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ABSTRACT
SENSORIMOTOR INTELLIGENCE, LANGUAGE DEVELOPMENT,
AND PARENT-CHILD INTERACTIONS IN 14, 18 AND 22
MONTH OLDS
by
Charles Talor

Thirty male and female infants 14, 18 and 22 months of
age were assessed for sensorimotor intelligence, language
development, and mother speech interactions in videotaped
situations. Object permanence development related only
to certain object word vocabulary categories in comprehen-
sion that reflect knowledge of objects. Means-end relations
development related to verb and marginally related to caus-
ality statements in infant speech, in a manner consistent
with Bates (1976) observations. Situations affected mother-
infant speech relations and infant utterances, though not
infant MLU. Many forms of mother speech related to child
speech. The general pattern is that inherently complex
mother speech negatively related to child speech; fine
tuned speech positively related to child speech. Some mother

speech related to child relational comprehension.



ACKNOWLEODGEMENTS

I would like to thank the individuals who richly deserve
my thanks and appreciation for their help on this project.

The data collection, coding and mother interviews were
immensely aided by the Psychology 490 students who worked
with me. Also, the mothers of the children in this study
were critically helpful in data collection--especially in
keeping diary records of their children. Without their
help, this project could not have been completed.

I would like to thank the members of my thesis committee
for their contributions to this project. Tom Carr provided a
model of competence and dedication to the research and advisory
process that I'm sure will stay with me throughout my career.
Helen Benedict introduced me to the interesting fields of
language development and cognitive growth. Ellen Strommen
provided valued support and advice for my work.

Finally, my fiance Suzanne Ewing and our friends were of

tremendous value for their support and encouragement.

ii



TABLE OF CONTENTS

LIST OF TABLES . . . . .
Chapter
I. Introduction . . . .

IT1.

ITI.

Iv.

Nature of the Problem . . .
Review of the Literature . .

Language Development . . .
Cognitive Development .

Cognitive and Language Development
Environmental Effects on Cognition
and Language . .
Summary .
Statement of Purpose
Hypotheses .

Pilot Study . . . .

Introduction
Me thods .
Subjects
Procedures
Measures .
Subject recruitment and
Confidentiality . . .
Results . . . . .
Discussion . . . .

Study II L] . . L .

Introduction . . . .

Methods . . . . .
Subjects . . . .
Subject recruitment and
Confidentiality . . .

Procedures .

General Procedures for Sess1ons
Measures . . . .
Videotaping procedures . .

Data Reduction and Coding ]

iii

e o © © o



V. Results .

Introduction .

Transcript Coding and Con31stency
Means-end Relations Scale Consistency

Hypothesis One
Hypothesis Two
Hypothesis Three
Hypothesis Four

VI. Discussion

Hypothesis One
Hypothesis Two
Hypothesis Three
Hypothesis Four

General Summary and Conclu51ons

REFERENCE NOTE .

LIST OF REFERENCES

APPENDICES

Appendix A.

Appendix B.

Appendix C.

Language Comprehension
Assessment

Object Permanence Assessment

Table A

iv

L]

pages

99
102
106



Table
Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

1.
2.

10

11

LIST OF TABLES

Object Permanence Performance
Means-end Relations Performance

Toy Preferences during a five minute Free-
Play

Partial Correlations of Object Permanence
Performance to Number of Words in Children's
Vocabulary Categories

Partial Correlations of Object Permanence to
Children's Speech in Free-Play and Videotaped
Situations

Partial Correlations of Means-end Relations
Performance to Children's Vocabulary
Categories

Partial Correlations of Means-end Relations
to Children's Speech in Free-Play and
Videotaped Situations

Partial Correlations of Mother Speech to
Child MLU and Utterances in Videotaped
Situations

Correlations of Mother Speech to Children's
Verb (V) and Noun (N) use in Videotaped
Situations

Mother Speech Relations to Children's
Auxiliary (A) and Causality (C) use
in Video Situations

Multiple Rs (MR) and Beta Weights Predicting
Children's Speech in Videotaped Situations
with Age, Object Permanence, Means-end Rela-
tions, Mother Yes/No Question and Imperative
Use as Predictors

38
39

L1

64

65

68

69

71

72

73

76



INTRODUCTION

Recently research in language development has focused
on the first appearance of language comprehension and pro-
duction (Benedict, 1979; Nelson, 1973). Language development
has also been compared to cognitive development (Rodgon,
1976), and social interactions (Bruner, 1978).

