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Muoh interest has been focused on an individual's 
ability to construct holistic semantic ideas from linguis­
tic information (Bransford, Barclay, and Pranks, 1972i 
Barclay, 19731 Bransford and Johnson, 1973). Implicit in 
this constructive theory of memory is that "extra-llnguis- 
tic" factors play a prominent role In one's ability to 
comprehend oonneoted linguistic information. Put different­
ly, evaluation and oomprehenslon of verbal information will 
vary dependent upon a speaker's knowledge and beliefs about 
the world. This is a position that speaks to linguistic 
performance. The investigations cited above have supported 
the suggestion that prior cognitions will enable an indivi­
dual to •'know'' more Information than that which is contained 
in a linguistic utterance.

Comprehension and retention of verbal information 
apparently is facilitated by the additional cues provided 
by visual input. Adults, for example, had poor success 
understanding and remembering a descriptive passage which 
provided little contextual information. However, when the 
same passage was preoeeded by the picture it described, 
comprehension, and hence memory, were substantially enhanced 
(Bransford and Johnson, 1972). Paivio (1971) and Bower 
(1972) suggest that a dual processing system (visual for 
spatial organization and Imagery, and verbal for sequential 
processing), is actually operating with two memory modali­
ties interacting! i.e. visual and linguistic. When imagery 
content is high we may be unaware that we are formulating
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proposltlons. This would be what occurs for example, when 
viewing a painting. Sometime later, although a number of 
details have been lost to memory, we have no difficulty re­
constructing an image, and recalling, propositlonally (l,e. 
via language), the appearance of the painting. What seems 
to be remembered about events in the world then are (1) ap­
pearances or images of events, (2) perceptual Inferences and
(3) propositions we formulated about past events.

The appearances or images, and the inferences we make 
about what we see and what we hear are stored and organized 
in memory by an active process of construction and integra­
tion of Information (Anderson, 1975» Neisser, 19661 Piaget
and Tnhelder, 1973; Bartlett, 1932). The way in which one
integrates and constructs sensory information will depend on 
the specific strategies employed for the type of task which 
is to be solved. If the task is one requiring rote memori­
zation for linguistic Information, for example, there is 
little need for making inferences and generalizations.
Items to be remembered are rehearsed for a specific purpose. 
Henoe less processing occurs and the result will be a shorter 
memorial life for that information. On the other hand, when 
plans are initiated for comprehension of linguistic material, 
among the many variables that are operating are rehearsal 
strategies mentioned above, as well as imagination, strate­
gies for ordering Information relative to time and space, and 
strategies for making Inferences about these temporal and 
spatial events, in addition, as linguistic information is
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processed for comprehension, the Individual* as an lnforma— 
tlon processor, Is assimilating and integrating the new 
information with prior cognitions. This new information 
"enters into consciousness already charged with its relation 
to something that has gone "before” (Head, in Bartlett, 1932). 
The resulting knowledge structure (In the case of linguistic 
information, this would "be the semantic product) actually may 
contain more, or less information than the linguistic input 
contained. Bransford, Barclay, and Franks (1972) for exam­
ple, found that subjects who had previously heard a sentence 
such as ”the chair is to the right of the tree” subsequently 
falsely recognized hearing "the tree is to the left of the 
chair." False recognition of the second utterance occurred 
because of subjects* prior knowledge of spatial relations 
and their recognition of semantic synonymy. This is pre­
cisely the type of memory activity hypothesized by Bartlett 
(1 9 3 2) when he describes an organism who would "somehow con­
struct or infer from what is present the probable constitu­
ents and their order which went to build them up..."

Piaget (1952) has described the intellectual develop­
ment of the child in much the same way (vis, a vis, assimi­
lation and accommodation) and in subsequent writings Piaget 
and Inhelder (1973) pointed out that memories which the 
developing child reconstructs oan be no richer or more 
complex than the level of cognitive development at whioh he 
is operating. Put differently, plans for information re­
trieval would include locating the bits of Information needed
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and "re-constructlng" them for either memorization or 
comprehension. How the Information is organized will depend 
on the mechanisms the developing child has available for 
organlzatloni classification, conservation, serlation, re­
versibility and transitivity are a few of the operations 
which may be used for organizing Information. Thus errors 
a child makes when asked to motorically reconstruct, from 
memory, a series of sticks of graduated length, do not occur 
because of poor memory, but ocour because the necessary 
underlying cognitive operations have not been acquired.

Barclay's assimilation theory (1973)> a constructive 
theory of memory, has correctly predicted the ability of 
adults to retain previously presented semantic Ideas and 
falsely recognize new linguistic information M...from the 
Interplay of sentential Information, the context of know­
ledge to which that information Is being assimilated..."
The assimilation theory and the construction of holistic 
semantic ideas has parallels In the Piagetlan theory of in­
tellectual development In that the Individual assimilates 
Information which is then Integrated with prior cognitions. 
Recent studies Investigating this ability In children (Barclay 
and Rled, 197*b Paris, 1975» Paris and Carter, 1975) indicate 
that with certain types of utterances children have the abil­
ity to abstract and integrate semantic Information Implied 
within sentences,

Tn an extensive survey of Soviet memory research pro­
jects, Smirnov and Zinchenko (1969) found that the activity



-10-

connected with to-be-remembered material "represents the 
most general and necessary condition for people to form an 
Image of It and demonstrate Involuntary recall of it."
(They fall to explain exactly what Is meant by "Image".)
These activities may be motoric, as In the early stages of 
development (Bruner, Olver, and Greenfield, 1966» Piaget, 
1952) or may be mental operations which take the form of 
imagery and/or language (Bruner et. al., 1 9 6 6? Palvlo, 1971? 
Piaget and Inhelder, 1973? Vygotsky, 1952? Werner, 1 9 6 3). 
When they are mental operations It has been suggested that 
certain cognitive abilities must be operative in order that 
an individual may employ these activities (i.e. conservation, 
serlatlon, transitivity, .classification, reversibility, etc.) 
for appropriate comprehension and retention of verbally pre­
sented discourse and visual contextual Information (Bruner 
et. al., 19661 Piaget and Inhelder, 1973? Paris, 1975? Potts^ 
1975).

In a study investigating the relation between transi­
tivity for concrete objects and transitivity for linguistic 
Information describing those objects, Glick and Wapner (1968) 
found that children performed significantly worse on the 
verbal portion of that task. The same task was presented to 
adults, and they too had less difficulty solving the problem 
with concrete objects present than with verbal Information 
alone. After examining memory integration for pictures and 
for verbal discourse, eaoh requiring inferences to be made, 
Paris and Mahoney (197*0 not unlike Glick and Wapner, found
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that second and fourth graders had less difficulty Inte­
grating Information from pictures than from verbally pre­
sented stimuli. A similar study, in which retarded children 
were subjects (Paris, Mahoney, and Buckhalt, 197^)• Indicated 
that the use of Imagery Instructions served as additional 
cues to facilitate construction and retention of semantic 
Ideas. Apparently concrete perceptual Information Is easier 
to process than Its recoded counterpart, and when available, 
serves as a facilitator for comprehension.

The Dual Processing system mentioned above hypothesizes 
that visual Information is processed in snap-shot fashion 
enabling the Information to be organized in parallel, spa­
tially. On the other hand, verbal Information Is used for 
sequencing Information in a linear order. For example, if 
you attempt to Image a two story house you can easily pic­
ture the spatial relationship of each of the rooms (rather 
like the effect of the outer wall having been removed, as on 
a theatrical set). To describe this image verbally, however, 
you ban no longer deal with these relations In parallel, but 
Instead they must be recoded into a linear string of lexical 
units containing the appropriate prepositions.

