;iable results from recall levels as
gooa as thbse observed with nouns linked by verbs to, in a few
studies, no betier than thqse obsérved for.conjunction linked .
nouns, But, quite obviously, some prepositions imply spatial proximity |
(for example, 'in' and 'on') and others imply less  proximity (for
example, 'near’' and 'by'), and some prepositions do not imply a

- spatial relationship at all. In fact, studies of nouns linked ¥y

prepositions have mixed together the various sorts of prepositions,

with the above noted inconsistent results in recall levezs. Third,
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’ PEH 2 ’
a number of other studies of young children's memQry suggest spatial
proximity or a spatial relationship as a factor governing chilfren's

relational encoding. Thus, the present hypothesis is that one oi('

the dimensi6ns crifical to '‘prompting elaboration', that is, b

eliciting relational encoeding by children, is spaé&el proximity.
AJ/ Accordingly, three studiié compared the degree of spatial
proximity implied by verbs or prepositions linking dbuns about the e

5, ) - \7//
referents of the ltems they linked@sagxperiment 7 xgmingd children's ,
. - T 0",
associative recall of a list of nouns linked by verbs implying

g 7.

~ 4

gpatiallproximity ('have' and_'héid}? and verbs:impl%ing less spatial i\_g_

proximity {'like' and 'want').” Experiment 8 studied children's

¥
associative recall of nouns linked by prepositions implying a high

degree of spatial proximity between referents of houns'('in' agg

b f{:;on‘),and regall of nouns linked by prepositions implying little
'-: - _\‘_.-’," X
spatial proximity ( ‘near’ énqb'by'). Experiment 9 was a replication

) _
o 'Experiment 8,using a different _sut&jéctjopulat\ion and a wider

sample of grade levels. \5-4 = \\ ,///
Expectations Based on theKPLre,sent View ,
of the Form Class Effect

b
- r‘—-- . ~ ! . 1S
~~-’- The present view of the form class effect can be stated mofe

fully at this point to clariff-a number of issues including some of

Y,

the development&l issues raised in Chapter IV.

: 4
(1) Younger children tend to encode less relational informati‘oh

than adults and So encode more items separately father than jointly; \\?

when arbitrarily-paired familiar items are 30 be associated (cf.

-
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Ackerman, 1987a). Numerous studies indicate cleaiméQQelopmental

gradients are present in assééiative recall ‘across grade school

through at least middle adclescence in control conditions in which

the task is simply to éssociate arbitrbrfi}—paired or grouped words ‘
or pictu;es;'particularly when prompts such as linking verbs or
interactive depicition or imagef; or sentence instruetions are not
avéilabie {(for example, Rohwer & Bean, 1973). Heduci&on in the

. 0 |
é;gieaci‘sf prompts relative to non-elaborated controls reflects

improvements with age in relational encoding; that is, adults tend
‘ : C e
to encode to-be-associated items relationally more effectively than

childreﬁ, and with age, prompts are increééingly unnecessary . )
Whether the improvements with age in associativé”recall are due to
metameméry, strategy acquisition, changes in.elaborative propensity,
-or the ;cquisition of event knowledge, the bottom line ?s tﬁdt as
children grow older, thej tend to encode items joiﬁ£ly or %élationally
to a greater extent. Ihe corollary is that children tend to encode
items separately more than adults, particu;arlylin the absence of

explicit or minimally explicit prompts,

-(2) Experiments 1 and 2, together with other studies, suggest “~—_

that linking verbs or prepositions 'prompt' or 'impose’ elaboration

in the seénse that they' elicit more joint encodings of the items they

link.  The results of Experiments 4 and 5 also suggest that interactive
imagery instructions elicit more joint encodings. The general
conclusion from these findings and many other studies is that

children's tendency to encode items separately is reduced by 'explicit

%
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~ .

Jprompts’ (verb-or preposition connectives, interactive or locational

. depiction) or by *minimally explicit prompts' (imagery or sentence

instructions). .

In contrast, the effect of sepafate imagery upon the form="
class effect implies that conjunction Qs:nectives or separate imagery
instrucﬁionsvpo not improve chif&ren's asgociative recall because

they do not reduce children's greater tepdency to encode items

separately. Similarly, coincidental depidtion does not enhance

a? -

children's assoclative recall. The difference between the connectives

which do enhance recall and those which do not, and between pictures

of item referents which enhance or do not enhance recall, is that

[N

'prompts’ provide a relationship hetween the referents of items,

while conjunction connectives or coincidental depiction do not provide

a relationship. 8imilarly, interactive imagery instructions and

sentence’ instructions encouragé children to form subjective ‘links

between the referents of items, that is, generate a relationship

between item referents, while separate imagery instructjons discourage

~

the formation of any relationship between item referents.

- : . o . ,
(3) Verb or preposition connectives provide a relationship

between i{ems, and this provision of a relationship is what elicits

- . : R
joint encoding. The idea that prompts provide a relationship is not °

) " . . . .
to be confused with Rohwer's suggestion that explicit prompts

afford mediating information which children otherwise lack.

\\\‘_jgﬁig children do acquire increasing knowledge of the world

)
which can serve as a.basis:for relating items together in memory, the

-y,

O
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acquisition of ‘event knowledge' qannot fully explain the effects of
linking verbs if sentence instructions often produce effects as early
and as large as verb connectives. What 1s meant by séying that linking
verbs or prepesitions provide a relationship is iﬁat the verb or
preposition~implies a relationship between the items so linked. The

presence of an implied felationship between the referents of items is

what elicits joint, rather than separate, encoding. In summary,

children tend to éncode items relationally less than adulits, and.this
‘tendency is reduced by presenting the items in a relationship or by
giving instructions to consfruct_a relationship (construct subjective '
1inks) between the referents of the items.

(4) The type of relationship implied by explicit prompts

including connectives is important in determiniﬂ% the amount of

relational or joint encoding elicited. It is clear that not all types

of relationships. produce the same levels of relational endoding. For

téxample, nouns linked by verbs ugually;exceed nouns linked. by
- T : [
prepositions in associative recall, and interactive depiction of the

-

referents of items exceeqs depiction of fhe items in a spatial
:elationship. The implication of the observation~that not all
relationships between items (or.more corregtly, the relationships ¢
implied between {ge referents of items) produce the same %ecall levels
is that it is insufficient to say that the presence of a relationship
‘between items produces more relational ehcoding by children. Not

only are some relationships more effeptive than others in producing

-

joint. encoding, but the suspicf;h\fhen is that some relationships may

P

e~ T e

-
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not enhance relational encoding. Therefore, if linking verbs or
rrepositions elicit differinghlevels of relational encoding because
they imply relationships between the referents of the items they
link, the gquestion remains as to what exactly is important about the
relationship, or what kinds pf relationships enhance children's 7
relational encoding.

(5) Certain dimensions in relationships seem to be important

in influencing the degree of relational encoding,

(a) Implied relationships. The terms 'suggesting relational

encoding', 'suggesting items go together' and Rohwer's 'ﬁrompting
élaboration"have all been used to describe the enhancement in
associative recall observed for children when nouns are linked bf
verbs or prepositions, item referents are interactively -or locational%y
depicted, or instructions are'given to generate sentences, or
interactive iméges,of item referents 'ddfﬁé_gémgthing together' .
Mo:eover,‘numeégus rarallels between.the effects of connectives,
depiction, sentence,and imagery instructions have been noted here and “
in many other studies. Acrosé the rangeidf 'pgéhpts', however,
certain diiensions seem 1o be critical for children's relational *
encoding. The fir:% is the d;;;é@ to which interaction is suggested
between the referents of to-be-associated noﬁné or pictures. Thus,
interactive aepiction, interactive imagery, sentences describing
in}gractions;.verb connectives (which imply interaction}, aﬁd

interactive manipulation of object items all produce superior levels

. of associative recall relative to various 'non-elaborated' controls.

mm————
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The second common dimension is a spatial relationship or spatial

proximity. Locational depiction and prepositional connectives all
produce superior associative recall in children, but in general, are
infefior to interactive depiction or linking-verbs. Moreo¥er, Begg
and Sikich {1984) have shown that for adults, intqractive imagery
exceeds spatial-relational imagery instructions which exceed separate
i@agery instructions for associative recal; levels. Although there

is not yet any study of spatial-relational imagery inétrﬁctions

in children, since (i) interactive imagery produces enhanced recall
for children compared with separate imagery, and (ii) children's
control condition performance is mor'e like that observed with separate
imagery instructions (Begg & Anderson, 1968; Experimeﬁt 6 above), it
seems likely that for children both interactive,and spatial—rélational
1magery 1nstruct10ns would enhance recall compared with non—elaborated

controls, with spatlal—relatlonal imagery inferior to interactive

v

imagery,. ' -

-

Therefore, in short, it would seem that children are more
likely to encode items jointly if interaction or a spatial

relationship is implied by the material, or generated as a response

.

to elaboration instructions. Thus, 'prompting', 'providing', or
'imposing' elaboration would appear to refer to the degreerof

interactivity or 'spatial relation%ﬁ}p’which elaborative prompts imply
between item referents. It would seem that children's relational
encodings are relatively more influenced than those of adults by

° ) ,
whéther or not interaction or a spatial relationship is implied
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between the referents of teo-be-asscciated itemé, or generated as a

response to instructions.

b) Actual relationships. Moreover, evidence from quite

different studies of children's associative memory also implicates

interaction in the real world and actual spatial relationships as
¢

- primary determinants‘of whether or not items are relationally encoded

by children. Bender and Levin (1976) -sh.owed that instructions to

enact interactions betwgeﬁ'pbject items produced superior associative.
recall for younger children, for whom instructions to form interactive
images were ineffective. Horowitz and Lampel (1969), using a spatial

digplay of pictures or objects, and presenting all the items but

one as a cue, found that nursery school children's associative recall
-

" was based on ihteractivity (depiction of objects in an interaction),

-

e

-

spatia%’yroximity and temporal contiguity. Interactive conditions
exceeded simultaneous serialization (side-by-side and simultaneous),
which exceeded temporally serialized presentation of items. In cued -
recall, Perlmutter and Ricks (1579) showed the effects of interactivity;
spa{ial and temporal contiguity.“ For younger pre—schoo% children,
;imuitaneous, side-by-side presentation of items did not help recaill
but by age four siﬁul£aneous, side-by-side presentation helped’recall
cued by colour ﬁr attribute considerably. These studies also suggest
that temporal contiguity (which is usually confounded gh.
interactivity or spatial proximity) may also be an ifiportant factof

governing children's relational encoding. However, these studies and

others also indicate that the effects of interactﬂ&iiﬁ and spatial

“u



proximity cannot be explained simply in termS of contiguity. \
Free recall dtudies in which measures of association are
examined (for example, clustering measures) also indicafe the role
- ' ‘ »

of'ébatial proxi&}ty as a factor govefning relatfonal encoding.

Baumeister and Smith.(1979) showed that in the free recall of

. pictorial items, although explicit semantic themes were' used as a

basis for organization at grade five, spatial proximity was also an
important factor at the grade five level, and the only basis for
‘organization for pieschool children. Similarly, Perlmu£ter, Sophian,
Mitchell and Cavenaugh (1982) found that category cues hélped
preschool children's free recall of words, as previous studies have
Shgﬁpn but that categorically unrelated cues only he}ped recall if
they had-been presented simultaneously in a side-by-side position to
the to-be-remembered items. Spatial factors in organization are also
implicated in a study by Garrison (1980), who studied free reca%l of
ﬁictures presented spatially blocked by categories or blocked by\\
Efncategories. Although no purely spatially based organization was
Jfound in four or six-year-olds' recall, Garrison concluded that even
.six»year-olds' use of o;%anization is closely 1linked to spatial
arrangement. Also, Frankel and Rollins (1982) found evidence for
: associaiivehclustering in free‘recall based on spatial proximity

-
-rather than categories.

- .