Nature of the Problem

Recent studies of initial language and concurrent cog-
nitive development emphasize one form of sensorimotor (men-
tal) structure (object permanence) and compare that structure
to one aspect of language development (verbal utterances).
These studies find increases in language complexity are re-
lated to the development of representative thought as marked
by successful "invisible" search for objects (object perman-
ence stage 6). Also, the typical study of social interac-
tion and language relates grammar and syntax development in
young children to mother speech and has not emphasized simul-
taneous relations of cognitive development and mother speech
to child language development. Overall, the pattern of rela-
tions between language development, cognitive development,
and social interaction has been extensively mapped out with
measures of object permanence and verbal utterances, while
receptive language, other forms of sensorimotor growth, and

1
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mother speech have not yet been interrelated to the growing
body of work examining object permanence and verbal language.
This paper focuses upon} (a) distinguishing receptive

language abilities from productive language abilities,

(b) examining sensorimotor growth in areas other than object
permanence development, (c¢) reviewing findings which relate
sensorimotor growth to language development, and (d) relat-

ing maternal language factors to infant language.



REVIEW OF THE LITERATURE

Language development

Language development research has emphasized language
production (Bloom, 1973; Bowerman, 1973; Brown, 1973;
Greenfield & Smith, 1976; Nelson, 1973), though recent
findings indicate differences between receptive and produc-
tive language abilities (Benedict, 1979; Huttenlocher, 1974).
Receptive language abilities begin on the average at 10
months of age (Benedict, 1979), 2 months before productive
language begins (Nelson, 1973). Also, initial acquisition
rates of words in comprehension are greater than production
(22.03 versus 9.09 words per month, Benedict, 1979). This
means receptive vocabularies are generally larger than pro-
ductive vocabularies during the early stages of language
development (Benedict, 1976).

Early productive and receptive language also differ in
the way word meanings are related. The understanding that
words can alter the meaning of other words develops late,
occurring 6 to 10 months after receptive language begins.

In contrast, words that may alter the meaning of other words
have been described as appearing early in speech production
(Greenfield & Smith, 1976), though the appearance of such

words in production takes place after the comprehension of



these same words.

Words that can change the meaning of other words have
been termed "relational"” (Benedict, 1976). Relational words
are often, though not always, modifiers. Modifiers make up
only one type of word category that characterize early vocab-
ularies. Frequency counts of words belonging to different
word categories can distinguish receptive and productive lan-
guage abilities. Receptive vocabularies tend to have a
greater proportion of action-oriented words than productive
vocabularies during the acquisition of the first 50 words
(36% versus 19%, p < .01, Benedict, 1979).

The larger proportion of action-oriented words in recep-
tive vocabularies may be due to a general action-oriented
response strategy by the children (Shatz, 1978). Shatz
(1978) found that when 19- to 34-month-olds gave meaningful
responses to linguistic commands, the responses were predom-
inantly action-oriented although many commands did not re-
quire overt physical responses. The frequency of action-
oriented responses dropped as older infants were assessed,
though action-oriented responses predominated at all ages.
For example, when children were asked to identify the loca-
tion of a toy, most children who responded overtly pointed or
picked up the toy in question rather than verbally identi-
fying the toy's location.

Comprehension and production vocabularies also differ in
other word category frequencies. Comparisons of the first

50 words in comprehension and production vocabularies show



5

fewer general nominals in comprehension compared to produc-
tion (39% versus 50%, p < .01), fewer personal-social words
(5% versus 10%, p < .01), and more specific nominals (17%
versus 11%, p < .01).

