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occurs when the learner is provided with elaboirative learning aids |
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hypothesized that children could learn much more rapidly when
supplied with contexts or instructed in how to make up their own
contexts. The general appro¢ach was to test a range of tasks for which
imagery or verkal elaboration would be effective. Seven of the
studies involved the paired-associate recall of noumns, while the-
other involved the learning of a:finger’maze. The most striking
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vhen compared with rote repetition, and it seems that instructing
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In consideration of the flight of Apollo XIIT, the following space
quotes are presented to point out two critical aspects of imagery--the

need for a model znd the problems of observation . . . &

"I am so glad we can send these picfures back to you on earth.
For I could describe the beauty of the sunrise and sunset and
you might be able to picture them in your mind; but for you to
communicate this beauty to another you must first have seen it

yourself."

-Eugene Cernan

"You earth people speak of seeing things in your minds eye. We
martians are able to project these images in three dimensions."

=My Favorite Martian

ey, AN A



SUMMARY

Eight studies were reported which test the effects of elaboration,
both in the form of supplied sentences (imposed elaboration) and instruc~
tions to generate sentences or form images (mental elaboration), on the
learning of children. A model for research on elaboration was presented,
and it was hypothesized that children could learn much more rapidly when
supplied with contexts or instructed in how to make up their own contexts.
The general approach was to test a range of tasks for which imagery or
verbal elaboration would be effective. Seven of the studies involved
the paired~-associate (P-A) recall of nouns, while the other involved the
learning of a finger maze.

A total of 27 college students, 24 mentally retarded children, and
419 normal children served as subjects (Ss) in one of the eight experi-
ments. All children tested were from the intermediate grades (fourth,
fifth, and sixth) of the Monroe County School System; and although most
of the Ss were drawn from middle class schools, two of the studies were
particularly designed so as to test children from lower-middle and lower
c¢lass SES areas (ITI and IV), &Hach child was tested individually for
approximately 1/2 hour on one of three learning tasks: simple P-A
recall, complex P-A recall; and maze learning., Instructional sets to
form images (mental pictures) and use these images to learn the mate-
rials were preserted in all the studies except experiment I. When the
facilitative effects of imagery and verbal instructional sets were cum-
pared within an experiment (III-VI and VIII), precautions were taken to
equate the instructional sets so that differences in learning sould be
attributed to the mode of representation (mental elaboration) used.

The most striking finding was that mental elaboration in the form
of imagery or sentence generation instructions resulted in significantly
more nouns recalled than rote repetition, with the mental elaboration Ss
recalling as much as 7 times as many concrete nouns. Retarded and
culturally deprived children recalled up to 80% of the nouns from 16 pair
lists when given mental elaboration instructions, and these Ss recalled
relatively more ncuns when given imagery instructions, as opposed to
sentence generation instructions. 1In general, uo consistent differences
were found between imagery and sentence generation as mediational
strategiess but if S was given instruction in the use of both imagery
and sentence generation, he recalled more nouns than if he was instructed
in only one of the two strategies.

The cther question of major interest dealt with whether verbally
implied action facilitated the recall of nouns. It seems that action
verbs product relatively more recall than non-action verbs only when the
nouns are concrete and the stimvlus noun plus the verb are presented at
testing. The hypothesis that imagery instructions plus action verbs
would facilitate recall was unsupported, but this might have been due to
methodological problems. Therefore, one of these problems-~the develop-
ment of functional imagery instructions--became the critical aspect of
several of the later experiments. In addition, reliable norms on the
degree of action implied by a verb or sentence are now being obtained.
Tt seems that these problems must be dealt with before the facilitation
caused by verbally implied action can be properly evaluated.
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I. INTRODUCTION

In order for two things to be associated in memory, it seems that
some relationship must be established between them. One means by which
this relationship may be established is by repeated presentations or
rehearsals in a rote associative manner. It is apparent that to a
¢ertain extent--possibly much more extensively than might be expected or
desired--it is this type of associative learning that occurs in basic
school learning tasks (Bower, 1970a). Unfortunately, it also has been
shown that this rote repetitive learning is the least efficient memory
device (Bower, 1970b)., It was the goal of the present research to dis-
cover and investigate learning strategies and devices that could be used
to make relationships both more meaningful and less rote. The character-
istics implicit in this approach to educational research are highly
related to the more general principles of: mnemonics (Yates, 19653 and
Norman, 1969}, mental elaboration (Rohwer, 1967, and 1970), strategies,
plans or structures (Miller, Galanter, and Pribram, 1960), grouping and
relational operations (Bower, 1970b), and symbolic representation (Brumer,
et alo., 1966), However, in order to sustain consistent terminology,
Rohwer's label "elaboration!" will be used to describe this broad general
area of research. =Rohwer (1970) has briefly described mental elsboration
a5 “thinking while learning," which occurs as the learner actively adds
context to the material he is asked to process. There is another type of
elaboration, supplied elaboration, which occurs when the learner is pro-
vided with elaborative learning aids (e.g., pictures, sentences, etc.)o.
Although the primary focus of the present research is on mental elabora-
tion, attempts will be made to state the differential effects on learning
of the two types of elaboration.

One method of studying mental elaboration is for the college student,
professor, or human learning researcher to introspect his mental activ-
ities., The primary value of this apprecach seems to be that it may result
in researchable questions and self-confirmed hypotheses. One such
hypothesis is that well~educated (or maybe all) adults use forms of mental
elaboration to solve all kindas of problems, and further, that these
learners use their knowledge of how things are organized as well as many
other past experiences as a means of remembering newly presented material
(Rohwer, 1968)., This hypothesis has been empirically confirmed in the
research on subjective organization (Tulving, 1962, and 1968), which has
demonstrated that college students provide organization even in lists
specifically designed to be unstructured. As Paivio (1969) and Bower (in
prsss) have pointed out, there are problems involved in studying elabora-
tive processes in college studentss one of these is that college students
seem to have their own well=-developed elaborative devices which are dif=-
ficult to study and control. However, there is an additional reason why
college students were not used as subjects in the current series of
experiments, and that is the interest in applying this research directly
to education or instruction (Taylor, 1970). Therefore, the decision to
use children as subjects in these experiments was made primarily because
they are the ones that seem to be in the most need of training in how to
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make better use of learning strategies such as those involved in elabora-
tion. If this is the case, then, within certain limitations, younger
children as well as the culturally deprived should benefit most from
training in mental elaboration.

The term mental elaboration has been further subdivided into verbal
and nonverbal symbolic processes (c.f., Rohwer, 19673 Paivio, 1969aj and
Bower, in press), and it is the nonverbal or imagery processes that were
primarily investigated in the present series of studies. Research on
children's imagery is becoming increasingly popular as can ue seen in
two recent symposia on developmental and educational implicatcions of
research on imagery (Reese, 1969a3 and Taylor, 1970). Brumer (1964, and
Bruner et al., 1966) and Piaget and Inhelder (1969) have also found
imagery to be an important mode of representation with children. However,
they have primarily discussed imagery as a pre=symbolic and highly per-
ception-bound process, while in the research to be presented we have con-
sidered imagery to be a highly symbolic process and an alternative to
verbal processing as a mode of symbolic reyresentation. Imagery as a type
of mental elaboration has at least two major forms~-pictorial and spatial
diagrammatic, with the effectiveness of each being a function of the rela-
tionship between or interaction of the components to be remembered. That
is, memory imagery follows the same principles of organization as other
forms of representation (Bower, 1970bj Underwood, 19695 Shifrin and
Atkinson, 19693 and Norman, 1969)., Imagery in the form of internal
pictorial representations seems to facilitate the recall of concrete
objects, and it was this pictorial imagery that was primarily of irteres*
in the present research. Since both types of imagery are purely internal,
it is nearly impossible to represent either with pictures, but Figure 1
can serve as a spatial-diagrammatic "internal structure' which the reader
might have gaincd from the current introduction. Note there are both
imagery and verbal components in Figure 1, and if you try to image this
figure in your mind the result is something like a spatial=relational
framework on which the words may be hung.

