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Abstract

THE DEVELOPMENT OF THE PLANNING FUNCTION AND THE
DISCOURSE STRUCTURE OF “PRIVATE~ SPEECH
by
Peter Feigenbaum
Advisor: Professor John Dore

This study inventoried the cognitive functions and linguistic
forms of “private” speech and, using these descriptive data, tested
three particular claims about private speech development. Two claims
were put forward by Vygotsky--private speech develops into an instru-
ment for planning, and, simultaneously, its syntax fragments and abbre-
viates——~while the third claim‘was put forth by this author-- the dis-
course structure of private speech grows in size and complexity with
development. Subjects included 30 children who were approximately 4, 6,
and 8 years of age and whose native language is English. Five girls and
five boys at each age level were randomly selected from child-care
centers and schools located mainly in Brooklyn, New York.

The experiment, which consisted of two problem-solving tasks in
plane geometry (one difficult, one very difficult), involved the con-
struction of different roads using wooden tracks. To help motivate the
children, the tasks were couched in the form of a game. The subjects
were tested individually, and their performances were videotaped for
subsequent analysis. Previous methods of differentiating private from
social speech were revised, and new methods were invented to describe

the planning functions and discourse structure of private speech.
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vi

A repeated measures Analysis of Variance'was used to test the
observed differences between the three age groups and the two tasks.
Highly significant differences were detected with regard to the frag-
mentation and abbreviation of the syntax of private speech: there was
a marked increase from age 4 to age 8, and from Task 1 (the difficult
problem) to Task 2 (the very difficult problem). As for the development
of the planning function of private speech, the observed increase with
age narrowly missed significance, while the increase from Task 1 to
Task 2 was highly significant. Other results, though not significant,
provided support for the view that private speech develops into an
instrument for planning. With regard to the claim that the discourse
structure of private speech grows in size and complexity with develop-
ment, the findings, although not statistically significant, evidenced

support for the claim.
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CHAPTER I

REVIEW OF LITERATURE

Introduction.and.Overview

The phenomenon of "egocentric speech” has challenged investigators
in developmental psychology ever since it was first documented in 1923
by Piaget (1955). Initially, the challenge was to construct develop-
mental theories that could explain why this speech emerges at around
age 3 and then virtually disappears at roughly age 8. This challenge
was met swiftly and brilliantly by Piaget (1955, 1968) and Vygotsky
(1987), who framed the key developmental issues for subsequent theo-
rists such as A. R. Luria (1932, 1957), G. H. Mead (1934), and J. H.
Flavell (1966). Next, the challenge was to devise experiments that
could test the basic hypotheses put forward by Piaget and Vygotsky
(e.g., Kohlberg, Yaeger, and Hjertholm, 1968). The central focus for
much of this research was the conflict between Piaget’s claim that the
coefficient of egocentric speech declines monotonically with age, and
Vygotsky’s claim that the amount of egocentric speech increases grad-
ually with age before declining abruptly. The evidence thar has been
gathered to date, which is reviewed below, substantiates Vygotsky's
(1987) most basic claims about egocentric speech-- i.e., its develop-
ment follows a curvilinear path, and it functions as a means of self-
regulation under certain conditions. But now investigators confront yet

another challenge. New experiments are needed to test Vygotsky's more
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particular claims about the "function" and "fate" of egocentric--or,
following Flavell (1966)--"private” speech.

There were two aims to this study: 1) to describe and inventory
the various forms and functions of private speech that are manifested
by children at 4, 6, and 8 years of age; and 2) to use these descrip-~
tive data in order to test three particular claims about private speech
development. Two of these claims were advanced by Vygotsky (1987),
while the third is put forth here. Vygotsky's claims concern the devel-
cpment of the planning function and the syntactic structure of private
speech, while the claim put forward by this author concerns the devel-
opment of the discourse structure of private speech.

More precisely, Vygotsky made the following theoretical claims:

1) initially, private speech serves as an accompaniment. to.action and

as a means for discharging.emotion, but later develops into an instru-

ment for seeking and planning solutions to problems-- that is, it

becomes a means for directing.actions and thoughts toward consciously

intended goals (1987, pp. 70-73); and 2) as private speech develops,

its syntax becomes increasingly fragmented.and.abbreviated, and the

number of words uttered is markedly reduced (1987, pp. 267-269). The
third claim, which is put forward by this author, states that: 3) as
private speech develops into an instrument for planning, the relative

number of discourse.sequences that serve the planning process is likely

to increase, despite the fragmentation and abbreviation of the syntac-
tic structure of the utterances.

To understand what motivates these particular claims, some back-
ground information on the history of private speech research is needed.

The literature on private speech is reviewed here from four different
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perspectives. First, the theories of egocentric speech development
proposed by Piaget and Vygotsky are briefly reviewed, along with the
empirical studies that they and others conducted to test their theor-
ies. Second, the social conditions and experimental tasks that foster
the spontaneous use of private speech are reviewed. Third, the classi-
fication systems that have been used to categorize different types of
private speech are evaluated. Finally, the methods that experimenters
have developed in order to differentiate private speech from social

speech are reviewed.

Empirical Studies.of. Private” .Speech.Development

Piaget”s Theory_ and.Empirical.Studies.of.Egocentric.Speech

Development. Piaget (1955), who was the first to record, describe, and
analyze “private” speech, was also the first to call it "egocentric”
speech. Speech is "egocentric" when a child "...does not bother to know
to whom he is speaking nor whether he is being listened to. He talks
either for himself or for the pleasure of associating anyone who hap-
pens to be there with the activity of the moment. This talk is ego-
centric, partly because the child speaks only about himself, but chief-
ly because he does not attempt to place himself at the point of view of
his hearer” (Piaget, 1955, p. 32). Theoretically, Piaget interpreted
this speech as an epiphenomenon, or manifestation, of egocentric
thought. He regarded egocentrism as a transitional stage in develop-

ment, one that occupies a position "...halfway between autistic and
logical thought” (Piaget, 1955, p. 170). Because egocentric thought is
eventually displaced by socially adapted thought, according to Plaget

(1955, pp. 64-65), egocentric speech faces a similar fate-- it is
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eventually displaced by socially adapted speech.

The method Piaget employed in collecting his empirical data was to
follow a child around as he or she engaged in unstructured play, and
then write down the child’s speech as it wés being uttered. Later, the
transcribed speech was segmented into separate sentences so that each
sentence could be classified according to its function (1955, pp. 28-
30). The classification system Piaget (1955, pp. 32-34) invented sepa-
rated speech into eight types (see Appendix I). Three of his categories
pertained to private speech; the other five pertained to "social”
speech (see Zivin, 1979 for critique). The three private speech catego-

[ 1}

ries--"Repetition,” "Monologue," and "Collective Monologue"--accounted
for roughly 40-70 percent of the speech prodiced by Piaget’s subjects
in the course of their spontaneous conversations. These figures de-
clined significantly, however, for children 7-8 years of age (Piaget,
1968, p. 257), supporting Plaget’s view that private speech is dis-
placed by social speech as a child matures.

Piaget’s two most important categories of private speech, from
both a theoretical and empirical standpoint, are "Monologue" and "Col-~
lective Monologue.” A monologue serves as an accompaniment to action,
or as a means of commanding animate and inanimate objects (1955, pp.
36-40). In a monologue, a child "...talks to himself as though he were
thinking aloud. He does not address anyone” (1955, p. 32). In a collec-
tive monologue, however, a child QSSE address his or her monologue to a
listener, but does not adapt it to the listener’s point of view (1955,
p- 33). Considered in terms of the development of a child’s ability to

converse, the monologue is both functionally and structurally “primi-

tive and infantile," according to Piaget (1955, p. 40), whergas the
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collective monologue is socially immature in function, but not in
structure. Piaget regarded the collective monologue as "...the most
social of the ego-centric varieties of child language” (1955, p. 40),
chiefly because it has a turn-taking structure similar to that found in
adult conversations. The developmental sequence he postulated-- first
monologue, then collective monologue, and then dialogue (1955, p. 72)--
is consistent with his view that the path of development proceeds from

the individual to the social.

Vygotsky s Theory.and_Empirical.Studies.of Egocentric.Speech

Development. Vygotsky's (1987) theory of “private” speech, which was
the second theory to appear, contrasts sharply with Piaget’s on five
crucial issues. First, Vygotsky regarded private speech as an initially
social mode of thinking that Subsequently develops into a personal mode
of thinking (one that remains social in function). "The actual movement
in the development of the child’s thinking occurs not from the individ-
ual to some state of socialization but from the social to the individ-
uval” (1987, p. 76). Second, rather than regarding it és a transitional
stage between autistic and logical thought, Vygotsky regarded private
speech as "...a form critical to the transition from external to inner
speech” (1987, p. 75). According to Vygotsky, external speech is funda-
mentally different in function and structure from inner speech. Exter-
nal speech is vocal and audible and serves as an instrument for inter-
personal communication, whereas inner speech is subvocal and silent and
serves as an instrument for planning and solving problems (1987, p.
74). Third, Vygotsky proposed that private speech is the form in which

the "planning" function first arises. "...Besides the purely expressive
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function of egocentric speech, besides its function as a form of dis-
charge or accompaniment of the child’s activity, it can become a means
of thinking in the true sense of the term. It functions in the forma-
tion of a plan for solving the task that is encountered in behavior"
(1987, p. 70).

A fourth point of contrast between Vygotsky’s theory of private
speech and Piaget’s is the process whereby private speech atrophies.
Vygotsky proposed that, once the planning function has developed, the
syntactic structure of private speech becomes fragmented, abbreviated,
and condensed in a very special way. This is an outward indication that
private speech is being transformed into inner speech (1987, p. 274).
The fifth and final issue that differentiates the two theories is the
role that environmental conditions play in eliciting private speech.
"Whether the child speaks egocentrically or socially depends not only
on his age but on the conditions in which he finds himself" (Vygotsky,
1987, p. 90). Vygotsky’s own empirical research (1987, pp. 69-70)
indicated that private speech is most likely to d4rise when there are
other people present (to act as a stimulus for speaking), and when
there is a problem in need of solution (to act as a stimulus for think-
ing).

As with Piaget’s theory, Vygotsky’s theory of private speech must
be placed within the context of his more general theory of human devel-
opment (1987, 1978) if it is to be properly understood. Briefly, Vygot-
sky hypothesized that there are four stages in the development of the
relationship between speaking and thinking. At first, speech and think-
ing develop independently of one another-- i.e., there is a “pre-intel-

lectual” stage in the development of speaking, alongside a "pre-speech”
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stage in the development of thinking (1987, p. 112). At a certain
point, these two separate lines of developgent converge and form a
relationship: “thinking becomes verbal and speech intellectual"” (1987,
p. 112). Vygotsky referred to this relationship as "verbal thinking"” or
"word meaning" (1987, pp. 47-49). At this stage, a child’s speech is
external in form and social in function; it is a vocal means for
communicating and interacting with others.

The third stage is defined by the differentiation of social speech
into two different functional types: one for speaking (social speech)
and one for thinking (private speech). Although private speech has the
same initial structure as social speech, functionally it develops into
a personal means for thinking and planning, and therefore is restruc-
tured in accordance with its new function. Thus, the development of

private speech involves "...a movement of social forms of collaboration
into the sphere of individual mental functions" (Vygotsky, 1987, p.
74). After a child has learned to converse with herself aloud in such a
way that she can plan the solution to a problem, private speech begins
to atrophy. This marks the beginning of the fourth stage, which is
characterized by the development of "inner" speech (1987, pp. 261-262).
Unlike social speech, inner speech is internal in form and personal
in function; it is a silent, subvocal means by which individuals can
think an& plan. The atrophy of private speech furnishes clues as to the
structure of inner speech. As private speech atrophies, the words that
are omitted (which are peripheral to thinking), and the words that are
vocalized (which are central to thinking) exhibit a predictable pat-

tern, according to Vygotsky. This pattern is characterized by "...in-

creasing manifestations of the tendency for abbreviation. continual
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reduction in the levels of syntactic differentiation, and increasing
tendencies for condensation" (1987, p. 274). Once the development of
inner speech has been completed, inner speech and social speech can
interact. Development has come full circle. Inner speech can be silent-
ly invoked when problems arise in the course of social speech-- prob-
lems such as planning and executing the next sentence to be spoken, for
example. In connection with this, Goldman-Eisler (1968) has provided
convincing evidence that sentence-planning (through inner speech?)
occurs during "hesitation pauses” in the spontaneous social speech of

adults.

Development.of.Self-Regulation.by_Means._of.the.Vocal. Properties

of Private Speech. Vygotsky's distinction between the vocal and the

semantic properties of speech (1987, p. 250) provides a useful frame-
work for reviewing the research on the self-regulatory capacity of pri-
vate speech. Because speaking is a motor (vocal) activity as well as an
ideational (semantic) activity, private speech has the potential to
regulate other motor behaviors--via the cortex-—in two ways: either by
means of its vocal (i.e., tonal and rhythmic) properties, or by means
of its semantic (i.e., representational and symbolic) properties. While
this study is majaly concerned with the semantic aspect of private
speech, those studies that have investigated the self-regulatory poten-
tial of the vocal aspect are briefly reviewed below.

Research conducted by Luria and his co-workers (Luria, 1932, 1957,
1959, 1969; Luria and Yudovich, 1959; see Tikhomirov, 1975-1976 for

review) explored the possibility that the impulsive, rhythmic proper-

ties of speech can reinforce or inhibit other ongoing motor acts. The
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preschoolers participating in this research were instructed to press
(or refrain from pressing) a rubber bulb in response to various kinds
of visual or auditory stimuli (e.g., colored lights, or a bell). The
subjects were also instructed to utter certain words or nonsense sylla-
bles (e.g., "Press twice,”" or "tu tu”) in response to the stimuli. By
means of this methodology, Luria and his associates were able to demon-
strate that the rhythmic component of speech can exert control over
other motor behavior, particularly when the rhythm of the speech is the
same as the rhythm of the behavior. However, self-regulation was gener-
ally achieved only in those circumstances where speech served to rein-
force, rather than inhibit, sugoing behavior. According to Luria
(1961), inhibiting a motor action using speech involves the development
of the semantic aspezi ol speech.

Following Vygotsky (1987), Luria outlined his own neurobiological
theory of the development of self-regulation through private speech
(see Tikhomirov, 1975-1976). Private speech is conceptualized as a
transitional stage between regulation by adults® speech and regulation
by one’s own internal speech. In the first stage of development (ages
1;6 to 3), a child’s behavior is under the control of adults” speech,
which is capable of initiating a child’s action, but not of inhibiting
one that is already in progress. In the second stage (ages 2;6 to 4;6),
a child can initiate-~- but not inhibit-- her own action using private
speech, whereas her actions can be inhibited by adults” speech. In the
third stage (age 4;6 on), a child can use private speech to both
initiate and inhibit her own action. As the vocal manifestations of
private speech are gradually inhibited neurologically, self-regulating

private speech becomes internal speech.
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Western replications of Luria’s research tend, with few exceptions
(e.g., Bronckhart, 1973), to uphold the finding that there is a rela-
tionship between the rhythmic component of private speech and the
initiation of discrete motor actions (e.g., Harris, 1976; Rondal, 1976;
Zivin, 1976). The overall developmental picture provided by this line
of research is one of an initial lack of coordination of the vocal and
motor systems, with speech being "an extra thing to do" (Fusomn, 1979,
p. 189). When the vocal and motor systems become coordinated (around
age 4), vocalizations that are rhythmically identical to the desired
motor response can aid performance. By age 5, however, the semantic
content of words becomes more influential in regulating motor activity

than the rhythmic aspect (Fuson, 1979).

Development.of_Self-Regulation.by.Means.of.the.Semantic_ Properties

of Private.Speech. In contrast to the methodology used to investigate

the vocal qualities of private speech (wherein subjects are given
particular words to say by an experimenter), the method preferred by
investigators working with the semantic qualities of speech is to allow

subjects to produce private speech spontaneously while engaged in free-

play or performing a task. By means of this method, it is possible to
chart the "natural” developmental course of the forms and functions of
private speech. Furthermore, when children are allowed to speak sponta-
neously, they are plaéed in the position of having to decide not only
vhat to say and how to say it, but also vhen to say it-- that is, under
what circumstances. While there is practically no research on the
development of self-regulating speech that focuses directly on these

decision processes, it has been suggested that the process of choosing
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the words to say may be a very important step in psycholinguistic
developuent (Olson, 1970).

Those studies that have investigated the self-regulatory potential
of the semantic properties of spontaneous private speech have had to
grapple with several serious methodological obstacles. For one thing,
there are practical problems in differentiating private speech from
social, interpersonal speeéh. This problem arises, at least potential-
ly, whenever a child is studied with another person present in the
testing situation (Fuson, 1979), which is typically the case. Another
difficulty is that these studies differ widely in terms of the linguis-
tic procedures that were used to identify and code speech, as well as
the criteria that were used to define the different speech functionms.
In addition, many variables are involved~- e.g., task, task difficulty,
setting, age of subject, persons fresent, familiarity with experiment-
er, familiarity with task-- but their effects on private speech pro-
duction have not been examined systematically (Fuson, 1979). Despite
these obstacles, some tentative conclusions can be drawn from this body
of research.