A study performed by PeSoto, London, and Handel (1 9 6 5) 
evidenced support for the formation of a spatial image. They 
found that ohlldren tend to construct spatial Images to fa­
cilitate comprehension of linguistic utteranoes. Hutten- 
locher and Strauss (1 9 6 6) suggest that children have less 
difficulty comprehending utteranoes which contain subject
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and object In the same logical order in which extra- 
linguistic (visual) Information is perceived. Similar 
results were obtained with adults who >rere presented with 
recognition sentences relating to stories which contained 
a four term linear ordering— "her bread was better than 
her cake, her cake was better than her rolls, and her rolls 
were better than her pie" (Potts, 1975)» and with children 
presented with word pairs describing concrete objects, six 
different colored sticks of graduated lengths (Trabasso and 
Alley, 1973). Apparently "subjects order the terms along 
some Imaginary spatial continuum" (Potts, 1975). This li­
near ordering facilitates retrieval of information from 
long term memory.

Other researchers (Amidon, unpublished doctoral dis­
sertation! Bever, 1970; Clark, 1971> Perriero and Sinclair, 
1971) found that children tend to process and comprehend, 
significantly better, (i.e. correctly) those utterances 
which reflect the temporal order in which the original 
events were perceived. Thus sentences like "After he came 
in, he shut the door" will be remembered more easily than 
"Before he came in, he shut the door." (Clark, 1973) Put 
differently, the order of mention is the same as the order 
of ooourrance and is cognitively less complex for compre­
hension.

In addition to finding support for the relation of 
imagery to language, several researohers have investigated 
the relationship of underlying cognitive operations to
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language abilities. In a now classic paper, Slobin specu­
lated that linguistic complexity may somehow be related
to cognitive complexity*

"It should be possible then, to rank 
linguistic forms in terms of the psy­
chological, or cognitive complexity 
of the notions they express...Is it 
possible then, to trace out a univer­
sal course of linguistic development 
on the basis of what we know about 
the universal course of cognitive de­
velopment? (Can one take Piaget as a 
handbook of psychollnguistic development?)"

(1971)
Recently, Prawat and Cancelli (1976) in an attempt to 

find an isomorphous relationship between the cognitive oper­
ation of conservation and constructive memorial processes 
for verbal discourse, found that although there were no 
significant differences between them, conserving subjeots 
tended to perform better than non-conserving subjects. The 
authors concluded that the constructive memorial process may 
be related to the more general cognitive abilities of assimi­
lation and accommodation rather than to specifio cognitive 
operations. Intuitively too, it seems likely that the in­
tegration of certain cognitive and perceptual strategies, 
rather than an isolated cognitive operation, facilitates the 
comprehension and retention of semantic ideas abstracted 
from verbal discourse. The use of these combined activities 
allows one to go "beyond the information given" in order to 
perceive, construct, and remember the Information encountered. 
We may speculate, however, that the absence of certain cogni­
tive operations oould result in comprehension difficulties
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for certain types of constructions.
Xn the present study we oombine the evidence discussed 

above relative to the construction and integration of seman­
tic ideas. We Investigate two spatially relevant linguistic 
relations, in front of and in back of in connected verbal 
discourse. These prepositions are easily imaged and each of 
these locatives implies the reverse of the other. This 
characteristic is an important attribute when we consider 
that we can describe a given situation with two very dif­
ferent lexical arrays yet have both arrays impart identical 
spatial Information (i.e. the ball is in front of the chair—  
or— the chair is in the back of the ball). In addition, the 
literature suggests that children have acquired the concept 
of these relations by 1* years of age (Piaget, 1973f Clark, 
1973)* However, although k year olds are credited with 
acquisition of these concepts, it is questionable whether 
they employ these locatives Informationally, in the same way 
as adults, during connected discourse. There is some indi­
cation (Bryant, 1973» Weisberg, pilot research) that child­
ren may acquire a concept passively but not begin to use it 
actively until some time later. Thus, we may find that a 
child can respond correctly to "Put the ball in front of the 
chair" as an isolated linguistic event, but when the same 
spatial information is embedded in connected discourse, and 
modified semantically when presented in sentences to be re­
cognized later, he may not perform as efficiently. For 
example, below is a story concerning spatial arrays and four
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recognition sentences which contain spatial information 
whioh is either consonant with or dissonant to the semantic
ideas described in the storyi

There is a table in the room with a bone 
on it and a dog is near the table. The 
table is in front of the dog. The dog 
is white with a black patch on one eye.
(aT The table is in front of the dog.
(b) The dog is in back of the table.
(c) The bone is in front of the dog.
(d) The table is in back of the dog.

We question whether children would have difficulty recog­
nizing (b) as semantically synonymous with (a). In addition 
to the temporal order of lexical items being reversed, it is 
necessary to make an inference about the relations described 
in (b). The inference isi if object A were in front of 
object B, it logically follows that object B is in back of 
object A. Cognitively, then, sentence (b) is more complex 
than sentence (a). Sentence (c) also requires an inference 
to be madei if the table is in front of the dog, and the 
bone is on the table, then the bone is in front of the dog. 
Similarly, one's knowledge of spatial relations should re­
sult in rejection of utterance (d) as semantically untrue. 
Making inference'from verbally presented Information is 
possible because of not only linguistic knowledge, but too, 
because of one's knowledge of the worldi for example, the 
organization of perceptual space. The cognitions one ac­
quires relative to perceptual space (the relations that hold 
among objects in space) appear to be refleoted in the way 
Individuals organize information in memory. A striking
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example of the organization of spatial arrays in memory has 
"been reported by Bransford, Barclay, and Pranks (1972)* 
Subjects were presented with sentences of the following 
type i

(e) mhree turtles rested beside a 
floating log, and a fish swam 
beneath them.

(f) Three turtles rested on a 
floating log, and a fish swam 
beneath them.

After hearing sentences like (e) or (f), subjects were pre­
sented with a recognition sentence that changed only the 
final pronoun of the original sentences! Three turtles 
rested on/beslde a floating log, and a fish swam beneath It. 
A constructive theory of memory predicts that subjects con­
struct holistic semantic descriptions of situations. If 
verbal information from the Input sentence Is forgotten one 
should not be reduced to guessing, but should base his re­
cognition on the semantic description assimilated. And in 
fact, subjects rejected the recognition sentence with the 
pronoun change If they had previously heard (e) but not If 
they had previously heard (f). The recognition sentence was 
semantically consonant with the original input sentence, (f), 
but not with (e). Recognition was based on an abstracted 
semantic description of the originally described situation.

If we accept the position that an imaginal representa­
tion of spatial situations Is formed, it becomes clear why 
utterances such as (b) in which the spatial term and subject 
have been reversed, are falsely recognized. The spatial re­
lations remain the same even though preposition and lexical
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order are reversed. Similarly knowledge of spatial rela­
tions will allow one to falsely recognize the true Inference 
In (c), and to correctly reject the false Information in
(d). A question we pose Is whether children, who are told 
to form Images of spatial arrays, from linguistic Informa­
tion, will respond to temporally reversed recognition sen­
tences (such as (b)) In the same manner as adults. Or, put 
differently, will children falsely recognize, as having 
occurred previously, new linguistic Information which Is 
consonant with the original semantic idea presented? Will 
they also tend to reject linguistic Information which Is not 
semantically synonymous with the original idea presented to 
them? A peripheral question we pose is: for children in
whom the oognltlve operations of transitivity, reversibility 
and deoentration are not stable, will there be more diffi­
culty recognizing inferential utterances than those which 
correspond exaotly to the original acquisition story?
Piaget (1 9 6 7) observed that young children have little dif­
ficulty ordering objects (such as colored wooden beads) 
linearlyi however, not until age 6 are they able to reverse 
the order of the same linear array. To perform this sort of 
task the cognitive operations of reversibility and decentra- 
tion must be operative. Our question speaks to whether 
transitivity, decentratlon and reversibility for concrete 
objects bears a relation to operations performed on abstraot 
linguistic information for which an individual forms a 
spatial image.
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H o w  does one process linguistic information for memory 
abstraction and integration? As suggested above one strategy 
we may use is imagery. Imagery is most beneficial when pro­
cessing concrete referential information, such as spatial 
relations. It does become problematic when dealing with 
abstract information, i.e. "The Intellect of Einstein is a 
mlraole." (Paivio, 1971) Further, complex images are 
highly susceptible to distortion, and when recoded into 
verbal labels, much information is lost. However the Images 
presented to our subjects are not referentlally complex, but 
cognitively they may present problems.