Finally, object sorting studies may be interpreted as

indicating the dimensions for organization which are most salient or

. most used by children in the worid, and may, thus, be also the basis

L
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for organization in memory. Object sorting studies indicate a powerful
role of spatial factors upon organization, particularly if spatial
factors are salient (for example, Markman, 1981). 1In addition, much
evidence_indicateslthat children are familiar with taxonomic
categories (for examplé; Saitz, 1972) and are able to use them in
cognitive tasks (Smiley & Brown, 1979), but prefer to Prganize ipEms
on the basis of complementarity rather than taxonomic criteria{/pZy
'compléﬁeﬁ?&rity' {Denney, 19?4)_: is meant that organization
proceeds on the basis that objects share some relationship in thé
child's past experience or in the e?perimental situationl The present
view of children's memory for relaitional information suggests,-
essentiaily, that memorigl organization (joint encdding) is strongly
influenced by whether or not to—ﬁe—assoéiated items share some
relationship implied by the material as presented. Thus, thé
pérameters'used as a basis for organiéation by children in object
sortigg appear to be very similar to the parameters used by chil@sen
as*a b;;}S.for relational encoding in memory. Both sets of
observations. syggest the importance, or perhapg salience, qf certain
parameters for chiidren as the basis for crganization, whether in the
world or in determining joint or separate éncodings.

B
In conclusion, the expectation in Experiments 7-9 is that S
to the extent that the degree of spatial relationship implied by
" connectives about the referents of the itenms they link is important,

spat}élly jolning verbs should pfqduce-better associative recall than

verbs less suggestive of a spatial relationship, and spatially Jjolning



'nounS'they link. The present expectations are clearly-sontradictory

Q.

169

ﬁrepositions should exyeed spatially separating prepositions.

Expectations based on obher views of the form class effect

The present expe ions are.quite consistent with the

though g01ng further” than Rohwer in suggestlng
t 1ea$§>one specific dlﬁ%n51on which is hypothesized as 1mportant
ih\determining whether or not children jointly encode items. The
ratiohale for idenﬁifiin%LE:e important dimensions for relational --
enédding is based, in part, upon the earlier ifagery hypothesis of
Rohwer; althojéh it is specified here that the effect is in
assoéiative encoding. Expectytions based gn the imagery hypothesis
wou%g'be that‘&ifferences should™be found in recall as a function of
the degree of spgtial‘relationship (based on parallels with locational
depiction) but not for verb connéE%EQes since action was hypothesized

. o !
to be the critical factor. Witf“regaxd to the suggestion that prompts

affo owledge, there would sepm to be no particular reason

ct différences as a function o -iik?dggree of‘spatial

. * ’
relationship implied by the connectives about the referent%-of*ﬂxlﬂ\h
£ . e S ’
to any linguistic account®based on thé grammatical form claés of |, .

the connective, such as Rohwer's earlier dNgp structure hypothesis.

The deep stfucture hypothesis‘predicts that aSsociative reesll should

" be a function of the grammatical form class of the gkhnéctive and

predicts no differences as a function of the degrge of spatial

relationship implied within a form class.

{/ -
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The present expectations also sSeem problematic for Ackerman's
view thét children's greater tendency to encode items separately
reflects .accessing the semantic system in iterms of individual
items. It wo;ld not seem clear what effect the degree 6f spatial
relationship impliéd by connectives about the referents of the nouns
they link should have upbn accegs to the semantic system. The lack
of clarity for the Ackerman suggestion derifes fro?-the assumption
that integration instructions are essential to produce joint encoding
by children. In cogirast, the present view assumes that if the
material suggesis a (certain) type of relationship, this is sufficient
to promote joint encoding by children.

Other/studies .
g

While nouns linked by verbsrreliably exceed nouns linked by .
conjunctions in phildren's associative recall, nouns linked by
(zgﬁsiti ns sometimes are as well recalled as verb linked Aouns
Roh r &ﬁlyych, 1967),sometime§ ihtermediate (Rohwer, Lynch, Suzuki
Levin, 1967) and,'rarely,eas poorly recailed as nouns linked Ey

conjunctions (Rohwer & Lynch, 196?). -From the present view, the
varying results obtained with prepositions reflect the use ofia
mixture of'ﬁfggositions wﬁich imply a close spatial relationship and
prepositionsQWhiéh imply leés spatial proximity.

Oth#r studies suggest, however, thai whilg spatial proximity
or the degree of éii?ial relationship is an important dimension for
deﬁiction and probaﬁly for brepositio the dimension important fo£
verbs in producing enpanced recall may be more compléx than sigply

-

a .
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- ! \
spatial Honimity or the degree of spatial relationship. Based on
o
the parallels with depictioft, the difficulty is that interactivity

may also be important, in that; interactive depiction reliably

exceeds locational depiction (see above). To_the extent that.the
] ' )

hypothesis that spati%} proximity is the critical dimension for

prepositions is based on the parallels with locational deﬁiction
and wh%t is implied £y such depiction about the referenté of'itemél
depicted (that is, a spatial relationship), the superiority of
interactive over'locéfional depictioq suggest that, for vérbs, other

dimensions may also be important. Therefore, the-ﬁresent hypofhesis

tha% an implied (close) spatial relationship is an important dimension

in prompting relational encoding by children is most directly tésted )
* 1

by comparing different types of prepositions. Previous studies suggégt
that the present hypothesis may not be supported for verb linked nouns -

because oﬁher dimensions such as the degree of interactivity implied

may besalso, or meore’ important. '

b/The effect of the degree of acﬁion'implied by verb connectives
ﬁas tested by Rohwer and Levin'(1968). Identifigd%ioh of 'actiqp' as
the critical dimension underlying the supefiority 6f #erb linked

. _ § \
nouns in recall was based upon the imagery hypothesis proposed /by

Rdhwer,_that ‘
< .o conjunct}od/ggnnectives-evoke a'stafic image, preposiq%on N
connectives a s ¢ dimage of two objects in a particular T k
. . - - ‘ ~ Y
locational arrangegent, -and verb connectives give kise to /
dynamic or actlon image of some episcde involving the two objact a,Jﬁjr\v
( R ohwer ? 19? O ) v ) :'.)‘ -
. s ~
Thus, the.important dimensions in t§§f¢ ew for verbs would be action, S

N N

M.
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and for ﬁrepositions spatial location. *

Rohwer and‘Leviﬁ compared cued recall after sentence context
in which verbs were 'action' or . 'still' (as classified by adult
experimenters without any pilof study). Cued recall after sentences
such as ﬁRoses drink rain" and 5Roses liké rain" was compared, but
the two conditions did not differ. The possibility, therefore,
reﬁains that the degree of sbatial relationship implied by verb [_,

connectives may Pe important (testéd in Experiment 7), or perhaps

the degree of interactivity implied. . RS
)
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Experiment 7

The first experiment in this series attempted to find, like

Rohwer and Levin, differences within verb connectives. If{the degree

of close spatial relatlonshlp 1mp11ed by verbs about the referents

=

of the 1tems they link is the crltlcal factor in producing differences

in relational encocding, verbs which imply a close spatial relationship
>

: /
should lead to superior recall to that produced by verbs which imply

less spatial proximify. In fagt the attempt was unsuccessful.

. I ’
Method

Design and materials. In a 2 x 3 x 3 factorial design, the

effects of verbs judged by the experinerter to imply moré or less

spatial contiguity were.compareﬁ ‘as connectives in sentence contexts
‘at grade levelg 3, 6 and 8. All £échll was cued, and cues were either
_ the first noun or fir;i'noun plus verb. A single l1list of 12 pairs

of nouns selected from a‘grade 2 word list was employed (table_ll,
page 227 ).. The wgrbs used to link the nouﬁs'were 'push} and ‘hold'
(judij? spatially Jo& ingj, and 'like' and 'want' (Jjudged not to imply

as much spatial proximity), &nd'the cénjunctions used were 'and' and

or'. All sub%Fcts were presented with the list with two different

connectives, but which connective was used for which pair was reversed

for hagf the subjects.
r

Qﬂ&EtS‘Q*POrty—81ght grade 3, 6 and 8 (total 144) chlldren_

) <
served As subJects Equal numbers of grade 3 and 6 children were

drawn at random from the total within grade populations of two pu

| r

AN -
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— elementary schools serving middle socio-sconomic status areas. Crade
8 students were drawn from the junior high fed by the two elementary

schools in the City of Brantford, Ontario.

- - \
Procedure . ] - -~~) '

. - ~

Each treatment group consisted of 8 subjects assigned at’

- "random from the sample for each grade. Noun-{éirs were presented

using a slide projector at a 5 second rate and elabopation plusfgsuns

subjects were given a list of first nouns as cues, and half rece®

. . a list of first nouns plus linking verb as cues.

s

Results ) . \,l
The‘mea; number of secopd nouns recalled %s shown in fab%e 7.

By inspection it is clear that there is'no difference‘between the two
types of verb connectives in associative recall, but both conditions

‘ were superior to the conjunction condition. In a 2 x 3x3 faétorial
an;lysis of variance, these impressions are confirmed. The main

. ' effects of ‘comnective, F(2, 126) = 22.50, Qnﬁ_grade, F(2, 126) = 13l80< |

were religble,'and no other effedts att%}neé_gégnificancel Scheffé f

: . t . rd
tests indicated that both vepb conditions were superior to the

junctien condition, F(I, 126) = 45.88 and F(1, 126) = 36.55, and

did not diff ;ithemselves. L oet
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CONNECTIVE -AND CUE IN EXPERIMENT 7.

TABLE 7 <

MEAN NUMBER OF NOUNS IN CUED RECALL AS A FUNCTION OF GRADE, TYPE COF

Conjunction

S ating
Verbs

Joining
Verbs

Noun Noun plus
only verb cues

Noun Noun plus
only verb cues

Noun Noun plus
only verb cues

cues cues cues

Grade 3 4.3 5.4 7.4 8.3 8.0° 8.8
Crade 6 7.1 7.4 9.9 9.0 9.4 9.5
Grade 8 6.4 9.1 9.9 11.6 9.5 8.9

NOTE: All means are out of a p0551ble total of -12.
deviations range from 0.9 to 3.1.

The results,

therefore, do not support the view that the

degree of close spatial relationship implied by linking verbs is an

Standaxq§\

<

impbrtant determinint of the superior cued recall produced by sentence

context. Both verbs judged spatially joining and those judged

spatially separatlng produced equivalent levels of associative recall

nd e superior to the recall levels for nouns llnke&\E{\

nJu ctions. It may 1so be noted that, c0n51stent with the view

that verh Qr_prep051t10n connectlves are suff1c1ent for chlldren to

Jointly encode items, and contrary to Ackerman s (l982a) findings,

both first notns and whole sentences less target noups’quEtlonod

equally well as cues.

Clearly, however, the degree off spatial

relationship 1mp11é‘lﬁy linking verbs about the xg?erents of the

=

. é/'

(\



items they link is not the'critical factor in verb superiority in

associatirf/recall.

1

g
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Experiment 8

While the degree to which verbs imply a close spatial
relationship between thé referents of the items they link does npt
appéar to be the important fattor for verbs, it may still be the
critical factor fpr prepositidhs. In fact, that tﬁe degree of spatial

o

relationship is important for preposifions might seem more pribable
bécause preposi{ions ;an clearly and explicitly describe such.spatial
relationships. As noted in the intreduction, other %%}denée dcdes
sug&t that verbs may wezl involve other fa.c:‘t.org such as interactivity,
for which there is indepen ent‘evide;ce that it promotes-relational
encoding. Therefore, thé effects of linking nouﬁg/35¢h yrepositions |

impljing a close spatial relationship and prepositions which implied

less  spatial proximity were compared in two studies.

