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The goals of this investigation are to explore {a) processes of parent—child interaction
and scaffolding during joint problem solving among children with attention deficit
hyperactivity disorder (ADHD), (b) the nature and self-regulatory guality of ADHD
children’s private speech, and (c) relations berween previous parent-child interaction
and ADHD children’s individual private speech use and task performance. Nineteen
boys diagnased with ADHD and 20 matched controls were videotaped as they worked
together with their parent on a problem-solving task and as they individually com-
pleted a similar version of the same task alone. Measures taken during the dyad session
included the functional quality of parental speech, children’s off-task and noncom-
pliant behavior, paremtal scaffolding and withdrawal of control over time, and
children’s social and private speech. Measures during the individua! session included
children’s on-task attention, task performance, and the quantity, quality, and abbre-
viation or internalization of children’s private speech. Parents of ADHD boys,
compared to parents of controls, used more negative verbal control strategies,
engaged in poorer quality scaffolding, and withdrew aduit control less during col-
laboration, and ADHD boys were more off-task and noncompliant than control boys.
Although ADHD boys used a wide variety of task-relevant private speech during joint
and individual problem solving, and their speech varied appropriately as a function
of both the task and the social context, weaknesses in ADHD boys’ verbal self-regu-
lation were that, compared to control children, (a) their private speech contained more
task-irrelevant forms, (b} their speech was less related to their ongoing activity and
task performance, and (c) they show a delay in the internalization of private speech.

Implications of these findings for intervention are discussed.

Recent perspectives on attention deficit hyperactiv-
ity disorder (ADHD) have been converging on the
notion that the disorder is best conceived as a dysfunc-
tion of self-regulation, that is, in the child’s ability to
actively plan, guide, monitor, delay, and organize be-
havior during complex, goal-directed activity. Regard-
less of whether ADHD children are said to be deficient
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in self-regulation (Douglas, 1988); metacognitive
strategies (Draeger, Prior, & Sanson, 1986); executive
functions (Barkley, 1997); top-down processing of
complex behavior (Borchgrevink, 1989); inhibitory
control (Schachar, Tannock, Marriot, & Logan, 1995);
or the inhibition, regulation, and delay of behavior by
words, rules, and consequences (Barkley, 1990, 1994),
itis clear that higher order, self-regulatory processes are
implicated in ADHD. Indeed, Barkley's (1997) recent,
unifying theory, which views the central deficits of
ADHD as behavioral inhibition, executive function,
and self-regulation, explains an impressive amount of
diverse research findings in the area.