The amount of private speech that children produce increases
between the ages of 3 and 5 (Berner, 1971) and decreases between the
ages of 5 and 8 (Beaudiéhon, 1973; Dickie, 1973; Kohlberg, Yaeger, and
Hjertholm, 1968). Also, there is some evidence that, although the
absolute amount of private speech decreases after age 5, the proportion
of private speech that is self-regulating increases with age (e.g.,
Beaudichon, 1973; Klein, 1564). However, this increase in self-regula-
ting speech seems to vary both with age and the type of difficulty the

task presents (Deutsch & Stein, 1972; Kohlberg et al., 1968; Yaeger,
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1968). It is not just difficulty per se, but the type of difficulty
that is important (Fuson, 1979). If the task seems difficult to the
child because his efforts do not solve it, private speech increases;
but if the source of difficulty lies elsewhere, private speech de-
creases. Beaudichon (1973) found that, for children 5;6 to 6 years old,
difficult tasks elicited more private speech of all types than easy
tasks, with a notable increase in "self-guiding comments.” By contrast,
children between 6;6 and 7 years of age exhibited a slight decrease in
private speech of all kinds, and in self-guiding speech in particular.
This supports Vygotsky's (1987, p. 263) claim that self-regulating
private speech is reduced in quantity as it becomes progressively
internalized.

A consistent, positive relationship has been found between self-
regulatory private speech and successful task performance (Beaudichon,
1973; Feigenbaum, 1985; Klein, 1964; Roberts, 1977). A positive rela-
tionship has also been found between non-regulatory types of private
speech (e.g., affective expressions) and failure at a task (Feigenbaum,
1985; Yaeger, 1968). Non-regulatory forms of private speech increase
with task difficulty for children 5;6 to 6 years old, while it de-
creases for children 6;6 to 7 years old (Beaudichon, 1973).

Data on the overt and covert uses of speech provided by research
in other areas of psychology, such as "verbal mediation” (e.g., Kendler
and Kendler, 1959; see Stevenson, 1972 for review), "delay of gratifi-
cation” (e.g., Mischel and Baker, 1975; Mischel and Moore, 1973), and
"rehearsing to remember” (e.g., Flavell, Beach, and Chinsky, 1966;
Locke and Fehr, 1970), are consistent with these findings. For example,

Conrad (1971) reported that about half of his sample of 4-year-old
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children spontaneously verbalized such phrases as "Cat goes with cat.”
or "Cat here." on a picture-sorting task. Similarly, Kuenne (1946),
using a size transposition task, found that about half of his sample
population (age 2;6 to 6) who had generalized a rule for making a

transposition verbalized this rule spontaneously during the trials.

Summary. Although the natural developmental course of children’s
spontaneous use of self-regulating private speech is not yet clear,
there appears to be a complex qualitative change around age 5, with
overt regulatory speech becoming covert between the ages of 5 and 7
(Fuson, 1979). In general, the research indicates that self-regulating
private speech tends to increase in amount or relative proportion under
the following conditions: 1) a task rather than free-play; 2) a
difficult task rather than an easy task; and 3) failure at a task
(when a child considers himself the agent). Less is known about the
linguistic forms that private speech takes at different developmental
stages, or the relationship between linguistic forms and functions at

different stages.

Conditions That.Foster.the.Spontaneous.Production.of . Private.Speech

Vygotsky proposed that private speech is most likely to occur
when: 1) there is another person present, who can serve as a stimulus
for speaking (1987, p. 266); and 2) there is a problem to be solved,
which serves as a stimulus for planning (1987, pp. 69~70). As noted
above, difficult tasks (ones that require problem-solving) evoke more
private speech in general, and more self-regulating speech in parti-

cular, than easy tasks (ones that are unproblematic). The kinds of
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difficult tasks that have been used include: puzzles (e.g., Berner,
1971; Deutsch and Stein, 1972; Dickie, 1973; Goodman, 1977, 1979;
Hjertholm, 1968; Kleiman, 1974; Klein, 1964; Meichenbaum and Goodman,

1979; Rubin, 1979; Yaeger, 1968; Wertsch, 1979), building.block.tovers

(e.g., Hjertholm, 1968; Kohlberg et al., 1968), enactive.play (e.g.,

Feigenbaum, 1981, 1985), and verbal.academic.tasks (e.g., Roberts,

1977). Unproblematic activities, such as coloring, stringing.beads, and

unstructured.free-play, tend to elicit very little private speech

(e.g., Kohlberg et al., 1968; Rubin and Dyck, 1980), but even these
activities can sometimes stimulate a large amount of speech (e.g.,
Furrow, 1980, 1984).

Regarding his hypothesis that the presence of another person tends
to elicit private speech, Vygotsky (1987, pp. 264-266) reported that
his own empirical investigations confirmed this view. Recent studies
also support this position. For example, studies that examined the
production of private speech in circumstances where the child is left
alone (e.g., Beaudichon, 1973; Kleiman, 1974; Klein, 1964; Roberts,
1977) report levels of production that are relatively small. In con-
trast, most of the studies that have reported high levels of private
speech have included at least one other person in the testing situation
(usually the experimenter). However, the presence of another person
also creates complications. Consequently, in order to ensure that the
experimenter’s presence would not significantly interfere with the
production of private speech, many researchers instituted practices
designed to minimize the possibility of interaction between the subject
and experimenter (e.g., Deutsch and Stein, 1972; Feigenbaum, 1985;

Furrow, 1980; Rubin, 1979; Rubin and Dyck, 1980). One method that has
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been used to accomplish this is to seat the subject and experimenter on
opposite sides of the room; another method is to have the experimenter

ostensibly engaged in work, which the subject is instructed not to

disturb.

Summary. The optimal conditions for eliciting private speech are
situations in which: 1) there is a problem to be solved; and 2) there
is another person present. Private speech tends to increase when prob-
lems dre encountered because it serves as a tool for planning the
solutions to problems. In general, the more difficult the problem, the
greater the tendency for private speech. Also, if private speech is
insufficiently differentiated from social speech, the presence of an-

other person is likely to elicit private speech.

Classification.Systems._for.Categorizing.Types.of Private.Speech

In their review of the research on private speech, Kohlberg,
Yaeger, and Hjertholm (1968) proposed a comprehensive category system
for developmentally classifying different types of private speech (see
Appendix I). This classification system has been widely used in private
speech research. What is unique in their position is the suggestion of
a hierarchy of stages (Zivin, 1979). Kohlberg and his associates (1968)
suggested the following developmental ordering:

Level.l: Presocial self-stimulating language
1. Word play and repetition.
Level.2: Outward-directed private speech
2. Remarks addressed to nonhuman subjects.

3. Describing own activity.
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Level.3: Inward-directed or self-guiding private speech
4. Questions answered by the self.
5. Self-guiding comments.

Level 4: External manifestations of inner speech
6. Inaudible muttering.

Level.5: Silent speech or inner thought

Each level'represents a stage in the development of private
speech, moving from early practice with words and sounds (Level 1) to
inner speech (Level 5). The first three categories are derived from
Piaget (1955), while the fourth category reflects the influence of the
theory of G. H. Mead (1934); the fifth category is dréwn from Vygotsky
(1987), and the final category is based on observations made by Kohl-
berg and his associates.

This category system was analyzed in detail by Fuson (1979). She
noted that this classification scheme has been widely used by resear-
chers, even though it suffers from methodological and conceptual weak-
nesses. The chief methodological difficulty with the Kohlberg catego-
ries concerns the reliability of the classification of utterances into
the categories. For example, in one of the studies by Kohlberg and his
associates (1968), there appeared to be a considerable difference
between the two raters with regard to two important categories: "De-
scribing activity” and "Self-guidance". Some earlier studies that also
used the Kohlberg category system reported low inter-rater agreement
(Berner, 1971; and Rubin, Hultsch, & Peters, 1971), while others (Dick-
ie, 1973; and Deutsch & Stein, 1972) reported rather high inter-rater
reliability. Since none of these studies reported their operational

definitions of the categories, the cause of these differing reliabili-
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ties is unknown.

Another methodological problem with these categories is that they
do not adequately cover all types of private speech, according to Fuson
(1979). Several investigators (Klein, 1964; Yaeger, 1968; Goodman,
1977, 1979; Meichenbaum & Goodman, 1979; Rubin, 1979; and Kleiman,
1974) found it necessary to provide additional categories. Two catego-
ries in particular have gained general acceptance: "Expressions of
affect"” and "Fantasy role-play”. Kleiman (1974) substantially rear-
ranged and expanded the Kohlberg et al. system to include twelve cate-
gories, and some studies (Rubin, 1979; Rubin & Dyck, 1980) have used
this revised version. Fuson (1979) argues that, although the conceptu-
alization of these categories shows considerable insight and promise,
the operational definitions of the categories are unclear and impre-
cise, and some of the contents of the categories are questionable.

One of the chief conceptual difficulties with the Kohlberg, Yae-
ger, and Hjertholm (1968) classification system, according to Fuson
(1979), is the lack of precise descriptions that would enable an in-
vestigator to differentiate one functional type of self-regulation from
another while preserving, at the same time, the overall conceptual
unity of the system. Thus, she argues, what are needed are categories
that are connected by the same overall description (reflecting concep-
tual continuity), but that are also capable of identifying speech that
is definitely serving a planning function.

Kohlberg and his colleagues (1968), basing themselves on Mead's
(1934) theory that the child builds a differentiated self through
conversations with aspects of the self that represent the "generalized

other,” proposed that all private speech is characterized by peor
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differentiation of self from other. In addition, Kohlberg and his
associates regarded all private speech as "acommunicative" speech (Zi-
vin, 1979). However, there are several difficulties inherent in the

proposed system. For one, there is a lack of justification of the

developmental order suggested; i.e., the criteria for determining why -
these particular types (and no others) are included is not provided.
Also, the coding scheme indirectly distorts Vygotsky's entire theory of
the development of thought and language because it implicitly (and
incorrectly) assumes that Vygotsky’s theory canmnot account for instan-
ces of private speech that occur approximately after age seven (Zivin,
1979).

The Kohlberg developmental hierarchy is inconsistent with Vygot-
sky’s theory in the following specific respects: 1) Kohlberg, Yaeger,
and Hjertholm (1968) proposed all six speech categories as development-
al steps reflecting each type’s prevalence; 2) they considered each
type to be transitional to the next type in the hierarchy; and 3) they
considered social isolation to be a centrally defining condition or
feature of the type of speech elicited. The presence of a real other to
whom one could sﬁeak appears, in their view, to prevent overt speech
that is truly directed to the self (Zivin, 1979). Vygotsky, however,
saw private speech as functionally connected to social speech, and
social speech naturally occurs in the presence of others. Therefore, in
its early stages (before a child realizes that it is for thinking, not
talking), private speech is more likely to occur in the presence of
others.

As the first practical coding system for developmentally cate-

gorizing private speech, the Kohlberg system has significantly promoted
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the investigation of private speech. Many studies have used this system
unchanged (e.g., Berner, 1971; Deutsch and Stein, 1972; Dickie, 1973;
Rubin, Hultsch, and Peters, 1971); others have used a revised version
of it (e.g., Feigenbaum, 1981, 1985; Goodman, 1977, 1979; Meichenbaum
and Goodman, 1979; Rubin, 1979). Some investigators, however, have
developed category systems of their own (e.g., Beaudichon, 1973; Fur-
row, 1980; Kleiman, 1974; Roberts, 1977, 1979; Rubin and Dyck, 1980;
Wertsch, 1979).

Furrow (1984) keenly observed that researchers have tended to
assign (by definition) certain functions to social speech and other
functiéns to private speech. Consequently, social speech and private
speech have never been adequately compared because speech functions

have not been analyzed into categories independently of their presumed

intended audience. Furrow (1984) suggested that the interdependence
between function and categories of presumed audience has existed be-
cause previous studies (e.g., Halliday, 1975; Kohlberg et al., 1968)
have made assumptions about functions that determined a priori whether
some utterances were assigned a social or private audience.

To correct this problem, Furrow scored the social or private
character of utterances (using eye contact, pitch, and other signals of
interpersonal speech) independently of their functional type, which was
classified according to a system of twelve categories (drawn essential-
ly from Halliday, 1975, and Kohlberg et al., 1968). Furrow reported

that the "regulatory,” "attentional,” and "informative" uses of lang-
uage all appeared more frequently in speech addressed to another, while
“self-regulatory,” "describing one’s own activity,” and "expressive”

functions had an increased incidence in private speech. This- study not
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only supported Vygotsky's notion that private speech has social ori-
gins, but it demonstrated differences in the functions of social and
private speech, and methods for studying them.

In another study (Feigenbaum, 1985), an attempt was made to over~
come the problem of low inter-rater reliability with the Kohlberg
classification system. Specifically, the problem of differentiating the
category "Describing own activity” from the category "Self-guiding
comments” was tackled by constructing an experimental task in which
each utterance could be assigned either a "routinized"” or "strategic"”
function with respect to the completion of the task. By using a task
analysis to supply contextual information regarding an utterance’s
cognitive function, scoring decisions were facilitated and inter-rater
reliability for these two categories was greatly increased. As in the
study by Furrow (1984), private and social speech (on the one hand),
and the functions or uses of speech (on the other hand) were regarded
as independent factors.

Finally, Fuson (1979) proposed a coding scheme that overcomes some
of the other difficulties and shortcomings of the Kohlberg system.
Fuson’s categories (sece Appendix I) are specifically designed to handle
data in the form of private speech utterances from 2- through 5-year-
olds who are performing tasks while they are alone in a room in their
school. The private or social status of speech is regarded independent-
ly of speech functions, and the various speech functions are more
articulated than in the Kohlberg system. The four major categories
Fuson (1979) proposes are: “Regulating,” "Affective,"” "Fantasy/Role

Playing,"” and "Incomprehensible.”

The major difference between the Kohlberg and Fuson category sys=-
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tems is in their assumptions about the functional unity of private
speech. Unlike the Kohlberg system, which assumes that private speech
is a relatively unitary category with a common functional meaning, the
Fuson system assumes that private speech serves three main functions: a
regulating function, an emotional/ expressive function, and a fantasy/
role-playing function (Fuson, 1979). Each major category presumably
appears early and remains throughout life. Of particular importance
here is the assumption that developmental changes will be reflected in
differences in distributions within the categories. Thus, shifts in
function will show up as changes in the distributions within categories
over time. The amounts of speech within each main category are hypothe-
sized to vary considerably with situational variables (e.g., task
difficulty, familiarity of setting).

In essence, the Fuson category system encompasses a broader range
of speech functions than does the Kohlberg system, and it also provides
a structure for scoring utterances in a way that does not decide their
developmental order a priori. Also, speech functions and private or
interpersonal status are considered independently of one another. How-
ever, Fuson's system does not adequately reflect the conceptual conti-
nuities and discontinuities between private and social speech that are
at the heart of Vygotsky's theory. Nonetheless, this system appears to
be one of the more useful systems for developmentally categorizing
private speech types.

Despite its flaws, the Kohlberg category system has produced a
consistent pattern of results, even when used with children from dif-
ferent cultures and different socio-economic strata. Kohlberg et al.

(1968) found no cultural differences between middle-class Norwegian and
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American children. Berk and Garvin (1984) found that there were no
differences between low-income Appalachian children and previously
studied middle-class children in terms of developmental patterns, but
that the rate of development was slower for the Appalachian sample.
Similarly, Feigenbaum (1985) compared middle-class and working-class
five-year-olds from New York City and found that, with respect to Kohl-
berg’s categories, the working-class sample displayed the same pattern

of development as the middle-class sample, but at a delayed rate.

Summary. The classification system created by Kohlberg, Yaeger,
and Hjertholm (1968) has raised many fundamental issues and contained
bold insights, but the omission of important categories of function,
the problems with lack of reliability, and the failure of evidence to
fully support their suggested developmental sequence suggest the need
for a revised system of categories (Fuson, 1979). The inconsistent use
of category names and definitions, imprecise definitions of newly added
categories, and the continuing problem of low reliability are among the
chief causes for the differing findings among private speech studies,

most of which use the Kohlberg system=-- or some version of it.

Methods.for.Differentiating.Private.Speech.from.Social.Speech

As was mentioned above, the need to differentiate private speech
from social speech arises, at least potentially, whenever there is
another person present in the testing situation, which is typically the
case. Unfortunately, more than half of the studies that examined pri-
vate speech failed to report the linguistic criteria that were used to

make this differentiation (Fuson, 1979). Those studies that did report
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criteria (e.g., Berner, 1971; Dickie, 1973; Feigenbaum, 1985; Furrow,
1980; Goodman, 1977, 1979; Meichenbaum and Goodman, 1979; Rubin, 1979)
did not use the same criteria. Regardless of which criteria were used,
however, most researchers tended to follow the same basic logic in
constructing tggir decision procedure. Essentially, the procedure was
to first examine each utterance (retrospectively) for indications of

its “social” intent; if no such indications could be found, then the

utterance was presumed to be “private” in intent.

Basically, the reason why different criteria have been ‘used to
identify private speech is because private speech can be defined in two
essentially different ways-- functionally and structurally. From a
functional perspective, the most significant feature of private speech
is that it is not intellectually “adapted" to a listener. From a struc-
tural perspective, the most salient feature of private speech is that
it is not conversationally "addressed” to a listener. Methodological-
ly, the “functional” view generally involves an examination of the
semantic content of a given utterance, whereas the “structural” view
generally involves an analysis of the vocal delivery of an utterance.
The phenomenon of “"collective monologue"” is a dramatic illustration of
this distinction between conversation that is "addressed" to another,
and conQersation that is “adapted” to another.

With regard to the “structural” criteria for differentiating pri-
vate speech from social speech, one of the most reliable indicators
that an utterance is intended as social speech is the accompanying
eye.contact (see Bates, Benigni, Bretherton, Camaioni, & Volterra,
1977). Typically, when a speaker addresses his speech to another, he

turns both his body and his head toward the addressee and establishes
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eye contact. But because interlocutors are not always in a convenient
line of sight, speakers make use of additional signals to indicate that
their speech is addressed to another. Specifically, when eye contact is
difficult or inconvenient, speakers tend to: 1) make explicit verbal
reference to the other person fe.g., Berner, 1971; Dickie, 1973); 2)
repeat their remark (e.g., Meichenbaum and Goodman, 1979); 3) demand a
response (e.g., Goodman, 1977, 1979); and 4) initiate physical contact
(e.g., Furrow, 1980).