Method

Design and materi;ls. In an incomplete.j X 3 faétorial-design,
thé-e{fects of connective (qonjunction, separating preposition aqd
joining prepositions) were éomparag at .three grade levels (3, 6, and
8). XBEE'to an inadequate number of Prade 8 subjects, the grade 8
conjunctiom control condition had to be omitted. A single list of 14
pairs of concrete nouns was given té all subjects. The words were
randomly sélected from a grade 2 word list. Apart from the\ngéd for .
meaningful prepositional phrases, pairing was random (table 12, page
228 ). ,

~ . R
Subjects. A total of 80 subjects was drawn in three separate

~samples, from three different parochial schools, randomly from the total dﬁ)

4
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within grade populatidn excépt that sexes were equal in number. .The

grade 3 sample (30 subjects) was drawn from a school serving a high
soclio~economic status suburban population. The grade 6£sample (30
subjects) was drawn from.a school serving a lower middle socio-economic
status urban population and the grade 8 sample (20 subjects) from a
sc?ool serving a low socio-economic status urban popﬁlation. This

method of sampling was adopted by necessity rather than choice and

" confounded grade with soclo-economic status/school, as well as

omitting the grade 8 control group. = «

Procedure

>

[Each tréatment group consisted of 10 subjects assigned at
random from the sample for each grade. At the grade 8.level, only

2 treatment groups ﬁérg formed {(the conjunction condition ggé/:mitted).
A .
Noun pairs were presented using a slide projector at a 5 spcond rate

7Y

. ' /
and elaboration plus nouns was %oncurrently read aloud, by’ the
expérimenfer. -Regular pair learning instructions were given to all -

subjects® All other aspects of the procedure are_identical to that

‘7 7~ followed in Experiments 1-4.

N\

' All recall was cued using response sheets consjating of a

list of cues Pphrases less the decond noun in each pair). \EﬁEshgefa

. ’
listed vertically down the sheet in a different random grder from the

3 s‘\qﬁ‘ﬁ

presentation order.

LA b

(' PN

Results and Discussion

" In view of - the' incomplete factd@eal design,(thQ\ffta (nﬁmber .

z’

.« ., .

A —

i
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of second nouns correctly recalled) were analyzed in two separate ways
to answer the twé questions of interestl Means for each treatment
group are shown in table 8. 1In tie first analysis, only the
prepogition gggyps were considered. The purpose wf%this analysis was
* to test the prediction of .central interést‘that performance with
Joining prepositions would exceed that with separating prepositions.

- TABLE %
| 3 I
MEAN NUMBER OF SECOND NOUNS RECALLED AS A FUNCTICN OF GRADE, AND TYPE
OF CONNECTIVE IN EXPERIMENTS 8 & 9

-
-

Conjunctiwn Separating T Joining
Prepositions " Prepositions
Experiment 8 0 ¥ L
Grade 3 2.7 5.7 6.9
. 9 .
Grade 6 3.3 ¢ 4.7 7.4
Grade 8 9'1 10.4 ¢
Experiment 9 ‘ }
Grade 3 6.1 . 8.4 11.9
Grade .6 3.7 { 3.8 - 9.0
Grade 8 7.3 ' 7.6 N 12.3
/

NOTE: Means are out of a possible total of 14. Standard
" deviations range from 1.8 to 4.2.

AZx3 factorial analysis of variance, therefqre,‘compared the

- ‘ i — I '
effects of the two-typ?s of prepositional pﬁ}ase across the three
grade 1%¥EIS' Performance with joining prepositions exceedéd that

with separating prepositions, F(1, 54) = 12.37. '?ngmain effect of
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grade was also significant, F(2, 54) = 6.34. .The interaction of
. f
grade with connective was, however, nowhere near significant,
F(2, 54) = 0.84.
The second question examined in the analysis was whether
?

separatiﬁg rrepositions facilitate relative to the conjunction control
- condition. A 2 x 3 factorial analysis of variance was therefore useg

-to examine the effects of the three types of connective at grades 3
and 6. The only effect to attain significanée was that of connective,
F(2, 54) = 13.39. Crthogonal comparisons of treatment means indicated
fhat the separating preposition condition was superior to the
é%njunction control condition. Before discussing these results,
however, the results of Experiment 9ﬂwill also be reported, sincé it
was essentlally a replication with a complete facforial design of

-

Experiment 8. o
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Experiment 9

In a second study, the effects of spatially Jolning and

spatialiy separating prepositional conﬁectives relative to a
conjunction control were again compared at gra@es 3, 6, and 8. This |
}ﬁme.if was possible to'obtain Fnough subjects to complete the
factdfial design. One difficulty in the first study concerns the
possibility ?hat the joining prepositions, 'inﬁ or ‘on', when presented'
with the first noun as a cue might exerf more semantic constraint on
the number of appropriate response nouns."\ﬁlthough this hyﬁﬁthesis
was tested in Experiment,3 and by.Rohwer aﬁd_Lyngh (i96?) both studies
concern nouns linked by verbs, not prepositions. In addition, it was
tEF case in Experiment 7 that 'in' and 'on’ could not be combined
with all response nouns meaniﬁgfﬁlly, and this was not the case for

., the separating prepositions 'near’ and 'by’, which could be combined

with any.of the response nouns. Therefore, a new list was constructed

;,—‘:izzszgggimﬂﬂt-g in which any of the preposifions cpuld be used to
USES k any of the pair of nouns to produce a meaningful phrase -(table

13).

Method )‘ | z;/.

Design and materi&ls. The design was identical to that of
“ » . o
Experiment 8, except that a conjunction connective con&}tion was

. Tncluded at the grade 8 level. BEach experimental group was split
" ‘such that a given connective was used for. haRf. the subjects, while
the remaining subjects féceived the alternazg/eonnectivg within thqir

conditidm. Prepositional phrases used a;euéhown.in table 13, p. 229.

T

p—y
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&
e Subiécts. Thirty children were selected at random from the

DU JECLS
total within grade population at each of grades 3 and 6 from two
Qublic schools serving an urbaﬁ nidd1&~socio—econonic status‘
population.’ Thirty‘grade 8 students were similarly drawn from a
single senior public school, which was the school fed by The elementary
schools sampled. Ten subjects were randomly assigned to each
connect%ve freatmen% group, except that each grbup had equdl numbers

A

of males and females. Other aspects of the procedure were identical

Eo Experiment 8.

Results and discussiocn

_ The mean number of second nouns recalled are shown for each

‘treqiment group in table 8. As predicted, perféimance was-better with

.joining prepositions than separating prepositions, as in Experiment 8.

id not produceA
any superlor performance to the canunctlon controlwc  dltlon- In a

3 xe3 factorlai analysis of_varlance,—;;e effeets of connective,

F(2, gl) = 33.2, and grﬁde, F(é, 81) = 15.9, were reliable.
Performance. with joining prep081t10ns exceeded that with separating
prepo#1tlons and congunctlons whlch dld not differ.

Thus, for both Experiments 8 and 9, prepositional connectives
implying spatial pro¥imity'between the éeferents of nqﬁns in a pair
produdéd supegg;i’regall relative to prepositicnal commectives
implying little or-no spatial proximity between item referents. ' These

results hold across several different school ﬁbgg}ationé, and whether

or not any response noun can be meaningfuli;ﬂﬁﬁasined with any first

K K . AN
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noun plus prepositional cues.

The onty alternative explanation of the present data wapld

4

seem to be in terms of age of vauisitidh. If prepositions such as
~— ) .
‘near’ and 'byY are acquired later than prepositions like 'in’ and’

'on', this would éccount fo; the differences. Inspection of table 8
does ﬁot support such a view, because it would‘predict that the
difference between spatially Jjoining and épatially separating .
prepositions should deqreasé with age‘ and there is no e;idencé to
suPport this: \\\ -

The resilts of these studies (Experiments 8 and 9) would seem

” on the whole consistent with the predictions made on the basis of an
organizational account of the facilitating effect of prepositional ‘
connectives. The Snly result that is inconsistent is the finéing thatd?_,

\\* separating prepésitions exceeded the conjunction control in Experimezp

8. This was not the case, however, in Experiment 9 in which a grade 8
conjunction control was also included. In view of the more complete )
factorial design of Experiment 9, it would seem reasonable to give /

these results somewhat more weight, and to conclude, on the whole, that \

the results of these studies generally support the hypothesis tested.
A possible explaﬂ&tiOn of the fesults in Experiment 8 is that cohort
effects may not hav; been well controlled, in that all subjects at

; particular grade were tested within one small school. In the second
study, subjects at grades 3 dnd 6 were drawn from two separate schools,

and all experimental conditions run in each, which is preferable in -

terms of possible cohort effects. .
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General DiScussion and Conclusions

?he results of Experiments 8 aﬁd 9 confirm thelhypothesis
that the‘deffgi/pf spatial proximity o£ spatial relationship implied
by prepositions gggut the referents of the nouns they link is the
critical dimension leading td superior recall. Different sorts of
prepositions differ in their linking a?ilityzland the- form class

effect is not an effect of the grammaticé%lform class of the conngctive,

but rather of certain types of relationship imﬁlied by connectives
about the{reféienfsigf thé\items they link. That the level of
associative recall observed for'noﬁnsilinkéq by p&eposi}iong depends 7
on the degree of spatial proximity implied byrprepositiods abqﬁ@.the
referents of the_%tems they link supports the con{iusion that
preposition connectives 'prompt elhboration’, or 'elicit relaticnal

encoding’, because they provide a ¢ rtaih type of relationship. .

The deg;gg\¢o-which verbs imply~spatia1 proximity between the

. . ‘ .
referents of the nouns they link is clearly not the important facter

i

in determining,relatiopai{encoding for verb connectives. However,
AR ~

r —"-.\ . .
«considerable evidence from the studies of depiction, imagery

. instructiong and other studies of 'children's associative memory ¢

suggests that interacgévity may also be an important relatio?shib

ot <

influencing relatiomal engoding. In that (i) férj conriecpives usually
rd
produce better recall than preposition comective

s (i1) interactive
piction exceeds locational depiction and (iii),intéractiye imagery

instructions exceed spatial relational instructions (at least for

_adults),. it would seem to be a strong possibility that verbs may lead

. | f o | . .'.- . | \\'T‘;;

N ; 3 —~ -

-
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to superior associative recall because they imply a relationship of

interactivity between the referents of the items they link.

Interaction, as operationally defined by pictures of the referents

of items interacting, or instructions to generate images of
interactions, or actﬁal interactioﬁ between }tems, would seem to
entail attributes of action, spatial proximity and temporal contiguity.
Separating out particular attributes, such as spatial proximity, mignt '
not then be sufficient to reduce the overall degree of interaction
impiied by verb connectives. The failure of Experiment 7 to show any
differences between verbs in terms of "their linking ability.as a
function of the degree of implied spaéial proximity may ﬁell be,
therefore, a failure to control for other attributes of interactivity.

Likewise, Rohwer and lLevin's failura to show differences in the

linking ability of verbs as a function of the'degree verbs imply

action may also reflect the fact that the important relationship

implied by verbs,as well as by interactive depiction and interactive

r

imagery instructions, is interactivity. &\

‘In fact, some of thersame verbs were séﬂected in Experimeni 7,
and also in the Rohwef and Levin study, as beingﬁrg§Pectively, '*still!
and 'separating' verbs (for example, 'like’ ahd ‘see:).n-oaé‘way of -
interpreting this cross classifidation is that the distinction bhetween
‘action' and 'spatial proximity’ ﬁﬁs nﬁt plear even' to the
experimenters. Thus, Eﬁxis not clear that 'like' does not imply
interactivity.‘;A‘further possibility, related to thé first, is that

no pilot studies were carried out to determine whether or not children



Faus
;

186

understood the verbs in the same way as the experimenters who
categorized them on the activity aﬁd spatial dimensions. There might
be a real possiﬁility,that younger children may understand 'like' as
more like 'hug', that is highly and concretely ihteraétive, or active,
and implying spatial contiguity.