Such movement away from seeing the problem of
ADHD as one of low-level physiological processes to
one of higher order, executive, or self-regulatory proc-
esses is not unrelated to another important trend in the
literature: namely, that researchers are more and more
adopting complex, transactional, developmental views
of ADHD that emphasize interacting social, environ-
mental, genetic, and biological influences in the devel-
opment of the disorder (Anderson, Hinshaw, & Sim-
mel, 1994; Carison, Jacobvitz, & Sroufe, 1995;
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Hinshaw, 1994; Pellegrini & Horvat, 1995). Although
cutrent consensus clearly favors endogenous, biological,
factors in the etiology of ADHD (Barkley, 1994, Riccio,
Hynd, Cohen, & Gonzalez, 1993; Zametkin & Rapoport,
1987), viewing ADHD as a disorder of self-regulation
requires renewed exploration into the social and expe-
riential contributions to ADHD for at least two reasons.
First, a fundamental principle of developmental
neuropsychology is that the more complex or higher
order the mental function, the more it is dependent on
experience, culture, and the environment for its devel-
opment (Luria, 1966; Scheibel & Wechsler, 1990). If
ADHD is seen as a problem of the self-regulation or
inhibition and control of behavior by internalized
words, rules, and consequences, then it is crucial to
understand the history of such children’s other-regula-
tion, that is, how ADHD children’s behavior has been
regulated in the past by caregivers. Indeed, the prefron-
tal cortex, which has been implicated in patients with
problems of executive function and in individuals with
ADHD (Chelune, Ferguson, Koon, & Dickey, 1986;
Fuster, 1989; Heilman, Voeller, & Nadeau, 1991), is
known to be one of the latest developing areas of the
brain and highly dependent on experience (Greenough
& Black, 1992; Passler, Isaac, & Hynd, 1985).
Second, alarge body of research within developmental
psychology has demonstrated that the development of
self-regulation is strongly related to children’s socializa-
tion history. Various components of self-regulation have
been studied, including compliance (Crockenberg & Lit-
man, 1990; Kuczynski & Kochanska, 1995), internaliza-
tion (Kochanska, Aksan, & Koenig, 1995), delay ability
(Silverman & Ragusa, 1992), inhibitory conirol (Ko-
chanska, Murray, Jacques, Koenig, & Vandergeest,
1996), impulsivity (Olson, Bates, & Bayles, 1990}, and
emnotional regulation (Calkins, 1994), and the consen-
sus is that children’s behavioral self-regulation is maxi-
mized in the context of responsive, sensitive, auton-
omy-supportive, authoritative parenting in which
reasonable but high demands are placed on children’s
behavior and in which clear limits and consistent disci-
pline are provided within a warm and secure attachment
relationship. Children’s self-control is minimized, on
the other hand, when caregiver-child relationships lack
these qualities or when they are characterized by over-
intrusiveness, negativity, or harsh and punitive control
(Camphbell, 1995; Carlsonet al., 1995; Patterson, DeBary-
she, & Ramsey, 1989; Shaw, Keenan, & Vondra, 1994).
Despite such interest among ADHD researchers in
the construct of self-regulation, little is currently known
about ADHD children’s self-regulatory abilities, thatis,
about how children with ADHD attempt to regulate
their own behavior or about the metacognitive strate-
gies or tools they use to guide goal-directed activity.
One of the key self-regulatory tools used by children is
private speech, or self-talk (Diaz & Berk, 1992). Al-
though much is known about the role of private speech
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in regulating behavior in normal development, our un-
derstanding of the verbal self-regulatory system of
ADHD children remains limited. Barkley (1997), who
considered the internalization and use of language for
self-regulation one of the four key executive processes
criterial for ADHD, states that there is a critical need
for more research to be done in this area. This study was
designed to explore (a) the nature and self-regulatory
quality of ADHD children’s private speech; (b) proc-
esses of parent—-ADHD child interaction during joint
problem solving; and (c) relations between parent—child
interaction, ADHD children’s individual private speech
use, and their task performance and attention.

This investigation is guided by a Vygotskian, so-
ciocnltural perspective on the development of self-
regulation (Vygotsky, 1934/1962, 1930-1935/1978),
which holds that (a) children’s behavioral self-regula-
tion is a higher order, uniquely human, psychological
function that has largely social origins in that it emerges
in part from the history of children’s social interactions
with caregivers during joint activity; and (b) self-regu-
lation is achieved, in large part, viachildren’s construc-
tive appropriation or internalization of language and
other sociocultural tools or symbois.

According to this framework, before children are
able to effectively monitor and regulate their behavior
on their own, behavioral regulation is achieved socially,
in collaboration with parents and caregivers, and there
is a gradual transition from other-regulation, to joint-
regulation, to self-regulation. Through repeated experi-
ences collaborating with caregivers on tasks and using
language as a problem-solving and regulatory tool dur-
ing joint activities, children begin to internalize the
cultural tool of language and use private speech, or
self-talk, to guide their own behavior (Berk & Winsler,
1995; Diaz & Berk, 1992; Diaz, Neal, & Amaya-Wil-
liams, 1990; Luria, 1961; Vygotsky, 1960/1981;
Wertsch, 1985; Winsler, Diaz, & Montero, 1997).

Private speech in nonclinical populations has been
studied in some detail, and Vygotsky’s predictions
about its developmental course and self-regulatory
functions have, for the most part, been supported (Berk,
1992). For example, children's private speech has been
found to follow a particular developmental course be-
ginning with externalized, task-irrelevant speech and
developing into internalized, self-guiding forms. Pri-
vate speech has been found to be similar in form to
social speech in terms of its discourse structure and
predication (Pellegrini, 1981). Also, children’s private
speech appears systematically in situations in which it
can be used as a tool for self-regulation in that it appears
spontaneously under conditions of challenging prob-
lem-solving activity both in the laboratory and the
classroom (Winsler & Diaz, 1995). Private speech is
also dynamically associated with concurrent and future
task performance (Winsler et al., 1997). Finally, the
internalization of language has been associated with
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greater behavioral self-regulation in children (Berk &
Potts, 1991; Diaz, Winsler, Atencio, & Harbers, 1992;
Winsler, Diaz, McCarthy, Bird, & Feldman, 1995),