Overall, substantial differences between comprehension
and production of early language have been found in studies
of vocabulary acquisition (Benedict, 1979: Nelson, 1973), and
the comprehension of multiword utterances by young children
may be relational or non-relational. Measures of both recep-
tive language and productive language can enhance our picture
of early language competence compared to using each measure
separately.

Cognitive Development
Piaget (1952, 1954, 1967) describes early cognitive de-

velopment in terms of action schemes and cognitive influences
on action schemes. Action schemes are the actual set of be-
haviors possessed by a young child to perceive and manipulate
objects, such as eye scanning patterns in looking. Object
manipulation characterizes for Piaget a child's understanding
of objects and their properties. The proposal that cognition
influences action schemes emerges from Piaget's philosophical
position that the child actively seeks knowledge about the
environment. These cognitive influences can be considered as
procedures or strategies which determine action scheme usage
in particular situations.

Early in development a child tends to use a limited set
of behavioral acts on objects. A child acquires a larger set

of acts with age and experience. The early use of action
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schemes is often haphazard. The child must apply several
different behaviors until an appropriate one is found for
a particular situation. Development occurs in the ad justment
and adaptation of o0ld behaviors to meet the demands of new
situations. The result is an expanding and increasingly
differentiated set of situation-appropriate behaviors. Ad-
justments begin initially after old behaviors fail in new
situations. However, long term development is more than the
acquisition of larger and larger sets of situationally-
appropriate behaviors applied in a trial-and-error fashion.

In addition to acquiring larger sets of behaviors, a
child eventually "reasons out" appropriate sets of actions
without carrying out any "preliminary" acts. A "planfulness"
develops as correct behaviors are devised systematically and
directly without feedback from the failures of unadjusted
behaviors. This planfulness is a major development for
Piaget, indicating the first use of internal, mental repre-
sentation by the child. For example, Bates (1976) notes a
young child carrying flowers and wishing to enter her house.
The child places her flowers on the porch and began to open
the door when she looked down at the flowers and stopped.
She then moved the flowers outside the path of the door, cor-
rectly anticipating the effect of its movement on her deli-
cate flowers.

Piaget calls the period in early cognitive development
during which a child first acquires a set of behaviors to act

intentionally on objects as sensorimotor stage 4. When a



7

child adjusts established behaviors to meet changes in new
situations, the child is said to be operating in sensorimotor
stage 5. When the child "plans” appropriate behaviors in
situations before acting the child is seen as operating in
sensorimotor stage 6. Thus the last three stages of the sen-
sorimotor period, beginning at about 8 months of age and car-
rying on through age 18 to 24 months on the average, mark the
development of strategically planned, goal-directed action.

Piaget describes a hierarchical sequence of stages.
However, he notes that complex situations which exceed a
child's capacity for understanding tend to cause that child
to revert to less advanced strategies to cope with the situ-
ation. Similarly, a stage 6 child may be unable to "plan"
an appropriate course of action without attempting some
"trial" behaviors in difficult situations.

The apparent interaction between situational complexity
and the child's level of cognitive reasoning is explained by
Piaget as horizontal decalage. In a horizontal decalage,
children operate at an advanced stage of cognition in simple
situations, but at a lower stage in complex situations.
Piaget organizes the decalages around four major situational
interactions. These interactions involve cognitions associ-
ated with objects, space, causality, and time. The cogni-
tions for each interaction are thought to be interdependent.
Knowledge of objects is necessary for the understanding of
space and causality. Causality knowledge is critical for

the understanding of time.
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Uzgiris (1973) confirms Piaget's general findings of
stages and horizontal decalages. Uzgiris (1973) found that
new knowledge of causality and space developed after critical
developments in object knowledge. This is understandable as
space understandings require knowledge of objects in space,
and causality requires a knowledge of how actions and objects
can create movements and activities in other objects and
people. However, Uzgiris (1973) found that stage 4 and stage
5 behaviors were difficult to distinguish from one another,
and two distinct stages were found in the behaviors associ-
ated with stage 6 performance.