The research to follow falls into two major categories. Experiments
I and II were primarily c¢oncerned with children'’s reca " =s a function of
the degree of verbally implied action; imagery instruct. ual sets were
only of secondary importance. However, in the remainder of the experi-
ments, the manipulation of imagery instructional sets was the critical
variable, The shift in research emphasis wag based on the following two
assumptions: 1) for verbally implied action to increase recall, the
nouns must be picturable (concrete) and imagery representation must be
involved; and 2) for imagery to be effectively used by children, it must
be controlled by explicit instructional sets.
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EXPERIMENT TI:
SENTENCE FACILITATION AND DEGREES OF VERBALLY IMPLIED ACTION

Rohwer (1966) found that noun pairs presented in simple declarative
sentences are recalled better by children than noun pairs presented
alone. Rohwer and his associates (cf., Rohwer, 1967) have tested several
hypotheses in an attempt to determine what properties of verb connective=
ness lead to this increased recall <f nouns. Among the hypotheses tested
were that verbs plsce increased semantic constraints on the noun in a
sentence (Rohwer and Lynch, 1966); that conjunctions as connectives re-
sult in more intralist similarity than verbs (Rohwer and Lynch, 1967);
that verbs result in higher context availability (Rohwer; Shuell, and
Levin, 1967} and that verbs are most effective because of verbally
implied action (Rohwer and Levin, 1968). Each of these studies investi-
gated "imposed elaboration' (see Figure 1) in that the manipulations in=-
volved only changes in the sentence context.

It seems that the reason sentences lead to increased recall must be
some function of what they provide for the learner and not merely the
surface characteristics of a list of sentences. Rohwer and Lynch (196%7)
have suggested that sentences act as mediators, and Rohwer, Shuell, and
Levin (1967) have found support for such a mediational hypothesis.

Rohwer (1967, and 1968) has included thi’s hypothesis within a theory of
mental elaberation; in which he suggests that learning should be facili-
tated proportional to the elaboration S performs on the initial presenta-
tion. Rohwer's conception of mental elaboration and sentence mediation

is the basis for the present research, but the problem remains as to what
variables influence these processes. If mental elaboration and not

imposed elaboration is critical to the sentence facilitation effect, then

it must be assumed that supplying a sentence context leads to some of the same
processes as having S generate a sentence (i.e., mental elaboration

applied to a pair with a sentence as a product).

One variable of particular interest is activity, both pictorial and
verbal. Davidson (1964) has shown that nouns presented pictorially are
learned better when the spatial configuration has the objects Joined in o
some way, and other experimenters have consistently found learning to be * =
facilitated when pictures were joined in some interacting scene (Milgramy, . ..
19673 Reese, 19653 and Rohwer, 1967), Davidson &nd Adams (1970) have also E
found that with second grade children the greatest facilitation occurs
when both pictorial and verbal elaboration are supplied. Rohwer, Lynch,
Levin, and Suzuki (1968) found that filmic action improved children's
recall of nouns even more than interacting still pictures. Rohwer; Lynch,
Suzuki, and Levin (1967) have hypcthesized and found support for a
pictorial continuum of facilitation of noun recall similar to the verbal
ordering found by Rohwer (1966), such that action depictions were superior
to locational (eogs, "on," "above") depictions which were superior to
coincidental (i.e., "and") depictions. These findings with relation to
pictorial activity seem inconsistent with Rohwer and Levin's (1968)
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negative finding with respect to verbally implied action, that is unless
verbally implied action and picterial action supply varying degrees of
activity.

Rohwer and Levin (1968) manipulated two levels of semantic meaning-
fulness (normal and anomalous) as well as implied verbal activity. Al-
though action verbs did not lead to higher recall scores than still verbs,
the authors do report a pronounced trend in this direction for normal but
not anomalous sentences. The question asked in the current experiment is--
within normal sentences, under what conditions does verbally implied
action lead to increased recall? In addition, this research is intended
to further verify Rohwer‘'s (1966) sentence facilitation hypothesis.

Several variables are considered to be important to both sentence
and action facilitation, including the concreteness of the nouns to be
recalled. Paivio (1968a) has found that the rated concreteness of a noun
correlates highly with vividness of rated imagery and that both concrete~,
ness and imagery are good predictors of paired-associate (P=A) learninge
Yuille and Paivio (1967) have found noun concreteness-imagery to be related
to children's learning, and Begg and Paivio (1969) have found superior
recognition of sentence meaning changes when the nouns were concrete than
when they were abstract. In addition, it must be noted that Rohwer and
his associates (e.g., Rohwer, 1966, and 19675 and Rohwer and Levin, 1968)
have consistently used concrete nouns in their research on sentence
facilitation. It is therefore hyputhesized that there will be no sentence
facilitation for abstract sentences and further that verbally implied
action will be unrelated to recall of abstract nouns, while with concrete
nouns action sentences will lead to greater recall than nonaction
sentences, which will be superior to no sentences.

A final variable of interest in the present study, portion of the
original stimulus context presented at testing, was investigated because
of recent contradictory findings. Rohwer, Schuell, and Levin (1967) found
that the presentatiou of the noun and verb (N + V) from the original
sentence leads to more recall than the presentation of the subject noun (N)
only. Rohwer and Levin (1968) found that presentation of N + V did not
lead to more recall than presentation of N alone when the senteices were
action, still and anomalous; however, Rohwer and Levin did note superiority
of N + V over N when the sentences were of the action type. In an attempt
to find a solution to this contradiction Ehri and Rohwer (1969) manipulated
the test stimulus (N vs V vs N + V) when the verbs were related to the
subject or object of a given sentence. However, the findings again were
inconsistent in that the N + V test stimulus facilitated recall better
than N stimuli only when the verbs were object related, and the effect was
net as general as that found by Rolwer, Shuell, and Levin (1967}, EBhri
and Rohwer (1969) suggest that sentences improve recall only when there
are appropriate syntactic and semantic contexts and it seems that the
features of sentences that increase recall are those which arouse relation-
ships (Asch, 1968 and 1969). Therefore, the presentation of N + V at
testing should increase recall most where the relationship between com-
ponents in the sentences is the strongest, which in the present study
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would be sentences contéining concrete nouns and action verbs. More
generally, the prediction for the present study is that the N + V con=
text at testing should result in increased recall.

Method

Subjects. Thirty~-two fifth-grade children from a heterogeneous
{suburban-rural) school were randomly assigned to one of 4 experimental
groups. The groups differed only as to the form class in which the
paired-associatgs were presented=~noun palrs, noun phrases, and pairs
embedded in action and nonaction sentences. Each subject (S) was tested
individually by a male E.