Children’s use of private speech is also related to the
quality of children’s verbal and social interactions with
caregivers. Responsive, autonomy-supportive, and
authoritative parents often engage their children in joint
problem-solving sitnations and adopt astyle of assisting
the child in these activities that can be described as
scaffoiding (Berk & Winsler, 1995; Rogoff, 1990).
Scaffelding, as the metaphor suggests, refers to a non-
directive style of assisting children on collaborative
problem-solving tasks that provides a high degree of
support for children’s autonomy and seif-regulation in
which the adult (a) sensitively modulates task difficulty
and the amount of adult assistance to keep the task at
an appropriatcly challenging level for the child, (b}
contingently withdraws adult control and assistance as
soon as the child is able to take on more responsibility,
and (c) uses verbal problem-solving strategies such as
conceptual questions to assist the child with the task
(Berk & Winsler, 1995). Children’s use of private
speech is thought to be maximized during such adult
scaffolding in joint activity (Behrend, Rosengren, &
Perlmutter, 1992; Berk & Spuhl, 1995; Diaz et al,,
1990; Diaz, Neal, & Vacchio, 1991), and private speech
has recently been implicated as a potential mechanism
throvgh which adult—child scaffolding has its positive
cutcomes on children (Berk & Spuhl, 1995; Winsler et
al., 1997).

Parent—Child Interaction and Private
Speech Among ADHD Children

It is well documented that parent—child interaction
involving children with ADHD is characterized by
increased control, direction, negativity, and conflict
compared to that of control children (Danforth,
Barkley, & Stokes, 1991). Parents of ADHD children
are described as using more verbal directives, issuing
and repeating more commands, physically directing
both the child and the activity more often, giving more
suggestions and comections, initiating and responding
with more verbal and physical conflict, engaging their
children in joint play activities considerably less often,
and being less responsive to their child’s behavior than
parents of nenreferred children (Campbell, 1995; Cun-
ningham & Barkley, 1979; Gardner, 1994; Talimadge
& Barkley, 1983). Likewise, ADHD children typically
exhibit significantly more noncompliance, off-task be-
havior, and negativity with their parents than do prob-
lem-free children in similar joint problem-solving situ-
ations (Danforth et al., 1991, Tallmadge & Barkley,
1983). Clearly, both parent and child contribute to such
suboptimal patterns of interaction, and both the child’s
difficult behavior and the dyad’s early shared social

history are likely largely responsible for the develop-
ment of such patterns.

Regardless of the reason for the emergence and
maintenance of such patterns of interaction, however,
important empirical questions remain; namely, to what
extent do such patterns of parent—child interaction af-
fect children’s self-regulatory development, and, more
specifically, what is the relation between parent—child
interaction and ADHD children’s use and internaliza-
tion of private speech for verbal self-regulation? Al-
though suboptimal parent—child interaction with
ADHD children may have largely genetic origins in the
form of evocative gene—environment correlations from
the child to the adult, the negative self-regulatory out-
comes for ADHD children may be mediated by par-
ent—child interactions. The origin of a developmental
risk factor is mot necessarily the same as the way in
which the risk factor is mediated (Rutter, 1997). Vygot-
skian theory (Berk & Winsler, 1995; Vygotsky, 1993)
would predict that such pattemns of parent—child inter-
action over time would result in delayed or deviant
development in the higher order, culturally mediated
function of self-regulation and that the internalization
of language (or lack thereof) would be a primary me-
diator or mechanism for such adeficit in self-regulation.

Studies that have explored private speech in children
with behavior problems have typically observed chil-
dren labeled “impulsive” or “hyperactive” (by the re-
port of an adult or by a laboratory impuisivity measure)
rather than children clinically diagnosed as ADHD.
Such impulsive children have usnally been found to use
more overall private speech while engaged in free play
and task activities, compared to their normal or “reflec-
tive” counterparts (Diaz et al., 1992). Other studies that
did not specifically measure private speech but rather
children’s overali speech indicate that hyperactive chil-
dren are more verbal in general, talking more than
nonhyperactive children during many types of social
and solitary activites (Barkley, Cunningham, &
Karlsson, 1983; Zentall, 1988). It is clear from these
studies that impulsive or hyperactive children do use
private speech during task activities, What is unclear
from this literature, however, is the self-regulatory
quality of their speech. Although some studies report
that the private speech of impulsive children consists of
more immature and less seif-guiding forms of speech
compared to nonimpulsive children (Diaz et al., 1992),
other studies report that hyperactive children use more
self-regulatory, task-relevant forms of speech as well
(Zentall, Gohs, & Culatta, 1983).