A second strategy may be to attend to the temporal 
order of linguistic information describing an event. This 
becomes a problem when asked to recognize temporally re­
versed but semantically consonant linguistic information. 
Regardless of order, adults perform constructive memorial 
tasks rather automatically. Children, although they give 
some evidence of having the ability to construct semantic 
ideas, exhibit difficulty with linguistic information which 
reverses the order of a particular sequence of events. We 
question whether the difficulty young children display with 
temporally reversed utterances are strictly memorial in 
nature (which is unlikely given that the lexical entries in 
reversed utterances are as familiar as those in utteranoes 
whioh reflect the originally perceived temporal events), or 
whether the difficulty is more closely related to cognitive 
operations which have not become functional, or ones which
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are functional but not stabilized.
Impiioit in a constructive theory of memory, is that 

memory capacity does not Increase with age, but rather that 
memorial strategies become more efficient and these strate­
gies are a function of cognitive development. Olson (1973) 
has suggested that with the acquisition of a grammar this 
is precisely what is occurring. That is, that the grammar 
of a language is the first system of such complexity that 
the child encounters, and he is forced to develop more effi­
cient strategies in order to become a proficient language 
user.

This investigation attempts to provide information 
about children's ability to construct and integrate semantic 
ideas from connected verbal discourse. Each of our subjects 
were assessed for the acquisition of the spatial concepts 
in front of and in back of. In addition, they had to demon­
strate, on two Plagetian tasks, their ability to employ the 
cognitive operations of decentration, reversibility, and 
transitivity. Subsequently, each subject heard a series of 
acquisition stories containing the spatial relations in 
question. Following eaoh story was a recognition memory 
task. This consisted of a series of sentences which either 
replicated or contradicted the semantic relations and tem­
poral order of the information presented during the acquisi­
tion story, if subjects are constructing images, and are 
abstracting and integrating semantic ideas, we would expect 
differences only between correct and incorrect recognition
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sentences. If subjects are constructing linages but are 
rejecting reversed semantically consonant information, one 
could infer that certain cognitive operations have not 
generalized or become functional for linguistic Information 
processing. Another possibility exists* that subjects 
treat the linguistic Information only as events to be mem­
orized. This hypothesis becomes untenable, however, if 
subjects are able to make any inferences. The ability to 
infer Implies going "beyond the Information given"— falsely 
recognizing an utterance which never actually occurred, and 
false recognition implies utilizing underlying strategies.



-21-

Method

Subjectsi Subjects for this study consisted of 77 children 
between the ages of and 10|J+ from a suburban Long Island 
community (Table 1). The youngest children attended a pri­
vate pre-school program and the remaining subjects were 
drawn from the kindergarten, first, second, third and fourth 
grade classes of two elementary schools. The 37 males and 
AO females were chosen at random from each grade level. All 
subjects were assessed by their respective teachers as being 
within the normal range of Intelligence, although they var­
ied as being Judged "very slow” to "exceedingly bright" 
within that range. Of all the children Interviewed, two 
manifested laterality problems and one produced numerous 
articulatory errors. They were replaced by three other 
children. Thus none of the 77 subjects In this study pre­
sented evidence of speech or language disorders, learning 
problems, visual or hearing disorders.

Materials and Procedure»
Peslgnt children were seen individually on two separate
occasions. mhe first occasion consisted of pre-testing to
establish the child's understanding of the spatial terras to
be used In this study, as well as to assess the development
of several cognitive operations that were expected to be
relevant to the later language processing task. These three
conceptual tasks were controlled so tha*t no task appeared 
first more often than any other task.
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Gra.de Level N—K 1—2 3*“̂'

Sample Size 30 22 25
Boys 15 10 12

Girls 15 12 13
Mean Age (in months) 6 6 .? 5 87.36 113.76
Age S.D. (in months) 7.96 7.25 7.11

Table 1. Subjects by sex and grade with age calculated 
in months.
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fieaslon li ronceptual Tasks
a) Dpatlal Conceptsi This task allowed the subject

to demonstrate his knowledge of the spatial relations in 
front of and in back of. Two different sets of pictures,
each displaying two different objects in a variety of ^ spa­
tial arrays were the stimulus items (Developmental Learning 
Materials, #125, 1976). For example, one set displayed a 
car which was either next to, in back of, in front of, or 
in a garage. When presented with this four way discrimina­
tion task, each subject was asked a series of questions 
about these displays.*

a) Show me a picture where the car is 
In front of the garage.

b) Chow me a picture where the car is 
in back of the garage.

c) Tell me, where is the garage in
this (pointing to A) picture?

d) Tell me, where is the garage in
this (pointing to B) picture?

Many of our younger subjects, when asked to tell where an
object was, responded with "right here." When this occurred
they were prompted with questions like "is it on the garage?"

* During pilot research for this study b and 5 year old sub­
jects had to be eliminated because, although they gave some 
evidence of understanding the terms in front of and in back 
of. their comprehension was unstable and they appeared to re­
sort to guessing. It was noted that the instability of these 
spatial concepts was elicited contingent upon the order of 
mention of the questions pertaining to the spatial arrays.
For example, if (a) was followed by (c) subjects for whom the 
concept was not yet stable would fall to give the appropriate 
response. When the present order was used this effect dis­
appeared. One may argue, on the basis of this Information, 
that the reciprocity of these spatial arrays has not been fully acquired .
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Thls question always elicited a spatial term in place of the 
demonstrative. Seven subjects who were unable to perform 
the task were eliminated on this lenient criterion, since 
the subsequent sentence recognition task was dependent, upon 
comprehension of these two spatial terms.

b) Reversibility * To assess the child’s ability to 
perform a reversible operation and decentratlon for concrete 
objects, we presented him with a bowl of 12 brightly colored 
wooden beads and a piece of string. His task was to repli­
cate a model of 7 beads, already strung in a linear order, 
and placed 2^ Inches in front and slightly to the left of 
him (Piaget, (19&7. 197^) had found that young children are 
unable to carry out the one-to-one correspondence necessary 
for his task if the model is not directly in front of them).