Furrow (1980) investigated, among other things, how young children
iotone their utterances differently to indicate the social intent of
their‘speech in the absence of eye contact. He reported that increases
in intonational stress, pitch, and intensity (loudness) of speech were
positively related to social speech situations in which eye contact was
absent, while decreases in these qualities were related to social
speech situations in which eye contact was present. That is, he found
that even very young speakers tend to "broadcast” their social speech
"over their shoulders” when listeners are not directly in sight. Thus,
in addition to repeating, demanding, and calling by name, speakers make
changes in intonation, pitch, and loudness to indicate that their
speech is addressed to others.

IWith regard to the “functional® criteria for differentiating pri-
vate speech from social speech, many different features have been
employed. Basically, the semantic content of an utterance contains key
information needed to determine whether the speech was "adapted” or
"unadapted” to a listener’s point of view. However, the conversational
context in which speech is uttered also provides information concerning

its function, as does the context of activity. In addition, Vygotsky
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(1962) enumerated several other specific features of private speech
functioning that can be expected to change with development. Specifi-
cally, the timing of an utterance (with the action to which it refers)

is likely to shift from after or during the action to before the action

(1962, p. 17). Also, the referential content is expected %c zhange from
references about the surrounding milieu to references about the speak-
er’s own activities (Levina, 1978, p. 8).

Recently, a controversy has developed over which of these criteria
are most appropriate for defining private speech empirically. According
to Frawley and Lantolf (1986), for example, all utterances of private
speech are self-regulatory by definition, and that what matters (with
regard to the “private” status) is the semantic content, not a taxonomy
of its functions. In contrast, Frauenglass and Diaz (1985) argue that
the classification of private speech should include types that are not
self-regulatory. Furthermore, Diaz (1986) claims that the self-regula-
tory functions of private speech cannot be determined solely on the
basis of the semantic content. Finally, Berk (1986) argues that the
evidential base needed in order to score an utterance as private speech
must include not only the utterance’s content and possible functions,

but also its form.

§3E§2£z.Researchers can identify or infer the existence of pri-
vate speech on the basis of certain physical qualities related to an
utterance’s “delivery.” Specifically, it has been shown that speakers
generally use eye.contact to signal the person to whom thecy are commu-
nicating. In the absence of eye contact, several other signals are

available to speakers to indicate that their speech is intended for

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



26

others. These include: 1) the increased use of vocatives; 2) repeti-
tion of the utterance; 3) demand for a response; 4) the initiation of
physical contact; and 5) changes in the intonation, pitch, and intensi-
ty (loudness) of speech. In the absence of all these indicators,
analysts could reasonably infer that the speech in question was intend-
ed as private speech.

In addition, researchers have tried to identify or infer the
existence of private speech on the basis of an utterance’s “function.”
Although it is difficult to isolate the constellation of features that
reliably indicates when an utterance is intellectually "adapted” to a
listener’s perspective, many different functionsvhave been studied. The
most important source of evidence with regard to the function of pri-
vate speech is the semantic content of an utterance. The semantic
content of speech contains information about the topic that is in the
speaker’s consciousness, and initially consists mainly of references to
the surrounding milieu, but later consists largely of references to the
speaker’s own activity (Levina, 1978, p. 7). Also, the timing of speech
and action provides information as to an utterance’s “private” status.
Finally, functional analyses of private speech are further strengthened
when information regarding the context, both in terms of conversation

and activity, is included.

Summary.of.Literature.Reviev

The theories of private speech development put forward by Piaget
and Vygotsky have had a tremendous impact on the history of private
speech research. Although Piaget”s (1955) theory of egocentric speech

and thought has generated many studies, it is Vygotsky’s. (1987) theory
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that has received general empirical support. First, the literature
indicates that private speech tends to follow a curvilinear path of
development rather than a monotonic one. Specifically, private speech
increases in relative amount until about age 5, at which point it
begins to decrease gradually before disappearing at about age 8 or 9.
Furthermore, private speech is produced overtly up until about age 5,
at which point there is evidence to suggest that it begins to transform
into a covert activity.

With regard to the self-regulatory functions of private speech,
the literature offers additional support for Vygotsky's theory. Al-
though the absolute amount of private speech that children produce
tends to decrease after age 5, the proportion that is used for self-

regulation continues to increase with age. Moreover, the proportion of

private speech that is self-regulatory also tends to increase in par-
ticular social situations-- specifically, in situations where there is
a difficult problem to solve. Thus, the literature generally upholds
Vygotsky’s basic claim that private speech develops into an instrument
for seeking and planning solutions to problems. However, further re-
search is needed in order to identify all of the different types of
self-regulation that are possible using private speech, as well as the
specific linguistic forms of private speech that are typically asso-
ciated with particular self-regulating functionms.

The most widely used classification system for categorizing pri-
vate speech functions is the system invented by Kohlberg and his asso-
ciates (1968). From a practical point of view, this system has done a
great deal to promote research on private speech. From a methodological

point of view, however, there are many problems. Specifically,.impor-
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tant categories of function have been omitted, there are problems
concerning lack of reliability with certain categories, and there is
little evidence to support the developmental sequence that Kohlberg and
his colleagues postulated. Furthermore, the inconsistent use of catego-
ry names and definitions, and the imprecise definitions of certain
categories, have all contributed to the differing findings of private
speech studies that have used this system. Despite these problems, the
pattern of results from private speech studies that have tested child-
ren from different cultural and socioeconomic backgrounds has been
remarkably consistent. Nonetheless, the call for a revised classifica-
tion system for categorizing types of private speech has already been
issued (Fuson, 1979).

Finally, the methods that have been developed to differentiate
private speech from social speech fall into two basic categories:
those that are based on “structural” criteria, and those that are based
on “functional® criteria. The term “structural” refers here to certain
physical qualities related to an utterance’s ~performance,” such as eye
contact, repetition, and intonation. These qualities provide a basis
for an analyst to decide (retrospectively) whether an utterance was
“addressed” conversationally to oneself or another. In contrast, the
term "fﬁnctional’ refers here to certain intellectual qualities related
to an utterance’s ~meaning,” such as the semantic content, the context
of conversation and activity in which it is embedded, and its timing
with action. It is these particular qualities that provide a basis fqr
determining (retrospectively) whether an utterance was “adapted” intel-

lectually to another person’s thought.
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CHAPTER II

STATEMENT OF AIMS

Overview

Tﬁere were two basic aims to this research: 1) to describe and
inventory the various linguistic forms and cognitive functions of
private speech that are manifested by children at 4, 6, and 8 years of
age; and 2) to use these descriptive data in order to test three
particular claims about the development of private speech. Because the
second aim is of primary interest here, the discussion that follows
centers on these three claims. Before considering them in detail, a
brief summary of each is presented.

Two of the claims were put forward by Vygotsky. Specifically, he
proposed that: 1) initially, private speech serves as an accompani~-

ment. to action and as a means for discharging.emotion, but later devel-

ops into an instrument for seeking and planning solutions to problems—--

that is, it becomes a means for directing.actions and thoughts toward

consciously intended goals (1987, pp. 70-73); and 2) as private speech

develops, its syntax becomes increasingly fragmented and.abbreviated,

and the number of words uttered i1s markedly reduced (1987, pp. 267~

269).
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The third claim is put forth here. Specifically, it is proposed

that: 3) as private speech develops, there is likely to be an increase

in the relative number of discourse.sequences that serve as “plao-

ning” narratives, or “goal-oriented” narratives. Also, the relative

number of utterances (i.e., sentences) constituting a “planning” narra-
tive is likely to increase. These developments at the level of dis-
course are presumed to occur despite the simultaneous fragmentation and

abbreviation of the syntax of individual sentences.

Development.of.the-Planning.Functious_of-Private-Speech

According to Vygotsky, there is a close connection between prob-
lem-solving activity and private speech activity that can be seen in
both phylogenetic and ontogenetic development. With regard to phyloge-
netic development, Vygotsky (1978) posed the question: "What is it
that really distinguishes the actions of the speaking child from the
actions of an ape when solving practical problems?" (p. 26) His reply:
"In the process of solving a task the child is able to include stimuli
that do not lie within the immediate visual field. Using words (one
class of such stimulil) to create a specific plan, the child achieves a
much broader range of activity, applying as tools not only those ob-

jects that lie near at hand, but_searching.for.and.preparing.such.stim-

uli.as_can.be.useful in._the_solution.of.the task,.and.planning. future

With regard to ontogentic development, Vygotsky observed a quali-
tative change in the relationship between speech and action as children
matured: "Initially speech follows actions, is provoked by and domi-

nated by activity. At a later stage, however, when speech is . moved to
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the starting point of an activity, a new relation between word and
action emerges. Now speech guides, determines, and dominates the course

of action; the_planning.function.of.speech comes into being in gddition

to the already existing function of language to reflect the extermal
world" (1978, p. 28).

To understand more concretely how private speech can serve as an
instrument for planning, it would be helpful to define more precisely
what the process of planning is, and what the different functions or
skills are that comprise the process. What follows is a brief summary
of the research on the development of planning skills.

According to Pea (1982, pp. 6-7), theorists of planning distin-
guish four general steps in the planning process: 1) representing the
planning problem situation; 2) plan construction; 3) plan execution;
and 4) planning-process remembering. The first step (representing the
planning problem situation) requires a planner to: a) define the goal;
b) define the problem; c) note the differences between the problem and
goal; and d) determine the constraints on planning (e.g., space and
time limitations). The second step (plan construction) requires a
planner to formulate a plan that will eliminate the differences between
the problem and goal. Step 3 (plan execution) requires a planner to
monitor his or her implementation of the plan, and step 4 (planning-
process remembering) may be required at any point in the entire opera-
tion.

Unlike earlier models of the planning process, in which planners
were essentially conceptualized as robots who formulated and executed
plans in a “top-down” sequence, more recent models recognize the dynam-

ic nature of planning and are designed to incorporate a ~“bottom-up’
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sequence as well. At present, the plan-construction process is concep-
tualized in terms of "cycles of proposal, simulation, evaluation, and
revision” that operate until an adequate plan is formulated (Pea, 1982,
p. 11). The same kind of flexibility is also needed in the plan-
execution process. Because planners may become aware of new problems in
their attempts to execute a plan, they may need to redefine the problem
and the goal accordingly. In fact, it is typically the case that prob-
lems are not discovered until practical attempts are made to implement
a plan. What is important to note here is that, since the planning
process involves a cyclic movement between plan-execution and plan-
construction activity, it is likely that the planning functions of
speech would be distributed throughout the entire course of a problem-
solving activity rather than only at the beginning.

In order to test the developmental claim that private speech
becomes increasingly bound up with the planning process, the planning
functions that were enumerated by Pea (1982) in his review were organ-
ized into a system of categories (see Appendix I). These categories
were designed to apply to utterances of speech (either private or
social) that met the criterial definitions. That is, planning functions

were conceptualized as functions.of.speech. By designing this classifi-

cation system so that it could be applied to speech, the possibility of
identifying the specific planning functions of individual private

speech utterances was created.
Summary. Although previous research has established a general

link between the development of private speech and the development of

the planning process, specific links between particular private speech
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forms and particular planning functions have yet to be established. In
order to identify if a given utterance of private speech serves a
planning function (and if so, which function(s) in particular), a
system of categories was invented. These categories were based on the
planning functions enumerated by Pea {1982) in his review of the liter-
ature on the development of planning skills. Basically, there are four
steps in the planning process: 1) representing the planning problem
situation; 2) plan construction; 3) plan execution; and 4) planning-

process remembering.

Development.of.the.Syntactic.Structure.of Private.Speech

With regard to the developmental relationship between the function
and structure of private speech, Vygotsky (1987) wrote: "Our genetic
and experimental studies demonstrated that what is initially only a
functional differentiation of egocentric and social speech leads di-
rectly and systematically to structural changes as well. With the
development of functional differentiation, we find structural changes
in egocentric speech that gradually approach the complete abolition of
the syntax of oral speech” (p. 274).

The syntactic structure of private speech is "abolished"” in a very
specifié manner, however. "Initially, the structural characteristics of
egocentric speech are identical to those of social speech. As egocen-—
tric speech develops and becomes functionally isolated from social
speech, as it becomes an independent and autonomous speech form, we
find increasing manifestations of the tendency for abbreviation, con-
tinual reduction in the levels of syntactic differentiation, and in-

creasing tendencies for condensation" (1987, p. 274).
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In addition, there is a marked reduction in the quantity of words
(Vygotsky, 1987, p. 269). One possible reason for this is that certain
words no longer play a vital role in the action, and are therefore no
longer voiced. Another reason for the reduction of words is the devel-
opment of agglutination, wherein several words are fused into one. As
private speech is transformed into inner speech, "...agglutination
emerges with increasing frequency and clarity as a means of forming
unified complex words that are used to express complex concepts. The
increasing manifestations of this tendency for an asyntactic fusing of
words in the child’s egocentric expressions parallels the drop in the
coefficient of egocentric speech" (1987, p. 277).

The process of abbreviation also reveals the character of inner
speech. "By analyzing what drops out in the developmental process, we
can identify what is inessential to inner speechs Correspondingly, by
analyzing what tends to be strengthened, what emerges more and more
clearly in the developmental process, we can identify what is essential
to it" (Vygotsky, 1987, p. 258). The idea here is that, prior to its
abbreviation and ultimate disappearance, private speech is a fully
blown speech form that consists of grammatically well-formed, syntac-
tically complex sentences. The process of abbreviation reflects a
deeper process, one in which decisions are being made about what is
(and is not) essential to say and know in a given situation.

What is striking about this particular aspect of private speech
development is that the syntactic structure presumably disappears at
the very same time that the planning process emerges. Intuitively, it
seems reasonable to expect that planning would be best served by fully

expanded speech as opposed to abbreviated speech. That is, ome would
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assume that the development of a higher-order cognitive process such as
planning would be supported by more speech rather than less. Of course,
it is clearly more economical to use an abbreviated speech form rather
than an expanded speech form whenever possible. Suffice it to say that

this paradox between decreasing form and increasing function has yet to

be reconciled.

Summary. As the linguistic structure of private speech develops,
it moves in an opposite direction from that of the planning function.
Whereas the planning process develops from part to whole, the syntactic
structure of private speech develops from whole to part. Specifically,
Vygotsky (1987) observed that the syntax of private speech manifested
an increasing tendency to become fragmented and abbreviated with devel-
opment. Furthermore, he observed a marked reduction in the quantity of
words produced. Vygotsky proposed that the process of abbreviation
supplies clues as to the character of inner speech. More precisely, the
words and phrases that drop out in the developmental process reflect a
decision-making process as to what is essential and inessential to say

and know in a given situation.

Development.of._the.Discourse.Structure.of.Private.Speech

Thus far, only two levels of linguistic structure have been con-
sidered: words and sentences. Now it is time to consider the develop-
ment of the discourse structure of private speech. It is postulated
here that, as private speech develops, there is likely to be an in-
crease in the relative number of planful, or goal-directed, discourse

sequences. More precisely, the relative number of “planful conversa-
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tional exchanges” and “planful narratives” is expected to increase with
development.

According to Stubbs (1983, p. 131) é conversational exchange is a
minimal interactive unit in which an “initiation” is followed obliga-

torily by a “response,” and optionally by further utterances (e.g.,

question-answer-comment). A “planful conversational exchange” is de-
fined here as a conversational exchange that serves the planning pro-
cess. A “planful narrative” is defined here as a sequence of utterances
that serves the planning process and is united by a common topic or
directed toward a common goal. The technical definition given here to
the term “narrative” is very different from the definition used by
researchers who study the development of children’s narratives (e.g.,
Labov, 1972; Labov and Waletsky, 1967; Rumelhart, 1977). Most investi-
gators use the term “narrative” to refer to the kinds of discourse that
tell a tale of past events (see Peterson and McCabe, 1983, for review).
The “planful narratives” described here serve a prospective rather than
a retrospective function, and are therefore very different in character
from the kinds of narratives typically studied.

In addition to what has been stated so far, it is claimed that the
relative number of utterances constituting a planful narrative is
also likelv to increase with development. The rationale for this claim
is that, because planning is a complex process, the structure of pri-
vate speech should in some way reflect this increasing complexity.
Since the syntactic structure develops into a simpler structure rather
than a more complex one, the presumed increase in complexity is most
likely shifted to the discourse structure of private speech. It is

predicted that, as children develop the planning function of private
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speech, they should produce longer and longer sequences of private

discourse, sequences that consist of multiple utterances connected by a
common topic, or directed toward a common goal. Again, this progress at
the level of discourse is predicted to occur despite the fragmentation

at the syntactic level.

Summary. Because planning is a complex process, and because
private speech develops into an instrument for planning, private speech
should become more complex with development. Since this complexity is
not reflected in the syntax of private speech, it is most likely re-
flected in the discourse structure. The claim has been put forward here
that the relative number of “planful conversational exchanges” and

“planful narratives” should increase with development. Furthermore, the

relative number of utterances constituting a planful narrative should

also increase with development.

Empirical.Hypotheses

To test these claims empirically, seven hypotheses were generated.
Regarding Vygotsky’s claim that private speech develops into an instru-
ment for planning, the following three hypotheses were constructed:

Hypothesis.l. It is predicted that the relative number of utter-
ances of “planful” private speech will increase significantly from age
4 to age 8.