Nevertheless, the ciear finding from Experiments é and 9 is
that nouns linked by prepositions are better recalled because pf the
type of rélationsﬁip rrepositions imply about the referents of the
items the§ link. iThus, if prepositions imply a close spatial
relationship between_the réferents they elicit more encoaiﬁg of
information relating the items together in memory. Studies of

locational depiction suggest the generality of implied spatial

relationships in eliciting joint encoding. Furthermore, the importance

of a relationship of implied interactivity is suggested by studies of

interactive depiction, and possibly also ﬁy the superiority of verb

connectives over prepositions. Thus, if relationshhps of inter&ctivity
¥ -

or spatial relationships are implied by the matérial‘aﬁout to-be-

associated items, children's tendency to encode items seﬁarately,is

reduced. The superiority of interactive imagery over spatial

[

pelaﬁignal imagery which is in turn superior to separate imagery
instructioﬁs for adults; and “the supefiority of interactive over
separate imagery for children, also suggests the importange of
subjective 1&nkages based on interactivity an& spatial relationships
in prompting children's joint encodings. However, a study of spatial-
£elational imagery instructions in children is required to verify this

conclusion.
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The significance of the present findings are underscored by

evidence that actual interactivity and actual spatial relationships

between itgms strongly influence children's relational encodings. The-
general implication is then, that children's relational encodings
depend .heavily upon whether or Aot certain relationships are (i)
actuallylpresentrbetween iteﬁs, (ii) implied by the mat?rial-about
the reﬁerents,of items, or, (iii) at least for interactivity, generated
by instructions. In other words, whether or not children jointly
encode it@mijgﬁfgrs to depend upon whethér or not relationships of !
interactivity or spatial }moximity exist, are implied, or are genergted
between‘iteﬁs or their referehts. . . : ;
The findings for preposi%ions do not conﬁfadict Rohwer's
lelaboratiénlacéount of the effects of connectives, although they do
show that the form class effect-ié not an efféct of the grammatical
form class of the connective, as Rohwer (1964) originally proposed.
%ather, the present.data point to the need to go further thaﬁ‘the
elaboration account in analyzing just what is meant bf saying that
ve;b or preposition‘connectives 'prompt’ or impose' elaboration. The
present results alsd‘eﬁphasize the need to coﬂsider the effects of
elaborative prompts upon younger~Child£en'slassociative recall in more
detail, rather than simply focussing on chaﬁges in associative memory
perfdrmance\in adolescence (loss of effectivéﬂess of prompts in late
adolescence, spontaneous elaboration, and memorial strategy
acquisition), since prompt effects are peculiar to children's memory
perforﬁance and have implications in their Owﬁ right for differences

- between adult and child memory.
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With regard to linguistic accounts of the form class éffcct,
"the present results clearly contradict the deep structure hypothesis
proposed by Suzuki and Rohwer. Since storage in one string in semantic
deep stfucture or in two strings is hypothesized to be a function of
the grammatlcal form class of the connective, thus leading to
differing levels o} (associative) recall recall differences should
. not occur withip one grammatical form class of connectives.

The present résults also seem problematic for Rohwer's recent
suggestioq that explicit prompts are effective (in part) because they
afford 'event knowledge', information which can serve to.relate items
together in memory, which children have noi yet acquired. ‘If anything,
“the present résuits would suggest that certain kinds of 'event
‘knowledge' are more useful than other kinds (presence or absence of
'spatlal relatlonshlps) Given, however, the evidence that prompts

remain effective across the grade school years even when 1nstruct10ns "

"which provide no event knowledge become effectlve, the evidence

k=3

suggests that the effects of prompts lies in the fact that they imply
a relaﬁlonshlp of a 'certain kind between 1tem referents which elicits
rezﬁgional encoding, rather ﬁhan 1n the p0531b111ty that thef afford
relafional information the child otherwise has not yet vaulred.

' Finally, the present resﬁlts would seem problematic for
Ackerman's'suggestionfthht children have a general tendency to access’
the semantic system for, items individually. It is not clear, on the

basis .of Ackerman's view,why differences in accessing the semantic

system should depend on thé presence or absence of an implied spatial

>
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relationship between item referents. Moreover, the results of ,'
Experiment 7 that cue size had no effect on assoclative recall levels
'fof nouns linked by verbs also contradicts Ackerman's (1982a)
conclusion (gpd data) that sentence context was insufficient to
-promote interitem integration (joint encoding) by children, and ﬁhﬁt
explicit instrﬁcfions designed to produce greater semantic processing
of items ;re required.

Certain reservations about these conclusions should be noted.

First, the present data do not rule against linguistic or verbal

encoding processes in favour of imaginal encbdiqg. Rather, they
suggest thatjwhatévér thé'en;oding prochs(es) may be, whether or not
a.close spatial relétionship is implied about the referents of to-be-
associated items is important in determining the degree of relational
encoding by children, and the grammatical form class of the connective
is not the critical factor. In addition, these results raise questions
about the interpretation of the earlier déep structure studies. Again,'“
in these studies, the deg;ee.of intgractivi?y or spatial relationship
implied about the referents of the target nouns may be the critical
factor governing relational encoding. Ehri and Richardson (1972)

would seem to have not gone far enough in claiming that it was not

clear jthat imagery processes could explain the results of the deep

conditions in Ehri and Richardson's study, which exceeded 'polar noun
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phrases' implying spatial comparison. The superiority of such noun
phrases ("The long snake; The short cigar") over controls might also
be accounted for in terms of the degree of spatial relationship (here,

spatial comparison) implied by the context about the referents of

to-be-associated nouns, although it is not clear from the Ehri and
Richardson study whether the effects are limited to assoéé;?ive recall,
"and thus, to mémory for relational information. Similarly,.the general
superiority of all conditions in which Vverbs linked-nouns.over controls
in the various deep_étructure siudies may also indicate that the
&ggree of implied interactivity ?s the eritical factor (Davidson-&
Dollinger, 1969; Ehri & Richard;2n1 1969;.Suzuki & Rohwer, 1968, l§69).
In summary, therefore,-éhe résults of the last group of étud%gs
indicate that different sorts.of prepositions differ in theifhlinking
ability, and the form cléss effeétris not an effect\of the grammatical
form class of the coqnéctive, but rathe£ of certain types of

relationéhips implied by connectives about the referents of the items

they link.



VI. GENERAL DISCUSS%QN/AND CONCLUSIONS

-

| " Summary of Studies

Thelspecific question addressé in the present studies is‘wﬁy
;9 ildren's recall of nouns linked b& verhs /or preposiilons exceeds
recall of nouns linked by conjuncfions ork esented without any
linking connective. 1In a series of ﬁine sEgd

ies, five major and a

number of subsidary findings emerged.

-Experiments 1-3

The superiority of nouns linked by verbs over conjunction

linked nouns is found only in associative recall, not in free rec%}l.

The results. of Experiment l(a) iﬁdicate tﬁat the superiority of verbs

. . : .
“over cogjunctions em?rges only in cued recall, and not in the oyerall .
level of free recall, across grades 3 and 6. Using a different subject
population, a wider sample of grade lévels (3, 6, and 8) aﬁd concurrent
visual presentation of target nouns to minimize the writing-out bf
connectives in free recall, the results of Experiﬁent 1(a) were

replicated in Experiment 1(b). Limitation of the superiority of verbs
over conjunctions to cued recall was again demonstrated in Experiment 2,
using a different subject population, equating the number of different

words used ds connectives.in the verb and conjunction conditions, gnd
with a wider sample of grade levels (é, 3, 6, and 8).

‘The results of Experiments 1 a;a 2 contradict the finding of
verb superiority in free reca}l in studiés where prior knowledge of

H
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the recall test was g;ven, but are supported by the findings of Kee

- and Rohwer.(1974) for linking prepositions. Limitation of verb
superiority to assocliative recall is further supported by prior
studies which indicate that nouns 1inﬁed by verbs are better recognized

in cued recognition than nouns linked by conjunctions, but no

. K
difference is found in simple recognition between nouns linked by
i )

verbs and conjunction linked nouns. Several subsidéry findings may

a

bé noﬁgd frém the results of Experimentéhi and 2. First, no
différences were found in measurg? of'association in free recall for
nouns linked by verbs and conjundtion linked ﬁouns. Second, no
evidence was found for the view.that cueing hurts children's recali.
" ‘b the contrary, cueing, if anything, helped recall. Finally,
Experimeﬁf'j shd#ed that the superiority of verbs over conjunctiocns
holds true for children'across a wide range of item presentation
rates. Experiment-3 also replicated the previously reported finding
that no difference between verb and conjunction linked nouns emérges
in adult’'s associative recall, irrespective of whether the item

, presentation rate is fast or slow. °

Experiments & and 5

Interactive imagery brings the associative recall of

conjunction linked nouns up to the level of verbs. The results of
Experiment 4 indicate that if interactive imagery instructions weré
given to children, the usual difference between verb and conjunction

linked nouns is no longer found in cued recall for older grade 6

children. Experiment 5 replicated the resulis of Experiment 4 using
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a wider sample of grade levels (3, 6, and 8) and.a different subject
population. Experiment 5 also egtended the results of Experiment 4
by including a regular instructiocns condition, which made it possible
to conclude that interactive ‘imagery instructions eliminate the

superiority of linking verbs not because of any effect upon the recall
of verb linked nouns, but because associative recall of conjunction
nouns linked-is improved to the point fhat it reaches the level of
nouns linked by verbs. Two main subsiflary findings may also be.noted
from Experiments 4 and 5. First, the dﬁbination of interactive
imagery and verb connectives compéred ﬁith conjunction conditions did
produce a difference in one measure of assoclation in free recali
(higher conditional probabilities for recalling the second noun given
recall of the first noun). Secdnd, there is no evidence in Experiment

I that cueing hurts children's recall. On the contrary, cueing, if

anything, helped recall.

[

Experiment 6 e o -

Separate imagery instructions reduce the associative recall of

verb linked nouns to the level ‘of nouns linked by conjunctions. Under

sepaxe;.te imagery instruc)tiong, for older cﬁildren only, the for;n class
éffect Was a130'eliminateé. Since a regulaf‘instructions control was
included, it was possible tq conclude that elimination of the
difference between verb and conjunction conéitions reflected a
reduction in associative recéll for nouns linked by verbs.

Two main subsidary findings émerge from Experiment 6. Although

the difference betweel verb and conjunction conditions was eliminated
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by separa.tg imagery, a difference was still obtaimed between the
recall of nouns linked by verbs with separate imagery instructions
and nouns linked by'éonjunctions given regula; instructions. Thus,
there is some suggestion that separate imagery instructions may be
slightly less effective than inﬁeractive.imagéry instructions in
elimiﬁating differences between verb and conjunction conditioﬁ;;
particularly since Experiment 5 does not s?ow any suqh differences.
In the corresponding éontrast, nouns linked by conjunctions given
interactive imagery are as well recalled as nouns linked by verbs
under regular instructions. A second subsidary finding is that
separate imagery overall led to poorer cued reca;} than regular
instructions,-contradicting Begg and Anderson's finding of . equivalent
levels of associative recall. It was noted above, however, th;t_the
jinclusion of the linking verb condition in the present étudies pmoﬁably
accounts for this discrepancy, since conjunction conditions did not
differ under separate and regular imagery insiructions. Egquivalent
associative recall of nouns linked by conjunctions given separate
imagéry or regular instructions Supporté the view that children's
usual associative recall.performance is more like that observed far
separgte imagery. ‘

Imagery instructions of either type influence associative

recall levels only for older children. Consistent with prior studies

indicatiﬁg that imagery instructions are often ineffective for joquer
children, the form class effect is eliminated by interactive imagery

only at the grade & level (Experiment 4) and at grades 6 and 8
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(Experiment 5),and.not at the grade 3 level in either experiment.
_Experi$ent 6 shows for the first time tﬁat the failure of imagery-
instructions to be effective for younger children extends also to
separate imagery, in thadageparate imagery instructions eliminate the
form class effect at grade 6 but not at grade 3. The subsidary finding
is that the age level at whiéh im;gery insfructions were obse;ved to
fail to eliminate the form class effect in Experiments 4-6 is somewhat

older than the age at which imagery instructions have previously been

reﬁorted to be effective.