The implications of Uzgiris's findings are first, early
behavior adjustments of stage 5 may be difficult to distin-
guish from non-adjusted behaviors of stage 4. Infants may
simply try a variety of "trial and error"” behaviors to solve
a situational problem, rather than try one behavior which
produces unsatisfactory results. Second, the "reasoning"
that a child performs may be divided into "simple reasonings"
of an early stage 6, and "harder reasonings" of a late stage
6. Uzgiris (1973) reports space and causality behaviors
were not complex when children solved invisible hidings
(early stage 6) in a test of object knowledge (object perm-
anence). Space and causality behaviors increased in complex-
ity only after the children solved multiple invisible dis-
placements (late stage 6) in the same test of object know-
ledge. For example, space behaviors of young children in

early stage 6 include retrieving out of reach objects with
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small sticks, while in late stage 6, children recognize and
do not stack onto a stick a ring with its hold filled which
is mixed among several unfilled rings. Late stage 6 behav-
iors are more subtle than early stage 6 behaviors.

Piaget's situational interactions and Uzgiris's findings
are important for two reasons. First, many studies of sen-
sorimotor development measure only one sensorimotor activity
(usually object knowledge, i.e. Corrigan, 1978). Second,
sensorimotor development may be distinguished into early and
late stage 6 functioning. Since different sensorimotor ac-
tivities mature at different times and rates under different
conditions (Uzgiris, 1973), individual differences are im-
plied in cognitive development. Individual differences in
cognitive development may relate to individual differences
in language development if a cognitive primacy view of lan-
guage development such as that of Sinclair (1973), covered
in the next section, is true.

Cognitive and Language Development

Recent research has applied the theory of sensorimotor
development (Piaget, 1954) to explain early language devel-
opment. Ingram (1978) and Sinclair (1973) believe that early
language behaviors are manifestations of sensorimotor action
schemes and reasoning abilities. Empirical support for the
sensorimotor view of language development, however, has been
inconsistent.

Rodgon (1977) examined relations between six measures
of cognition and one measure of language in a longitudinal

assessment of eight 16- to 21-month-olds. The cognition
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measures were symbolic play, deferred imitation, role
playing, object permanence, cup manipulation, and object man-
ipulation. The language measure consisted of word production
vocabularies. Infants were matched on verbal ability by
being able to speak one, but not more than one word at a
time. The cognitive measures were given once during the
first few months of study while language productions were
assessed continuously.

Rodgon found no overall pattern among the cognitive
measures and the ability to speak one word utterances. How-
ever, all children showed symbolic functioning in at least
one cognitive measure, suggesting several explanations.
First, cognition and symbolism in language depend on one
another for development. This effect may be uni-directional.
Concepts assessed in cognition may aid acquisition of sym-
bolism in language. Alternatively, language symbolism may
aid symbolic performance in cognition measures. Two-
directional effects may also occur. For example, object per-
manence knowledge may influence symbolism in acquiring object
words, while symbolism in social words may influence the
acquisition of symbolism in Rodgon's cognitive measure of
role playing.

A second form of relationship between cognition and lan-
guage considers the two as depending on a common underlying
capacity for abstraction. For example, symbolism involving
objects may facilitate object understanding as marked by

object permanence and object labeling. A third form of
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relationship between cognition and language is independence,
in which symbolism in both areas develop separately but on a
similar course.

Unfortunately, Rodgon's findings on cognitive and lan-
guage relations are restricted by the exploratory nature of
her study. The study was longitudinal for language develop-
ment, while each cognitive measure was given once. Rela-
tions may have emerged in longitudinal assessments of both
language and cognition, or within a cross-sectional design
of several different ages. For example, words coding move-
ments of visible objects, such as "move," may occur only
after the child shows an understanding of multiple invisible
displacements in an object permanence task. Alternatively,
a child may show knowledge of objects not in the immediate
environment by speaking words such as "all gone" prior to
success in locating objects hidden invisibly in an object
permanence task. In a longitudinal study, these relations
will be readily observed, if present. In a cross-sectional
study, a pattern should emerge in which one behavior co-
occurs only as a subset of the second behavior across sub-
jects.