Hypothesis.2. The relative number of utterances of “planful” pri-
vate speech is expected to increase as the level of difficulty of the
problem-solving activity is increased. This pattern should be roughly

the same for all subjects, regardless of age.
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Hypothesis.3. It is predicted that the planning functions asso-

ciated with the process of plan-execution will decrease with age,

whereas the planning functions associated with the process of E&EEZ
construction will increase with age. This hypothesis is based on Vygot-
sky’s (1987, pp. 70-71) observation that private speech is initially
used for attending to the transition points or the end results of a
problem-solving activity, and is only later used for analyzing problems
and formulating intentions and plans in advance of action.

With regard to Vygotsky’s claim that, as private speech develops,
its syntactic structure is systematically fragmented and abbreviated,
and the quantity of words is reduced, the following two hypotheses
were proposed:

Hypothesis.4. The relative number of utterances of “planful”

private speech that consist of complete.sentences (i.e., grammatically

well-formed sentences) is expected to decrease with age; conversely, it
is predicted that the relative number of “planful” private speech

utterances that consist of sentence.fragments (i.e., ungrammatical

sentences) will increase with age.

Hypothesis.5. It is predicted that the relative number of vords
contained in utterances of “planful” private speech will decrease with
age. |

Regarding the claim put forth by this author about the discourse
structure of “planful” private speech, the following two hypotheses
were generated:

Hypothesis.6. It is predicted that the relative number of ;EEEEZ

ful _conversational. exchanges’ and “planful .narratives’ will increase

from age 4 to age 8. Few exchanges or narratives are expected at age 4,
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whereas numerous oral "texts" are expected at age 8.

Hypothesis.7. The relative number of utterances constituting
“planful narratives” is expected to increase with age. Again, few
utterances per narrative are expected at age 4, whereas lengthy oral

"texts" comprised of numerous utterances is expected at age 8.
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CHAPTER III

METHODS

Subject.Population

Thirty children were recruited for this study. They ranged in age
from 3;3 to 8;8. Eligibility to participate was restricted to children
approximately 4, 6, and 8 years of age whose native language is Eng-
lish. Because of the differing ages, it was necessary to recruit at
several different schools. The 4-year-olds were recruited from three
different sites: a child-care center in New York City, a child-care
center in Brooklyn, and a preschool in Brooklyn. About half of the 6-
year-olds were also obtained at this preschool, while the other half
were recruited at a Brooklyn parochial school. The 8-year-olds were
also recruited at this parochial school.

Teachers or care-givers at each of the sites identified to the
experimenter those children who were eligible to participate in the
study. From the population of children who returned permission slips,
five girls and five boys at each age level (thirty children in all)
were randomly selected by drawing names from a hat. The mean age for
each of the three groups was 4;l, 6;0, and 7;10, respectively.

Nearly half of the 4-year-olds selected were white and came from

predominantly middle-class backgrounds. The other 4-year—olds were
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Black or Hispanic children who came from predominantly working-class
backgrounds. The overwhelming majority of 6- and 8-year-olds were also

Black and Hispanic children from working-class families.

Materials

Pre-Test. The Wechsler Preschool and Primary Scale of Intelli-

gence (WPPSI) and the Weschsler Intelligence Scale for Children--
Revised (WISC-R) were used to pre-test all subjects. The 4-year-olds
were administered the WPPSI, while the 6~ and 8-year-olds were admini-
stered the WISC-R. The purpose of the pre-test was to provide an inde-
pendent assessment of each subject’s verbal and performance skills so
that there could be a point of comparison with the other verbal and
performance measures. The rationale for selecting these particular
tests was that they are widely used, standardized, reliable, and well-
studied. Furthermore, because the WPPSI is essentially a downward
extension of the WISC-R, codparisons of the results from the two tests

are facilitated.

Task. To increase the likelihood that the planning functions of
private speech would be elicited, a problem-solving task was used. The
task chosen was initially used by Piaget (1976, pp. 252-273) to study
the development of concrete operations. Specifically, the task was to
construct different roads by means of connecting wooden tracks. Essen-
tially, the task involved two separate problems in plane geometry,
problems that required for their solution a co-ordination of mental
perspectives. In the first problem (Task 1), each subject was provided

with five wooden tracks-- one straight and four curved ones. In the
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second problem (Task 2), subjects were given two additional curved
tracks with which to build roads.

Following Piaget (1976, p. 253), the wooden tracks used in this
experiment had the following special properties: 1) each track had a
male and female end; 2) each track could be placed either side up; 3)
each curved track, therefore, could make either a right-hand or left-
hand bend by turning it about the two axes of symmetry; 4) it was
therefore possible to turn any road about its longitudinal axis to
obtain the symmetrical road without dismantling anything; 5) it was
also possible, without disturbing the construction, to turn any road
about its transverse axis to obtain the inverse road; and 6) it was
possible to construct a road of a given length either with n straight
tracks or with 2n curved tracks.

To increase the likelihood that the “non-planning” functions of
private speech (e.g., accompaniment to activity, and emotional release)
would be elicited as well, the problem-solving task was couched in the
form of a game. This game, which involved a fantasy story and accom-
panying toy props, provided subjects with an incentive and a rationale
for doing the problem-solving tasks. Essentially, the story-line en-
joined subjects to construct different roads that would enable a
schoolbus filled with schoolchildren to reach its destination: an
amusement park.

The toy props consisted of: 1) a toy school bus that was special-
ly fitted to slide along the wooden tracks; 2) a toy school house; 3) a
toy ferris wheel; 4) eight toy zoo animals; and 5) three toy boats. In
addition, a lightweight rectangular foamboard (5 feet by 7 feet) was

converted into a "landscape" using colored felt, paint, wooden sticks,
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toy rubber trees, paper, and glue. When the toy props and wooden tracks
were placed on this "landscape,"” a miniature model town was created.
Two straight tracks were glued to the surface of the board a fixed

distance apart. In Figure 1, a sketch of the game board is presented.

Figure 1

_AMUSZMENT | -
28K

(741.)

scioOL .- e

(5 ft.)

The objects dotting the center-left and lower right sections of the
board represent clumps of trees and rocks, while the black vertical
objects at the top and bottom of the board represent the two tracks

fixed to the board”s surface.
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Videotape. The recording equipment consisted of: 1) a Panasonic
portable VHS videotape recorder; 2) a color camera; 3) a closed-circuit
color monitor; 4) a directional microphone; and 5) a ten-foot tripod.
The camera was mounted on the tripod at a height of about ten feet, and
the tripod was placed on the opposite side of the room from the game
board containing the task materials. From its fixed position atop the
tripod, the camera could view the entire game board plus a two-foot
corridor surrounding the board on both sides and in front. To increase
the quality of the audio recording, the directional microphone was

positioned right over the center of the board at a height of approxi-

mately nine feet.

Setting

Subjects were tested individually in a private room located within
their own school or child-care center. Both the pre-test and the exper-
imental test were conducted in a private room so as to avoid disturb-
ance, particularly with regard to noise created by other children.

The spatial relationship between the videotape camera and the mater-
ials, subject, and experimenter played a crucial role in the production
of the videotapes that formed the data base of this study. The camera
was mounted atop the tripod at a height of about ten feet, and the
tripod was positioned about fifteen feet away from the game board,
which was always pushed up against one wall of the room. In Figure 2, a
rough sketch of the relationship between the game board and the camera
is presented. The zone marked "A" indicates the area where the subjects
were located and where the camera was focused. Across tﬁe room, in the

zone marked "B," is where the camera, the portable recording unit, and
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Figure 2
A \
\
|
!
|
[
|
!
A A
=l & !
3 o Q@ O |
]
J( = o & I
— /
/
A /
’I
wall

the closed-circuit monitor were located. Seated underneath and out of
view of the camera was the experimenter, who faced away from the sub-
jects. This design of the physical situation pressured subjects, who
generally faced away from the camera, to orient directly toward the
camera when trying to communicate with the experimenter. The rationale
for this positioning was that the differentiation of private speech
from social speech would be facilitated if the difference between the

subject’s and experimenter’s physical orientation was more pronounced.
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Measures were also taken to minimize the amount of social interac-
tion that could occur between subject and experimenter. One method that
researchers have used to minimize potential social interaction in
private speech studies is to have the experimenter sit in another part
of the room and refrain from becoming involved (e.g., Deutsch and
Stein, 1972; Rubin, 1979; Rubin and Dyck, 1980). Another method is to
instruct the subjects not to disturb the experimenter, who is ostensi-
bly engaged in other work. Both of these methods were employed here.

Essentially, the experimenter’s role in this research was: 1) to
introduce subjects to the task materials; 2) to demonstrate the differ-
ent ways that curved and straight tracks could be linked together to
construct different roads; 3) to recite the prepared story that fur-
nished the background information that defined the problem; 4) to
define the goals of Task 1 and Task 2; and 5) to repeat or clarify
instructions if needed. Thus, the experimenter was restricted from
conversing about any matters other than those concerned with admini-
stering the task. Similarly, subjects were instructed to avoid asking
the experimenter for help in executing.the task. These practices were
designed specifically to limit social interaction and to pressure

subjects into resolving the task problems on their own.

Procedures

Pre-Testing. The pre-test and the experimental test were adminis-
tered on separate occasions. Each subject was pre-tested individually
by the experimenter in a private classroom located within the school
attended by the subject. 4-year-olds received the WPPSI, while all

others received the WISC-R. The instructions given to each subject were
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the standardized instructions provided in the manual accompanying each
test. Nearly an hour was needed to administer each pre-test. All pre-
tests were scored soon after completion in accordarnce with the proce-

dure set down in the respective reference manual.

Testing. Each subject was tested separately by the experimenter,
who remained in the testing room throughout the session. Because Task 1
was generally less intimidating to the subjects than Task 2, it was
always presented first, immediately followed by Task 2. Fifteen minutes
was alloted for each task. Prior to presenting Task 1 to each subject,
the experimenter introduced the "play" materials~- i.e., the miniature
town and the toy props. Then the experimenter introduced the wooden
tracks and demonstrated how the curved and straight tracks fit to-
gether, and how they could be used to construct different kinds of
roads. Then each subject was given an opportunity to practice working
with the tracks.

Finally, the experimenter presented the instructions and specific
materials needed for Task l. At the conclusion of Task 1, the experi-
menter gave each subject two additional curved tracks and the instruc-
tions needed to perform Task 2. A verbatim transcript of the instruc-
tions given to subjects is provided in Appendix I.

On several occasions, it was necessary for the experimenter to
intervene and restate the instructions. This occured only when there
was no attempt made to perform the task after a period of ten minutes.
The experimenter intervened on seven occasions: three involving 4-
year-olds, three involving 6-year-olds, and one involving an 8-year-

old.
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Videotaping. Each subject’s performance during the experiment was

videotaped for subsequent analysis. These recordings formed the data-—
base of this study. After all of the subjects had been videotaped, each
videotape was copied. Onto each frame of each copy, a running time-
clock was eiéctronically inserted using a computer-driven time-code

generator. The running time-clock was subsequently used in the scoring

of data.

Procedures for Analyzing Data

Scoring Task Performance. A task analysis was undertaken because,

according to Vygotsky, it is impossible to understand a child’s private
speech "...if you do not see what the child is doing and seeing” (1987,
p. 278). Furthermore, a task analysis can provide measures of a child’s
problem-solving abilities that are independent of verbal measures of a
child’s planning abilities. This information is of particular value in
those cases where little or no overt speech is produced during the
course of activity.

In this experiment, subjects had the option of either attempting
to solve the problems posed by the tasks, or engaging in some other
activity, such as play. Thus, task performance was divided into prob-
lem-solving efforts and non-problem-solving activities. Problem-solving
efforts were measured here in terms of Attempts to Construct Roads. An
Attempt to Construct a Road was defined as a discrete activity in which
a subject linked at ieast two tracks together. Non-problem-solving
activities were defined here as any activities other than engaging in
an Attempt to Construct a Road. The procedure that was developed to

identify the initiation, development, and conclusion of an Attempt is
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presented in Appendix I.

Attempts at problem-solving fell into two basic categories: Suc-
cessful and Failed. A Successful Attempt was one that resulted in a
“target” road. A target road was one that: 1) linked up to both
endpoints (i.e., the two tracks glued to the board), and 2) utilized
all of the given tracks. A Failed Attempt was one that did not result
in a target road because it either did not link up to both endpoints,
or did not utilize all of the tracks.

In Task 1, each subject was given one straight track and four
curved tracks. Wich these tracks, it was possible to construct six
different "target" roads. In Figure 3, a rough sketch of these six
target roads is presented. It should be noted that the sketch super-
imposes all of the roads simultaneously, whereas in actual fact, only
one road could be built at a time. Also appearing in Figure 3 are
schematic drawings of the six different geometric configurations that
correspond to the six target roads. Some of the road configurations are
symmetrical to one another around the vertical axis (e.g., patterns 1
and 2), while others are inverses of each other (e.g., patterns 1 and
4), which are derived by rotating these figures 180 degrees.

In Task 2, each subject was furnished with two additional curved
tracks. With one straight and six curved tracks, it was possible--in
principle--to construct six different target roads. But because the
problem presented in Task 2 was extremely difficult for most subjects,
it was necessary to limit the goal to only four target roads. There-
fore, two of the six possible roads were deliberately precluded by
strategically positioning the game board right up against the wall, and

by blocking access to those particular roadways with trees and other
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toy props. In Figure 4, a rough diagram of the four target roads in
Task 2 is presented. Again, all four roads are shown superimposed upon

one another simultaneously. Also appearing in Figure 4 are schematic
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drawings of the four geometrical configurations that correspond to the

four target roads.
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An example of scored performance data appears in Appendix II. This
example provides a minute-by-minute account of one 8-year-old boy’s
Attempts to Construct Roads. (The code numbers listed under the column
entitled "Targets" refer to the code numbers on the schematic drawings

that appear in Figures 3 and 4).

Partitioning Speech into Utterance Units. First, the stream of

speech recorded on each videotape was transcribed. The purpose in
having a transcription was not to substitute it for the videotaped
recording, but rather to use it as a record-keeping device when scoring
the data. This written “chart" of the sequence of words was subsequent-
1y used to record the boundary lines between utterance units, as well
as the codes applying to each unit.

To determine where the boundary lines between one utterance and
another were located, a procedure was developed based on the intona-
tional contours of speech. This decision procedure is based on the
assumption that intonational contour is a device commonly used by
speakers to mark the completion of a sentence, sentence fragment, or
idiomatic expression. Thus, it provides a means for identifying the end
of one utterance and the beginning of the next. This study used three
different intonational contours as markers for identifying the comple-
tion of an utterance: 1) a "falling" intonational contour; 2) a
"rising” intonational contour; and 3) a "rising-falling"” intonational
contour. If, upon further examination, an utterance was found to con-
tain more than one independent or dependent clause, the utterance unit
was further divided. Each clause was then scored as a separate utter-

ance unit.
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Differentiating Utterances of Private Speech from Utterances of

Social Speech. Social speech and private speech can be differentiated

on the basis of certain physical qualities related to an utterance’s
“delivery.” Specifically, it has been shown that speakers generally use
eye contact to signal the person to whom they are communicating. In the
absence of eye contact, several other signals are available to speakers
to indicate that their speech is intended for others. These include:
1) the increased use of vocatives; 2) repetition of the utterance; 3)
demand for a response; 4) the initiation of physical contact; and 5)
changes in the intonation, pitch, and intemsity (loudness) of speech.
These features were organized into the identification procedure
that appears in Appendix I. Essentially, utterances were scored as
private speech only when all social speech indicators were absent. The
videotaped data were crucial to this analysis, which could not be
performed without them. Also presented in Appendix I are the codes and
definitions that were used to score private and social speech. Note
that social speech was divided into two categories: Initiated speech
and Responsive speech. This distinction was made in order to determine
if the experimenter’s speech to subjects strongly affected the sub-
jects” social speech production. Two examples of how this scoring

system is applied to verbal data appear in Appendix II.

Determining the Planful and Non~Planful Functions of Utterances.

To ascertain whether an utterance served a planning function or a non-
planning function, a decision procedure was developed (see Appendix I).
To carry out this procedure, it was necessary to examine the videotaped

data in conjunction with the transcript. Decisions were based on both
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an utterance’s content and its role in the activity. This analysis was
performed independently of the private versus social speech analysis.
Essentially, an utterance was defined as performing a planning function
if it met any of the criterial definitions of the category system. If
it did not satisfy any of the definitions, it was scored as performing
a non-planning function. Most of the non-planning categories were
adapted from Kohlberg et al. (1968) and Fuson (1979), whereas most of
the planning categories (with the exception of "Emotional Release”)
were adapted from Pea’s (1982) summary of the literature on the devel-
opment of planning skills.

Specifically, seven categories of planning were used: 1) defining
the problem; 2) defining the goal; 3) defining discrepances (between
the problem and.goal); 4) formulating a plan; 5) monitoring the execu-
tion; 6) remembering (the planning process); and 7) emotional release
(associated with planning). The first four categories belong to the
plan-construction process, while the f£ifth belongs to the plan-execu-
tion process. The last two categories can occur at any point in the
planning process. Two examples of how this scoring system is applied to

verbal data appear in Appendix II.

Determining the Conversational Functions of Utterances. In order

to determine the discourse structure of a sequence of utterances, it
was first necessary to determine the conversational functions performed
by each individual utterance. That is, in order to determine if an
utterance was part of a discourse sequence or was isolated, it was
first necessary to determine how the utterance functioned conversation-

ally in relation to surrounding utterances. The method employed here
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was Dore’s (1977, p. 143) Conversational-Act analysis, which was used
in conjunction with Dore’s (1979, pp. 354-5) category system for clas-
sifying conversational acts (sée Appendix I). His methodology is parti-
cularly appropriate here because it takes into account the context of
activity as well as the context of conversation, and according to

Vygotsky, "conversation without action is incomprehensible" (1987,

p.88).