Experiments 7-9

Different sorts of prepositions differ in their linking

abilitx. No differences were found in Experiment 7 in associative
recall for verbs 1mply1ng different degrees of spatial relationship
between the referents of the items they 1link. However, prepositions
implying Qiffering dgérees of spatial relationship produce different
levels of associative recall at all grade levels sampled (3, 6 and 8).
In Experimeﬁt 8, nouns linked by prepositions implying a close spatial
_relationship between the referents of items were bette£ recalled than
nouns linked ﬁy prepositions not implyiﬁg su&h a relationship; whichl
in turn exceeded conjuncfion linked nouns. In Expefiment 9, the two
types of llnklng prep051t10ns produced different levels of associative
recall and prep051t10ns not 1mply1ng a close spatial relationship led

to no better recall than that obServed for conjunction linked nouns.

%\
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Theoretical Interpretation R

Taken as a whole, the findings-are interpreted as supporting
an account of the superiority of nouns linked by verbs or prepositions
over conjunction linked nouns in children's associative recall in

terms of differences in the processing of relationgl information and

cénsequent differences in meﬁorial organization. The fact that the
advantage of verbs over conjuncfions_in recall holds only for
assoclative recall, not free recall,points to thg need to distinguish
between relational information in memory (indexed by associative
"recall) and item information'(indexed by free recall). The
interpretation'suggested is that verb (or preposition) connectives
promote the encoding of relational information to a considerably .
gregﬁer extent than children norma;}y encode when presented with
to-be-associated, familiarx, and arbiirarily paired items with a’
linking conjunction or without any commective. The preéent view also
implies ﬁhat the different levels of recall observed for linking verbs,
prepositions and conjunctions reflect little or no difference in the
* encoding ofAitem specific information. Accordingly, retention

¢ . . . - . -
measures which are sensitive to the degree of associative encoding

hould exhibit the form class effect (cued recall or cued recognition),
while retention measures.more sensitive to the extent to which item
specific information has been encoded should not show any form class

L efffct in the overall levels of recall (free recall or simple

recognition).
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Limitation of ‘the form class effect to measures of associative
recall presents probiems for theorefical accounts which do not specify
what kind of memory information is IEquiredrin different retrieval
tasks. To varying extents, the several elaboration accounts of the
- form clésé.effect (the imagery hypothesié,vﬁhe'deep stfﬁcture'
hypothesis, and the later elaboration position) fail to emphasise,thel

B
distinqtion between memory for relationaldgnd item specific
Anformation, such that the expectations iﬁ the various retention
mgésures are unclear. ?he later elaborgﬁion account (Rohwer, 1970,
19?33‘13 clearest in specifying that the account and the concepi of
eiggbﬁation rqfers‘to a;sociative memory - However, while this account
leads to clear predictions about associative recall, it is still not
quite clear what effects linking verbs, prepositions or conjunctions
should have in retention measures more sensitive to item specific
informat;on. Additional assumptioné, made in the présenﬁ account; aré
requiréd to specify what should be expectéd in frée recall for nouns
linked by the various types of connective. Most basic to these
‘additional assumptiqné‘is the assumption of the independence of {f;
relational and item specific informafion in memory, such that linkiﬁg
nouns ﬁith verbs should enhance the encoding of relational information,
but lead to na better.encoding of item specific information than
linking nouns with conjunctions. The pattern'of results: observed in ,
free rgcall provides further support for the validity.of the assumption

that item specific and relational information are,;in general,

independent.
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That interactive imagery insﬁguctions elimiﬁate the form | ;
class effect implies that such instruc%fons are sufficient to increase
the degree fo which children jointly Fncode the nouns.in spite of
Ithe conjunction connectives. The imélisitioa is also that conjunctions
do not, in the absence of instrucﬁ}ons to constrﬁct subjective links,
promote much joint encoding of items. The effects of interactive
imagery. instructions on the form class effect emphasise the need for
an account of the usual advantage in associative recall of nouns
linked by verbs in texrms of the proceésing of relational informa£ion.
In-other wofds, the fact that interactive imagery instructions and
linking verbs have parallel effects upon relational enceding,and in
associative recall suggests that an adequate account of the form class
effect ﬂéeds to refer to the effects of imagery instructions and verb
" connectives upon the processing of relational information, rather than
attributing differences<i2;fecall for verb linked and conjunction
linked nouns solely to qharéctéristics peculiar to verbs. That
-interactive imagery and interactive depiction parallel the effects of
linking verbs is thus problematic for.linguistic accounts of Ehe form
class eéfect. Moreover, that both interactive imagery and- sentence
instructions parallel the effects of verb conhectives is problematic
for accounts of the form class éffect yhich attribute the facilitating
effect of verbs to the supplying of mediating'infofmation children
otherwise lack.

- That separate imagery instructions reduce the associative

recall of verb linked nouns to the level of conjunqtiohs'implies that
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separate imagery biases processing towards items individually, rather
than in relation to other items, thus reduciné the likelihopg that
children will avail themselves of the linking informatio; provided

by verbs. Again, that separate -lmagery instructions eliminate the
form class effect’is problematic for linguistic accounts of the form
classleffect, since it is unclear why separ;te imagery instructions
should affect linguistic processing. Likewise, it is unclear Why
separate imagery should reduce associative encoding for nouns linked,
By verbs if the cfitical'factor in verb superibrity is that verbs
supply relational information which children otherwise lack. Thus,
an organization-processing account seems again to be more adequate.

Elimination of the form class effect by separate imagery is not,

however, contradictory to Rohwer's imégery hypothesis or -later B
S
) il

elaboration gpéifion/{%at verbs 'prompt® elaboration. The. latter
view slggests that separate imagery instruétions would be an
'antégonistic prompt' for elaboration. However, in that children's
associative recall for nouns linked by conjﬁnctions was about the
same after regular or separate imagery instructions, the present data .
support the view that children's usual relationalrprocessing is about
the same as that following separate imagery (cf. also Begg &
Anderson). That children's associative recall is about the same
whether separate imagery or-regular pair,leafning instructions %re
given supports the view that childr;n's tendency is to process itema(

individually and encode little relational information (cf. Ackerman,

1982a), at least in the absence of prompts such as linking verbs.
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The foufth major finding of the present studies is that

‘ imagery instructions of either type fail to eliminate the superiority
of nouns linked by verbs over nouns liﬁked by conjunctions in
associétive recall at the grade three level. The finding raises the
only majofodevelopmental issue of the present studies (along wiﬁ?
the lack of any difference between verb and conjugction conditions
for college students). The question arising is what happens with age
which makes older children’'s performﬁnce more sensitive to |
instructional effects? Of the various developmental hypotheses
advanced by Rohgef and other ,f£he one which appears to be most
relevant to the failure of fimagery instructions to eliminate
differences between verb and conjunction conditions for younger
children is thit the memorial strategies elicited by imagery
instructions ofleither type in older children have not been acQuired
by younger children. Other ;écent studies suggest that metamemory
'is deficient in &ounger'children and is critical to successful
generalization or transfer of memorial strategies (for -example,

Black & Rollins, 1982; Borkowski, 1983; Kendall et al._,\l983).
Thus'the failure of.imagery }nstructions-to be effective iﬁ
eliminating the form class effect in Experiments 4-6 is consistent
an explanation in terms-of cﬁildren's deficien;ies either in memeriai
strategies and/or metamemory. It is élear,‘ﬁowever, that any
deficiencies in either étratégies or metamemory must be related ét
least in part to imagery processes, in view of the earlier efficacy

. of instructions to generate sentences describing the referents of

A
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to-be-associated items in some interaction. In view of the evidence
for strdtegy acquisition, including the épontaneous use of ~imagery
strategies~by'older adolescents (for example, Waters, 1982), it would
seem preférable to interi;et'evidence supporting the view that imagery
processes develop fairly slowly as indicating the slower development
of imagery related processes invglved in memorial strategies rather
than as evidence agginst strategy acquisition.

The present data contain some hints consistenﬂ)with a strategy
acquisition account (or rather, lack of acquisition) of the failure
of imagery instructions to be effective in the presenf studies with
&ounger childfen. The suggestion from the present data that separate
imagery instructions may be slighﬁlfjless effective than interactive
imagery in influencing relational encoding is'consistent with a
strategy acquisition account. It would seem likely that separate
imagery related strategies would be less practiced than strategies
involving intéractive imagery, because separate imagery is of lesser
utility in associative memory tasks. Second, the grade 1evel.and

_age at which imagery instructions are found to be ineffective in the
present studies is somewhat older than the point at wﬁich other
studies report imagery instructions becoming effective. The

_'ineffecfiveness of imagery instructions at the gfade three level in

the prefent studies suggests the ﬁossibility that it may be more
difficult to overlay different processing and organization by
instructions if the material already suggests a particular type of

organization. Thus, failure of imagery instructions at a later age
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than is usually reported may also suggest that the strategies elicited
by instructions are n?t yet well acquired, such that they are not
applied when the matef;al suggests a different type of organiéation.
The alternative developmental hypotheses suggested by Rohwer
would not seem to provide as adequate explanations of the failure of
imagery instructions at the grade three level. The 'event knowledge'
of 'event repetoires’ hypbthesis suggest§ fhat success in elaboration
is tied to how much an individual kgqfs about how items might.be
related. In.this view, imagery instructions would be ineffective at
grade three while linking verbs promote relational encéding Because
verbs, at this age level, provide relational informativn which children
otherwise lack. The difficulty with the event knowledge account is
that sentence instruction; are-effective in many studies'as early as
verb connectives in promoting associative recall and instructions to
generate a sentence afford no mare specific relational information
than imagery instructions. Moreover, across grade school and into
adqlesaence, linking nouns with verbs continues to produce considerable]
enhancement in associative recall, during which time. considerable
information about how items might be related together is acquired.
It should he noted, however, that other eviance does indicate that
fof unfaﬁiliar itemé; event knowledge even for adults can be very
important in determining relational_encoding.tfor example, Lindberg,
1980; Perlmutter, 1980). Similarly, while 'elaborative propensity’
may be an important factor in determining individual and developmental

differences in children and adolescents, it would not seem to provide
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any clear explanation of why imagery instructions are ineffective at
the grade three level in Exﬁériments 4-6. The difficulty is that _
recent studies indicate that sentence instructions (whiéh are
hypothesised to require a gfeaﬁerrlevel of elaborative propensity
than explicit prompts aﬁd the same level as imagery instructions to
Be effective) are often effective as early as linking verbs, and well
before imagery instrubtions. In that other studies indicate that
imagery instructions usually are effective by grade three, and the
suggestion is that the failure of imagery at grade three in the
present studies may reflect difficulty in overlaying a pérticular
relationship suggested by the mgterial itself, an explanation in
terms of a lack of the propénsity o elaborate items would seem élso
not very helpful. '
Thus, the failure of imagery instructions at the grade three
‘level in the present studies would appear to’be most adequately
explained in terms of a lack of adequate acquisition of the imagery
related strategies elicited by imagery instructions (or imagery
processes involved therein) and perhaps also deficits in metamemory .
related to the use of imagery relateg strategies, such as, for
example, not realizing at retrieval the utility of interactive images
~ formed at encoding. Howevér, Su§h_a metamemory-sirategy aécount does
not explain in and of itself wﬁy linking verbs enhance recall at the
grade three level. Clearly, if'imagefy relaﬁed strategies have not

yet been well acquiied at grade three, lack of strategy acQuisition

does not in itself explain the superiority of verb linked nouns in
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assoclative recall at the same grade level.