TABLE 1

Stimuwlus Materials for Experiments 1 and 2

Stimulus Action/Nonaction Noun

noun verbs - associate Fhrases
Eight Concrete Pairs
The STRING cuts/effects the BUTTER. The string butter
The MOTHER tastes/Torgets the SUGAR. The mother's sugar
The OFFICER touches/wants the BLOOD. The officer’s blood
The NAIL tears/nurts the FLESH. The nail's flesh
The FLOOD strikes/changes the COAST. The flood coast
The CAT seratches/likes the HOUSE. The cat's house
The PROFESSOR draws/has the CIRCLE. The Professor's Circle
The MAIDEN turns/misses the CORNER, The Maiden's zorner
Eight Abstract Pairs
The LORD saves/desires the LIFE. The Lord's life
The DIRECTION points to/is the NORTHWEST. The direction northwest
The LAW stops/limits the SCIENCE. The law's science
The HISTORY pictures/tells the TRUTH. The history's truth
The JOKE breaks/causes the SILENCE. The joke's silence
The DREAM attacks/starts the TROUBLE. The dream's trouble
The TIME commands/sets  the STILB. The time style
The BELIEF melts/becomes the HOPE. The belief’s hope

Design and Materials. Only one of the factors, form class of the
stimulus presentationg was manipulated between Ss in a b x2x2 (Form
Class x Test=trial Context x Noun Concreteness) . analysis of variance with
form class manipulated between Ss and the other 2 variables nested within

ERIC . 11
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S8s. All Ss received a mixed list of concrete and abstract nouns and two
tests on that list, the first with just the subject noun (N) as the test
stimulus and the second test with the complete original context as the
test stimulus (N + V for sentences). The 4 form classes of materials
used were noun pairs, noun phrases, and action and non~action sentences.
Since the procedures involved repeated tests after one presentation with
each § serving as his own control, the order of test-irial was necessarily
confounded with context. Each S received the stimulus noun as the test
stimulus for the initial presentation, and two of the form class groups
(noun pair and noun phrase) received essentially the same context for the
second test. In this way, if the recall of these groups increased with
tests, a practice effect would be indicated. But if no differences were
found for these groups and the sentence groups improved with tests, then
the increase in recall would be a function of test-trial context and not
of order of testing or practice.

All nouns were selected from the norms established by Paivio, Yuille,
and Madigan (1968), who obtained production meaningfulness scores (m), two
ratings of concreteness, C and I, and Thorndike~Lorge frequency (TLF)
counts on 925 nouns. Sixteen nouns rated high on concreteness and 16
nouns rated low or abstract were stielected in order to maximize the differ-
ences in concreteness. These nouns were equated on TLF and matched on m
values of the abstract (mean m = 6.01) and concrete nouns (mean m = 6. 03).
The 32 nouns were then pa1reds so0 that eight pairs were high in rated
concreteness (mean C = 6.70 and I = 6.38) and eight pairs were low in
rated concreteness (mean C = 2.8 and I = 3.86). Twelve additional nouns
were selected from the same source, and three filler pairs were inserted
at the beginning and at the end of the experimental list.

After the nouns were paired, 16 action and 16 nonaction verbs were
selected from those words familiar to at least 85% of all fourth-grade
children (Dale and Eichholz, 1960)., One action and one nonaction verb
were then used to connect each pair, with the requirement that the result-
ing sentences be semantically meaningful. The verbs were judged to be
action and non-sction by E and three associates. The noun phrases were
of three types: 12 possessive nominals (eogo, "the officer's blood")s;

3 adjectival nominals (e.go., '"the time style'"); and an expletive (eogo9
"the direction northwest") All materials were then pretested to insure
that sixth grade children were familiar with all the words. The list is
presented in Wable 1,

Procedure. Each S was tested individually on a paired-associate
recall task. An overview of the general procedure follows: S was seated
in front of a blank screen; was given the standard P-A recall instruc-
tionss practiced with three sample pairs§ studied 22 pairs, sentences, or
phrases; was tested for the 16 correct associates with the paired noun as
the stimulusi was tested again with the complete context of the original
presentation; and was questioned as to his learning methods.

The P=-A recall instructions varied slightly with the form of the
stimulus presentation, but basically S was told that he would hear many

12
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pairs (phrases or sentences) each of which would contain 4wo nouns. S was
- instructed to learn the final noun of each presentation; sc that he could
recall it when he was presented with the first noun.

The presentation and testing rates were 5 seconds for all groups.
These rates are consistent with those suggested by Yarmey (1967) as
optimal for image formation and retrieval. Thirty second delays occurred
between the study trial and first test and between the two tests, at which
times S was reminded of the instructions.

Procedures were utilized to maximize the opportunity for mental
elaboration which were adapted from Paivio and Yuille (1967), S was
seated facing a blank screen, with E seated to the right and slightly
behind S to avoid direct eye contact. The pairs were presented orally to
avoid interference from visual stimuli, and a minimum of noise was main-
tained,

A three-minute post=experimental inquiry followed the second test,
and was designed primarily to determine if S followed the appropriate in=-
structional set (or) to discover what instructional set S did employ.
Paivio and Yuille (1969) have questioned the functional set S actually
uses to learn, and several experimenters have analyzed their data with
respect to the set S reported following rather than the experimenter
defined instructional set (Bagle, 19673 Yarmey and Csapo, 19683 and
Paivio and Yuille, 1969). The data from the present :tudy was to be
analyzed 1n this way, if a large number of Ss reported using a particular
strategy ‘e.g., imagery)o The inquiry was handled in as unobtrusive a
manner as possible. S was first asked to explain how he tried to learn
the list. Then four individual responses were singled out for question=-
ing. The general rule for selection was 2 concrete=~2 abstract pairs,
and, when possible, one of each type having been recalled correctly and
the other incorrectly. 1If S reported using imagery, he was asked to
describe his images.

Results and Discussion

The mean number of concrete and abstract nouns recalled are pre-
sented in Table 2 as a function of form class and test-trial context.
The main effect for noun concreteness was significant, F(1,28) = 46.49,
p < o00ly with Ss recalling more than 1 1/2 times as many concrete as
abstract nouns. No other main effects were significant at the .05 level,
The predicted form class main effect approached significance, F(3,28) =
2.69, .05 < p <.10, as did the predicted test-trial context, F(l 28) =
3.97y 05< p <.10, T.2 failure to find these significant main effects
mar in part be due to the small sample size (n = 8) and o the signifi-
cant interactions between each of these factors and noun concretenesss.
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TABLE 2

Mean Number of Abstract and Concrete Nouns
Correctly Recalled as a Function of Form Class
and Test-trial Contexts Experiment 1.

Test~trial Noun Presentation Form
1
context concreteness Non~action Action Pair Phrase Total
Concrete k.62 h,12 2,62 4,38 3,94
1-No Context Abstract 2.62 2,50 2.62 2,75 20,62
Sub=total 3,62 3,31 2,62 3,56 3,28
Concrete 5.12 h,75 3,12 4,38 L34
2~-Context Abstract 2.62 2.88 2,25 2,62 2059
Sub=total 3.88 3.81 2,69 3,50 3,47
TOTAL 3.75 3.56 2.66 3,53

The Test=trial Context x Concreteness interaction was found to be
significant, F(1,28) = 6. 79, p < .05, and the appropriate means are pre-
sented in Table 3. Scheffe's test for multiple comparisons (Edwards,
1968) demonstrated that the presentation of the complete context at test-
ing did not facilitate the recall of abstract nouns (p > .05), while it
did increase the recall of concrete nouns (p < .05). The increased
recall of concrete nouns with N + V test stimuli is consistent with
previous findings where the nouns were more or less concrete (Rohwer,
Shuell, and Levin, 19673 Ehri and Rohwer, 1969§ and Bower, 1970), while
the change in recall with abstract nouns more closely approximates the
effects cf anomalous contexts on recall (Rohwer and Levin, 1968).

Also significant was the Form Class x Concreteness interaction
F(3,28) = 2,96, p < 205, The means for this interaction are presented in
Table 4, The critical hypotheses tested by this interaction were that
sentences would facilitate the recall of concrete but not abstract nouns
as compared to a control condition. In order to test these hypotheses
Dunnett's test (Edwards, 1968, pp. 148=150) for comparing each treatment
with a control was computed separately for concrete and abstract noun
recall, and as predicted the 2 sentence groups recalled significantly
more concrete nouns than the controls Non-action, t(X = 3, df = 28) =
3,28, p <.0l, and action, t (3,28) = 2,59, p < +053 while the phrase
Ss did not recall 51gn1f1cant1y more concrete nouns than the control,
t(3 28) = 2,48, p > .05, This finding is consistent with Rohwer’s (1966
and 1967) sentrnce facilitation hypothesis. Dunnett's test applied to
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TABLE 3

Mean Number of Concrete and Abstract Nouns
Correctly Recalled with N and N + V Contexts:
Experiment 1.