The subject was told, "I'd like you to make a string
of beads for me, Just like this one." His task was to
string the beads, in linear order from left to right. After 
completing this part of the task, the beads were removed 
from his string and. returned to the bowl. The subject was 
then told, "Now I'd like you to string the beads again. But 
this time I want you to do them in the opposite direction,
so that the last bead you put on before will be the first
bead to go on this time." Very few of the younger children 
understood the word opposite. This was determined by asking 
them to explain what they were to do. In such instances the 
directions were repeated substituting either the word back­
wards or the phrase the other way in place of opposite. Our
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conoern on this task was the child*s ability to reverse a 
linear order so It was essential that he understood the 
language which was directing his performance.

c) Transitivityi This task was employed, to ascertain 
a subject's ability to make inferences about concrete ob­
jects (Bryant, 197*0. The stimulus materials used, were 
five different colored sticks equally graduated In length 
so that A>^>r’>D>T:; (A=green, B=red, E=blue, D=yellow, E= 
orange). A rectangular box, one long side of which had five
holes running In a straight line from left to right was
used so that each stick fit Into a hole and protruded one 
Inch. rYhen subjects viewed the box containing the sticks 
It appeared that all sticks were of equal length. The rea­
son for the use of this apparatus will become apparent.

Each child was shown Individual pairs of the five
sticks separately? first AB, then BC, etc. As each pair
was shown the subject was asked which stick was longer. If
he did not respond with the name of the color he was prompted 
to do so. It was crucial that he be given sufficient oppor­
tunity to process and store each of these perceptual experi­
ences so that when asked to make an inferenoe about a pair 
which had not been directly perceived before, his Inability 
to make the Inference would not be due primarily to memorial 
factors but would result from the inability to integrate 
Individual perceptual experiences.

After viewing the four separate pairs of sticks the 
child was shown the box with copies of the sticks exposed
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one inch in length and was asked to tell which one of several 
pairs was longer or shorter, i.e. AC, AD, AE, BD, BE, CE.
^he only true Inference the child can make is B D, since A 
is always longest and E is always shortest. In addition to 
recording responses as correct or incorrect we were interest­
ed in the reasons why a subject made his particular ohoice.
A subject who chose correctly but gave a clearly inappropri­
ate reason was not credited with the ability to make transi­
tive inferences. For example, if a child made the appropri­
ate B> D Inference, and when asked "why" responded with "I 
can tell by looking that red is Just a little bit longer, 
see?,,— (This response occurred when the perceptual informa­
tion was— all sticks extending one inch beyond the box) he 
was not given credit for making an inference.

Inability to perform on either the transitivity or 
reversibility task did not eliminate a subject from further 
investigation. Whether the presence or absence of these 
cognitive operations would influence the construction and 
comprehension of semantic ideas was one of the questions we 
were investigating.

Session 2 i Sentence Recognition Task
Children, on this occasion, were presented with the 

language processing task. Each subject was toldi "I am 
going to read some stories to you. I want you to listen 
very carefully and try to picture, in your head, the story 
you are listening to. After I read each story I will ask 
you some questions about it. Let*s try one so you can get
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the Idea of what we»ll he doing." The subject was then pre­
sented with a sample acquisition story. Following this he 
was told, "Now I’m going to tell you some things about the 
story. If you think you heard me say any of these things 
before, say 'yes.' If you don’t think you heard me say 
them, say ’no.'" The sample acquisition story followed by 
sample recognition sentences were presented to familiarize 
him with the task requirements. Several of the four and five 
year old subjects required, more than one sample during 
training for this task. If, by the third, trial a subject 
was unable to perform, he was eliminated from the study (Two 
four year olds and one five year old were eliminated). None 
of the sample stories contained the locatives being investi­
gated. The sample recognition sentences however, did consist 
of the type of sentence the child would encounter during the 
actual task (Appendix 1 contains sample acquisition stories 
and recognition sentences). The actual acquisition stories 
each oontalned the preposition in front of or in back of, 
which related three objects in a highly imageable situation. 
The stories were created to suggest experiences subjects 
would have been likely to encounter (Appendix 2 contains the 
six acquisition stories). In addition to the spatial terms, 
each of the stories suggested inferences concerning those 
spatial arrangements.

Three of these stories were presented in a manner 
which was considered easy to image and hence comprehend 
(where order of mention of items in the story corresponded
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to a front-to-back placement of Items in space) and three 
in an order which was Judged to be difficult (where the 
order of mention and spatial position did not coincide with 
ease of lmageability). The order of easy/hard of any pre­
sentation was controlled so that easy and hard stories al­
ways alternated, so that for half the subjects in a group
the first story was easy, and for the other half the first
story was hard. Over all stories the order encountered for
any given story was controlled in a latin square design.
Fach story occurred in first position an equal number of 
times.

Following exposure to each story the child was asked 
to perform an Interpolation task. He was then presented 
with a selection of ^ from a set of 8 recognition sentences. 
These sentences were generated by alteration of three under­
lying dimensions which governed the relation of recognition 
sentence to story. The dimensions of change involved a 
change of preposition with respect to the acquisition storyi 
a change of prder of mention, and/or a change of item not 
explicitly related in the original story. These changes 
oalled for an integration of and hence Inferences about pre­
viously presented information. A complete complement of 
these dimensions of change yielded 8 recognition sentences,
^ of which were semantically correct (those in which the 
preposition and order of mention were the same as in the 
acquisition story (eg. the nest is in front of the bird) and 
those in which the preposition and order of mention changed
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together (eg. the bird Is in back of the nest). Pour were 
incorrect resulting from a ohange in either preposition or 
word order in an Independent fashion (Appendix 3)«

Paoh subject received all eight types of recognition 
sentences over the set of six stories. However, a subject 
received only four recognition sentences per story. Half 
the subjeots received sentences 1 - ^ in connection with an 
easy story and half received sentences 5 “ ^ In association 
with an easy story. An acquisition story and its corres­
ponding sentences are displayed below.

There is a bird in a tree and near the 
bird is a nest with some eggs in it. The 
nest is in front of the bird. The nest is 
made of yellow straw and little sticks.
1) The nest is in front of the bird.
2) The eggs are In front of the bird.
3) The nest Is In back of the bird.
*0 The eggs are in back of the bird.
5) The bird is In back of the nest.
6) The bird is in back of the eggs.
7) The bird is In front of the nest.
8) The bird is in front of the eggs.

Once a pairing between story and recognition subset was 
established by the first story that pairing was preserved 
for a given subject in subsequent encounters with that story 
type. However, the order within a subset was systematically 
varied across stories of each type so that, for example, 
sentence 1 did not appear in first position more often than 
any other recognition sentence from that set.

In the above sentences, for 1 - k, the order of mention 
of objeots is the same as the order in which they were ori­
ginally perceived. Sentence 1 is an exact replication from
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the storjr whereas 2 Is a correct semantic inference. The 
difference between 1 and 2 is the presence, in 2 , of a new 
word, not explicitly related to the subject during the ac­
quisition story. Sentence 3 is an incorrect utterance in 
that the preposition has been changed destroying the origi­
nal relationship. Sentence ^ presents an incorrect spatial 
array as well as a new word, and hence an incorrect infer­
ence. The set of recognition sentences which reversed 
temporal order, 5 - 8 , were merely reversals of each of the 
first four utterances.

One may observe that not only are sentences 1 and 5 
semantically synonympus with each other, as are 2 and 6 , 
but they also retain synonymy with the acquisition story. 
The order of oognitlve complexity among them increases so 
that 6 is more difficult than .5 (in 6 we have reversed word 
order, reversed preposition and a new word); 5 is more dif­
ficult than 2 (it presents reversed order and the reverse 
preposition); 2 is more difficult than 1 (2 presents a new 
word). Sentences which are semantically dissonant increase 
in complexity in a similar fashion, with 8 > 7 > ^ >  3 .
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Results

The main souroe of data for this study oonslsted of 
subjects * responses of "yes’* or "no" when presented with 
recognition sentences which were either semantically oon- 
sonant or dissonant with previously presented acquisition 
stories. For each age group the differential effects of 
strong Imagery (1+) versus weak Imagery (I-)» In the acqui­
sition story was analyzed for each of the eight types of 
recognition sentences,

A second source of data was the Information gathered 
from the two conceptual tasks presented during the Initial 
session, I.e. the transitivity and reversibility tasks.
Since decentratlon Is considered a prerequisite for linear 
ordering and reversibility only one score was assigned to 
the subject contingent upon his performance on the bead 
stringing task. A score of 1 Indicated the inability to 
perform the entire task whereas a score of 2 was assigned 
If the subject performed the forward and reversed sequenoe 
appropriately. Similarly a score of either 1 or 2 was as­
signed to a subject contingent upon unacceptable or accepta­
ble performance on the transitivity task.