Determining the Discourse Structure of Sequences of Utterances.

Based on the conversational analysis of utterances, it was possible to
determine the discourse structure of sequences of utterances. Two types
of sequences were examined: “planful conversationél exchanges” and
“planful narratives.” Following Stubbs (1983, p. 131), a conversational
exchange was defined as a unit in which an “initiation” is obligatorily
followed by a “response,” and optionally followed by further utterances
(e.g., question-answer-comment). A “planful conversational exchange” is
defined here as an exchange that serves the planning process. In other
words, it is a conversational exchange that is oriented specifically
toward solution of the experimental tasks.

A “narrative” of private speech is defined here as a discourse
sequence consisting of multiple utterances that afe dominated by a
common topic or directed toward a common goal. A “planful narrative” of
private speech is defined here as a narrative serving the planning pro-
cess-- i.e., a narrative oriented specifically toward solution of the
experimental tasks. When the data were analyzed in accordance with
these definitions, it was possible to determine which utterances be-

longed to a planful discourse sequence and which utterances existed in
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conversational isolation from one another. Presented in Appeadix II is
an example of scored verbal data in which a 6~-year-old girl produces

some "“planful conversational exchanges:

Reliability. Reliability analyses were performed on the following
procedures: 1) scoring task performance; 2) partitioning speech into
utterance units; 3) differentiating utterances of private speech from
utterances of social speech; and 4) determining the planful and non-
planful functions of utterances.

With regard to scoring task perfermance, data from twenty percent
of the population (two subjects from each age group) were analyzed for
inter-rater reliability. The number of Attempts to Construct a Road
were scored by two independent scorers, and the ratio of agreements to
disagreements was used to calculate the reliability. The number of
Successful and Failed Attempts were analyzed separately, and the ratio
of agreements to disagreements was again calculated to produce a relia-
bility coefficient.

With regard to the procedure for partitioning speech into utter-
ance units, twenty percent of the total number of utterances scored by
the experimenter were scored independently by another scorer. The data
from three subjects (one from each age group) were selected for this
analysis. The reason for using data from only three subjects was be-
cause these particular data sets contained a wide variety of scoring
situations and problems, and because together they contained a suffi-
cient number of utterances for reliability analysis. Reliability was
determined on the basis of the ratio of agreements to disagreements.

The procedure for differentiating utterances of private speech
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from utterances of social speech was checked for reliability using the
same three data sets mentioned above. Because this procedure applied to
the very same utterance units referred to in the previous procedure
(only the qualities under examination were different), the same three
data sets could be used efficiently to test reliability. Again, relia-
bility was determined by calculating the ratio of agreements to dis-
agreements.

Similarly, the procedure for determining the planful and non-
planful functions of utterances was checked for reliability using the
same three data sets as before. Once again, because the very same
utterances were involved (only different qualities were being consid-
ered), the process of reliability was made more efficient. The ratio of
agreements to disagreements supplied the basis for determining the
reliability coefficient.

It should be noted that the reliability of Dore’s (1977) procedure
for determining the conversational functions of utterances, and Dore’s
(1979) system for classifying particular conversational acts, has been
established in previous research. Earlier studies by this author (Fei-
genbaum, 1981, 1985), for instance, obtained reliability figures in
which more than ninety percent agreement was achieved between two

independent scorers.
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CHAPTER IV

RESULTS

Intelligence Tests

The raw scores obtained on the WPPSI and WISC-R were converted to
equivalent scaled scores using the procedures outlined in the respec-
tive reference manuals. The scaled scores for both Performance IQ and
Verbal IQ are presented in Table 1. Although the group means display a
slight curvilinear trend (there is an increase from age 4 to age 6, and
then a decrease from age 6 to age 8), this trend was not statistically
significant.

A correlational analysis was performed in order to establish the
degree of relationship between IQ and the other measures central to
this research. Specifically, Performance IQ and Verbal IQ were examined
in relation to four performance measures (Successful Attempts at Prob-
lem-Solving, Failed Attempts, Time Spent on Problem-Solving, and Time
Spent on Non-Problem-Solving activities) and four verbal measures (Num-
ber of Private Speech Utterances, Social Speech Utterances, Planning
Functions, and Non-Planning Functions). Curiously, uo significant cor-

relatjons were obtained with regard to any of these measures. The
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correlation between Verbal IQ and Successful Attempts at Problem-
Solving missed significance by a small margin (r. = .26, p<.08). In
addition, there was a negative correlation between Verbal IQ and the
number of Planning Functions that also missed significance by a small

margin (r = -.27, p<.07). Otherwise, the only significant correlation
obtained was between Performance IQ and Verbal IQ (r = .71, p<.00l),
as would be expected.

A one-way Analysis of Variance (ANQOVA) was also conducted on the
Performance and Verbal IQ measures, but no significant differences

between the age groups were found in regard to either measure.

Task Performance

The maximum amount of time allotted to each subject was thirty
minutes (fifteen minutes per task). Although most subjects participated
in the experiment for the full thirty minutes, some lc_t early. Two
subjects in particplar wished to leave the experiment after spending
only seven or eight minutes on each task. In order to determine if the
total amount of time spent in the experiment influenced the results
obtained on other measures, a correlational analysis was performed. The
only significant correlation that emerged was between Total Time Spent
and Failed Attempts at Problem-Solviﬁg (r = .39, p<.02). The correla-
tion between Successful Attempts and Total Time missed significance by
a small margin (r = .28, p<.07). None of the correlations involving
the verbal measures even approached significance. Because there was no
correlation with any of the verbal measures, and because it is reason-
able to assume that the chances of making an attempt to solve the task

(whether successful or not) would increase in accordance with the
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amount of time exposed to the task, the issue of total time spent was

pursued no further.

Time Spent on Problem-Solving. The total amount of time subjects

spent in the experiment was divisible into two parts: time spent on
Attempts at Problem-Solving, and time spent on Non-Problem-Solving
activities. Not only did the groups differ greatly with regard to the
time spent attending to problem-solving, but Tasks 1 and 2 differed as
well. In Table 2, the number of minutes per task that each group
expended on Attempts at Problem-Solving is presented. Also appearing in
this table are the results from a repeated measures ANOVA. The increase
from age 4 to age 8 in terms of time spent on Attempts at Problem-
Solving was significant (F(2, 27) = 22.28, p<.001), as was the in-

crease from Task 1 to Task 2 (F(1, 27) = 13.04, p<.001).

Successful and Failed Attempts at Problem-Solving. The total num-

ber of Attempts at Problem-Solving made by each group in each of the
tasks is presented in Table 3. There was a substantial increase in
problem-solving activity with age and from Task 1 to Task 2. When these
data were bquen down into Successful and Failed Attempts, a somewhat
different picture emerged. Table 4 rei)orts the number of Successful
Attempts, which increased from age 4 to age 8 but decreased from Task !
to Task 2. A repeated measures ANOVA for the number of Successful
Attempts (also appearing in Table 4) revealed tiiat the age group dif-
ferences were significant: F(2, 27) = 13.0, p<.0l. The difference
frpm Task 1 to Task 2 was also significant: F(1, 27) = 26.14, p<.001.

+

‘The number of Failed Attempts is presented in Table 5. In contrast
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to Successful Attempts, the number of Failed Attempts increased not
only with age (E(2, 27) = 17.12, p<.001), but alsc from Task 1 to Task
2 (F(1, 27) = 14.40, p<.001). Although it is not possible to say with
certainty that the increase in Failed Attempts from Task 1 to Task 2 is
attributable to an increase in task difficulty (because the tasks were
always presented in the same order), it is a reasonable inference. It
is also reasonable to expect that, if the problem became more diffi-
cult, successes would decrease in number while failures would increase

in number.

Private Speech and Social Speech

The basic corpus of speech data was broken down into three cate-
gories: Private Speech Utterances, Social Speech Utterances, and Un-
scoreable Utterances (see Table 6). With regard to the total number of
utterances produced (regardless of category), a repeated measures ANOVA
was'performed, but no significant differences between ages or tasks
were found. With regard to Private Speech in particular, the number of
utterances produced by each age group in each of the tasks is presented
in Table 7. Surprisingly, a repeated measures ANOVA for Private Speech
(see Table 7) revealed no statistically significant differences between
the age groups or the two tasks.

A repeated measures ANOVA for Social Speech utterances also found
no significant difference between the age groups, but it did uncover a
statistically significant difference between the two tasks: F(l, 27) =
9.82, p<.00l. At age 4, the mean number of Social Speech utterances in
Task 1 and Task 2 (respectively) were 28.6 and 49.8; at age 6, the

means were 41.8 and 54.6; and at age 8, the means were 5.6 and 24.6.
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In other words, there was a significant increase in the production of
Social Speech (but not Private Speech) frem Task 1 to Task 2.

Social Speech was divided into two types: Initiationms and Respon-
ses. The reason for this subdivision was to account for that portion of
Social Speech that was not spontaneously produced by the child, but was
instead induced by the experimenter. Dore’s (1977, 1979) systen for
analyzing conversational functions was applied to the subjects” Social
Speech utterances. The percentage of Social Speech that was scored in
the category "Responses to the Experimenter” (i.e., experimenter-
induced) at age 4, 6, and 8 was: .23, .19, and .30 (respectively).
Inversely, the percentage of Social Speech that was scored in the

category “"Initiated by the Child" (i.e., spontaneously uttered social

speech) at age 4, 6, and 8 was: .77, .81, and .70 (respectively).

Planful and Non-Planful Functions of Speech

The basic corpus of speech data was again broken down, this time
into the following three categories: Planful utterances, Non-Planful
utterances, and Unscoreable utterances. The number of Planful, Non-
Planful, and Unscoreable utterances is presented in Table 8. With
respect to utterances serving a Planful function in particular, the
number produced by each group in each task is reported in Table 9.

Surprisingly, a repeated measures ANOVA for Planful utterances
revealed that the increase with age was not statistically significant.
There was, however, a significant main effect for task: F(1, 27) =
16.13, p<£.001. In addition, the analysis revealed a significant inter-
action effect: F(2, 27) =4.02, p<.03. In other words, there was a

significant increase in the number of utterances serving a Planful
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function as the level of difficulty increased; furthermore, this in-

crease from Task 1 to Task 2 was much higher for the 8-year-olds than

it was for the 4- or 6-year-olds.

With regard to utterances serving Non-Planful functioms, the group

means at ages 4, 6, and 8 were: 184.7, 125.8, and 88.0, respectively.
A one-way ANOVA for Non-Planful utterances was performed, but this

analysis turned up no significant differences between the age groups.

Planful Private Speech

Planning Functions. The number of utterances that were scored as

both Planful and Private simultaneously are presented in Table 10. The
mean number of Planful Private Speech utterances at age 4, 6, and 8
was: 17.4, 32.0, and 74.9, respectively. When this increase with age
was tested using a repeated measures ANOVA (see Table 10), it narrowly
missed significance. Nonetheless, the magnitude of the increase does
suggest that private speech becomes more planful with age, particularly
in light of the fact that the amount of private speech per se does not
increase significantly with age. When viewed in terms of proportions,
the percentage of private speech that was planful increased markedly
with age: .12, .32, and .44 (at age 4, 6, and 8, respectively). At the
same time, the percentage of planful speech that took the form of
private speech fell and rose with age: .66, .50, and .81 (at age 4, 6,
and 8, respectively).

Although the increase in planful private speech with age narrowly
missed significance, there was a significant increase from Task 1 to
Task 2, and a significant age by task interaction (see Table 10). That

is, all of the age groups produced a significantly larger amount of
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planful private speech in Task 2 than in Task l, but this increase was
much more pronounced for the 8-year-olds than it was for the younger
subjects.

To add further to this view, the number of Planful Private Speech
utterances that co-occurred with Successful and Failed Attempts at
Problem-Solving is presented in Table 1l. Clearly, Planful Private
Speech co~occurred much more frequently with Failed Attempts than with
Successful Attempts; of course, this is not surprising insofar as there
were many more Failed Attempts than Successful ones. However, when the
ratio of Successful Attempts to Failed Attempts is compared with the
ratio of Utterances accompanying Success to Utterances accompanying
Failure, the proportions are not exactly equivalent. The ratio of
Successful Attempts to Failed Attempts (at age 4, 6, and 8) was: .08,
.12, and .25 (respectively), whereas the ratio of Utterances accom-

panying Success to Utterances accompanying Failure was: .04, .16, and

.16 (respectively).

Syntactic Structure. The corpus of Planful Private Speech utter-

ances was divided into two categories: utterances comprised of Com-
plete Sentences, and utterances comprised of Fragmented Sentences (see
Table 12). A breakdown by age and task of the number of Complete
Sentences appears in Table 13. Although there was a modest increase
with age, a repeated measures ANOVA did not find this increase to be
significant (see Table 13). However, the ANOVA did reveal a significant
increase with respect to task: F(1,27) = 10.88, p<.001. Also, an age
by task interaction just missed significance: F(2, 27) = 3.02, p<.07.

This was due to the dramatic increase in the number of Complete Senten-
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ces for the 8-year-olds in Task 2.

With regard to the number of Fragmented Sentences of Planful
Private Speech, Table 14 contains a breakdown by age and task. When a
repeated measures ANQOVA was performed (see Table 14), a significant
main effect for age was found: E(2,27) = 3.40, p<.05. A significant
main effect for task was also uncovered: F(1l, 27) =6.09, p<.02.
Furthermore, a significant interaction effect was revealed: k2, 27) =
3.81, p<.03. In other words, the number of Fragmented Sentences in-
creased significantly from age 4 to age 8, and from Task 1 to Task 2,
and rose sharply for the 8-year-olds in Task 2.

As for the number of Words contained in utterances of Planful
Private Speech, a breakdown by age and task is presented in Table 15.
The number of words increased modestly from age 4 to age 6, but then
rose markedly from age 6 to age 8, approximately doubling in size.
Similarly, the number of words increased modestly from Task 1 to Task 2
between ages 4 and 6, but jumped dramatically from Task 1 to Task 2
between ages 6 and 8. Nevertheless, when the ratio of Words to Utteran-
ces of Planful Private Speech was computed, there was a steady decrease

in the proportion of words per utterance.

Discourse Structure. In Table 16, the number of Narratives of

Planful Private Speech is broken down by age and task. Although there
was a steady increase in the number of Planful Narratives produced
between ages 4, 6, and 8 (24, 47, and 53, respectively), this increase
was not statistically significant (see Table 16). However, the increase
from Task 1 to Task 2 did yield a significant statistic: F(1, 27) =

9.51, p<.0l. To appreciate the magnitude of the individual differences
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in the production of Planful Narratives, it is interesting to note that
five of the thirty subjects produced more than 10 Planful Narratives
each, whereas eleven of the subjects produced no Planful Narratives at
all.

Planful Conversational Exchanges consisted of a sequence of two or
more utterances linked together by a common conversational structure.
Essentially, most Planful Conversational Exchanges consisted of a
request-response (i.e., question-answer) sequence or an assertion-
response (i.e., declarative-comment) sequence. The number of Planful
Conversational Exchanges that were produced by each age group is pre-
sented in Table 17. Although there was a definite increase with age,
this increase was not statistically significant.

To determine if Planful Conversational Exchanges increased in
relative proportion to Planful Narratives, the ratio of Planful Exchan-
ges to Planful Narratives was computed. As Table 17 shows, there was a
small but steady increase with age in the relative number of Planful
Exchanges per Planful Narrative. This indicates that basic conversa-
tional structures played an increasing role in the development of
Planful Private Speech.

Not all utterances of Planful Private Speech were subsumed within
the discourse structure of Planful Narratives or Planful Conversational
Exchanges. Some Planful Private Speech utterances existed as individu-
als in conversational isolation from other utterances. The absolute
number of Planful Private Speech utterances that did belong to Planful
Narratives (see Table 18) increased steadily with age: 155, 300, and
740 (at age 4, 6, and 8, respectively). Although this increase is

sizeable, it narrowly missed significance (see Table 18). However,
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there was a significant increase from Task 1 to Task 2, as well as a
significant age by task interaction. That is, there was an increase

from Task 1 to Task 2 for all ages, and a pronounced increase for the

8-year-olds in Task 2.

When considered in terms of proportions, the percentage of Planful
Private Speech utterances that were subsumed within Planful Narratives
at age 4, 6, and 8 also showed an increase with age: .89, .94, and .99
(at age 4, 6, and 8, respectively). Finally, the ratio of Planful
Private utterances to Planful Narratives was computed for each age
group in order to determine the relative rate of growth: 6.5, 6.4, and

14.0 utterances per Narrative, (at age 4, 6, and 8, respectively).

Reliability

Scoring Task Performance. There were two separate procedures

involved in the analysis of reliability with regard to scoring task
performance. The first involved determining the number of overall
Attempts at Problem-Solving; the second was concerned with the cate-
gorization of Attempts into Successful and Failed Attempts. To ascer-—
tain the reliability of the first procedure, 25% (i.e., 94) of the
total number of overall Attempts (i.e., 382) were scored independently
by a second scorer. The number of agreements (i.e., 81) was then trans-
formed into a percentage, yielding a reliability statistic of 86%
agreement between scorers.

Similarly, the procedure for categorizing Attempts into types was
analyzed for reliability by taking 21% (i.e., 81) of the total number
of Attempts and having that portion scored independently by another

coder. The number of agreements between coders (i.e., 80) was_ then
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transformed into a percentage, producing a reliability coefficient of

99%.