One possibility considered is th;l, since sentence instructions
are often reported effective as early as verb connectives, it might be
that both verb connectives and sentence instructions elicit the same-
memorial strategy. In such a case, with sentence instructions the >
child Has to perform additional operations like generating a.linking
verb. Since the implication of the results of Experiments &4 and 5 is
that the processing and organizational consequences of verb connectives
and interactive imagery instructions are identical (at least for older
children) and given that imagery insg;uctions, where effective, do
elicit strategy use, the present studies themselves do suggest that
linkiﬂg verbs proﬁably do elicit some of the same operations or
components of.procésges as are elicited in memorial strategies by
instructions. The problem, however, with such a strategy explanation
of the form class effect is that it does not go far enough and does
not indicate what it is about verb or‘preposition cornectives (rather
than éonjuncfion éonnectives) which elicits Jjoint encoding. In fact,
gonsideration of the quéstion of why different types of connectives
lead to different types of processing and orgﬁnization points to a
weakness in the strategy account. Given that sentence instructions
elicit a strategy which invelves generating a sentence; why does
such a sentence help recall? Thus, a stratééic‘account of the effect
of linking verbs (or prepositions) does not seem to provide an

'adequate explanation of the form class effect.

The fifth major finding of the present studies is that
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‘different sor£s of prepositions differ in their linking ability.
Prepositions which imply a close spatial relationship betweeh the
referents of the nouns_they.link lead to superior recall across ali
grades studied compared with prepositions suggesting less spatial
proximity, which in turn either produce better associative recall
than nouns linked by conjunctions (Experiment 8), or are no better
than nouns linked by conjunctions (Experiment 9). The first
ipplication of this finding is that the form class effect is not a

form class effect, that is, the differing levels of associative

reéall observed for nouns linked by verbs, prepositions or
conjunctions is not a function of the grammatical form class of the
connective, as Rohwer (1964) originally proposed. The second |
implication is that the ;uperior associative recall observed for

nouns linked by prepositions is at least in part a function of whether
or not a close spatial relationship is implied by the preposition
about the referents of the nouns it links. Therefore, parameters
other than the grammatical forﬁ class of the conﬁeétive govern
children's rel;tional encodings. ’

The-pfeSeﬁt interpretation of the findings for prepositions
is that the superior reéall observed fé: preposition linked nouns
does not, then, rgflect any effect directly due to the grammatical
form class of fhe coﬁnective, but rather reflécts the dégree‘to which
tbe preposition implies a close spatial.relationship between the
referents of the items it links. In view of the similarly enhancé&

associative recall produced by locational depiction of the referents
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of to-be-associated items, such that item referents depicted in a

. spatial relationship are better recalled than referents dépicted in
separate, side-by-side pictures, it would seem that (i) the degree.of
¢close spatial—relationship is a more accurate term than 'sPatial
proximity', and (ii) the degree of close spatial relationship

implied between the referents of to-be-associated items is agh
important factor governing ﬁ?p}degree/to vwhich children encode
information relating the item? together in memory. Because the degree
of enhanced recall produced bj verb or preposition connectives,or by
locational depiction,remains more or less‘constant-from ;bout age

S

three to about middle adolescence, it would seem that the effect of
the degree of close spatial relationéhip implied between the referen%g'
of items by the way items are presented (that is, by locational
depiction or linking preposiﬁion?) governs, in part, the degre; to
~which children Jjointly eﬁcode items écross childhood. Moreover,/
since the actual degree of spatial proximity or spatial relationship
which exists between picture or object to-be-associated items has
been found, in numerous studies Pf children's memory performance,
to influence the degree of associative recall, it would seem that the
degree of épétial relafionship actually existing between, or implied
about the referents of, to—be-associafed items is an important factor
governing children's relational encoding.

That different sorts-of prepositions differ iﬁ their linking
ability is clearly contradictory to the expectations of the deép .

structure -account of the f?rm class effect, since the degree of
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associative recall should be a function of the grammatical form -

class of the connective. The finding %S not contradictory to the

v -

imagery hypothesis proposed by Rohwer, but the shortcomings of this
account have been noted above in relation to its failure to specify
.any distinction between relational or item specific\information in
memory. The finding for prepositions is cons¥stent with the
elaboration fosition rroposed by Rohwer, that linkihg verbs or
prepositions 'impose', 'prompt’ or ‘provide’ elaboration, but éoes
farther than the elaboration position in indicating such *prompting' »
consists at least in part in whether or not a ClOSe.Spatial
relationship is implied between item referents. - In other words,
it would seem that not Just any kind of 'episode, process or event'’
constitutes elaboration (that ié, enhances relational encoeding). With
regard to the suggeSfion that linking verbs or prepositions afford
rélational informati@n which children otherwise lack, it would seem
that the finding is also somewhat problematic for this 'eﬁent
knowledge' hypothesis. While both types of prepositions studied in
Experiments 8 and 9 would seem to afford relational informafion,'at
the least, some relational information is more useful than other
information. Other difficulties with the event knowledge hypotheéis
have been noted above, but it is perhaps worth noting that if
spatial-relational imagéry insﬁructions aré shown to énhance children's
associative recall (which seems likely in view of the adult fiHQ;;;;;.
see Begg & Sikich), this would provide serious difficulties for. the

.

suggestion that 'joining' prepositions supply missing relational
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information.

Fin%lly, the fiqding for prepositions would appear to be
consistent with Ackerman's (1982a) suggestion that children tend to
process items %Edividuélly, unless éteps are taken to encourage
processing of more than one ifem at a time at the semantic level.

The present Studies also indicate, however, that rating the
probability of event occurrence (Ackerman, 1982a) is only one of a
number of ways of ensuring th;t joint encoding occurs. Experiments

8 gnd 9 %ndicate, like Experiments 1 and 2, that if the material
al;eady suggests a certain type of relationship, children's relational
encoding is improved without specific instructions to encburage
relational encoding. The finding.for prepositions, howévér, goes.
‘further in indicating that-the presence of certain kinds of
‘relationship implied by the material about item referents is an
important factor in determining the degree of children's joint
encodings. . -
Tﬁe failure of the iresent studies to show that the,degreé ﬁf
close,s;atial relationship implied by verhs about item referents is
an important factor in reiational encoding, and the failure of.Rbﬁwer
and Levin (1968) to show any Importance for the degree of implied
activity, may , in the present yiew, suggest that the degree .of
interactivity implied by verbs aboﬁt the referents of the nouns they
link is important. .That the degree to which interactivity is implied
about the referents of to-be-associated items is important for

children's rélational encoding is suggested by the fact that
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interactive depiction of item referents leads to enhanced assocciative
recall éompared with either locational or co-incidental depiction.
Mo;eover, actual interaction petween items (picturgs or objects) on
the study trial enhances chil&ren's assoclative recall over spatial
proximity 6r non-interactive, separate presentation conditions. In
the various studies of the deep structure hypothesis (Chapter 1},
verb conditions reliably excged conditions which imply spatial
relaticnships, but not interactivity, between item referents.
Likewise, nouns linked by verbs are generally betfer recalled than
prepbéition linked nouns, which in turn exceed nounéf%inked by
conjunctions. Thq;, tﬁe above parallels may be interpréted as
suggesting that the critical factor for verbs is that they ;hply
a relationship of interactivity, like interaEtive depiction, and !
this elicits relational encoding by children of the items so linked.
With regard-to the developmental issues, the preposition
results in no way contradicts an account of the failure ﬁf imagery
instructions at grade three or absence of the superiority of verbs in
college students’ recall in terms of eitﬁer the acquisition of
memorial strategies and the g?owth of metamemery. The finding for
.prepositions speaks to the issue of what it is about 'expliecit
-prompts‘ which gives then the power to prompt or impose elaboration
L . .
(enhance children's relational encoding). The finding for
prepositions is that the degree of spatial relationship implied
between the referents of items is an important factor in accounting

for the efficacy of somé expliciﬁ prompts (prepositions and locational

—
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depiction) in promc;ti\ng relational encoding by children. The
possnbility_is also strongly suggested by other studies, but not

tested here, that the degree of intsractivity implisd by other

explicit prompis abont the referents of to-be-associated items is a
second type of relationship~which also elicits relational encoding of .°
items so linked by children. The performance parallels between (i)
Enterassive imagery, verh connectives, intenaciive depiction and
ssntence instructions, (ii) sﬁatial or joining prepositions, loéational-
depiction and probably also spatial-relational imagery 1nstruct10ns
and. (111), c01nc1dental deplctlon, con&unctlon connectlves and
separate imagery instructions are all suggestive of the conclusion
that both the effects of explicit prompts and the strategies
hypothesised to be elicited by 1nstruct10ns may all involve to some
extent 51m;1ar operations, governed by similar parameters (that is,
relational encoding hased on a relationship of interactivity or

' spatial relationships implied between~item referents, or generated as
a response to elaboration instructions, and separate Processing and
encoding in the absence of suchlrelationships,or\induced by separation
instrucﬁions). The possibility, however, was noted that other
factors such as the degree of temporarrcontiguity between items may
also be important types of relationship governing children's
relational encoding of familiar,’arbitrarily paired or grouped
material.

Finally, one possible difficulty for strategis or metamemorial

explanations of memofj development concerns the way in which there is

Lt
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a loss of the influence of Parameters such as the degree of spatial

. relationship upon relational encoding by late adclescence and

adulthood (such that, for example, the form class effeéi is not

4

observed in college students, Experiment 3)}. The question which

arises is whether the disappearance of eiplicit prompt effects by

A

. adulthood is simply to be explained-in terms of the acquisition of

‘strategies and the growth of metamemory. One alternative explanation

is that repeated experience with .the consequences of encoding and

hd

organization based on the presence or absence of certain types of
N :

relationships between items or their referents in subsequent retrieval
might lead to a diminishing of the influeﬁce of relationships of
interactivity. and spatial relationships. The difficulty found in -
teaching children memorigl strategies, for‘example, may reflect both
a lack of strategy acquisition and qgtamemory, but since much practice
is also required (for examplé, Black & Rollins, 1982), the difficulty
m;y also reflect children's inexperience with the consequences for
retrieval of simply basing relational enceding on the presence cﬁ
absence of certain types of relétionship hetween i%eﬁs or referents.