Testetrial Noun concreteness
context Concrete Abstract
1N 3,94 2.62 3,28
2-N + V .3k 2.59 347
bo1h 2,61

the abstract means revealed no significant differences, t < 1.0, and the
hypothesis that no sentence facilitaticn form class effect would be found
with abstract nouns was confirwed. It seems that there 1s another con-
dition which must be added to Ehri and Rohwer's (1969} list of conditions
under which sentence facilitation does not hold, which is, sentences con-
taining abstract nouns. Inspection of the means in Table L also revealed
no differences in the number of abstract and concrete nouns recalled when
the form class was noun pairs. This finding was inconsistent with Yuille
and Paivio’s (1967) finding with children, and leads to the conclusion
that Paivio's (1969) general concreteness finding may not hold for non=-
elaborated noun pairs when c¢hildren are the subjects.

TABLE &
Mean Number of Concrete and Abstract Nouns

Correctly Recalled for 4 Form Classes:
Experiment 1

Form class
Noun concreteness
Non=action Action Noun Noun
sentence  sentence pair phrase
Concrete 4,87 k. hs 2.87 4,38 4.1k
Abstract 2,62 2,69 2.44 2.69 2,61
3.75 3,56 2,66 3.53
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The final hypothesis, that action verbs would lead to more nouns
recalled than non~action verbs, was not supported. Not only was the form
class main affect non=-significant, but the direction of the differences
was opposite from that which was predicted. Although the presentation of
the complete context and the use of concrete nouns tend tu reduce these
unexpected differences, the interactions predicting the effects of verbally
implied action to be particularly large under these conditions were not
confirmed. This study has clarified nothing with respect to verbally
implied action; and it seems thai one or both of Rohwer and Levin's (1968)
hypothetical explanations may also hold here: that verbally implied
action is unrelated to recall, or that the subjectively evaluated differ~
ences between action and norn-action verbs was not large enough to allow
for significant effects. In order to test the second of these possible
conclusions, norms must be established. For a description of the norms
needed see the implications section of this paper.

However, the following argument is offered in lieu of the conclusicn
stating that there is no verbally implied action effect to be found.
Pictorial action seems to consistently increase recall (Rohwer, 1967 and
Davidson, 1969). The verbs portrayed in the pictorial action experiments
do not differ markedly from the action verbs in the present study. What
differs between the two conditions is that the action verb only implies
action, and this may not be enough for children. Therefore, the hypothesis
is offered that action verbs plus imagery instructions should produce the
same beneficial effects as pictorial action.

EXPERIMENT II:
VARIABLES EFFECTING IMAGERY INSTRUCTION IN CHILDREN

The present study was conducted to test the same hypotheses as
Experiment I plus those relating to imagery instruction. To repeat the
general hypothesis mentioned in the discussion of Experiment I--it is
predicted that action verbs presented with instructions to image will
lead to higher recall scores than: action verbs without such instruc-
tions,; and nonaction verbs presented with instructions to image.

Imagery is a construct developed primarily by Paivio (1965, 1968a,
196%a, 1969b, and 1970). One of the c¢ritical predictions from Paivio's
theory of imagery is that concrete nouns should be recalled more easily
than abstract nouns because they have a higher probability of arousing
memory images (Paivio, 1965 and 1969a). Paivio and his associates have
frequently found support for this hypothesis with college Ss (Paivio,
Yuille, and Smythe, 19663 and Paivio, Smythe, and Yuille, 1968). However,
Paivio (1969b) and others (c¢f., Reese, 1969a) have discussed the problems
of extrapolating Paivio's research on imagery to children, since few
studies have varied noun concreteness in studies with children (Paivio
and Yuillo, 196€). Cognitive theorists (Bruner et al., 19663 Neisser,
19683 and Piaget and Inhelder, 1969) stress that imagery is a dominant
mode of representation with young children (i.e., about age 7 and
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younger), but that it becomes relatively less important with age. Paivio
(1969b) also suggests that imagery is well developed in young children,
but that it is rnot functional as & means of coding verbal material until
the child is capable of making transformations between {he verbal and
imagery modes of representation. Dilley and Paivio (1969) have found
support for this hypothesis in a study involving young c¢hildren (ages 4=6).
They found that pictures lead to high recall when they are the stimulus
term, but decreased recall when they are responses, The present study
involves older children (about age 11) and this transformational ability
is assumed not to be a problem since imagery for this age S is considered
to be a highly symbolic form of representation (Bower, in press; Paivio,
196%a3 and Rohwer, 1969) and not predominantly a pre-symbolic mode of
representation (Bruner et al., 1966).

In experiment I it was found that Ss in the noun pairs conditicn
recalled equal numbers of concrete and abstract noung&, which suggests that
although concrete nouns may arouse more images with college students this
may not be the case with children. An alternative hypothesis is that the
concrete nouns arouse images but ihat imagery is not an effectiwve learning
strategy. If this hypothesis is correct, then instructional sets to use
imagery should not increase the number of nouns recalled. However; if
children fail to create images spontaneously when given concrete nouns,
thea instructional sets to form images should increase the number of
nouns recalled. The general conceptual approach here is developmental,
that is, as children get older it is assumed they need less instruction
sbout forming or using appropriate imagery mediators.

In addition to the predicted Instructional Set x Form Class inter-
action; it seems that imagery instructional se’s should be more effective
with concrete than abstract nouns. Paivio (1969a), however, reports
difficulty in verifying this assumption, since subjects tend to use
alternative strategies when the instructional sets are not appropriate
for the materials to be learned (e.g., imagery instructions with abstract
pairs of nouns). More recently two studies (Yarmey and Csapo, 1968; and
Paivio and Foth, in press) have reported finding this interaction between
instructional set and noun concreteness. In the Yarmey and Csapc (1968)
experiment it seems that strict instructional sets and/or cooperative
subjects led to this finding, while Paivio and Foth (in press) used a
pictorial orienting task to force their Ss to use imagery for abstract
nouns. The present study will use imagery instruct onal sets in an atiempt
to ensure that Ss use imagery when it is assumed they should (w/concrete
nouns) and also when it assumed not to be aroused (w/ébstract nouns). How=
ever, the use of orienting tasks (Paivio and Foth, in press; Bower, in
press; and Taylor, 1968) may be the optimal way of controlling imagery and
verbal modes of processing.

Method

Subjects. The Ss in this study were 96 sixth-grade children selected
from the same school as the fifth-grade children in experiment I, The 96
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Ss were randomly assigned to one of 8 groups9 which were formed by the
factorial combination of 4 form classes and 2 levels of Instructional
set.

Design and materials. Half the design was identical to that of
experiment I, while the other half received the same form classes and
other manipulations plus administration of imagery instructional sets, with
the instructional set factor manipulated between Ss. The resulting
design is a b x 2 x 12 x 2 x 2 (Form Class x Instructional Set x Ss X
Noun Concreteness X Test-trial Context) factorlal design with the last
two factors nested within Ss.

The ‘materials from the previous experiment I were used in the pre-
sent study (see Table 1).

Procedures. Each S was tested individually on the same (one=-
prpsentatlon two-test-trial) P-A recall task. The same procedures as
those in experiment I were used except that half the Ss received imagery
instructions in addition to the standard P-A instructions. The general
aim of the imagery instructions was to get S to construct an interacting
image around the two nouns presented, and for S to use this interacting
image (picture) to remember the nouns. The instructions were provided as
more of a set to respond than training in how to image, and therefore
allowed for individual differences in S's understanding of what was
expected of him, as well as differences in imagery ability (Sheehan, 19663
Kuhlman, 1960). No pictorial examples were provided and only limited
feedback was supplied when S described his images for the prazctice pairs.