Partitioning Speech into Utterance Units. Of the total number of

utterance units produced by the sample population (i.e., 6296), about
27% (i.e., 1669 utterances) were scored independently by a second
coder. The process of computing reliability for this particular proce-
dure, and for two of the other verbal scoring procedures as well, used
the data sets from three different subjects-—one from each age level.
Thus, these same three data sets were used several times in calculating
reliability, but different qualities were being examined in each pass
through the data.

With regard to the reliability of the procedure for partitioning
the stream of speech into utterance units, of the 1669 utterances that
were scored by an independent coder, 1440 coincided with the units

scored by the experimenter, thus producing a reliability figure of

roughly 86%.

Differentiating Utterances of Private Speech from Utterances of

Social Speech. To determine the reliability of the procedure for

distinguishing Private Speech from Social Speech, the same data sets
referred to above were used. Of the 1669 utterance units that were
coded by an independent scorer, agreement was achieved on 1563 units.
This yielded a reliability coefficient of nearly 94%. The largest
number of disagreements (i.e., 73 utterances) occurred over the data
set belonging to the 4-year-old subject, who slipped back and forth

frequently between private speech and social speech. In contrast, the
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6~ and 8-year-old subjects generally tended to stick with one speech
type or the other for long periods; and when they did make transitioms

from one type to the other, the signals were more clear—-cut than with

the 4-year-old.

Determining the Planful and Non-Planful Functions of Utterances.

Using the same data sets as before, an analysis of reliability was
performed on the procedure for identifying the Planful and Non-Planful
Functions of utterances. Out of the 1669 utterances scored by an inde-
pendent coder, the scores for 1537 utterances were in agreement with
the scores obtained by the experimenter. This translated into a relia-

bility coefficient of 92%.

Summary of Results

No statistically significant correlations were found between the
two IQ measures and any of the other variables of interest. Although it

missed significance by a small margin, a weak negative correlation was
found between Verbal IQ and the Planning Functions of speech. Time
Spent on Problem-Solving increased significantly with age and from Task
1 to Task 2. Inversely, Time Spent on Non-Problem-Solving activities
decreased with age and from Task 1 to Task 2. This suggests that
children’s ability to pay attention to the task at hand improves with
age, and that children are more likely to pay attention when there is a
new or difficult problem to solve. As for Successful Attempts at Prob-
lem-Solving, there was a significant increase with age, but a signifi-
cant decrease from Task 1 to Task 2. Failed Attempts at Problem-Solving

displayed a slightly different pattern of development: they increased
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significantly from age 4 to age 8, and also increased significantly

from Task 1 to Task 2.

The corpus of speech was first broken down into Private and Social
Speech utterances. There were no statistically significant differences
between the age groups or the two tasks with regard to Private Speech.
As for Social Speech, no significant difference was found between the
age groups, but there was a significant increase from Task 1 to Task 2.
This is most likely due to the fact that more children tried to enlist
help from the experimenter as the task became more difficult.

The corpus of speech was next broken down into Planful and Non-
Planful Speech. With regard to Planful Speech, there was no significant
change from age 4 to age 8; there was, however, a significant increase
in Planful Speech from Task 1 to Task 2. In addition, a significant
interaction of age by task was discovered. The increase in Planful
Speech was much higher for the 8-year-olds in Task 2 than it was for
the 4- or 6-year-olds. With regard to Non-Planful Speech, no signifi-
cant differences were found.

The subset of speech data that was scored as both Private and
Planful displayed a marked increase from age 4 to age 8. Although it
missed by a narrow margin, this increase was not significant. When
proportions were considered, further support for an increase with age
was found. While the amount of private speech per se did nct increase
with age, the percentage of private speech that served a planful func-
tion did increase markedly with age. As for differences between the
tasks, the increase in planful private speech from Task 1 to Task 2 was
highly significant, as was the age by task interaction. 8-year-olds in

Task 2 produced the greatest amount of planful private speech.
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With regard to Planful Private Speech utterances that co-occurred
with Successful and Failed Attempts at Problem-Solving, it was found
that Planful Private Speech was just as likely to occur during Atteméts
that resulted in success as it was to occur during Attempts that re-
sulted in failure.

In addition to the planning function of private speech, the de-
velopment of the syntactic structure was analyzed. In terms of the
number of Complete Sentences, the increase from age 4 to age 8 was not
statistically significant, but the difference from Task 1 to Task 2
was. As for Fragmented Sentences, there was a significant increase with
age, a significant increase from Task 1 to Task 2, and a significant
interaction of age by task as well. This interaction was the result of
a sharp increase in Fragmented Sentences by the 8-year-olds in Task 2.
In essence, fragmented sentences increased dramatically with age and
task in proportion to complete sentences. The number of words compri-
sing Planful Private Speech was also analyzed. Although there was a
marked increase with age and from Tésk 1 to Task 2, the relative number
of words per utterance tended to decrease slightly with age.

Concerning the discourse structure of private speech, the number
of Planful Narratives increased with age, but this increase was not
significant. There was a significant increase in Planful Narratives
from Task 1 to Task 2, however. With regard to the number of Planful
Conversational Exchanges, there was a modest but nonsignificant in-
crease with age. The relative number of Exchanges per Narrative also
increased regularly with age. In addition, the relative number of
Planful Private Speech utterances per Narrative increased regularly

with age. In fact, some of the older subjects produced rather lengthy
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Planful Narratives. This occurred despite the simultaneous fragmenta-
tion of the syntax of planful private speech.

Finally, reliability analyses were performed on the scoring proce-
dures. The inter-rater agreement for identifying Attempts at Problem-
Solving was 86%; the agreement for categorizing Attempts as either
Successful or Failed was 99%. With respect to the procedure for parti-
tioning speech into utterance units, a reliability coefficient of
roughly 86% was obtained. As for the procedure for differentiating
Private Sﬁeech from Social Speech, a reliability statistic of 94% was
obtained. The greatest number of disagreements occurred over the data
set from the 4-year-old subject. Finally, when the procedure for deter-
mining the Planful and Non-Planful Functions of speech was analyzed, an
inter-rater reliability coefficient of 92% was obtained. All of these

reliability coefficients were considered within acceptable limits.

Does Private Speech Develop into a Means for Planning the Solutions to

Problems?

Hypothesis 1. It was predicted that the relative number of utter-
ances of Planful Private Speech would increase significantly with age.
This hypothesis was not upheld, although the observed increase with age
only missed significance by a narrow margin (see Table 10). However,
the proportion of private speech that served a planful function also
tended to increase regularly with age, despite the fact that the amount
of private speech per se did not significantly change with age. In
other words, it was not the quantity but the quality of private speech
utterances that changed with development.

Furthermore, the number of Social Speech utterances that served a
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planning function decreased steadily with age, indicating that the
planful functions of speech were shifted from Social Speech to Private

Speech as children matured.

Hypothesis 2. It was predicted that the relative number of utter-
ances of Planful Private Speech would increase significantly as the
task became more difficult. This prediction was strongly supported.
There was a significant increase in planful private speech from Task 1
to Task 2, as well as a significant age by task interaction (see Table
10). 0f all the subjects, the 8-year-olds in Task 2 displayed the
greatest amount of planful private speech. Although the increase from

Task 1 to Task 2 cannot be attributed unambiguously to an increase in

the level of task difficulty because of the design of the study (i.e.,
the tasks were always presented in the same order), it is nontheless a

reasonable explanation under the circumstances.

Hypothesis 3. It was predicted that the particular planning
functions associated with the process of plan-execution would decrease
proportionally with age, while the planning functions associated with
the process of plan-construction would increase proportionally with
age. This hypothesis was not confirmed. The planning category most

closely associated with plan-execution was "Monitoring Execution,” and
the number of utterances constituting this category increased dramati-
cally from age 4 to age 8. Specifically, the number of utterances
scored as "Monitoring Execution” at age 4, 6, and 8 was: 116, 218, and

559, respectively.

As for the categories associated with the plan-construction pro-
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cess, they tended to increase with age, but not in relative proportion
to "Monitoring Execution.” Specifically, the categories associated

with plan-construction included "Defining the Problem,” "Defining the
Goal,"” "Defining Discrepancies” (between the problem and the goal), and
"Formulating a Plan.” Taken together, the number of utterances consti-
tuting the plan-construction process at age 4, 6, and 8 was: 28, 24,
and 44, respectively.

The two planning categories that could apply to either the plan-
construction process or the plan-execution process were "Remembering"”

and "Emotional Release." The number of utterances constituting the
category "Remembering" at age 4, 6, and 8 was: 4, 8, and 10, (respec-
tively), while the number of utterances constituting the category
"Emotional Release" at age 4, 6, and 8 was: 53, 127, and 229, respec-
tively. Utterances scored as "Emotional Release" were generally related
to plan execution at ages 4 and 6, whereas they were generally asso-
ciated with plan construction at age 8.

In general, utterances coded as belonging to the slan-construction
process did not occur regularly at the beginning of the problem-solving
activity as might be expected. At least with this particular task, the
general tendency was for subjects to begin by launching themselves into
the activity of connecting tracks together; only after a problem was
encountered did they begin to stop and reflect (if at all). Thus,
subjects typically began the task with the stage of plan-execution, and
only when confronted with an obstacle did they begin to engage in the
plan-construction process.

For the younger children, the problems that most occupied them

were of a practical sort, generally involving plan execution. The kinds
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of practical problems that arose typically concerned logistical activi-
ties such as locating misplaced tracks, and making the tracks fit
together properly. For some of the older children, however, the prob-
lems that concerned them tended more toward the process of plan con-
struction. The kinds of theoretical problems that typically arose
concerned decision-making activities such as how to design the next
road, and keeping count of the roads already executed and dismantled.
Given the intricacies of the task, utterances involving plan construc-
tion were typically interspersed with utterances serving the plan-
execution process. There was very little in the way of "planning in

advance."

Does the Syntactic Structure of Planful Private Speech Fragment and

Abbreviate with Development?

. Hypothesis 4. It was expected that the number of Planful Private
Speech utterances consisting of Fragmented Sentences would increase
with age in relative proportion to the number of utterances consisting
of Complete Sentences. This hypothesis was strongly confirmed. The
number of fragmented sentences increased significantly not only with
respect to age, but also from Task 1 to Task 2. When this is coupled to
the fact that the increase in planful private speech was nearly signif-
icant for age and highly significant for task, it strongly suggests
that the fragmentation of the syntactic structure of private speech is
systematically related to the development of the planning function of
private speech. That is, the growth of the planning function and the
fragmentation of the syntactic structure occur simultaneously, and can

reasonably be viewed as different aspects of the same developmental
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phenomenon.

Hypothesis 5. It was predicted that the relative number of Words
constituting utterances of Planful Private Speech would decrease with
age. This hypothesis was weakly supported. Although the absolute number
of words constituting utterances of Planful Private Speech increased
with age, the relative number of words per utterance decreased slightly
with age. In general, the fragmentation of sentence structure also
involved the omission of certain words from the grammatical structure.
Some typical examples of the omission of words are: “...this...
...here...” or "...put that...". These kinds of sentence fragments

would often arise while a child was putting tracks together one at a

time.

Does the Discourse Structure of Planful Private Speech Grow in Size and

Complexity with Development?

Hypothesis 6. It was expected that the number of Planful Narra-
tives and Planful Conversational Exchanges would increase with age.
This hypothesis was weakly confirmed. Although the number of Planful
Narratives did not increase significantly with age, the number of Plan-
ful Narratives produced at each age did increase significantly from
Task 1 to Task 2, indicating that the development of the discourse
structure of private speech is related to the development of planning.
As for Planful Conversational Exchanges, there was a non-significant
increase with age in the number of Exchanges. Furthermore, the relative
number of Exchanges per Narrative iqcreased steadily with age, indica-
ting that Conversational Exchanges were playing a greater role in the

formation of Planful Narratives as children matured.
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Those children who produced Planful Narratives (mostly 6- and 8-
year-olds) typically tended to parlay separate Conversational Exchanges
into one long stretch of discourse. For example: "Will this fit here?
No, it has to go...Let’s see...where should I put this one? Okay. That
one here...Oh, man! Look at that! It"s stuck."” This suggests that
conversational exchanges are a device that can be used to create a
larger discourse structure that is capable of guiding one through a

sometimes lengthy goal-directed process.

Hypothesis 7. It was predicted that the relative number of utter-
ances of Planful Private Speech constituting Planful Narratives would
increase significantly with age. This hypothesis was not supported.
However, the observed increase with age only missed significance by a
narrow margin. There was a significant increase from Task | to Task 2,
however, and a significant age by task interaction. Once again, it was
the 8-year-olds in Task 2 who displayed the greatest increase. In sum,
the general trend was toward an increase in the number of utterances
constituting planful narratives, despite the fact that the utterances

themselves tended to become more fragmented and abbreviated with devel-

opment.

Summary of Results Relating to Empirical Hypotheses

In response to the question "Does private speech develop into a
means for planning the solutions to problems?”, the answer is a quali-
fied "Yes." As children mature, the number of utterances of private
speech that serve a planning function tends to increase regularly.

Furthermore, the planning functions of speech tend to shift from social
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speech to private speech with age. However, it was not typically the
case here that planning was done prior to engaging with the task. In
most instances, plan-construction activity by means of private speech
occurred episodically throughout the course of the experimental ses-
sion, and only when a problem cropped up. Likewise, plan execution
tended to occur first, setting the stage for plan-comstruction
activity.

In response to the question "Does the syntactic struciure of
planful private speech fragment and abbreviate with development?,” the
answer is an emphatic "Yes." The relative number of planful private
speech utterances that were fragmented increased significantly with
age, while the relative number of complete sentences decreased with
age. Also, there was a significant increase in fragmented sentences
from Task 1 to Task 2, suggesting that task difficulty is involved.
When these findings are considered alonside the findings related to
planful private speech, they strongly suggest that the fragmentation of
the syntactic structure of private speech is systematically related to
the development of the planning function of private speech.

Finally, in response to the question "Does the discourse structure
of planful private speech grow in size and complexity with develop-
ment?,” the answer is a qualified "Yes.” Although the number of planful
narratives did not increase significantly with age, and although the
relative number of utterances per narrative did not increase signifi-
cantly with age, the basic trend for narratives was in the direction of
increasing size. While the increase in the number of utterances con-
tained in planful narratives narrowly missed significance, the increase

from Task 1 to Task 2 was found to be highly significant, as was the
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age by task interaction.

As to the issue of complexity, there was a modest but non-signifi-
cant increase in the number of planful conversational exchanges with
age. Considering that these planful conversational exchanges were, in
fact, increasingly incorporated into planful narratives as children
matured, and that they played an increasing role in comstituting these
planful narratives, it is reasonable to suggest that the discourse

structure of private speech becomes more complex with development.
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CHAPTER V

DISCUSSION

Results

While there was strong support for Vygotsky's claim that the
syntax of private speech tends to fragment and abbreviate with develop-
ment, there was less support for his claim that private speech develops
into an instrument for planning solutions to problems, and only weak
support for the claim put forth here that the discourse structure of
private speech devélops with age. One possible reason why the hypothe-
ses were not all supported was the small size of the sample population.
From a statistical perspective, ten subjects per age group is minimal,
particularly when dealing with a phenomenon such as private speech,
which is very sensitive to conditions.

A second, and perhaps more important, reason why the hypotheses
were not all supported was the faét that there were striking individual
differences with regard to speech production. A significant proportion

of children at each age never spoke at all, and may have been solving
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the problems visually as opposed to verbally. In fact, nearly half of
the children who succeeded in the task did so non-verbally, and could
have been solving it visually. Therefore, this study ought to have
confined its analysis to just that sub-group of subjects who did their
problem-solving by verbal means. However, this would have reduced the
sample size critically from a statistical point of view.

Future private speech research should look into why some children
produce private speech abundantly when they are problem-solving, while
other children never utter a word when they solve problems. It could
well be that the polarization of subjects into two types--verbal and
visual problem-solvers--has contributed to the difficulty researchers
have had in eliciting samples of private speech that are sufficiently
large for study. It may be useful in the future for researchers to pre-
test subjects so that the verbal problem-solvers can be identified and
targeted for further study.

Furthermore, with reg2=zd.to the observed individual differences,
it could be that planning through private speech involves differences
in personality and cognitive style. Perhaps those children in the
experiment who never spoke would produce self-regulating private speech
under different circumstances. For example, some of the younger child-
ren may need to be in more familiar surroundings or in the presence of
a familiar person in order to feel comfortable thinking out loud; in
contrast, some of the older children may need to be completely alone in
order to feel comfortable thinking out loud. It could well be that some
of the children in this study who never spoke at all were silent
because they felt embarrassed about speaking aloud to themselves in

front of a stranger. Future research should consider this problem in
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greater depth, theoretically as well as methodblogically.

What is the picture of private speech development that emerges
from this study? Basically, the findings lend support to Vygotsky's
theory that private speech develops into a tool for self-regulation,
and that its syntactic structure fragments and abbreviates with devel-
opment, opening the way for the development of inner speech. Although
Vygotsky’s claim that private speech becomes more planful with age was
only weakly supported, the observed trends are consonant with the
results obtained by Beaudichon (1973) and Klein (1964), who reported

that the proportion of private speech serving a self-regulatory func-

tion increased with age, although private speech per se did not.