Preliminary screening of the data was performed to 
determine which scores might be combined. No effects of 
order of presentation of the six acquisition stories or of 
the presentation of randomly ordered recognition sentences 
was found. In order to determine whether the effeots of 
praotloe or fatlque would result in variability of perfor­
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mance, subjeots' responses to the first two recognition 
stories was observed and compared to their responses on the 
last two stories. Initially a raw distribution of responses 
was tallied. Subsequently a distribution of difference 
scores was obtained for which + signified better early, per­
formance and - signified better late performance. No evi­
dence of fatigue or practice effects was found.

Subjects' responses to the eight types of recognition 
sentences, based on semantic Integration ability, clustered 
at ohanoe levels. Figure 1 describes subjeots' responses to 
each of the eight sentence types based on their ability to 
Integrate semantic Ideas. When responses were tallied with­
in age groups positive variation from chance was observed 
for all ages for sentences 1, 3, b, and 8. For the remaining 
sentence types, performance fell below chance for the young­
est group only, with the exception of recognition sentence 
6, for which all groups performance was less than 50# cor­
rect (The reason for this occurranoe Is discussed below).
When responses for semanticlty were summed across ages for 
all sentences, the soores clustered around chance. There 
was no general Increase in subjects* ability to construct 
semantic ideas with an Increase in age.

because of the lack of full semantic Integration, each 
recognition sentence was viewed with the underlying assump­
tion that there were lexical and/or temporal sequential 
oues, which, when attended to, would result In Incomplete 
processing of the recognition sentenoe (as indexed by a
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tendenoy to respond either "yes” or "no" based on tracking 
that cue alone). There are three intra-sentence variables 
which could serve as cues to elicit these responses, i.e. a 
change in preposition, a new word, and a change in word or­
der. If any one or more of these variables differed from 
acquisition story to recognition sentence, the mismatch be­
tween the two would be a stronger perceptual cue to the 
subject than the meaning of the utterance and henoe result 
In a contradictory or spuriously appropriate semantic re­
sponse. Figure 2 desoribes the predicted response to each 
of the eight sentence types based on a match/mismatch model 
for eaoh of the lntra-sentence variables. If a subject, for 
example used the preposition as a basis for recognition or 
rejection he would respond correctly to sentences 1 , 2 , 3 ,
^ and Incorrectly to sentences 5» 6 , 7, and 8 . In sentences
1 , 2 , 7 , and 8 the preposition matches the preposition that 
the subject had heard during acquisition. The processing of 
this particular perceptual cue results in a correct response 
for sentences 1 , 2 , 3 * and albeit for the wrong reason 
(this beoomes clearer when the response tendenoy for new 
word and temporal order is observed), and. incorrect responses 
to 5. 6 , 7 , 8 for exactly the same wrong reason.

When the new word is the cue attended to, recognition 
sentences 1 , 4, 5* and 8 would receive a correct response 
(the response tendencies matoh the semantic response), and
2 , 3 , 6, and 7 would reoeive incorrect (mismatched) responses. 
Similarly, using a match/mismatch model for word order,
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1 2 3 iv 5 6 7 8

Correct Semantic 
Response Y Y N N Y Y N N

Response Tendency 
When Preposition 

Changes
Y* . Y* N* N* N N Y Y

Response Tendency When New Word 
Is Presented Y* N Y N* Y* N Y N*

Response Tendency 
When Word Order 

changes
Y* Y* Y Y N N N* N*

Figure 2, Subjects' tendenoy to respond either "yes" 
or "no” when attending to lexical cues or temporal 
order of lexical Items.

#matohed response
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sentences lt 2, 7. and 8 would be responded to correctly be­
cause the recognition sentences lexical ordering matched that 
found in the acquisition story. Whereas 3 and ^ would be 
lncorreotly accepted, and 5 and 6 incorrectly rejected.

' A repeated measures, unequal N, ANOVA was used to assess 
the effects of match versus mismatoh between acquisition story 
and recognition sentences for the preposition and new word 
factors. Previous analyses, using t tests, indicated that 
the word order factor was not significant (Only 3 of 2b pos­
sible comparisons using this factor were significant at the 
.05 level» see Table 2). Since this did not differ from a 
chance effect, sentences testing preposition and new word
matching were pooled over sentences.

Additionally age effects and the effeots of imagery
conditions (to be explained below) were assessed within the 
same ANOVA (Pata-Text System).

A model similar to the one desoribed above was em­
ployed to ascertain what influence the construction of an 
image would provide for the acceptance or rejection of 
semantic ideas. Following the Interpretations of Hutten- 
locher and Strauss (1 9 6 6) and Clark (1973), children should 
have less difficulty constructing an image from linguistic 
Information in which the order of mention of subject and 
object reflects the natural, positive order of a linear 
spatial array and too will have less difficulty comprehending 
an utterance containing an unmarked preposition rather than 
one which is marked. Given this assumption we are able to
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Word Order1

Match Mismatch

N/K 1.63 1.5^

1/2 1.85 1.76

3 A 1.98 1.88

Table 2. Average scores, by age 
group, of responses to recognition 
sentenoes based on the match or 
mismatch to word order.

Expressed as an average score 
(out of 3) per sentence type.
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oreate dlohotomous conditions for the Influence of Imagery 
when subjects are presented with the two prepositions used 
In this study. In one condition a strong Imagery factor 
(1+) Is precipitated by the presence of an unmarked prepo­
sition (In front of) which leads to the order of mention of 
subject and object reflecting the front to back order In 
which subjeots tend to construct Images of spatial arrays. 
In the second condition Imagery Is weakened (I-) by the 
absence of the above events, I.e. the preposition Is marked 
(In back of) and the Image to be constructed Is contradic­
tory to what Is proported to be perceptually easiest to 
comprehend.

Results of the ANOVA Indicated no significant age ef­
fects but yielded significant main effects for preposition 
match/mismatch, new word matoh/mlsmatch, and Imagery and a 
new wordnflmagery Interaction. These results are displayed 
In tables 3 , 4, 5, and 6 .

We have already determined that reversed word order 
has no significant effects on subjects' recognition perfor­
mance. The variables of preposition and new word, however, 
appear to be strong oues guiding recognition responses to 
previously presented utterances (p <.001, see Tables 3 and 
4). Similarly, recognition performance was better under 
strong Imagery conditions (p<.001, Table 5).

However, the strength of the new word match/mismatch 
comparison was found to depend upon the strength of the 
Imagery factor (p< ,05, Table 6 ). When the image that Is
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New Word

Match Mismatch
3.16733.7^5

Table 3. Main effects of across 
age groups of responses to the new 
word, based on the match or mis­
match model.

Preposition

Match Mismatch
3.918 2.993x

Table The main effect of a 
match or mismatch, across age groups, for responses to recog­
nition sentences when the prepo­
sition Is the cue attended to.

Imagery conditions 

1+ I-
3.05733.825

Table 5» The main effect across 
age groups of responses to recog­
nition sentences under conditions 
of strong Imagery versus weak Imagery.