The difficulty in constructing functional imagery instructional sets
was compounded by several factors: the differences in elaboration re-
quired for different form classes; the use of a mixed list of abstract
and concrete nouns, and the problems assoclated with controlling response
sets to such a list (Paivio and Yuille, 1969); and that no experiments
reported in the literature manipulated imagery instructional sets with
children (Rohwer, 1969). It is also possible that the presentation/
testing rate of 5 seconds per pair may be too short for children to con=
struct adequate images (Wood, 1967).

The post-experimental inquiry was considered more critical in the
present experiment than in experiment I, since it provided an index of how
well the Ss followed the imagery instructions, as well as some examples
of constructed images reported by children. However, this knowledge was
used solely as a take off point for future research, rather than as a
means ol eliminating Ss in the present study for failure to follow
instructions. The post=experimental inquiry served the same purpose with
the control Ss (no imagery instructional set) as it did with the fifth~
grade Sg in experiment I. However, in this case a baseline of verbal
reports was available for classifying Ss as to whether or not they used
imagery as a means of remembering specific pairs or the entire list.



PG> S

wllpes

Results

The dependent measure was the number of nouns correctly recalled,
with four scores obtained on each S, abstract and concrete scores under
both no context and context conditions at testings.

As predicted imagery instruction facilitated noun recall as compared
to the control group, F(1,88) = 3.96, p < .05. Howewer, although imagery
insSructional sets did increase recall as expected, none of the hypotheses
predicting significant interactions were supported. The only interaction
involving instructional set with an F value in excess of unity was
Instructional Set x Form Class, F(3 ,88) = 1,17, p > .05 (see Table 5),
and no support was " found for the Instructional Set x Noun Concreteness
interaction critical to Paivio’s (1969a) two process theoryo.

TABLE 5
Mean namber of nouns correctly recalled

as a function of Form Class
and Instructional Set, 96 sixth-grade 8s

Form Class
Instructional Set Total
Non=~Ac¢tion Action Pair Phrase
Imagery b,17 Lo.ho k.00 3,60 L. oh
Control 3011'} 301"'0 3069 3079 305_0
Total 3,66 3,90 3,84 3,69

Although the main effect of form class was not significant (F<< 1),

the Form Class x Test~trial Context interaction was 3ignificant, F(3 88)

= 7,93, p < .0l. However, as can be seen in Figure 2, it seems that this
effect is included within a significant second order interaction, Form
Class x Test=trial Context x Noun Concreteness, F(3,88) = 3.20, p < .05.
The predictlons relevant to this interaction were that: sentences
(primarily those connected by an action verb) facilitate rewall only when
the nouns are concrete and the original stimulus context is presented at
testing, but neither Form Class nor test-trial context effects recall
when the nouwns are abstract.




TABIE 6

Mean Number of Concrete and Abstract Nouns Correctly Recalled
as a Function of Form Class and
Test=trial Context, for 96 Sixth-grade Ss

Test-trial Noun Form Class Total

context concreteness Non=Action Action Pair Phrase
Concrete 4,38 4,29 4,58 4,21 4,36

1-No Context Abstract 2,67 2,96 3,17 3,20 3,00
Sub=total 3,52 3,62 3,88 3,70 3,68
Concrete 4,75 5.21 4,50 4,21 4,66

2=Context Abstract 2.83 3,12 3,12 3,17 3,06
Sub=total 2,79 4,17 3,81 3,68 3,86
TOTAL 2,66 3,90 3,84 3,69

From Figure 2 and Table 6 it can be seen that the critical compari=
sons for testing these predictions involve recall of concrete nouns and
are between the following orthogonal sets of means: (a) Action-no=
context + Nonaction-no=-context vs Action-context + Nonaction context
(4029 + 4.38 = 5.21 + 4.75)5 and (b) Action=context vs Non-action context
(5.21 vz 4.75)., The differences were tested by orthogonal comparlsons on
treatment means (Edwards, 1968, pp. 135-138)., The *test for comparison "a"
was significant, t (1, 88) = 2032, p < .05, which suggests that the pre-
sentation of sentence context at testing does facilitate the recall of
concrete nouns. The fest for comparison '"b" was also significant, t
(1,88) = 2.30, p < .05, which suggests that verbally implied action " does
facilitate recall but only when the context is presented at testing and
the nouns to be recalled are concrete. A third orthogonal comparison,
which was identical to comparison "a' but with abstract nouns, was non=-
significant, t (1,88) < 1.0.

The first comparison above revealed that the presentation of
sentence context (N + V) at testing can improve recall under certain con-
ditions. The main effect for test=trial context was significant, F
(1,88) = 13,28, p £ .01, However, this effect is totally within the two
first-order interactions (Test-trial Context x Noun Concreteness, F (1,88)
= 5,80, p < .05; and Test-trial Context x Form Class, F(3,88) = 7. 93,
P <o 01); and the Test-trial Context X Noun Concreteness x Form Class
second-order interaction, F(3,88) = 3. 209‘2 < .05, This second order
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interaction is depicted in Figure 2, and the conclusion can be drawn

from this figure and the comparisons above that the presentation of
context at testing facilitates recall only when the nouns are concrete
and when the original context is a sentence (either action or non=-action).

5.0 § _~ CONTEXT
CONCRETE
i \ NO CONTEXT
| .0 &
l CONTEXT
| £
E . ABSTRACT
3.0 o
[L 8 g \ NO CONTEXT
:’- o
E 2 2.0 $=
| =
t; &
; 1.0 -
{ I | !
4 ' S T
Phase Non-=action Action Pairs
sentence sentence
CONNECTIVES

Figo 20 Connective x Context % Concreteness interaction
showing that the number of concrete nouns correctly
recalled increases when the nouns were presented in
sentences and vhen the original sentence contexts
(particularly action sentences) were presented at

. testing.

The test-trial context factor confounds order of testing (practice)
with the context presented at testing. However, it seems that if the
significant effects were due to practice, then the effect would be more
general and include abstract ncuns as well as concrete, That practice
is not the critical factor can be seen from the means appropriate for the
Test~trial Context x Form Class interaction (see Table 6); for if practice
was important then sub-totals for the noun pairs form class should in-
create from trial 1 to trial 2, and it does not.
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Noun concreteness again accounted for a large portion of the total
variance and produced a significant main effect, F (1,88) = 74.22,
P < .00l. As can be seen in Figure 2, this effect is very general, and
concrete nouns are always rscalled about 1) times as often as abstract
nouns. This is in opposition to the results found in experiment I, in
that, non-elaborated concrete noun pairs were recalled significantly more
often than abstract noun pairs in the present study and not in the
previous oneo

Analyses of the post=experimental questionnaire revealed that half
the Ss given no mediation instructional sets for each form class condition
(n = 6) reported using imagery mediators (in varying degrees) on their
own. The 5-~way analysis of variance for repeated measures which appears
in appendix B~2 was calculated for the no instructional set Ss (N = 48),
This analysis is similar to the original analysis of the data except that
reported imagery replaces instructional set as a factor. The resulting
design is a 4 x 2 x 6 x 2 x 2, with the first two factors, form class and
reported 1magery9 belng fully 2rossed and the last two factors nested
within 8s (n = 6).

The analysis of variance revealed that Ss reporting self=instructed
imagery recalled significantly more nowns than those Ss not reporting
imagery, F (1,40) = 6,12, p «€ .05, The expected interaction between
imagery and concreteness was not significant (F < 1.0), nor were any
other interactions significant involving reported imagery. However; the
Reported Imagery x Test-trial Context x Noun Concreteness interaction did
excede unity, F (T,40) = 1.69, P > 05. The means for this nonsignificant
interaction are reported in Table 7. 4n inspection of these means reveals
a slight trend in the direction that reported imagery facilitates recall
of concrete nouns more than abstract nouns, while the major reason for
this trend seems to be that those Ss reporting imagery recalled many more
concrete nouns when the complete context was presented.

22
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TABLE 7

Mean Number of Concrete and Abstract Nouns Recalled
as a Function of Whether Control Ss Reported Imagery and the
Test=trial Context.