The rather large corpus of private speech data obtained here
provides sfrong support for Vygotsky's assertion that planful private
speech is most likely to be elicited when there is a difficult problem
to be solved. Previous studies that used difficult tasks—--namely,
puzzles (e.g., Berner, 1971; Goodman, 1977, 1979; Wertsch, 1979),
building tall block towers (e.g., Hjertholm, 1968; Kohlberg, et al.,
1968), and verbal academic tasks (e.g., Roberts, 1977)--also tended to
elicit relatively large amounts of private speech. In contrast, studies
in which children performed simpie tasks or engaged in unstructured
free-play (e.g., Kohlberg et al., 1968; Rubin and Dyck, 1980) tended to
elicit little or no private speech. This suggests that private speech
development may be more closely related to social conditions than to
biological maturity.

The strongest finding to emerge from this study was that the
syntax of private speech fragments and abbreviates at the very same

time that the planning function develops. As Vygotsky predicted,
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children tend to omit particular words from their private speech sen-
tences as they mature. On one hand, this can be explained in terms of
the development of a more economical use of words. On the other hand,
it is somewhat paradoxical that the linguistic structure of private
speech should be simplifying at the same time that its cognitive func-
tion is becoming more complex. To shed further light on this matter,
this study looked at the discourse structure of private speech. Al-
though the hypotheses put forth here concerning the discourse structure
of private speech were only weakly supported, the findings do suggest
that the increased complexity associated with the development of plan-
ning may be reflected in the length and conversational quality of the
discourse structure.

Unfortunately, it is difficult to compare these findings with the
results of other private speech studies, mainly because there have been
so few studies in this area. In fact, the number of private speech
studies in general began to taper off dramatically around 1979, and
only recently has there been a resurgence. One possible explhﬁa?ion for
the temporary decline of private speech research is the host of diffi-
culties surrounding the methods used to differentiate private speech
from social speech, and the methdds employed in categorizing the dif-
ferent types of private speech. In fact, a disagreement has recently
arisen over the kinds of evidence needed to determine if an utterance
is private speech. Frawley and Lantolf (1968), for example, argue that
all utterances of private speech are self-regulatory by definition, and
therefore it is the semantic content that must be examined. Frauenglass
and Dfaz (1985), however, contend that the classification of private

speech should include types that are not self-regulatory. Furthermore,
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Dfaz (1986) claims that the self-regulafory functions of private speech
cannot be determined solely on the basis of an utterance’s semantic
content. And Berk (1986) contends that, in order to determine if an
utterance is private speech, not only must its content and functions be
considered, but also its linguistic form.

The high degree of inter-rater reliability that was obtained in
this study with regard to the procedure for differentiating private
speech fr-m socidl speech suggests that the “performance” features of
an utterance (i.e., cues as to the intended addressee) are more useful
than the semantic content (i.e., cues as to the social and intellectual
adaptation of the message) in determining if an utterance was private
or social speech. Similarly, the high degree of inter-rater reliability
that ‘was obtained here with regard to the procedure for categorizing
the different cognitive functions of private speech suggests that this
system may have some advantages over the Kohlberg et al. (1968) classi-

fication system.

Conclusion

It has been established here that the planning‘function of private
speech tends to increase with age, as well as in response to situations
that require problem-solving activity. Private speech was used by the
children in this study as a lever against the practical and theoretical
problems that they were confronted with. Although there are a number of
different problem-solving strategies that could have been employed
here, the overwhelming majority of children chose to simply launch into
this task without thinking about it first. Thus, constructing a plan,

which is generally regarded as a mental activity one performs in ad-
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vance of action, tended to occur only after a child encountered prob-
lems in executing the task. In other words, plan—execution tended to

arise first, setting the stage for plan-construction, which occurred

only when needed.

It has also been estabiished here chat the syntax of private
speech sentences becomes fragmented and abbreviated with development.
The process of fragmentation occurs despite the fact that the very same
utterances are developing into 'a means for planning, which is a complex
activity. There is evidence to suggeét that the fragmentation and
abbreviation of private speech is systematically connected to the
development of the planning function-- specifically, both the planning
function and the fragmented sentence structure increase simultaneously
when the problem at hand is made more difficult. One possible explana-
tion for the abbreviation of planful private speech is that it is more
economical (in terms of time and effort) to utter fewer words in order
to get the job done. However, it is unclear as to how the job could get
done with fewer words, espescially since planning is a complex activity.

To account for this, the discourse structure of private speech was
examined as well. It has been established here that the discourse
structure of private speech tends to grow both quantitatively as well
as qualitatively with development. As children mature, they tend to
produce longer and longer sequences of planful private speech dis-
course. By means of simple conversational exchanges that are parlayed
into planful narratives (lengthy oral “"texts" that serve the planning
process), it is ﬁossible for children to carry out lengthy goal-direc-
ted activities.

In sum, this study provides some evidence suggesting that private
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speech develops into an instrument for carrying out the planning pro-
cess; there is strong evidence thap, simultaneously, its syntactic
structure fragments and abbreviates, paving the way for planning
through inner speech; there is also some evidence to suggest that, at
the very same time, its discourse structure develops in the direction
of longer and longer sequences, sequences consisting of multiple utter-
ances that are organized into conversational exchanges or planful
“narratives” oriented toward common topics or directed toward common

goals.
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Table 1

Intelligence Test Scores

Performance and Verbal IQ Scores

Age 4 Age 6 Age 8
85 114 114
96 89 114
97 108 90
126 111 101
Performance 103 104 72
IQ Scores 84 111 106
99 110 111
124 100 93
112 115 92
107 110 91
Group Means for M 103.3 107.2 98.4
Performance IQ
SD 14.34 7.79 13.34
84 120 131
107 124 123
92 101 91
132 102 95
Verbal 101 110 86
IQ Scores 82 107 103
90 95 98
136 80 86
119 125 96
116 116 105
Group Means for M 106.2 108 101.4
Verbal IQ
S 19.58 14.13 14.99

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Table 2

Time Spent on Problem-Solving

Raw Number of Minutes Spent on Problem-Solving

89

Age 4 Age 6 Age 8
Task 1  Task 2 Task 1  Task 2 Task 1 Task 2

2 9.5 12 5 13 15

2 4 6 6 7.5 1.5

7 4 15 15 12 13

1.5 3 9 14 8 12

4 6 9 14 5 1.5

0 6 5 11 15 14

1.5 0 5 8 4.5 15

4 8 5 14 10 14

2 2 4 14.5 6.5 13.5

2 3 11.5 12 14 15
M 2.6 4.55 8.15 11.35 9.55 12.8
SD 1.94 2.85 3.74 3.73 3.80 4.1

Repeated Measures ANOVA
For Time Spent on Problem-Solving

Source of Variation S5S DE MS F P
Age 652.81 2 326.40 22.28 0.001
Between-Group Error 395.53 27 14.65
Task 117.60 1 117.60 13.04 0.001
Age X Task 5.43 2 2.71 0.30 0.74
Within-Group Error 243.47 27 9.02
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Table 3

Attempts at Problem-Solving

Raw Number of Attempts at Problem-Solving

Age 4 Age 6 Age 8
Task 1 Task 2 Task 1 Task 2 Task 1 Task 2
1 2 8 3 8 3
1 2 4 5 7 17
6 3 14 16 9 13
1 1 ) 11 7 9
4 4 5 10 6 2
0 3 4 9 10 13
2 0 4 3 3 13
2 4 3 9 8 9
1 1 4 10 5 12
2 2 8 8 6 8
M 2.0 2.2 5.9 8.4 6.9 9.9
SD 1.76 1.41 3.31 3.95 2.02 4,70
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Successful Attempts at Problem-Solving

Raw Number of Successful Attempts at Problem-Solving

91

Age &4 Age 6 Age 8
Task 1  Task 2 Task 1 Task 2 Task 1 Task 2

1 0 2 0 4 3

0 0 1 0 5 3

0 0 4 1 0 0

0 0 1 0 0 0

0 0 1 0 0 0

0 0 0 0 5 2

0 0 0 0 3 0

1 0 1 0 3 1

0 0 2 0 0 0

1 0 2 0 3 3
M 0.3 0.0 1.4 0.1 2.3 1.2
SD 0.48 0.00 1.17 0.32 2.11 1.40

Repeated Measures ANOVA
For Successful Attempts at Problem-Solving

Source of Variation SS DF MS F p.
Age 26.13 2 13.0 5.83 0.01
Between-Group Error 60.55 27 2.24
Task 12.15 1 12.15 26.14 0.001
Age X Task 2.80 2 1.40 3.01 0.07
Within-Group Error 12.55 27 0.46
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Failed Attempts at Problem-Solving

Raw Number of Failed Attempts at Problem-Solving

92

Age &4 Age 6 Age 8
Task 1 Task 2 Task 1  Task 2 Task 1  Task 2

0 2 6 3 2 11

1 2 3 5 2 14

6 3 10 15 9 13

1 1 4 11 7 9

4 4 4 10 6 2

0 3 4 9 5 11

2 0 4 3 0 13

1 4 2 9 5 8

1 1 2 10 5 12

1 2 6 8 3 5
M 1.7 2.2 4.5 8.3 4.4 9.8
SD 1.89 1.32 2.37 3.74 2.67 . 3.85

Repeated Measures ANOVA
For Failed Attempts at Problem-Solving

Source of Variation Ss DF MS F P
Age 386.63 2 193.32 17.12 0.001
Between-Group Error  304.85 27 11.29
Task 114.82 1 114.82 14.40 0.001
Age X Task 39.43 2 19.72 2.47 0.10
Within-Group Error 215.25 27 7.97
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Table 6

Private Speech and Social Speech

Raw Number of Private and Social Speech Utterances

Age 4 Age 6 Age 8
Private Utterances 1463 1010 1686
Social Utterances 784 964 302
Unscoreables 60 23 4
Total Number of
Utterances 2307 1997 1992
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Table 7

Private Speech

Raw Number of Utterances of Private Speech

94

Age & Age 6 Age 8
Task 1 Task 2 Task 1 Task 2 Task 1  Task 2
2 2 26 44 0 0
27 6 170 234 0 2
106 77 0 0 167 155
0 14 10 20 129 186
230 350 0 0 0 0
46 92 47 16 0 4
21 136 68 64 109 188
10 12 13 27 229 198
0 7 42 25 203 116
248 77 124 80 0 0
M 69.0 77.3 50.0 51.0 83.7 84.9
Ssp 95.11  106.45 56.59 69.27 94.28 91.02
Repeated Measures ANOVA“
For Private Speech Utterances
Source of Variation SS DF MS F P
Age 11865.23 2 5932.62 0.44 0.65
Between-Group Error 367038.25 27 13594.01
Task 183.75 1 183.75 0.12 0.74
Age X Task 172.90 2 86.45 0.05 0.95
Within-Group Error 42950.85 27 1590.77
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Table 8

Planful and Non-Planful Functions of Speech

Raw Number of Planful and Non-Planful Utterances

Age 4 Age 6 Age 8
Planful Utterances 263 645 930
Non-Planful Utterances 1847 1258 880
Unscoreables 197 94 182
Total Number of
Utterances 2307 1997 1992
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Table 9

Planful Speech

Raw Number of Planful Utterances

Age 4 Age 6 Age 8
Task 1 Task 2 Task 1  Task 2 Task 1 Task 2

0 0 28 25 0 0

0 0 © 39 54 16 22

22 24 0 0 75 131

0 0 1 20 23 75

17 61 0 0 3 0

0 46 2 7 0 5

14 21 33 31 28 154

8 0 43 77 73 169

5 0 6 38 26 99

6 39 121 120 4 27
M 7.2 19.1 27.3 37.2 24.8 68.2
SD 7.99 22,92 37.23 37.84 28.03 66.32

Repeated Measures ANOVA
For- Planful Utterances

Source of Variation Ss DF MS F P
Age 11200.63 2 5600.32 2.31 0.12
Between~Group Error 65465.30 27 2424.64
Task 7085.07 1 7085.07 16.13 0.001
Age X Task 3530.83 2 1765.42 4.02 0.03
Within~Group Error 11858.10 27 439.19
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Table 10

Planful Private Sveech

Raw Number of Planful Private Speech Utterances

97

Age &4 Age 6 Age 8
Task 1 Task 2 Task 1 Task 2 Task 1 Task 2

0 0 13 2 0 0

0 0 33 42 0 2

17 22 0 0 75 108

0 0 1 15 23 72

17 60 0 e 0 0

0 36 2 7 0 4

1 5 27 17 27 150

0 0 7 18 69 110

0 0 4 10 26 83

6 10 66 56 0 0
M 4.1 13.3 15.3 16.7 22.0 52.9
SD 7.05 20.37 21.27 18.56 28.83 58.09

Repeated Measures /. '0VA for
Planful Private Speech Utterances

Source of Variation SS DF MS F P
Age 8933.03 2 4466.52 2.97 0.07
Between-Group Error  40641.65 27 1505.26
Task 2870.42 1 2870.42 9.04 0.006
Age X Task 2336.63 2 1168.32 3.68 0.04
Within-Group Error 8568.45 27 317.35
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Table 11

Planful Private Speech Utterances Co-Occurring with Attempts at
Problem-Solving

, Raw Number of Planful Private Utterances
Co-Occurring with Successful and Failed Attempts at Problem-Solving

Age 4 Age 6 Age 8

Success Failed Success Failed Success Failed

0 0 0 9 0 0

0 0 2 73 1 1l

0 39 0 0 0 183

0 0 0 16 0 95

0 77 0 0 0 0

0 36 0 9 2 2

0 6 0 44 27 150

0 0 7 18 75 104

0 0 2 12 0 109

6 10 32 90 0 0
M 0.6 16.8 4.3 27.1 10.5 64.4
SD 1.90 25.95 9.98 31.406 24.17 71.68
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Table 12

Complete and Fragmented Sentences of Planful Private Speech

Raw Number of Complete and
Fragmented Sentences of Planful Private Speech

Age 4 Age 6 Age 8
Complete Sentences 101 124 314
Fragmented Sentences 73 196 435
Total Number of
Sentences 174 320 749
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Table 13

Complete Sentences of Planful Private Speech

Raw Number of
Complete Sentences of Planful 2rivate Speech

100

Age &4 Age 6 Age 8
Task 1 Task 2 Task 1 Task 2 Task 1  Task 2

0 0 2 0 0 0

0 0 15 19 0 0

8 9 0 0 20 40

0 0 0 8 4 26

10 42 0 0 0 0

0 20 0 0 0 1

0 3 10 8 11 71

0 0 5 8 28 60

0 0 0 5 13 40

3 6 20 24 0 0
M 2.1 8.0 5.2 7.2 7.6 23.8
SD 3.78 13.54 7.33 8.40 10.07 27.59

Repeated Measures ANOVA
For Complete Sentences of Planful Private Speech

Source of Variation Ss DF MS F P
Age 1366.63 2 683.32 2.23 0.13
Between~Group Error 8260.85 27 305.96
Task 968.02 1 968.02 10.88 0.001
Age X Task 538.23 2 269.12 3.02 0.07
Within-Group Error 2403.25 27 89.01
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Table 14

Fragmented Sentences of Planful Private Speech

Raw Number of
Fragmented Sentences of Planful Private Speech

Age 4 Age 6 Age 8
Task 1  Task 2 Task 1 Task 2 Task I Task 2

0 0 11 2 0 0

0 0 18 23 0 2

9 13 0 0 55 68

0 0 1 7 19 46

7 18 0 0 0 0

0 16 2 7 0 3

1 2 17 9 16 79

0 0 2 10 41 50

0 -0 4 5 13 43

3 4 46 32 0 0
M 2.0 5.3 10.1 9.5 14.4 29.1
SD 3.33 7.36 14.36 10.32 19.49 31.40

Repeated Measures ANOVA

For Fragmented Sentences of Planful Private Speech
Source of Variation Ss DF Ms F P
Age 3388.23 2 1694.12 3.40 0.05
Between-Group Error 13457.50 27 498.43
Task 504.60 1 504.60 6.09 0.02
Age X Task 632.10 2 316.05 3.81 0.03
Within-Group Error 2237.30 27 82.86
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Table 15

Number of Words Comprising Planful Private Speech

Raw Number of
Words Comprising Planful Private Speech

Age 4 Age 6 Age 8
Task 1 Task 2 Task 1 Task 2 Task 1 Task 2
0 0 27 6 0 0
0 0 77 138 0 1
59 65 0 0 129 209
0 0 27 15 34 171
68 237 0 0 0 0
0 86 2 6 0 3
1 11 50 55 53 331
0 0 26 44 161 289
0 0 3 22 67 ¢ 226
14 31 153 152 0 0
M 14.2 43.0 36.5 43.8 44.4 123.0
SD 26.43 74.81 47.91 56.47 58.97 135.71
Ratio of Words to Utterances
0f Planful Private Speech
Age 4 Age 6 Age 8
Words 572 803 1674
Utterances 174 320 749
Words
per :
Utterance 3.29 2.51 2.23
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Table 16

Narratives of Planful Private Speech

Raw Number of
Narratives of Planful Private Speech

Age 4 Age 6 Age 8
Task 1  Task 2 Task ! - Task 2 Task 1 Task 2

0 0 3 0 0 0

0 0 3 6 0 0

2 3 0 0 6 8

0 0 0 2 4 8

3 10 0 0 0 0

0 3 1 2 0 1

0 1 4 2 2 4

0 0 1 4 3 10

0 0 1 2 3 4

1 1 6 10 0 0
M 0.6 1.8 1.9 2.8 1.8 3.5
SD 1.07 3.12 2.02 3.15 2.15 3.92

Repeated Measures ANOVA
For Narratives of Planful Private Speech

Source of Variation ss DF MS F B
Age 23.43 2 11.72 0.94 0.40
Between-Group Error 336.30 27 12.46
Task 24.07 1 24.07 9.51 0.01
Age X Task 1.63 2 0.82 0.32 0.73
Within-Group Error 68.30 27 2.53
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Table 17

Number of Conversational Exchanges Comprising Planful Narratives

Raw Number of
Conversational Exchanges Comprising Planful Narratives

Age 4 Age 6 Age 8

0 4 0

0 20 0

3 0 - 46

0 2 22

11 0 0

11 2 0

2 8 27

0 9 51

0 6 26

1 29 0
M 2.8 8.0 17.2
SD 4,44 9.46 20.13

on -
Ratio of Conversational Exchanges
To Planful Narratives
Age 4 Age 6 ' Age 8

Exchanges 28 80 172
Narratives 24 47 53
Exchanges
Per
Narrative 1.17 170 3.24
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Table 18

Number of Utterances Contained in Planful Narratives

Raw Number of Utterances

Contained in Planful Narratives

105

Age 4 Age 6 Age 8
Task 1  Task 2 Task 1 Task 2 Task 1 Task 2

0 0 10 0 0 0

0 0 32 41 0 0

17 22 0 0 74 108

0 0 0 14 23 72

12 56 0 0 0 0

0 30 2 7 0 2

0 4 26 16 26 150

0 0 7 15 67 110

0 0 2 8 25 83

6 8 65 55 0 0
M 3.5 12.0 14.4 15.6 21.5 52.5
SD 6.20 18.74 21.10 18.45 28.23 58.48

Repeated Measures ANOVA
For Utterances Contained in Planful Narratives

Source of Variation SS. DF MS F P
Age 9280.83 2 4640.42 3.15 0.06
Between-Group Error 39835.25 27 1475.38
Task 2760.82 1 2760.82 8.57 0.007
Age X Task 2412.63 2 1206.32 3.75 0.04
Within-Group Error 8693.05 27 321.96
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APPENDIX I

SCORING SYSTEMS AND INSTRUCTIONS TO SUBJECTS
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Piaget”s (1955) System for Classifying Egocentric and Socialized Speech

Egocentric Speech

1. Repetition (echolalia).

The child repeats words and syllables for the pleasure of
talking, with no thought of talking to anyone, nor even at
times of saying words that will make sense. This is a remnant
of baby prattle, obviously devoid of any social character.