In the preceding examples of the acquisition of "move"
and "allgone," the consistent observation of one behavior
before the other indicates a relationship between language
and cognition and also the direction of that relationship.
Though a consistent relationship would support the first

argument, the second argument can still be valid if both
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behaviors are mediated by a common process but that one be-
havior is easier to produce and is observed earlier. Third
factors, such as the linguistic environment of children may
provide a new way to examine cognitive and language rela-
tions. Linguistic environment factors may alter the time
span between achievement of behaviors in one area compared
to the second area. For example, stage 5 object permanence
may precede the appearance of object words in a child not
living in a linguistic environment emphasizing object word
acquisition. Both behaviors may be reversed or appear simul-
taneously in a linguistic environment stressing object word
acquisition. Linguistic environment factors on child lan-
guage development will be described in a later section.

Rodgon's (1977) exploratory study also attempted to
equate language fluency by assessing children producing only
one word utterances. However, children speaking one word
utterances may understand multi-word utterances (Benedict,
1976), and the number of words in the children's receptive
vocabularies were probably greater than the children's con-
current productive vocabularies (Benedict, 1979; Huttenlocher,
1974). These differences in receptive and productive lan-
guage capabilities imply that assessments of the number of
units of linguistic information that can be operated upon at
one time, as well as the aggregate amount of linguistic in-
formation available to a child, is greater in receptive lan-
guage skills and that these receptive language skills should

be used with productive language skills to determine language
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competence.

The greater sensitivity of receptive language skills has
two related empirical implications. First, critical stages
of cognitive growth may be more primitive than previously
believed, such as stage 4 or 5 in object permanence. Second,
relationships between cognition and language should be
stronger for comprehension rather than production.

Rodgon's finding of no overall pattern of relations be-
tween cognitive measures and language may be related to the
use of exploratory cognition measures, especially symbolic
play and deferred imitation which received few or no re-
sponses. Future examinations of language and cognition may
be clarified by Rodgon's multi-measure approach, but based
on a multi-faceted theory such as the four sensorimotor sit-
uational interactions using standardized measures (Uzgiris
and Hunt, 1975).

Zachery (1978) examined decalage among different aspects
of Piaget's sensorimotor stage 7 and language productions.
Twenty-four infants between 12 and 24 months of age were ad-
ministered five of the Uzgiris and Hunt (1975) scales: ob-
ject permanence, space, imitation, causality, and means-end
relations. Abilities measured by these scales occurred in
that order of difficulty with a Guttman scale coefficient of
94,

Zachery's infants were compared on four general sentence

categories based on semantic units produced per sentence.

The four categories were: (a) two word utterances such as
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naming or recurrence of objects, (b) utterances coding se-
mantic relations such as agent-action and nominal-locative,
(c) three term semantic relations such as agent-action-ob-
ject and agent-action-locative, (d) four term semantic rela-
tions such as agent-action-dative-object and agent-action-
object-locative. These 4 categories formed a perfect or-
dinal relationship of difficulty in the order presented.

Unfortunately, Zachery did not control for age factors
when comparing sensorimotor and sentence production abil-
ities. Sensorimotor abilities were reported as correlat-
ing .75 with age. In view of these limitations, Zachery's
findings will be interpreted cautiously.

Zachery found 22 infants achieved stage 6 performance
in object permanence; 16 infants produced one word utter-
ances though not all were stage 6 performers. Ten infants
produced two word utterances or sentences; these infants all
achieved stage 6 performance on at least 3 different scales.
Zachery's findings show a correspondence between sensorimotor
activity and language development, a correspondence which is
stronger at higher levels of sensorimotor activity (as in-
dexed by the number of scales passed at a stage 6 level) and
language production (such as sentences). High stage 6 per-
formance did not mean advanced language skills. These find-
ings support a hypothesis incorporating several aspects of
sensorimotor intelligence to the development of advanced
language.