Reported imagery
Test=trial context Imagery None
Concrete Abstract Concrete Abstract
1l- No Context L.62 3,08 3,67 2029
2= Context 5,04 30,12 3,79 2.41
Total 9066 6020 70L|'6 L"o?O
7.90 6,08

Since the instructional set S was supplied with did not interact with
any of the factors in the first analysis, no major changes in the results
are expected here when the imagery Ss are not represented in the data.
This assumption was for the most part supported, with the main effects
for test-trial context and noun concreteness again significant, F (1,40) =
7.81 and 37.87 respectively, p « .0l. Although the expected Test-trial x
Noun Concreteness and Form Class x Test trial X Noun Concreteness inter=-
actions were not significant, 1.5< F <« 2,0, p >.05; the Form Class X
Test=trial Context interaction was significant, F (3,40) = 3.28, P < 2056
Table 8 includes the means involved in these interactions, and a compari-
son between tables 6 and 8 reveals only minor differences. In summary,
the major finding in this post hoc analysis was that Ss reporting imagery,
even though given control instruction, recalled significantly more nouns
than the remainder of the control Ss.

23
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TABLE 8

Mean Number of Concrete and Abstract Nouns Correctly
Recalled by 48 Sixth-Grade Ss Given Control
Instructions as a Function of Reported Imagery and
Test-triat Context

Test~trial Noun Form class Total

context concreteness Non=Action Action Pair Phrase
Concrete 3.75 3.75 4,66 4 42 4,15

1-No Context - Abstract 2025 2.58 2.75 3,17 2.68
Sub-~TO‘tal 3000 3016 3071 3079. 301"‘2
Concrete h,25 4,50 4,58 k.33 4 42

2-Context Abstract 2033 2.75 2,75 3.25 2077
Sub=TO‘tal 3029 3062 3067 30 79 3059
TOTAL 3.15 3.40 3.69 3,79

Discussion

One of the major purposes of the first two experiments was to
determine the effect of verbally implied action on the P~A recall of
nouns, and further, to determine what factors interact with verbally
implied action. Verbally implied action was only found to facilitate
recall under very limited conditions, when the N + V original context
was supplied at testing with concrete nouns. The effects of verbelly
implied action were found to be much less consistent than those reported
for pictorial action (Davidson and Adams, 19703 Rohwer, Lynch, Suzuki,
and Levin, 19673 and Rohwer et al., 1968). It seems possible that only
when an appropriate relationship is established will the recall of noun
pairs be facilitated (Asch, 1968 and 19695 and Bower, 1970b), and that
action may only provide an appropriate relationship for concrete nouns.
That verbally implied action was found to facilitate the recall of con~
crete nouns only when the N + V were presented as test stimuli and not
when the noun alone was presented, may only be an artifact of the single
presentation on which S heard the sentence, and this effect should be
replicated over trials.

Two critical interactions were hypothesized involving imagery
instructional sets; and neither interaction even approached statistical
significance. The hypothesis that verbally implied action plus imagsrv
will facilitate recall in a manner similar to pictorial action was
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totally unsupported. However, the hypothesis should not be discarded
since the result may hsva been due to inadequately controlled imagery
instructional sets. An evaluation of the effects of the present imagery
instructional sets would suggest that the sets could be improved upon,
for example, with the addition of an orienting task (Paivio and Foth, in
press) or training procedures (Yarmey and Csapo, 1968). The Instructional
Set % Noun Concreteness interaction predicted by the two process (1magery
and verbal) theory of mediation (Paivio, 1969a) was also unsupported in
the present study. Repeated attempts by Paivio to find this Instructional
Set x Noun Concreteness interaction have been unsuccessful (Paivio and
Yuille, 1967 and 19693 and Yuille and Paivio, 1968). Once again the
problem seems to be one of discovering means of controlling Ss functional
mediating response set (Paivio and Foth, in press). Further evidence that
Ss functional response set was not adequately controlled by the present
Instructions comes from the the analysis of the post experimental inquiry.
In that, when permitted to, Ss seek out functional response sets has
frequently been demonstrated (Tulving, 19623 Paivio and Yuille, 19693
Eagle, 1967, and Bower, in press), It is suggested that both the verbally
implied action and noun concreteness interactions with imagery instruc-
tional sets need further study utilizing more well controlled instruc=-
tional sets.

An interesting contradiction between experiments I and II involves
the form class effect (Rohwer, 1966 and 1967). The initial intent of
the current research was to discover what conditions increased the
facilitative effeect of sentences, as the assumption was made that in
general sentences would be facilitating, In experiment I sentences were
facilitative, at least with concrete nouns, and Rohwer's (1966) form
¢lass finding was essentially replicated. However, with the sixth-grade
55 in experiment II the recall of the noun pair condition was identical
to that of the 2 sentence conditions. Analysis of the significant Form
Class x Noun Concreteness x Test~trial Context revealed that sentence
facilitation occurred only when the nouns were concrete and the iest
stimulus was the N + V context. Rohwer's (1966, 1967, and 1970)
research, in which he has corsistently found sentence facilitation, has
not utilized abstract nouns, and the consistent finding in the present
research that sentences do not facilitate the recall of abstract nouns
seems to add @ new dimension to the sentence facilitation hypothesis.

The fact that in the present study meaningful sentences did not
facilitate the recall of concrete nouns when N was used as the test
stimulus, is in direct opposition to previous findings (Rohwer, 1966 and
1967), However, there were mz jor differences between the Rohwer studies
and the present one. TFirst the inclusion of sentences containing abstract
nouns may have reduced the probability cf S using the sentence context as
a cue. Second, it is possible that sentences used by Rohwer and his
assoclates provided more direct relations between the noun pairs to be
associated, and a review of Hohwer's sentences (cf., Rohwer, 1967) re-
vealed a general tendency for the verbs to be related to one of the
nouns. Although in the present series of studies the sentences were con=
structed so as to provide a meaningful context, verbs were selected so
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as to minimize the previous associations between noun and verb., For
example, the sentence~~The professor drawe the circle--~was used in the
present study as opposed to--The professor teac™es the circle==which has
a noun-verb relationship with high probability of occurrence. It is
hypothesized that sentence facilitation should only occur when the
sentence provides an appropriate relationship, and for many pairs it may
be difficult to establish such a relationship in one trial. Therefore,
the conclusion of studies finding sentence facilitation (Rohwer, 1966 and
19673 Bean and Rohwer, 1970; and Milgram, 1967) might better be that
highly related and not just meaningful sentences will facilitate children's
recall of concrete noun pairs,

The present study served to clarify the effects of presenting the
original context as the test stimulus. Nearly a significant main effect
for test-trial context was obtained with fifth-grade Ss, and this effect
was highly significant with sixth-grade Ss. These results are consistent
with those found in several other studies (Rohwer, Shuell and Levin, 1967
Ehri and Rohwer, 19693 and Bower, 1970), but inconsistent with those of
Rohwer and Levin (1968)., It seems that Rohwer and Levin's use of
anomolous and meaningful sentences restricted the N + V context facilita-
tion, and this assumption is given scme support by trends in the appro-
priate direction of Rohwer and Levin's ddta for meaningful sentences. A
similar finding occurred in the present study since N + V context did not
facilitate the recall of abstract nouns. In summary then it seems that
N + V test context does facilitate the recall of concrete jpouns embedded
in meaningful sentences,

With %his new data i1t now seems that the three alternative hypotheses
to Rohwer and Levin's (1968) conclusion that verbs are not functional
stimuli for recall of noun pairs embedded sentences must now again be con=
sidered tenable, '"Three additional interpretations should also be men=-
tioned., The first is that the subject noun and the verb serve as a
single configurational stimulus for the object noun. The second is that
independent assceciations are formed between the subject and objest nouns
and, between the verb and object noun. The third is that an association
is formed between the subje¢t noun and the verb and between the verb and
the\object/noun such that on test trials the verb mediates between the
subject and object nouns. Although no one of these three interpretations
is entirely dibkcounted by the present results, each implies the prediction
that N and V condltlon should produce the best performance and this pre-
diction was not confirmed." (Rohwer and Levin, 1968, p. 140). Each of
these hypotheses seem to be consistent with the "appropriate relationship
hypothesis" proposed earlier; however, the first alternative about a
single configurational stimulus seems more consistent with both the data
and recent theoretical statements by (Asch, 19683 and Bower. 1970).