2. Monologue.

The child talks to himself as though he were thinking aloud.
He does not address anyone.

3. Collective (Dual) Monologue.

The contradiction contained in the phrase recalls the paradox
of those conversations between children...where an outsider is
always associated with the action or thought of the moment,
but is expected neither to attend nor to understand. The point
of view of the other person is never taken into account; his
presence serves only as a stimulus.

Social Speech

4. Adapted Information.

Here the child really exchanges his thoughts with others,
either by telling his hearer something that will interest

him and influence his actions, or by an actual interchange

of ideas by argument or even by collaboration in pursuit of

a common aim. Adapted information takes place when the child
adopts the point of view of his hearer, and when the latter is
not chosen at random.

5. Criticisms.
This group includes all remarks made about the work or behavior
of others, but having the same character as adapted information;
in other words, remarks specified in relation to a given audi-
ence. But these are more affective than intellectual, i.e., they
assert the superiority of the self and depreciate others.

(continued)
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Social Speech

6. Commands, Requests, and Threats.

In all of these there is definite interaction between one child
and another.

7. Questions.

Most questions asked by children among themselves call for an
answer and can therefore be classed as socialized speech, with
certain reservations.

8. Answers.
By these are meant answers to real questions and to commands.
They are not to be compared to those answers given in the course

of conversation, to remarks which are not questions, but
information (see category 4).
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Kohlberg, Yaeger, and Hjertholm’s (1968) System for Ciassifying
Private Speech

Level I. Presocial Self-Stimulating Language.

l. Word play and repetition.
Repeating words or phrases for their own sake.

Level II. Outward-Directed Private Speech.

2. Remarks addressed to nonhuman subjects.
For example, "Get back there," addressed to a piece
of sticky paper clinging to the child”s finger.

3. Describing own activity.
Remarks about the self’s activity which communicate no
information to the listener not apparent from watching
him, that is, describing aspects of the self”s activity
which are visible to the other person whose attention
does not need to be directed to it. The description is in
a form which has no task-solving relevance or planning
function. It is present tense rather than past tense.

Level III. Inward-Directed or Self-Guiding Private Speech.

4. Questions answered by the self.
For example, "Do you know why we wanted to do that?
Because I need it to go a different way?

5. Self-guiding comments.
The difference between this category and 3, describing own
activity, is that these comments are task or goal oriented.
Speech precedes and controls activity rather than follows it.
Such speech often involves ~ognitive analysis or iz lerring,
for example, reasons for action, analysis of the situation,
or references to nonvisible attributes of the activity.

Level IV. External Manifestations of Inner Speech.

6. Inaudible muttering.

Statements uttered in such a low voice that they are
indecipherable to an auditor close by.

Level V. Silent Speech or Inner Thought.
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Fuson’s (1979) System for Classifying Private Speech

1. Regulating

A. Statement Form
1. Present/past or 2. Future tense
a. Describing the surrounding world.
(i) Describing a thing (sentence using verb "to be,”
noun, adjective).

(ii) Describing one’s own external state ("I have...”,
"Me got duck").

b. Describing actions (sentence, adverb).
c. Describing one’s own mental internal state ("I need
to...", "I want...", "I think that...").
B. Social Form
1. Command.
2. Question (that does not get answered).
3. Question and its answer.
4. Responding form (for example, "OK", "Yes", "No").

2. Affective

Pt LT PR R ——,

A. Play
1. Word play: nonsense words, rhyming words and jingles.
2. Singing.
B. Emotional expressive (for example, "Oooh", "Damn", "Unm", a sigh).

3. Fantasy/Role-Playing

A. Imitating persons.
B. Imitating objects, sound effects.

4. Incomprehensible/Inaudible
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Problem-Solving Attempts:
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Scoring Procedure, Codes, and Definitions

Scoring Procedure

An Attempt to Construct a Road is initiated when a subject
correctly links any 2 tracks together (including a track glued to

the board).

That Attempt is developed if the subject:
a) correctly links additional tracks to the initial road; and/or
b) removes or re-directs no more than the very last track

placed.

That Attempt is concluded when the subject:
a) successfully produces one of the target roads; or
b) removes or re-directs the penultimate track placed,
or any other preceding track; or
c) abandons work on the road for 60 seconds or more.

Codes and Definitions

Codes

SA

FA

Successful Attempt to
Construct a target Road.

Failed Attempt to
Construct a target Road.

Definitions

An attempt at road construction
is successful when it produces a
road that is linked up to both
endpoints and that utilizes all
of the tracks provided.

An attempt at road construction
is failed when it produces a
road that is either not linked
up to both endpoints or does not
utilize all of the given tracks.
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Private and Social Speech: Scoring Procedure, Codes, and Definitions

Scoring Procedure

1. Social Speech is indicated
when the speaker turns face and
gaze toward another person.

2. Social Speech is indicated
when the speaker repeats an
utterance and/or demands a
response.

3. Social Speech is indicated
when the speaker intones an
utterance using increased pitch
and volume so as to "broadcast"
it without having to look at the
hearer.

Private Speech

1. Private Speech is indicated
when all Social Speech signals
are absent: specifically, no
turning of the face and gaze
toward another person, no repe-
tition of an utterance and/or
demand for a response, and no
increase in pitch and volume
indicating a "broadcast" of the
utterance.

2. An additional indication is
when the speaker gazes toward
his or her own manipulations of
objects.

Codes and Definitions

Social Speech

SSI  Social Speech Initiated
by the child.

SSR  Social Speech in Response
to the experimenter.

Private Speech

PS Private Speech.

US Unscorable Speech.
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Planning and Non-Planning Functions:
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Codes and Definitions

Non-Planning Functions

NFWD Word Play consists in
saying words or nonsenia
syllables for the sake of
their sounds; humming;
singing.

NFSE Sound Effects are
vocalizations that simulate
the sounds made by real
objects.

NFVC Voice Characterizations
are changes in intonation
that indicate the speaker
is role-playing or play-
acting.

NFER Emotional Release involves

the use of phrases, words,
or intonation to express
feelings of success, fail-
ure, or frustration related
to non-planning activities;
laughing; swearing.

NFRO Remarks about Others are
phrases or words that tell
(or ask) about objects or
the actions of others
that are related to non-
planning activities.

NFDA Descriptions of Activity
consist of phrases or words
that describe a speaker”s
own non-planning activity,
whether past, present, or
future.

NFFA Fantasy involves overt
activity or the use of
phrases or words indi-
cating that the activity
is intended as pretend-
play or make-believe.

Planning Functions

PNDP Defining the Problenm
consists in describing or
clarifying those aspects
of the existing situation
that bear on the problenm.

PNDG Defining the Goal
consists in describing or
clarifying the situation
that is to be achieved.

PNDD Defining Discrepancies
consists in describing or
clarifying the differences
between the problem and
the goal.

PNFO Formulating a plan that
eliminates discrepancies
involves the use of words
to: propose courses of ac-
tion; simulate actions;
evaluate results; revise
plan accordingly.

PNME Monitoring the Execution
of a plan involves the use
of words to monitor each
step carried out and to
check it against the plan;
to note any constraints.

PNRM Remembering uses words
to recall any aspect of
planning: the problem,
the goal, discrepancies,
proposed solutions, steps
completed, etc.

PNER Emotional Release uses
phrases, words, or intona-
tion to express feelings
of success, failure, or
frustration over planning;
laughing; swearing.

(continued)
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Non-Planning Functions

NFME Monitoring the Execution
of play involves the use
of phrases or words to
describe or regulate the
course of play activity.

114

Planning Functions

UNSC Unscorable actions con-
sist of phrases, words, or
overt behaviors that are
not classifiable as either
planning or non-planning.
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Dore”s (1977) Decision Procedure for Determining Conversational Acts

To determine the Conversational Act(s) performed by an utterance unit,
the following decision procedure was used:

1.

For utterance units with a grammatical form, determine the literal
reading of the proposition, based on its logical subject, predi-
cate, adverbial phrases, and other constituents.

Determine the conventional illocutionary force underlying a propo-
sition or an idiomatic expression.

Determine the implied conversational functions (if any) based on
relations with other utterance units in the same conversational
sequence.

Determine the implied conversational functions (if any) based on
marked illocutionary devices, such as intonational stress and
prosodic features.

Determine the implied conversational functions (if any) based on
contextual relations, such as relations to ongoing activity, to
other people, to objects, to time, etc.
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Dore”s (1979) Conversational-Act
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Codes and Definitions

Assertions

ASID Identifications label
objects, events, people,
etc.

ASDC Descriptions predicate
events, properties, loca-
tions, etc., of objects or
people.

ASIR Internal Reports express

Requests

RQCH Choice Questions seek
either-or judgements

relative to propositions.

RQPR Product Questions seek
information relative to
most "Wh"interrogative
pronouns.

RQPC Process Questions seek

emotions, sensations, intents, extended descriptions or

and other mental events.

ASEV Evaluations express
personal judgements
or attitudes.

ASAT Attributions report
beliefs about another’s
internal state.

ASRU Rules state proce-
dures, definitioms,
"social rules,"”
etc.

ASEX Explanations state

reasons, causes, justi-
fications, predictions.

Performatives

PFCL Claims establish rights
for the speaker.

PFJO Jokes cause humorous
effect by stating
incongruous information,
usually patently false.

PFTE Teases annoy, taunt, or
playfully provoke a hearer.

explanations.

RQAC Action Requests seek
the performance of an
action by the hearer.

RQPM Permission Requests
seek permission to per-
form an action.

RQSU Suggestions recommend
the performance of an
action by hearer and/or
speaker.

Expressives

EXCL. Exclamations express
surprise, delight, etc.

EXAC Accompaniments maintain
contact by supplying
information redundant
with respect to context.

EXRP Repetitions repeat
prior utterances.

(continued)
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Performatives

PFPR Protests express objec-
tions to hearer”s behavior.

PFWA Warnings alert hearer of
impending harm.

Regulatives

ODAG Attention Getters
solicit attention.

ODSS Speaker Selections
label speaker of
next turn.

ODRQ Rhetorical Questions
seek acknowledgement
to continue.

ODCQ Clarification Questions
seek clarification of
prior remark.

ODBM Boundary Markers indicate
openings, closings, and
shifts in the conversation.

ODPM Politeness Markers
indicate ostensible
politeness.

ODPF Pause Fillers maintain
speaker”s turn during
hesitation pauses.
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Miscellaneous

NVRS Nonverbal Responses are

for silent compliances
and other gestures.

UNTP Uninterpretables are
for uncodeable speech.

Responsives

RSCH Choice Answers provide
solicited judgements.

RSPR Product Answers provide
information related to
"Wh"-questions.

RSPC Process Answers provide
solicited explanatioms.

RSCO Compliances express ac-
ceptance, denial; acknow-
ledgement of requests.

RSCL Clarification Respomnses
provide solicited con-
firmations.

RSQL Qualifications provide
unsolicited information
to a request.

RSAG Agreements agree or
disagree with prior
nonrequestive act.

RSAK Acknowledgements recog-
nize prior nonreques-
tives.

Note. The category "Pause Fillers" was added by this author.
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Verbatim Transcript of Instructions to Subjects

Task 1

As you can see, I brought a big game with me. It’s a make-believe town
with a toy schoolhouse, a toy schoolbus, a lake, an amusement park and
a zoo. There’s also a story about this town: the schoolchildren are
planning to go on a trip to the amusement park and the zoo. In fact,
the bus that is going to take them is waiting right now in front of the
school. But there’s a problem-- the road isn’t finished yet, so the bus
can’t take the children to the amusement park. Would you like to help
the children by building the road for them? 1If I give you the wooden
tracks, then you could build the road, and then you could drive the bus
to the amusement park! Does that sound like fun?

Here are five tracks; ome is straight and the other four are curved.
Using all five of these tracks, it is possible to build not only cne
road, but six different roads that will go from here (pointing to the
track in front of the school) all the way over to here (pointing to the
track in front of the amusement park). Try to build all six roads, or
as many of them as you can. There’s one more thing, and this is very
important-- you have to build the roads all by yourself. I can’t help
you because I have important work to do over there. But you take your
time, and after you've built as many roads as you can that go from here
over to there, I'll show you another way you can play this game. Does
that sound like fun? (Assuming assent is given:) Alright, go ahead
and try, and have fun! ’

Task 2

How are you doing? 1Is it easy or is it difficult? Well, maybe it will
help if I give you two more tracks; now you have one straight and six
curved tracks. Using all seven of these tracks, it is possible to build
not only one road, but four different roads. Why don’t you see if you
can build all four roads, or as many of them as you can? I'm still
busy, so I can’t help you-- you have to try and build them all by
yourseli. But take your time, and after you've finished, you can just
play with the toys for a while if you want to, and then I°1l bring you
back to your classroom. Does that sound like fun? (Assuming assent is
given:) Okay! Go ahead and try, and have fun!
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APPENDIX II

EXAMPLES OF SCORED DATA
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Scored Performance Data: 8-Year-0ld Boy

Task 1
Minutes # Links # Tracks Codes Targets
1 2 5 SA 2 *
2
3
4
5
6
7 2 5 SA 4
8 2 5 SA 6
92 0 5 FA
10
11 0 3 FA
12 0 1 FA
13
14 1 1 FA
15 1 1 FA
Task 2
Minutes ## Links # Tracks Codes Targets
1
2 1 7 FA
3 1 5 FA
4 0 2 FA
5 1 2 FA
6 1 7 FA
7
8
9 1 5 FA
10 0 5 FA
11 2 7 SA 1
12
13 2 5 FA (3) *»*
14
15

* Code numbers for "Targets" appear in Figures 3 and 4 (pp. 50 and 51).

** Parentheses indicate Task 1 "Targets" constructed in Task 2.
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Scored Verbal Data: 4-Year-01ld Girl

Utterance Units

187.

188.

189.
190.
191.
192.
193.

194,

195.

196.

197.

198.

And they’'re in the woods.

So they're....

They“ve gotta go to the zoo.
...An” the zoo...

It s gonna be almost ready.
I°11 use this one now.
Hmomm. . .

Now they see the rocks.

But the zoo is far, far away.

«..An” the picnic.

There!

Now they“re going around in circles!

Private
Speech

NFRO
NFFA
NFME

NFRO
NFFA

PNDG
NFRO
PNME
PNME
NFER
NFRO
NFFA
NFME

NFRO
NFFA

NFRO
NFFA

PNME

NFRO
NFFA
NFME
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Social
Speech
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Scored Verbal Data: 6~Year-0ld Girl

Utterance Units

220.

221,

222,

223.

224,

225.

226.
227.

228,

229.

230.

231.

232.

233.

Alright.
That goes....

That”s good.

But they have to wait/

/for the road to be built.

Let’s go to the schoolyard.

The...
«seth...

...teeter totter teeter totter....

This is my third road.

I did it!

This is my fourth one.

This is my fourth road.

[E: Oh, good.]

122

Private Social
Speech Speech
PNME
PNME
PNME
PNER
PNDP
PNRM
PNDG
PNRM
NFVC
NFRO
NFFA
NFME
UNSC
UNSC
NFWD
NFRO
NFFA
NFWD
NFRO
NFFA
PNME
PNRM
PNME
PNER
PNME
PNRM
PNME
PNRM
(continued)
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Private Social
Utterance Units Speech Speech
234. Heh! PNER
235. Whew! PNER
236. One to go over there... PNME
237. ...An” one to go over.... PNME
238. An” now the bus can go! PNME
PNER
239. What a nice road. PNER
240. How nice it looks. PNER
241. OQoooooh.... PNER
242. I put one track upside down. PNME
243. I put this straight one upside down. PNME
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