Zachery's findings are in support of, but do not require,
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but do not require a multi-faceted view of sensorimotor de-
velopment (Piaget, 1954) as the basis for language acquisi-
tion (Ingram, 1978; Sinclair, 1973). Multi-faceted views of
sensorimotor development have been developed by Bates (1976)
and Snyder (1978) who describe Piaget's object knowledge as
facilitating language intents of gaining attention from
others. A second form of language intent, which maybe used
with the first form, is language activity based on space
knowledge. This second form is directed toward getting ob-
jects and actions by using people as agents to get desired
objects or produce desired acts.

Bates (1976) conducted a longitudinally study of three
children from 3 to 24 months of age. Bates observed that
sensorimotor stage 5 goal oriented behaviors first appeared
at the same time as communicative gestures of attention
seeking and request making (for specific objects or actions).
When sensorimotor stage 6 goal oriented behaviors first ap-
peared, these communicative gestures were observed as being
replaced by verbal utterances of the same intent. For exam-
ple, a child repeatedly pointed to a kitchen sink to request
water from her mother, a gesture which appeared when the
child first used objects to extend reach. This use of ob-
jects for extension corresponds to a stage 5 understanding
of "secondary supports" (Piaget, 1954).

Bates (1976) findings are intriguing but must be quali-
fied, as standardized measures of sensorimotor activity were

not used. Snyder (1978) addressed this problem by using all
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of the Uzgiris and Hunt scales with measures of gestural and
verbal language in controlled naming and request situations.
Snyder assessed 15-month-old language-normal and 36-month-old
language-delayed children; both groups had, on the average,
the same number of words in their production vocabularies,
and their MLUs were approximately one. Language-normal sub-
jects produced significantly more linguistic imperative and
linguistic declaratives (Ms = 5.0 and 3.4) compared to the
language-delayed subjects(Ms = 1.4 and 1.06) across ten
trials. The language-delayed subjects produced significantly
more nonverbal and gestural "proto" imperatives and "proto"
declaratives (Ms = 7.13 and 4.8) compared to language-normal
subjects (Ms = 4.86 and 3.0) in the same ten trials. Gener-
ally, the language-delayed group expressed themselves non-
verbally, and the language-normal group expressed the same
intents verbally. Imperative and declarative use was not
correlated with object permanence ( Rs = .00 and .09). A
Stepwise multiple regression using all Uzgiris and Hunt
scale scores showed the means-end relation scale best pre-
dicted and differentiated the two groups on verbal and ges-
tural use.

Snyder's findings indicate verbal responding relates to
means-end relations development. All children in the study
achieved stage 6 performance in object permanence, but only
the language-normal children achieved stage 6 performance in
means-end relations. The means-end relations scale specifi-

cally measures secondary support use within the general area
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of space knowledge (Piaget, 1954). The relationship of
means-end relations to verbal request making is consistent
with observations made by Bates (1976).

Developmentally, Uzgiris (1973) and Zachery (1978) re-
port findings similar to Snyder (1978), in the sense that
object permanence develops before means-end relations. How-
ever, Uzgiris's (1973) distinction of early and late stage 6
in object permanence qualifies Snyder's findings since
Snyder did not put into her regression analysis a fully dif-
ferentiated object permanence measure, effectively restrict-
ing its range. Whether this restriction of range was suffi-
cient to reduce the relationship of object permanence to the
criterion variable in the multiple regression solution, and
hence its final order in that solution, is not known.

Whether early speech is related to means-end relations
or object permanence is not known since studies using differ-
entiated object permanence scales that show relations to
early speech (Corrigan, 1978: McCune-Nicholich, 1981; Ramsay,
Campos, & Fension, 1978 ) did not also assess means-end
relations. These studies indicate that acquisition of cer-
tain speech forms and vocabulary are related to object perm-
anence development.

Ramsay et al examined longitudinally early and late
stage 6 object permanence and object word development in 24
infants from 10 to 21 months of age. Entry into early stage
6 preceded acquisition of the first object word by approxi-

mately one month (X = 10.9 versus 12.4 months, p < .006).
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Entry into late stage 6 preceded a rapid acquisition of ob-
ject words (Ms = 17.1 versus 17.9 months) for most subjects
(ns = 17 versus 7, p <.05).