Similarly, younger children's failure to maintain a newly learned

memorial strategy on a more difficult transfer task might reflect less

" central processing capacity or generally lesser COghitive abilities

as Rohwer and Litrownik (1983) have suggested, but might also reflect

.the strength of prior habits of encoding against the relative weakness

of newly acquired patterns. ,

oK
Similarly, the inconsistent results obtained in studies of

" developmental and individual diffefehces in elaborative propensity




T ' | 212
(Rohwer et. al., 1977; Rohwer et al., 1982) may feflect differences in
the‘acquisition of different types of strategy, or differences in the
growth of metamemory, but it might Also reflect a tendency to persist
in certain situations in a childhood pattern of basing Telational
encoding upon the presence of certain types of relationship between
items or referents. If persisténcé in' childhood patterns of relational
encoding %hbﬁld be shown to be an impor£ant factor in its own right
in. accounting for differencés in elaborative propensity, this would
have important implications for the educational issuéé.ﬁhich research
_on elaborative propensity (for example, Rohwer, 1980} and on teaéhing
children memorial strategies (for éxample, Leviﬁ, 1976) has attempted

to address. v L

Memory Development - Some Speculations’

the general improvement in me&brx.perform&n e observed across

childhood and adolescence. On _th ba51s of the preébnt studles it

would seem, as noted in Chapter IV,|that explan ons of the failure

of imagery 1nstruct1$ﬁ5~uz— younger chil eﬁ‘mgq/ rms of deficits in
imagery processes involved in 1magery related stfategles and perhaps
also in metam mory seem the most obv10us possibilities. For unfamlllar-
items, 'eveét knowled%g':or 'event repetoireé' h}ght be a more
important féctor'influeﬁping developmental gradients (cf. Lindberg,

: \
1980; Perlmutter, 1982). Likewise, for older children than those -

o
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studied here, the degree of spontaneous elaboration, that is,
spontaneous use of memorial strategles perhaps related to individual
differences in 'elaborative propensity', would be exgected to be more
important on the basis of recent studies (for example, Waters, 1982).
Finally, it should also be noted that children's memory for connected
narrative exhi%its rather different chéracteristics, and other fgctors
such as £he growth of 'story schema' are implicated (for example,
Mandler, 1978; 1979; Mandler & Johnson, 1977; Mandler, Scribner, Cole
& DeForest, 1980). \

The present studies do, howevef, point to certaiﬁ othexr
possibilities concerning memory development. The first is that, for
the tﬁpes of task ﬁhich the present studies and studies of 'mental
elaboration' have been concerned, it is important to distinguish
beiween the development of memory for relational informatign!;nd the
development of memory for item specif?c information. In that linking
nouns with verbs helps only cﬁildren's recall, and does so by improving
recall measures primarily reflecting the encoding of information
rélating items together in memory, the so-called 'form class effect!’
points to deficits, or at 1e§st differencesi in children's relational
encoding, compared with that of adults. +In common with Ackermar”
(19822 ), the present studies suégest that younger children do tend to
encode- items separately much more than adults, unless steps are taken
to cons%rucﬁ subjective links by generating certaiﬁ types of '
relationship between the referents of to-be-associated items (by_

instructional set), or unless the material already suggests a -
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particular type of reiationship between the referents of items, or
unless a particular type of relationship actually exists between
items as presented. In that dévelopmenta% differences are not
completely eliminated in most studies by elaboration instructions or by
elaborative prompis, it would also seem.clear that other factors,such‘
as perhaps th? growth of metamemory, elaboratiye strategies,
elaborative propensitf and eveﬁt knowledge, as well as the
development of memory for item specific information,and perhaps also
changes in overall cognitive ébilities (cf. Rohwer & Litrownik, 1983),
undérlie developmental changes in memory performance. Néﬁertheless,
the preseﬁt and other studies imply that elaborative prompts facilitate
relational encoding and associative recall in large part because they
imply certain types of relationships between items (close spaﬁial
sglatibnships, interactivity and perhaps also temporal contiguity),
which when present, either by implication between referents, generated
as ; response to instructions, or actually present between items as
presented, elicit relational encoding by children (and considerably
reduce the younger child's tendency to encode items separately) .

Whilé Rohwer's studies of locational depiction identified interactivity
and spatial relationshiis as important fgi rél;ﬁional encoding, the
present studies extend thgse con?lusions, at least for spatial
relationships,'to-the other major class of 'explicit brompps', namely
the -form class effect. \

Finally, a further issue afising from the present and other

studies, is that given that certain types of relationshipé between



items or their referents are important-for whether or not children
relationally encode, or separately encode items, and the presence or
absence of these relationships are no longer imporiant for determining
relational encoding by adulthood, it is necessary to account for the
loss of- importance of these relationships during development. Why do
explicit prompts lose their power to enhance relational encodiﬁg by
_adulthood? .It may be as Rohwer and others have implied or suggested
that explicit'prompts lose their efficacy simply because children
acquire memorial strategies, metamemory and memory control processes
and knéwledge of.the world which can serve to relate items together
in memory which provide, by middle to late adolescence, increasing
freedom from tasing relational encoding largely on whether or not
certain relationships are present or absent between items or their
referents. -

However, a basic assumption of the presenthand other studies
'is that the type of memory organization becomes apparent in differen£
retrieval tasks (cf. Tulving & Thomson, 1973). It might also be
suggested that the conseguences of organization based upon particular
parameters should also bgcomesapparent in retrieval (thag-is,
successful or unsuccessful recall depending upon the task). Since it
would seem obvious that there are many situvations in which relational
encoding of items is required in the aﬁsencélof spatial relétionships
‘or relationships of interactivity between itéms Qr their referents,
the tendency of y unger children to base relational encoding of items

on whether such relationshipé are present or absent might be expected

.,
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to lead to fairly frequent recall failure. Thus, while developmental
gradients in associative recall may reflect in large part the
acquisition of strategies, metamemory, évent knowledge and thus
increasing ability by the child to control his or her own memory
processes, they may glso reflect in part the. effect of failure in
recall of relational encoding. based largely on the presence or absence
of certain types of relationships between items or theif refer;nts.
In addition, therefore, to the variety of factors implicated in the
development of memory for relational information,‘modificatibﬁ of the
younger child's teﬁdency to encod¢ jointly or separately on the

basis of.the presence or absencé of certain types of relationships
may also be a factor governing assoctative memory development.
Diff%culties in teaching memorial strategies or ﬁetame@ory and the
need for much practice in addition by younger children for successful
acquisition ;nd transfer of training (for example, Black & Rollins,
1982) might reflect not only the lack of strategies and metamemory
or, perhaps, changes in general cognitive abilities put also a
relatively greater tendency for younger children to encode items.
Jointly or separately on the basis of whether or not the material

already suggests a iarticular type of relationship.

Item Specific Memory - Some -

Further Speculations

The present series of studies is not concerned with children's

memory for item specific information, except in so far as it indicates
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that the superior recall observed for nouns linked by verbs or
rrepositions compared with conjunction linked nouns does not derive
from differences in the encoding of item specific information by
children. Thé present studies and others suggest that differences

in associative recall as a function of:various elaborative prompts
are to be attributed to the effe?ts of prompts upon the processing of
information relating items together in memory, and consequent
differences in the organization of memory. Moreover, the present
studies support the view that differences in organization do not
_necessarily involve differences in the encoding of item specific
.informaiion (cf. Begg, 1978a, b;rl982). The general éﬁnclusion_
drawn abodt children's memory in the present studies, that the
presence or absence of certain types of rela%ionship between items

or their referents governs at least in part whether children jointly
or separately encode items, concerns children's membry fér relational
information, and not item specific memory. Similarly, the
deVelopmental issues raised by the present data (the disappearance of
the form class effect by adulthood and the iailure of imagery
inﬁjructions to eliminate the form class effect in younger children)
and the theoretical interpretations of these phenomena considered
(the acquisition of strategies, metamemor&, event knowledge,
elaborative prbpensity, and the growth of iﬁagery prOC;sses) are
. basically theoretical accounts of the development of children's
memory for rglational information. However, certain of the

-

developmental hypotheses considered are capable of heing applied to
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children's memory for item specific %Efﬁrmatio?. For example, since
both separate imagery and interactive imagery instructions benefit
children's-(simple) recoénition of items (see above), .it might be
proposed that the acquisition of imagery related sirategies may have
some role in the development of children's memory for item specific .
information.

One aspect of the present results, however, raises the
question of children's item specific encodings. While Begg and
Anderson found that, under imagery instructions, cueing hurt children's
recall (at least in comparison to the usual pattern of findings for
adults), the present results do not provide much support for this
conclusion. Begg and Anderson‘suggested, since the problem in cueing
could not reflect any problem in cue recognition‘given the beneficial
effects of imagery instructions upon recognition, that childreh might
have difficulty in accessing traces formed under imagery instructions
from cues. That children sometimes form images under instructions
but have some difficulty using them at retrieval is also suggested
by Pressley and Levin (1980).

In a series of studies, Ackerman has suggested that children's
memory for item specifig information is deficient, compared with aéult
memory -processes, in two particular ways. Ackerman suggested that

children tend to)encode items or events less distinctively (Ackerman,

1983; Ackerman & Hess, 1982; Ackerman & Rust-Kahl, 1982; Emmerich &
Ackerman, 19?9). Encoding distinctivehess is conceptualised to vary

from genéral or idiosyncratic encodings to hnique eﬂcoding§L6f~/"/
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episodic events, more distinct encodings sampling item-specific
information which destinguishes the event from other events (cf. Begg,
1682; Craik, 1981; Craik & Jacoby, 1979). Among other possibilities,
Ackerman has suggested that the tendency of younger children to
encode more of the sensory and formal features of items at the expense
of semantic features reflects not only developmental changes in the
semantic system but also a general tendency to encode items iess
distinctively. Thus, considerable evidence suggests that yocunger
children tend to encode more sensory and formal features of items at
the expense of semantic attributes (for example, Bach & Gnderwood,
1970; Cramer, 1972; Hasher & Clifton, 1970; Naron, 1978). Younger
children's tendency.to encodgféwer of the semantic features of items
and that these features betier enable discriminative encoding is
further supported by studies which showed that inducing children to

" further process items in terms of semantic features helpﬁichildren's_
recall, while inducing adults to process items in terms of sensory or
formal features hurt their recall (for example, Geis & Hall, 1976;
McFarland & Rhodes, 1978; Owings & Baumeister, 1979). In support of
the hypothesis tﬁat younger children tend to encode less distinctively
and that this may in part account for.their lesser encoding of more
distinctive (semantic) features, Emmerich and Ackerman (1979) showed
that even inducing further acoustic proéessing of items aided
children's recognition performance. v

Ackerman has also suggested that children are more variable

in their encodings, for example in the encoding of cues from study to
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test (Ackerman,’lQBl; 1982b; 1983; Ackerman & Hess, 1982; Ackerman &
Rust-Kahl, 1982). According to the encoding shift pr'mcipfe (cf.
Tulving, 1979; Tulving & Thomson, 1973), successful retrieval of
episodic information requires that the encoding of cue attribute
information be similar at the time of acguisition and retrieval. In
support of the yiew that children are more variable in their encodings,
Ackerman {1981; 1982by 1983) showed that children had a lagger encoding
shift-penalty than adults. The encoding shift penaliy was the recall
decrement that resulted from inducing subjects to encode different
semantic attributes of cue information at retrieval than had been
encoded at acquisition. The implication of Ackerman's view that
children are more variable in their encodings of item specific
information and demonstration of a larger eﬂcoding shift penalty is
that children are more influencéd by.thé immediate context than adults
_in terms of the item specific information they encode.

Ackerman's two hypotheses may be éppliea to issues concerning
the encoding of item specific information in the présent and other
studies of the effects of elab6rative prompts.k That imagery
instructions of either type improve recognition performancg in children
might be interpreted as suggesting that imagery instructions of either
type cause children to further process items such thét items'are
encoded more distinctively (cf. Ackerman'slsugééstion that picture
items lead to more distinctive encodings than words, Emmerich &
Ackerman, 1979). Secondly, it might be suggested that, if children

tend to encode more variably than adults from study to test, children
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might sample rather different item specific information for items
studied under interactive imagery instructions at acquisition than T
when the items are presented at test as cueé, resulting in poorer _}
cue to trace accessing. Thus, under imagery instruction§, children
might encode items more distinctively sb recognition is improvediat
test, but sample somewhat different attributes at retrieval resulting

in poorer cue to trace access. However, the present studies and

others do not support Begg and Avderson's finding that, in comparison

to adults, cueing hurts childreég's recall. The discrepancy concerning
the effects of cueing may refl some peculiarity of thg Bege &
Andersoﬁ study, However, since fhe mresent and other studies which
indicate that cueing does not’ hurt children's recall even under imagery
instructicns invelved presentation of items with linking connectives
(gonjunctions, prepositions or verbs), it is possible that connectives
of any sort may have some beneficial effect on children's item specific
encodings such as reducing variability in encoding under imagexy . )
instructions from study to test. Since étudies of the effects of
connectives (that is, the form class effect) have primarily been“\
concerned with comparing the effects of different types of connective

and in associative recall (in the main), it is not known whetﬁer
connectives of any sort (including conjunctions) benefit simple
récognitio£ as do either type of imagery instructions. Should
connectives have some general effect in re&ucing variability in study

to test encodings, the discreparcies between the findings of Begg and

Anderson and the present and other studies with regard to the effects
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of cueing might be explained.