*p < . 0 0 1



New Word X Imagery

Match Mismatch
1+ 3.988 3 .6 6 2

I- 3.^83 2 .632xx
Table 6 . Interaction for new word x 
Imagery, across age groups, for re­
sponses to recognition sentences based 
on the match/mismatch model.

XXP <.05
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constructed Is a strong one (In front of), presentation of 
a new word was a weak signal which was relatively unnoticed, 
conversely, in the T- condition (in back of) because sub­
jects could not easily construct an image for a back to 
front array, the new word became a strong cue signaling a 
difference in the recognition sentence and resulted in the 
tendency to say "no".

Table 7 presents the average number of correct re­
sponses by sentence, across age groups, when conditions of 
strong Imagery are operative versus the absence of an easily 
imageable situation. Sentences 1, 4, 7» and 8 are not sig­
nificantly discriminated under either Imagery condition.
The same data is displayed graphically in Figure 3» where 
variation in subjects responses under conditions of 1+ and 
T- can be observed.

The mean number of correct responses for each age 
group under 1+ and I- conditions for each sentence type is 
presented in Table 8. Sentences 1 and 4 are relatively un­
affected by either condition across age groups. If the new 
word is attended to (as in ^  a "noM response would result.
Tf the preposition is the focal cue its reversal would also 
elicit a "no" response. Neither cue occurs in sentence 1 
resulting In a "yes" response when "yes" is correct. Both 
ooour In b resulting in a "no" response when "no" is seman­
tically appropriate. Sentence 2, in 1+ contains the acquisi­
tion preposition, a strong cue which in this condition elicits 
a higher frequenoy of semantioally correct recognitions. In
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i

1+ I-
signiiicance 

Level

1 2.17 2.13 N.S.

2 1.92 1.13 p <.001

3 2 .2? 1.75 p<.02

4 2 .1 2 1.94 N.S.

5 1 . 3 8 1.80 P<.05

6 .81 1.27 p<.05

7 1.40 1.80 N.S.

8 1.46 1.87 N.S.

Table 7 . Mean scores for oorreot response 
tendencies for individual sentence types 
under conditions of 1+ and I- across ages.
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1

Imagery 

2 3

Factor

4 5 6 7 8

T+ 2 .0 1 1 .6 2 2 .0 6 2 .0 6 1.14 .64 1.28 1.57
N/K I- 2 .2 1 .78 1.57 2 .0 0 1 .6 2 1 .1 2 1.56 1.85

D*I+-I- - . 2 0 .84 .49 .06 -.45 — .48 -.28 -.28

1+ 2.08 2.50 2.33 2.08 1.40 .80 1 .6 0 2 .0 0

1 / 2 I- 2 .0 0 1.30 2 .2 0 2 . 0 0 1.91 1,08 1.75 1.58
D=T+-I-

t

.08 1 . 2 0 .13 .08 -.51 — .28 -.15 .42

1+ 2 .3 8 1.92 2.54 2.23 1.42 1.17 1.75 1.92
3/4 I- 2 .2 5 1.25 2.08 2.08 2 .0 0 1.53 2.08 2 .3 1

D«I+-I- .13 .67 .46 .15 -.58 -.36 -.28 -.39

Table 8. Mean number of correct responses under strong 
Imagery (1+) and weak Imagery (I-) conditions for each of 
the recognition sentences by age groups.



the I- oonditlon the new word Is a much stronger cue re­
sulting In a decrease In correct semantic recognition. Sen­
tence 3 was positively affeoted under I+. Here too a change 
In preposition signaled a change In spatial array and was a 
strong cue which resulted In a tendency to say "no" when ”nof‘ 
was semantically correct. Under I- this same cue Is weak­
ened resulting In an Incorrect "yes" response. Sentence 5 
predictably was strongly affected by I+, where again the 
preposition functioned to elicit the tendency to say "no" 
when "yes" was semantically oorrect. Under both Imagery 
conditions sentence 6 created the most difficulty for all 
subjeots. In 1+ the preposition change resulted In rejec­
tion of the recognition sentence and In I- the new word 
performed that same function. For the two remaining sen­
tences, 7 and 8, under 1+ replication of the preposition 
heard during acquisition prompts acceptance of the recogni­
tion sentence. In the I- condition, though, we found that 
subjects tended to accept 7 but reject 8 . Recall that in 
weak Imagery conditions the new word cue Is strengthened.

No relationship was found between the Piagetlan tasks 
of reversibility and transitivity and children's Inferential 
abilities.
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DlscussIon

The results of this study indicate that children "be­
tween the ages of 4 and 10 years have difficulty recognizing 
semantloally synonymous ideas and rejecting those which are 
semantically dlsonant with previously presented propositions. 
On a task requiring the construction and integration of se­
mantic ideas our subjects performed at or near chanoe levels. 
A match/mismatch model was presented which accounted for the 
acceptance or rejeotion of recognition sentences based on 
the processing of lexical cues. The model attempted to pro­
vide sin information processing framework which would account 
for the poor semantic Integration abilities displayed by 4 - 
10 year old subjects when confronted with recognizing propo- 
sitionally similar linguistic utterances.

It was evident that our subjects did Indeed track lin­
guistic information but not in the same way as adults. They 
tended to employ incomplete processing strategies that re­
sembled rote memorization for lexical items rather than con­
structive memorial processes. The match/mismatch model dis- 
oussed in chapter 3 efficiently predicts poor performance 
when subjects attend to either the lexical cues of preposi­
tion or new word as a basis for accepting or rejecting recog­
nition of that item upon re-presentation, but not to a seman­
tic or conceptual construct, which requires simultaneous 
tracking of preposition, new word, and word order. In all 
Instanoes, across all age groups, when the lexical items of 
new word or preposition in the recognition sentence did not
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matoh what was heard In the acquisition story, the rate of 
correct responses of our subjeots fell significantly* We 
could state a tentative conclusion which will eventually 
need qualification. That isi the tracking of specific 
lexical items results in children's ability to significantly 
differentiate recognition sentences on the basis of a lexical 
matoh or mismatch, but simultaneously that tracking results 
in a deficit in processing linguistic information for seman­
tic similarity.

The results of this study support the findings of 
Paris (1975) and Paris and Mahoney (197*0* Children, under 
the age of 9 have great difficulty recognizing semantically 
similar recognition items as identical to the propositions 
suggested by the acquisition stories, and perform at or near 
chance levels. In the Paris and Mahoney study cited above, 
when subjects were given an integration and recognition task 
based on concrete visual information processing, their per­
formance on semantic integration increased significantly. 
Bruner (1966) has suggested that children of these ages rely 
primarily on an imaglstlc system of representation. Both he, 
and Piaget and Inhelder (1973) agree that it is not until 
sometime later (somewhere near 11 years) that the child be­
gins to use an arbitrary symbol system as a means for problem 
solving. Accepting that assumption, we can infer that the 
child would tend to handle easily imageable linguistic infor­
mation with greater facility than linguistic Information for 
which an image is more difficult to form. In an unpublished
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dootoral dissertation, Kuhlman (in Bruner, 1 9 6 6) spoke to 
just this issue. She observed that children who employed 
high Imagery did poorly on tasks requiring conceptualization, 
whereas low Imagery children were not as perceptually bound 
and hence were not distracted by perceptual (imagistio) cues
when processing linguistic information. The implication of• >
her findings on a task such as ours, requiring semantic in­
tegration, is that our subjects were found to be relying 
primarily on static visual perceptual oues and their associ­
ation to arbitrary verbal labels rather than processing the 
conceptual framework suggested by the language they heard.