Ramsay et al's findings show strong links between ob-
ject permanence development and object word activity, though
the very few infants with accelerated object word acquisi-
tion rates before late stage 6 argue against an object per-
manence position. These atypical infants may be the result
of measurement inaccuracies or due to the emergence of a
second form of cognition, such as means-end relations.

Corrigan (1978) conducted a longitudinal study of pro-
ductive language and object permanence development in 3 chil-
dren from 10 to 22 months of age. The children increased
their "language scores" after entry into early stage 6. The
"language scores" were a combination of MLU and any other
verbal output produced by the children. Words representing
nonexistence (e.g. "allgone") were spoken after entry into
late stage 6 in all children. Two of the three children
spoke words representing recurrence (e.g. "more") after
achievement of late stage 6. One child used the word "more"
prior to late stage 6, but this use was limited to objects
present to the child (e.g. "more raisin", "more top" meaning
spin the top). This third child's use of the word "more"
changed after entry into late stage 6, when "more" was used
to request objects and actions not present to the child, a
use of "more" comparable to the other two children.

McCune-Nicolich (1981) examined in a longitudinal study
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object permanence and productive language development in 5
girls from 14 to 24 months of age. Most of the girls (4 of
5) produced words coding nonexistence while they were in
early stage 6, and 2 of the 5 girls produced words coding
recurrence while in early stage 6.

The studies of object permanence and language develop-
ment agree that achievement of object permanence stage 6 is
related to increases in language production. Early stage 6
was linked to acquisition of object words, increased verbal
activity, and words coding nonexistence and recurrence.
While Corrigan reports acquisition of these latter two word
classes in late stage 6 in contrast to McCune-Nicholich's
report of acquisition during early stage 6, the difficult
and abstract nature of these two word classes and acquisi-
tion by some but not all of McCune-Nicholich's subjects
during early stage 6, indicate individual differences on the
production of these words. Both studies find these abstract
words produced in stage 6, and not an earlier stage.

Throughout this paper, language development has been
related to one or more aspects of sensorimotor development.
Since studies using differentiated object permanence measures
did not also measure other aspects of sensorimotor develop-
ment, such as means-end relations development, verbal respon-
siveness may be related to either sensorimotor activity.

For example, Corrigan's observation of increased verbal ac-
tivity with early stage 6 object permanence development con-

trasts with Bates's and Snyder's observations of increased
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verbal responsiveness and request making with stage 6 means-
end relations development.

Though cognitive relations to language have been empha-
sized, another factor, environmental influences, may affect
language and cognition. Environmental influences may ex-
plain some differences found by Corrigan, McCune-Nicholich,
Ramsay et al, and Zachery. Corrigan had 1 of 3 subjects pro-
duce the word "more" prior to late stage 6, though use of
that word changes when the child entered late stage 6.
McCune-Nicholich found some children acquired words repre-
senting nonexistence and recurrence in early stage 6.

Ramsay et al found some children acquiring object words be-
fore entry into early stage 6, as well as other children ex-
periencing rapid word acquisition before entry into late
stage 6. Zachery found complex sentence producers achieved
stage 6 performance on at least 3 sensorimotor measures,
though not all who achieved stage 6 performance on at least

3 measures produced complex sentences. To speculate on these
differences, variations may exist in the children's language
environments. Ramsay et al's subjects may have had many ob-
jects to label in their environments or had parents who en-
couraged acquisition of object labels. Parent encouragement
may be planned or structured using daily sessions emphasizing
object labeling, or parent encouragement may be without aware-
ness, such as a sharp decrease in imperative use around their
children. Different language environments may provide dif-

ferent forms of language acquisition opportunities in terms
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of frequency and clarity of speech that interact with the
child's cognitive sophistication and communicative intent.
Possible environmental effects will be described in the next
section.

Environmental effects on Cognition and Language

Gross enviromental characteristics, such as the number
of hours per week of caregiver-infant contact or the number
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