The final variable to be discussed is noun concreteness. The results
in the prassent study replicate and extend the results of the previous
study manipulating noun concreteness with children {(Paivio and Yuille,
1966). Although the sffect of noun concreteness is large and quite con-
sistent across fifth=- and sixth-grade Ss in the present study, it may be
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difficult to determine the reason for this difference. The problem
arises mainly because the norms on concreteness-imagery-vividness are
all based on the ratings of college Ss (Gorman, 19613 Tulving, McNulty,
and Ozier, 19653 Paivio, Yuille, and Madigan, 19683 and Spreea and
Schultz, 1966), The recent interest in manipulating the concreieness
or "imagery value" of words has occurred because several researchers
(Paivio,’ 1965; Paivio and Yarmey, 19653 Yarmey, 19673 Gorman, 1961;
Dukes and Basfian, 1966; Paivio, Yuille, and Smythe, 19665 and Paivio,
Smythe, and Yuille, 1968) have found that con¢rete nouns are recalled
significantly more than abstract nouns even when production meaningful-
ness (m) and Thorndike-Lorge Frequency are controlled, when college Ss
are the population. These findings led Paivio (1969) to propose Lis two
process theory of associative mediation, which states that concrete
stimuli (nouns or pictures) are recalled more frequently because these
stimuli evoke mental images in S. In a factor analytic study Paivio
(1968a) found that rated concreteness and imagery are the most potent
stimulus f:ctors yet isolated with respect to correlations with paired-
associate recall (again with college Ss).

Why were conerete nouns recalled more by children in the present
study? At least in part this probably occurred because of mental imagery,
but matching for m on Paivio et al.’s norms is not sufficient to rule out
meaningfulness as the underlying factor with children. It seems that
although the abstract nouns used in the prescnt study were all known to
the children they were not as meaningful tc those Ss as the concrete
noumns. Although m probably varies between the abstract and concrete
lists, it is more likely to be something like Deese's (1965) conception
of associative meaning or Bower's (1970) conception of meaning as a
bundle of semantic features that is confounded with noun concreteness in
the present study. Partial support for such a finding comes from the
fact that neither presentation or testing within the context of a sen=~
tence facilitated the recall of abstract nouns. However, the critical
point is that, no matter what the underlying factor the materials to be
learned are very important (Battig, 1968).

EXPERIMENT III:
THE FACILITATION OF CHILDREN'S RECALL WITH IMAGERY
AND SENTENCE GENERATION INSTRUCTIONAL SETS

The primary purpose of the present study was to develop well con=-
trolled instructional sets to elaborate, both imagery and senterce
generation, and to determine the facilitative effects of these instruc~
tional sets on the one=trial paired-associate recall of children. 1In
addition it was suggested that the increased control of Ss functional
mediational set should lead to a more powerful test of the interaction
critical to Paivio’s (1969a) two process theory of mediation, that Ss
given imagery instruction should recall more concrete than abstract
nouns while sentence generation instructions should be equally facilita-
tive for the recall of all nounso.
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The facilitating effects of imagery instructional sets when compared
to control groups in paired-associate (P=A) learning have been con-
sistently demonstrated with college students (Bower, in press; Bugelski,
Kidd and Segman, 19683 and Paivio, 1968b)s but whether imagery instruc-
tion is superior to verbal mediation is in doubt (Paivio, 1969a) since
both seem to be equally facilitative (Paivio and Yuille, 1967 and 1969:
and Yuille and Paivio, 1968). However, there is limited evidence (Yarmey
and Thomas, 19663 and Bower, in press) that imagery instruction leads to
slightly higher P=A recall than verbal mediation, but again thi.. evidence
was obtained with college Ss3. Paivio (1969a) has proposed that imagery
instructional sets should facilitate the recall of concrete nouns more
than verbal mediation, and that the reverse should be true for abstract
nouns. This hypothesis has been unsupported in several studies (Paivio
and Yuille, 1967 and 19693 and Yuille and Paivio, 1968), but has recently
been supported when extra precautions were taken to insure that S
utilizes only the specified instructional set. This has been accomplished
by supplying strict instructional sets which include examples, either
pictorial or verbal (Yarmey and Csapo, 1968); and by providing an imagery
orienting task (Paivio and Foth, in press). It seems that research
appreaches whic¢h attempt to insure Ss attention and comprehension of the
instructional set (Yarmey and Csapo, 19683 Paivio and Foth, in presss and
Bower, in press) and attempt to demonstrate under what conditions imagery
facilitates recall (Paivio, 1969a and bg Eower, in presss Rohwer, 19693
and Palermo, 1969) are necessary for valid inferences to be drawn about
associative imagery.

Although the same approach and controls are needed for research on
children's imagery, the problems are even greater with children since only
a few studies have manipulated imagery instructional sets with children
(Reese, 1969b3 Taylor and Black, 1969; and Montague, 1970). Recently more
interest scems to be directed towards children's imagery, as evidenced by
recent symposia on developmental (Reese, 1969a) and educational implications
(Taylor, 1970) of research on imagery. In these symposia Rohwer (1969)
and Davidson (1970) have pressed the need for increased research utilizing
instructional sets, which should lead to more well controlled experiments
and more direct educational implications. The emphasis on instructional
sets is consistent with the position that imagery is a mode of internal

‘communication (i.e., rr-resentation, mediation, and/or memory processing),

and that the probability of any given S using the imagery mode of internal
communication inereases with the concreteness of the material and the
degree to which the instructional set controls Ss mediating responses.

The prasent study iested thrse kinds of instructional sets: imagery,
verbal or sentence generation, and ¢ontrol==given no mediation instruc-
tions. On the basis of previous research with children (Taylor and Black,
1969) and adults (CF. Paivio and Yuille, 1969) it was predicted xthat
imagery instructions would facilitate the recall of nouns. Previous
research by Rohwer (1967, 1968, 1970, and in press) has demonstrated that
instructions to genmerate sentences also facilitates the P-A recall of
nouns. However, little is known about the relative effects of imagery
and sentence generation instructions with ¢hildren. A study by Ruth
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Montague (1970) provides the only data available on this topiz. She
tested 7 year-old ghetto children on two levels of imagery, sentence, and
naming conditions (with and without supplied elaboration appropriate for
each condition, for example with and without pictures for Ss given
imagery instructions). Although this study is interesting for sevsral
reasons, the three conditions most critical to the present study are
represented by the instructional sets with no imposed elaboration. It
seems that sentence generation instructions facilitate the P-A recall of
7=year-olds, while imagery instructions produce only about the same
number of nouns ¢orrectly recalled as control instructions. Montague
(1970) concludes that there is an imagery production deficiency with
these childreng but an alternative hypothesis could be that Mentague's
imagery instructional set, although quite c¢lear to the adult reader, may
not have supplied her 7=ysar-olds Ss with enough of a set to construct

- appropriate memory images. Results suggesting the need for imagery
training procedures in support of this alternative hypothesis have been
reported recently by Taylor, Josberger, and Knowlton (1970), who found
no evidence for an imagery production deficiency with retarded ¢hildren
(ca 2-9)0 However, the critical question in the present study is—-will
both imagery and sentence=generation instructional sets facilitate fifth-
grade Ss recall of noun pairs.