Unlike Kuhlman's study in which some subjects were 
high imagers and others were low imagers, we assumed that 
all of our subjects were operating with primarily an ikonic 
mode of representation since they were all within the ages 
of ^ to ten years. A reason for creating stories with con­
crete objeots and scenes which were easily lmageable was to 
facilitate semantic integration for this age group. Our 
results suggest, however, that the nature of the "to be 
formed image" may Itself, be a contributing factor in the 
ultimate comprehension and integration of semantio ideas.
For example, in the Paris and Mahoney research, normal child­
ren and retardates performed significantly better (i.e. more 
like adults), on a task requiring semantic integration and 
recognition when the stimulus items were pictures than when
they were verbalizations (In both the verbal and pictorial 
tasks the relations requiring integration and recognition
were spatial in nature). In this study, the information to
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be processed relied solely on verbal stimuli for which an
Image was to be formed.

By subscribing to a model which considers only the 
perception of lexemes In a comprehension task suoh as ours, 
we are crediting the child with less comprehension and In­
ferential abilities than he may actually possess. The dis­
comfort with or inadequacy of such a model becomes even more 
powerful when one considers the proficiency displayed by 
children on tasks that employ visual Information as stimuli 
to be processed as opposed to their apparent deficit when 
presented with similar Information via an arbitrary symbol 
system. Apparently an attribute of the visual Input, Its 
expllcltness, which arises from Its perceptual conoreteness, 
is functionally and cognitively less complex to manipulate 
mentally, than are the abstract symbols which represent a 
conorete array. Our findings suggest however, that not all 
visual images may be equally facilitating. Some spatial re­
lations, for example, have been observed to be more complex 
than others. Their complexity may result from their marked­
ness, the addition of a feature or features, either linguis­
tic or perceptual, relative to a simpler, unmarked label. 
Following this line of reasoning, the locative in front of 
would be the unmarked member of the pair of spatial terms 
that are comprised of Itself and Its opposite. In baok of. 
The former Is easier to comprehend beoause objects described 
as being in front of are in a direction readily perceived by 
a speaker/hearer. "The front is the direction towards which
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an animal moves, and the back Is the direction from which an 
animal moves.,.'1 (mark, H., 1973)* The results obtained by 
PePoto et. al (1 9 6 5) and Huttenlocher and Strauss (19^6) 
support a complexity hypothesis. Children tend to order, 
via lraaglnal spatial arrays In a positive direction, the 
referents suggested by linguistic Information. They have 
difficulty ordering and hence comprehending linguistic In­
formation which suggests a negative direction.

Three of the acquisition stories employed in our study 
contained a preposition which, based on a complexity theory, 
would be easier to Image, I.e. In front of. The remaining 
three stories contained a locative which was more complex,
In back of. therefore, should result In greater difficulty 
for Imaging, ordering and semantlo Integration. It was this 
consideration which suggested that there would be differential 
effects In Inferential ability when imagery was facilitated 
as opposed to when a situation would be difficult to Image.

We have observed the differences which occur between 
subjects recognition of utterances when lexical items are 
tracked and matched to the acquisition story. In part that 
accounts for variation In performance. Whenever a mismatch 
occurs (with the exception of word order as a perceptual cue) 
we observe a significant drop In recognltory ability. When 
When the lexical cues of preposition and new word are ob­
served under the two conditions of strong Imagery (unmarked
preposition) and weak Imagery (marked preposition) some ra­
ther Interesting changes In recognition and semantic Integra-
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tlon occur.
The most striking observation across all ages Is that 

under strong imagery the ability of subjects to make a simple 
inference was enhanced (Table 3* sentence 2), but when an 
image was difficult to form the subjects had to revert back 
to rellanoe on lexical memory and their performance fell to 
below chance levels. When an Image is easily constructed, 
relevant semantic information may be abstracted and Inte­
grated and one need not rely solely on verbatim memory.
Since these subjects were assumed to be employing an lkonlc 
mode of representation, the construction of an image was, 
for them, considered essential for the abstraction and Inte­
gration of semantic Ideas. Recognition sentences 1 and k 
remained relatively unaffected by either Imagery condition* 
whether the preposition, or the visual array Is being tracked, 
an appropriate "yes" or "no" response will result respective­
ly. If Imagery is weak, the reversion to rellanoe on track­
ing the new word will also result in an appropriate semantic 
response. In sentence 2, however, appropriate semantic 
responses occur more frequently under conditions of strong 
Imagery. The large increase in appropriate semantic response 
for sentence 2 in each age group is rather striking support 
for the development of inferential abilities in easily 
lmageable conditions.

When we observe subjects' performance on sentences 5 
through 8, in all oases, across ages we find a deorease in 
recognition of semantic similarity. Under 1+ and I- sub-
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Jects may be processing opposite spatial propositions as 
different Images— not perceptually Identical (A similar ob­
servation was made in the Paris and Mahoney study and they 
suggested that It may be the marked/unmarked distinction 
which caused their subjects' difficulty. The recognition 
difficulties of their subjects were reduced considerably 
when they had the advantage of pictorial displays paired 
with verbal propositions. Our subjects had no such visual 
aid and could rely only on the Images they generated them­
selves). In addition, In recognition sentences 5 through 8 
the perceived linear order of linguistic events Is reversed, 
confusing the original percept. Our results indicated that 
reversed word order had no significant effects on subjeots• 
performance. Since, In our stimulus Items, a change In pre­
position, when semanticlty was to be maintained, always 
necessitated a change In the order of subject and object, it 
was difficult to separate out word order from the effects of 
the preposition for semantically synonymous utterances. For 
a semantically dissonant utterance such as sentence 3» when 
imagery Is facilitated a subject's ability to reject the 
utterance Increased, Indicating that the preposition (rote 
memory for words) Is being tracked. If word order alone on 
this task were a salient perceptual cue, we should observe 
the frequency of correct responses falling sharply for sen­
tences 5 through 8 In either conditions of Imagery, in fact 
that did not occur. Apparently the preposition Is the stron­
ger cue and the one whloh determined the ordering of a visual
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array and by Implication the order of lexical items. Since 
all of our subjects were screened for knowledge of these 
spatial relations and displayed competence in understanding 
the relational nature of these terms in rei the relation­
ship of the objects they were paired with, we can infer that 
they also comprehended the effects of the preposition on 
word order. They displayed no suoh difficulty dealing with 
the reversibility of subject and object when pictures were 
stimulus items.* When the task required self generated 
images, however, is when their proficiency became questiona­
ble •

Another way of viewing the difference in performance 
for sentences 5 through 8 as opposed to sentences 1 through 
k Is via Kuhlman’s interpretation. Our subjects formed an 
image from which distinctive perceptual cues were abstracted. 
Attention to these percepts prevented them from abstracting 
a holistic concept. Therefore when similar information was 
presented to them under the guise of a different conceptual 
label, their original perceptual image remained dominant and 
they tended to reject the new information on the basis of a

* In retrospect it is plausible to consider that had the spe­
cial ordering of questions, pertaining to spatial arrays not 
been used, a more sensitive measure of comprehension would 
have resulted and a number of subjects might have been eli­
minated on the basis of not having acquired the full concept 
of the reciprocity of the two spatial arrays. Elimination 
of those subjeots might have resulted in our observing an in­
creased competency for abstracting and integrating semantic 
ideas, particularly in the easily imageable stories. Admit­tedly this Is a flaw in the design.
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pereeptual mismatch.
It would seem now, that the conclusion reached earlier,