Finally, Ackerman's studies of children's memory for item
specific information suggest that the course of development is from
less distinctive, more idiosyncratic or general encodings, which
aré more influenced by the immediate presentation context (so, for
example, children show a greater encoding shift penalty) to a more .
flexible sampling of item specific information enabling more
discriminations. Similarly, the present vieg of children's memory for
relational iﬁformatiop suggests that it is, compared to adult .
relational encoding, more determined by the presence or absence of
certain types of relationshiﬁé between items or their referents. In
contrast; adults' memory for relational information appears to be
more flexible, more sensitive to the ﬁctual requireﬁents of memory
tasks, shows more conscious control and knowledge and the use of a
variety of memérial strategies. Thus, it would seem that one way of
describing the development of children's memory is as proceediﬁg
from a baseline of relative inflexibility (cf..Myers & éerlmutter,
1976; Smirnov, 1973; Smirnov & Zinchenko, 1969;'Yendovitskya, 1971)
and overdetermination by the immediate characteristics of the material
and context, towards increasing fl ibility and appropriateness to
the actual requirements of tasks. 2anéi one way of deScribing
children's memory, compared with the memory ﬁrocesses of adults, is:
that the formér is overly'deteragned by certain characteristics of the

way items are presented (for relational encoding by. the presence or

absence of certain relationships, for item specific encoding, by the
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immediate context such that changes in context regult in larger
encoding shift penalties than for adults).

The question arising, therefore, if the aﬁove is a reascnably )
accurate description of children's memory and of memory development,
is whether the increasing flexibiiity and appropriateness of encodings
to stﬁ&y opportunities and retrie;al task demands reflects simply the
acquisition of strategies, metamemory, event knowledge, and growth
of the semantic system and general cognitive abilities, or whether
'development may also reflect the shaping ;f encoding processes by the
consequences of encoding in retriFval. To the extent tha£\the vresent
and other studies suggest that children's ;elational encodings -appear
to be strongly influenced by the presence of absence of certain
types of relationships between items or their referents, and that these
relationships are novlonger important in determining Jjoint or separafe
"encoding by adulthood, the question arises @s to whether the growth
. of strategies, metamemory,-;vent knowledge, elaborative ;mopensity and
general cognitive abilities completely account for the development of
memory for relatipnal information, or whether repeated experience
with ehéodings based on.certain types of relatiénship at retrieval
does not itself modify encodings. 'Similarly, movement from less
distinctive, more context determined, encodings of item specific |
information might reflect the growth of metaﬁemory, strategies and
growth of the semantic system, but migh? also reflect shaping of

item specific encoding towards more distinctive and less variable

encodings by the consequences of encoding in retrieval. In conclusion,

e
-
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therefore, the present and other ‘studies suggest the need.to
distinguish between the development of memory for relational
information and memory for item specific information and also to
establish clearly the baseline characteristics of younger children's
memory processes for any adequate ?reatmént of the is§ues of memoty’h

Q£velopment.




NOUN PATRS, CONJUNCTIONS AND VERBS USED IN

APPENDICES

I. STUDY LISTS USED

TABLE 9

EXPERIMENTS 1, 3, 4, 5 and 6

Conjunction Verb i
"The GIRL and wants the FLOWER
The FATHER and " cleans the ROOM
The NURSE and makes the BED
The BABY and hugs the LEG -
The FROG and trings the BALL
The DUCK " and rides the TOY
The CAT and loves - the HAM
The BOY and climbs the CHURCH
The MOTHER and gets the EGG
The BIRD and races the JET
The LAMB and sees the SHOE
The DOG and fights the BEAR
The GIANT and hears the BOAT
The DOCTCR and shovels the SNOW

-1
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TABLE 10

226

NOUN PAIHS, CONJUNCTIONS AND VERBA{\PHRASE USED IN EXPERIMENT 2
P S

Conjunctir:'n Verbal Phrase
) \\/Th'eTﬂsOG and plays with the SHOE
. The Q(f(\SE and plays with the COAT
- The CLOWN and plays with the CAR
' ~The GIANT and plays with the BOAT
The GIRL and plays with the BALL
The DOCTOR and plays with ~the TOY
The FISH and” plays with the FLOWER
The KING and plays with the CAKE
_The LADY * and . plays with tfe APPLE
The SNAKE and plays with the BOX
The CAT “and plays with the BOOK
The BIRD: and’ plays with the PAPER
B
&4
e
i
.
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TABLE 11

NOUN PAIRS, CONJUNCTIONS, SEPARATING AND JOINING
VERBS USED IN EXPERIMENT 7 .

Conjunctions - Separating Joining

Verbs Verbs

The CLOWN or wants ~  holds  the PIG

The MONKEY " and . likes pushes  the TEACHER
The HORSE 5r _wangs holds the DOG

The GIANT and likes pushes  the BUS

The FISH and ’ likes pushes  the FLOWER
The KING or wants “holds the BABY *
The LION ' and ' likes pushes  the MOUSE
The LADY  and likes pushes  the COW

The DOCTOR and likes pushes  the POLICEMAN
The SNAKE - or wants holds the FATHER
The GIRL or wants holds the BALL

The FROG ‘or wants - holds:  the SHOE

NOTE: For half of the subjects, the connectives used with each pair

were reversed (for example, "The CLOWN pushes the PIG".)

A -

y



NOL;N PAI‘HS, CONJUNCTIONS, SEPARATING AND JOINING

TABILE 12

F —d

S

oty

PREPOSITIONS USED IN EXPERIMENT 8

Conjunction Separating Joining
The BIRD and near on the CHURGH"/
The DOG / and near on the BED
The PIG ' or by ~ in the SCHOOL
The FROG or by in the BOX
The CLOWN and near on the HOUSE"
The BOY and near on g the LAKE
The BEAR or by in the HOSPITAL
The ,DUCK or by in- the CAR
The CAT or by in the BATH
The MOTHER and neax on the SLED
The GIANT and near on the BOAT
The DOCTOR or by T Nin the CAGE
The LION or by iln " the STORE
The LAMB and near L/"R\« the TABLE
N
L ) N
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~ TABLE 13
NOUNS, CONJUNCTIONS, SEPARATING AND JOINING
PREPOSITIONS USED IN EXPERIMENT 9
Conjunction Separating Joining
The DOG or by in the BATH
"The LION or by in the SCHOOL
. The BIRD - "and near on the CAR
/ The BEAR or by in the STORE

4 «‘i‘h‘e DOCOR and near on the BOAT
The CAT or by ‘in the BED
The FROG and near on the DESK
The MOUSE or by ©» in  the BOX
The CLOWN . . and near s ONn the BUS
_ The DUCK' or by 7 in the CHURCH
The BOY and near on the’ TRUCK
The GIANT and near on the HOUSE
The PIG or by in the HOSPITAL
The FATHER and near on the JET

[}

T



II. STUDY AND TEST INSTRUCTIONS GIVEN TO
CHILDREN FOR ALL STUDIES

Regular pair-learning instructions (Experiments 1,

2, 3, 5,6,7,8&79)

R . X

"We are interested in how peoﬁie remember worgs. So I
will be reading you some words I'd like you to remember. When I
read the words I'1l read them like this" (First example presented).
"Now 21l you have to do is remember the words, especiélly which words
go together. What were the words I just read you?" (The remaining
two examples were presented and subjects asked to recall tpe
phrase/sentenée).' "Now I am going to'read you a whole lot of
words and I want you to remember as much as you can. Afterwards
I'11 ask you to qrint them. O0.K.?"

Interactive imagery instructions (Experiments 4 & 5)

¢ "We are interested in how people remember words. S0 I

will be reading you some words I'd like you to remember. When I

read the words I'll read them <dike this." (First éxample presented) .-
"Now I would like you -to remember them in a special way. You all
know how to make a picture in your head from words. If I asked you
to m&ke a picture in your head of a policeman you could do it easily
couldn't you? Look at the board and make a picture of the po}igeman.
Now look at the board and make a picture of a car. Now look at the
board and make a picture of the two words doing somethiné'together "
(At thls point, subjects were questioned about the nature of their -
1mages) " "So, what I want you to do is to ldok at the baard when

you hear the first word and make a picture of the two words doing
something together". The other two examples were presented and the
subjects questioned about the images formed.

Y
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Separate Imagery Instructions (Experiment 6)

"WYe are interested in how people remember words. So 1
will be reading you some words I'd like you to remember. When
I read the words I'll read them like this." (First example
presented). "Now I would like you to remember them in a special way.
You all know.how to make a picture in your head from words. If I
asked you tb make a picture in your head of a policeman you could
do it easily couldn't you? Now what I want you to do is to make a
picture in your head for' each word separately. Look at the "(an
object such as a window on the left front of the room) and maké a
picture of the policeman. Now look at the "(an object at the right
front of the room) "and make a picture of a car." (At this point

subjects were questioned about the nature of their images). "So,

_wh?t I want you to do is to look at the when you hear the

first word and make a picture in your head, and then look at 'the

| when you hear the second word and make another picture
in your head."” The other two example pairs were then presented and
subjects questioned about the nature of the images formed. "Now I'm '
gging to read you a whole lot of words and I want you to remember
each pair using the pictures the way we practiced. Afterwards I
will ask you to print them, 0.K.?2" R

Free Recall Instructions (Test Trial)

"On the blank sheet of paper I Jjust gave you, write down as
many of the words I just read to you as you can. First of all write
all the words that go together that you can remember. Then, write
down any -other words that you remember I reéd you. If you are not
sure which words go together, guess. If you can't write, print the -
words. Spelling isn't important, so don't worxry about that. You

have 5 minutes altogether. Any questions?™
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Cued Recall Instructions (Test Trial)

"On the sheet I just gave you,$there are all the phrases/
sentences I Jjust read you. In each case, there is one word missing.
Write the word that is missing in the blank space. If you are not
sure which words go together, guess, If-you can't write, print
the words. Spelling isn't important, so don't worry about that.
You have 5 minutes altogether. Any questions?" .

Finq}ly, following both free or cued recall, su%jects were

asked not to tell their friends about the experiment.

-
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ITI. DISCARD PROCEDURE, AGE RANGES AND SCHOOL POPULATIONS

i

2
Discard Procedure

The data from 962 éLbjects was included in the nine studies
reported here. Approxiﬁately twice that number of subjects were
actually &ested. The following discard procedure was used. Papers -
were collected and the number of required sheets taken from the top
of the pile. The rest were discarded. The need fof‘discarding
subjects arose mainly because of the request from sg¢hool authorities
that all children in any class sampled be tested. \;he data from

. four experlmental groups was discarded due to procedural errors.

The experlmental errors were three cases of nepeatlng an already

run experimental group (the repeated duplicate group's data was
discarded) and one group for which there was an uproar outside the
classroom dﬁriﬁg testing (the group was rerun and the original .\_f
discarded). By inspection of means, it appears that no major

discrepancies in means result from the discard f#rocedure.

Age Ranges ﬁ/////
The ages of children tested were comparable across all

populations (schools) sampled for each grade level. The mean ages
of grade 8 children were from 13 years 7 months to 13 years 10
months, with a range of 12 years 1 month to : years 3 months.

At grade'6:’;;én ages were from 1l years 7 months to 1l years

9 months and ranged from 10 yéars‘tﬁ(}& years 3 months. At grade 3,
Meam ages ranged from 8 years 7 months to 8 years 9 months and
rénged from 7 years 3 months to gé years 10 months. At grade 2, the
mean age was 7 years 7 months, with a\E;Ekq from 6 years 4 months

to 11 years. \“/

?
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Age trends must be viewed with somg’ caution since the

younger children in rural schools (which/have more recently come -
to serve new suburban developments) were'more urbanized than the

older children in rural schools. A 1 3,.

~ A

|

3

School Populations . <:____,./
. N ) .’
Samples were drawn from schools in'three cities (Hamilton, k"‘)

Brantford and Burlington), and counties (Wentworth, Halton and
Brant) and from both the public and parochial school systems.

—
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