As in the first 2 experiments noun concreteness is alse of interest
in the present study, and two levels of concreteness (abstrast and con-
crete) were manipulated within a mized 1ist. The main effect for noun
concreteness found consistently with adults (e¢f., Paivio, 1969) and
c¢hildren (Taylor and Black, 1969) was predicted for the present study.
In addition it was liypoethesized that noun concreteness would interact
with instructional sets, as predicted by the two process theory of
mediation (Paivio, 1969a). Specifically it was predicted that children
will recall more concrete nouns when given imagery instructions since
both verbal and imagery mediators would be available to S, and that
sentence generation instructions will also facilitate the recall of con-
srete nouns as compared to controls. Further, it was predicted that
only sentence generation instructions will fagilitate the recall of
abstract nouns since by definition imagery is not aun appropriate rela-
tion or preferred mediator (Paivic and Yuille, 1969) for remembering
abstract nouns.

A final factor of interest in the design for initial reczll is the
form ¢lass within which the noun pairs are presented., It has been con=
sistently reported that noun pairs embedded in sentences are recalled
better than noun pairs presented aione (Rohwer, 1966 and 19675 and
Milgram, 1967), but no data is available in which a mixed list of
sentence and noun pair forms of presentation was employed. It seems
possible that when S is given a mixed list of sentences and pairs he
would be more likely to supply his own elaborative context for the pairs
than when given a list containing pairs only. This extension of Rohwer's
(1966) theory of mental elaboration seems consistent with the hypothesis
that there is a spontaneous production deficiency of elaboration media-
tion in ¢hilaren (Rohwer, 1967 and 1968: and Montague, 1970) which may
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still be functioning until the eighth grade (Rohwer, 1970; Bean and
Rohwer, 1670). It was not expected that this fcrm class factor would
interact with instruction; since Montague (1970) reports additive effects
of supplied sentence elaboration plus instructions to use sentences, and
no Form Class X Instructional Set interaction was reported by Taylor and
Black (1969). However, it was predicted that form class would interact
with rated noun concreteness-imagery, and Black (1969), with sentences
only facilitating the recall of concrete nouns (Taylor and Black, 1969).

In addition to adding to our knowledge of elaboration effects on
immediate recall, the present study was also intended to extend these
findings to both transfer and retention. As an extension of Rohwer's
theory of mental elaboration (Rohwer, 1968) it was expected that Ss
instructed to elaborate, either with images or sentences, would be able
to transfer their skills to a new list (Rohwer, 1968) and that the P-A
recali of these elaboration Ss would be facilitated as compared to con-~
trols. It was further predicted that Ss given an initial mixed list of
sentences and pairs would recall more nouns from a transfer list of
noun pairs than: Ss always provided with sentences on the initial list,
since this group is not used to constructing their own sentences; and
Ss who recelved only noun pairs because of the spontaneous production
efficiency noted earlier.

Palermo (1969) has reported that concrete items assumed to be
evoking imagsry are retained minimally over a two-day period, which
seems inconsistent with Bower's (in press) assumption that memory images
should result in rather permanent traces with a slow decay-rate,
Although the effects of instructional set on retention would probably be
minimal over a one-week period, it was expected that instructional set
differences would still be significant after one-week, when measured by
a relearning tac’ioc It was further hypothesized that more concrete than
abstract nouns would be recalled during relzarning.

Method

Subjects. Ninety fifth~grade students from a heterogeneous rural=-
sururban school were randomly assigned to one of nine experimental groups.
The entire fifth-grade population (N = 131) had been arbitrarily assigned
at the beginning of the year into three hocmercoms. It was assumed that
as of the beginning of the ysar no systematic diffeiences existed between
the experimental groups drawn from two homerooms and the relearning con=
trol Ss drawn from the third homeroom.

The experiment was conducted during a period of high absenteeism
which was most probably related to a near epidemic of a 24 to 48 hour
virus infection. This resulted in 21 of the original experimental Ss
being absent on the day the relearning post-test was administered, which
reduced the N of experimental Ss from 90 to £9. Six additional Ss were
randomly dropped from the analysis of the relearning post-test in order
to obtain equal cell n (2 = 7).
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Design and materials. Each S was randomly assigned to one of the 9
conditions resultlng from a fully crossed factorial design. S received
either imagery, sentence generation, or no mediation instructions and was
presented with noun pairs in one of 3 form classes, The instructional
set=form class condition S served in for list 1 was also used as his
condition label for lists 2 and 3.

The nouns for test 1 were selected from the norms established by
Paivio, Yuille, and Madigan (1968}, which were obtained on college Ss.
List 1 contained the same nouns and pairings used by Taylor and Black
(1969), which were selected as follows. Sixteen nouns rated high on
imagery and concreteness and 16 nouns rated low or abstract were
selected so as to minimize differences in production meaningfulness (u)
and maximize differences in 1magery=nconcreteness° The nouns were then
paired so that 8 pairs were high in rated concreteness (mean C = 6.70)
and 8 pairs were low in rated concreteness (mean C = 2.86). According
to Paivio et al. (1968) the concrete nouns should arouse more nonverbal
images than the abstract nouns, and Yuille (1968) has demonstrated the
image evoking aspect of concreteness is the factor critical to recall.
Twelve additional nouns wers selected from the same source, and 3 filler
pairs were inserted at the beginning and end of the experimental list,
The verbs for the sentence and pair-sentence form classes were selected
from Taylor and Black (1969)., Half the verbs were labeled action types
by these Es (see experiments I and II) and the other half non=action,
with each verb sslected for a noun pair so as to provide a highly meaning-
ful relation (see Table 9} for the lists used),

The materials for the transfer list consisted of ten pairs of highly
meaningful concrete nouns (see column 2, Table 9). The only requirement
for the establishment of these pairs was that there were no direct
associations within pairs, as judged by E and 2 assistanis. No primacy
and. recency fillers were used for this list.

The noun pairs for the relearning post=test wonsisted of L pairs
from each of 4 nouns classes: 4 concrete and 4 abstract noun: pairs were
randomly selected from list 13 4 of the concrete noun pairs from list 2
were also randomly seiected for this list; and 4 new concrete pairs wers
constructed. The primacy and recency fillers were 6 noun pairs, 3 new
and 3 old. All noun pairs in both lists 2 and 3 were presented in the
form of noun pairs and no sentences were supplied.
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Procedure. Ss were tested for one=-trial P=A recall on three separate
lists, with list 1 (original learning) and list 2 (transfer) administered
individually during the same session. List 3 (relearning) was presented
to groups (homerooms) 5 days after the last S was tested on lists 1 and 2.

Ss were given one of 3 instructional sets and regeived the noun pairs
of 1list 1 in one of 3 form classes. These factors were fully crosssd in
list 1, and the instructional set-form ¢lass condition S was assigned to
in list 1 was used to identify him throughout the experiment. Before the
presentation of 1ist 1 all Ss were given standard study-test P=A instruc-

‘tions (Runquist, 1966), Basically each S was told that he would be

presented with many pairs (sentences or palrmsentenceSmP or S) each of
which would contain 2 nouns, and that his task was to try to learn the
last noun of each pair (sentence or P or S) so that he could recall it
when he heard the noun with which it was paired.

In addition to the above instructions those Ss in the imagery groups
vere given instructions to "make up pictures" (visual images) and use their
pictures to help remember the nouns. Imagery Ss were specifically in-
structed to form one picture for each verbal presentation, in which the
things named were doing something together. The additional instructions
for the sentence generation Ss were to '"'make up sentences or stories' they
could use £o remember the noun pairs.

Each S was given three practice pairs, and was told to follow all the
instructions§ if S responded incorrectly he was given more practice with
the same pairs. Although the imagery and sentence generation instruc-
tional sets were more precise and more directed to the child’s level of com=
prehension, there was no attempt to insure that § followed these instruc-
tions during either practice or the list itself. This is %o say that no
instructional aids were used and no feedback was given.

For 1ist 1 S was p