I.e. tracking lexical cues, needs qualification. When acqui­
sition conditions suggest a spatial term that Is unmarked, 
children will have less difficulty constructing Images and 
Integrating semantic Ideas, When the ability to Image Is 
decreased, children tend to have difficulty comprehending 
spatial terms and rely on verbatim recognition of lexical 
cues. At some point In linguistic and cognitive development 
children begin to Integrate the Image and the meaning of 
arbitrary lexical symbols and attend to each simultaneously 
rather than perceiving one or the other. This later opera­
tion results In the ability to treat propositionally similar 
utterances as semantically synonymous and to reject those 
utterances which are semantically dissonant. What we are 
suggesting is that It is the cojolnlng of two modes of rep­
resentation which allow for the construction and integration 
of semantic Ideas. Before these modes are used as comple­
mentary, the child Is, in effect, centering on one or the other 
and the result Is inefficient and incomplete processing. Both
the Images and the linguistic information need to be assimi­
lated to the same organizational structures! in this In­
stance a spatial array. If they are stored as different spa­
tial constructs, or not completely organized due to lmaginal 
complexity the child would be hard pressed to recognize
relatively new information as conceptually synonymous or
antithetical to a previously presented idea.
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Our secondary thesis, that there would be some rela­
tionship between the concrete cognitive tasks of reversibil­
ity and transitivity and Integrative abilities for verbally 
presented Information was not supported. We can offer sev­
eral reasons why the prediction did not hold up. First It 
Is entirely possible that performance on concrete cognitive 
tasks such as those employed here, are not measuring the 
same operations utilized for linguistic processing. The 
concrete tasks utilized In this study were assessing opera­
tions. The sentence recognition task may well have required 
a level of performance not operative until the stage of for­
mal operations, I.e. employing propositions to think about 
propositions (We have cited a number of studies whloh found 
significant differences between processing concrete and 
linguistic Information). Second, we limited our assessment 
of cognitive structures to only two tasks. If a wider vari­
ety of problem solving tasks were presented to each subject 
a more sensitive and valid measure of cognitive competency 
might have been obtained. The Information derived from them 
would very likely have more effectively sorted those subjects 
who were In a transition period. Third, the subjects who 
were likely to have been In a transitional period, in rei 
cognitive operations, fall Into the 1/2 age group. An in­
crease In sample size in this age group (6 and 7 years) along 
with the more varied assessment measures, may well have 
formed a basis for more strongly differentiating effects.

Taken conjointly the results of this study and others
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clted herin, suggested that there may be a gap between the 
passive acquisition of a cognitive operation and a similar 
one at a productive level of symbolic representation* For 
example, Plnclair-De-Swart, investigating the relationship 
between cognitive operations and the comprehension and use 
of specific lexical items concluded that the acquisition of 
lexical items and their production and comprehension when 
embedded in syntactic constructions constituted a distinc­
tion between operational level and operational progress 
respectively. A verbal label would lead "subjects.to 
direct their attention to pertinent aspects of the problem... 
but It does not bring about the acquisition of operations" 
(1 9 6 9). Beilin obtained similar results with children who 
were observed to be able to comprehend and produce passive 
utterances long before they were able to judge synonymy of 
active and passive utterances (1976). Bryant suggests that 
the gap which may exist In children is between their "poten­
tial and performance." When young children are given enough 
specific Information they are able to make passive inferences. 
However, when they are called upon to generate, spontaneously, 
the data necessary to go "beyond the information given"— i.e. 
make an active inference, they are unable to do so. In other 
words, they have the ability to make inferences but do not 
"necessarily use these inferences when they make perceptual 
judgements" (197*0.

These findings speak to the contention that there is 
a difference between partial and full control of a cognitive
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operation as well as partial and full control of a linguistic 
operation. Perhaps then, the gap between understanding the 
reversibility of spatial relations In Isolated utterances, 
when accompanied by visual displays Is evidence of partial 
ability to abstract semantic Ideas. The more complex cog­
nitive activity of abstracting and Integrating semantic 
Ideas In connected discourse and making judgements about 
semantic synonymy Is an operation tha!t does not reach full 
efficiency until an Individual can use language as a reflec­
tive Instrument of thought and not be distracted by the 
strength of his perceptual Images.

♦
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Append lx 1 
Training Ptories and Questions

There Is a bis "box In the yard and In the box Is a
snake. The snake is Ions and skinny and wiggles a lot.
There are children watching the snake.

1) There is a box in the yard.
2) The box is blue.
3) The children are in the yard.

There was a sandbox in the playground with a.pall and
a shovel in it. The pail was blue. The boys and girls liked
to play in the sandbox.

1) The pail was in the playground.
2) There is a sandbox in the playground.
3) The boys played with a wagon.

Every morning the children went to school. In their 
classroom a big basket was filled with blocks. It was fun 
in school*

1) There were dolls In the classroom.
2) Every morning the children went to school.
3) There was a basket in the classroom.
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Append lx 2 
Acquisition Stories

1) There is a swine; set in the park with some benches near 
it and. children sitting on the benches. The benches are in 
front of the swings. The swings are painted yellow and 
orange.

2) A dog is in the yard and near the dog is a table with a 
bone on it. The table is in back of the dog. The dog is 
white with a black patch over one eye.

3) There is a car in the driveway and near the car is a 
boy playing with a ball. The boy is in front of the oar.
The car is brand new and silver.

A) A bloycle is in the garage and near the bicycle is a 
wagon filled with wood. The wagon is in back of the bicycle. 
The bicycle is very old and dusty.

5) There is a bird in a tree and near the bird is a nest 
with some eggs in it. The nest is in front of the bird.
The nest is made of yellow straw and little sticks.

6) A horse is in the oircus and near the horse is a bear 
balancing a cup on his nose. The bear is in back of the 
horse. The horse is wearing a hat of pink feathers.
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Append lx 3 
Recognition Sentences

1 . The benohes are in front of the swings.
2. The children are in front of the swings.
3. The benches are in back of- the swings,
6. The children are in back of the swings. *
5. The swings are in back of the benches.
6. The swings are in back of the children.
7. The swings are in front of the benches,
5. The swings are in front of the children.
7. The dog is in back of the table.
6. The dog is in front of the bone.
5. The dog is in front of the table.
8. The dog is in back of the bone. *
3. The table is in front of the dog.
2. The bone is in back of the dog.
1. The table is in back of the dog.
<l. The bone is in front of the dog.
h. The ball is in baok of the car.
1. The boy is in front of the car.
2. The ball is in front of the car.
3. The boy is in baok of the car. *
8. The car is in front of the ball.
5. The car is in back of the boy.
6. The car is in back of the ball.
7. The car is in front of the boy.
5. The bicycle is in front of the wagon.
7. The bicycle is in back of the wagon.
8. The bloyole is in back of the wood.
6. The bicycle is in front of the wood. *
1.. mhe wagon is in back of the bicycle.
3. The wagon is in front of the bicycle. 
h, 'T’he wood is in front of the blcyole.
2, The wood is in back of the bicycle.
/+. The eggs are in baok of the bird.
1. The nest is in front of the bird.
2. The eggs are in front of the bird.
3. The nest is in baok of the bird. *
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8. The bird is in front of the eggs.
5. The bird is in baok of the nest.
6. The bird is in back of the eggs.
7. The bird is in front of the nest.
P. The horse is in front of the cup.
6. The horse is in back of the cup.
7. The horse is in back of the bear.
5. The horse is in front of the bear. *
b, The cup is in back of the horse.
2, The cup is in front of the horse.
3. The bear Is in front 6f the horse.
1. The bear is In back of the horse.

* One half of thf3 subjects received the sets of recogni­
tion sentences designated (#) and the remaining subjects 
were presented with the unmarked sets.
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