Only two studies to date have directly investigated
the private speech of clinically diagnosed children.
Copeland (1979) observed hyperactive and nonhyper-
active children during a semistructured free-play situ-
ation and found that hyperactive children used more
overall private speech and more of two private speech
categories that she considered to be relatively immature
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(exclamations and descriptions of the environment).
Berk and Poits (1991) observed 6- to 12-year-oid
ADHD and normal children while they were engaged in
academic seatwork in the classroom. Unlike the Copeland
study, these authors found that ADHD children’s private
speech was similar in both content and form to that of
normal children and that the ADHD children used more
task-relevant, self-guiding utterances and less internalized
forms such as whispers and inaudible muttering. This
finding, together with age-related increases in inaudible
muttering in the hyperactive group (and corresponding
decreases in the control group) suggest, Berk and Potts
argued, that ADHD children show a substantial delay in
the private speech internalization process.

The goals of this investigation are 10 explore (a)
processes of parent-ADHD child interaction and scaf-
folding during joint probiem solving; (b) the nature and
self-regulatory quality of ADHD children’s private
speech; and (c) relations between previous pareni—child
interaction and ADHD children’s individual private
speech use, behavior, and task performance. Ninetcen
boys diagnosed with ADHD and 20 matched controls
were videotaped as they worked together with their
parent on a problem-solving task and as they individu-
ally completed a similar version of the same task alone.
Measures taken during the dyad session included the
functional quality of parental speech, children’s off-
task and noncompliant behavior, parental scaffolding
and withdrawal over time, and children’s social and
private speech use. Measures during the individual
session included children’s on-task attention; task per-
formance; and the guantity, quality, and abbreviation
and internalization of children’s private speech.

This investigation contributes to the literature in a
number of ways. First, itis the firstto combine measures
of parent—child interaction among children with ADHD
with such children’s individual private speech, behav-
jor, and task performance. Second, this study, by util-
izing videotapes and transcripts of ADHD children’s
private speech use in the laboratory, allows for a more
detailed analysis of the syntactic, semantic, and func-
tional content of private speech than previous research
that has used online behavioral observation with live
coders in classroom situations (Berk & Potts, 1991).
Finally, this study examines ADHD and control chil-
dren’s private speech and task behavior in two different
task situations, whereas previous research has typically
observed children in only one setting.

Hypotheses pertaining to dyadic interaction were
that (a) parents of ADHD boys, compared to parents of
control boys, will show poorer scaffolding, less with-
drawal of adult control over time, and more negativity
and direction; (b) ADHD boys, compared to controls,
will demonstrate more off-task behavior, inattention,
and noncompliance during both the dyad and individual
session; (¢) ADHD boys, compared to controls, will
show less appropriation of regulatory responsibility
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from their parents during collaboration than compari-
son children, as indicated by less overall private speech
use during the dyad session for ADHD boys and no
increase over time in the amount of private speech used
during collaboration. Hypotheses concerning chil-
dren’s individual private speech and performance were
that (d) ADHD boys will demonsirate & delay in private
speech internalization relative to the control group, as
indicated by increased use of overt private speech,
decreased use of partially internalized speech, and less
syntactically abbreviated speech; and (e) the privaie
speech of ADHD children will be less related to task
performance and attention than that of control children.
Finally, parental scaffolding, withdrawal, and lack of
negative control was hypothesized (f) to be positively
associated with all children’s subsequent task perform-
ance, attention, and internalization of private speech.

Method
Participants

Thirty-nine boys from a large metropolitan area in
Northern California participated in the study. Nineteen
of the children were clinically diagnosed with ADHD
(ADHD group) and the other 20 were boys of the same
age, grade, and school, with no history of attentional or
behavioral problems (control group). The boys ranged
in age from 6 to 8 years (M = 7 years, 2 months), and
they were all in either the first or second grade. This age
range was selected because it is the period in which the
majority of ADHD diagnoses are given and because
children in this age range are known to exhibit measur-
able amounts of private speech. ADHD children were
identified through client records at an Attention Peficit
Disorders clinic, and control children were recruited
from notices sent to a subset of the schools attended by
the ADHD chiidren. Families represented a wide range
of socioeconomic levels (yearly family income ranged
from less than $10,000 to greater than $300,000), and
the ethnic breakdown of the sample was White (77%).
African American (5%), Latino (13%), and Asian
American (5%). Control parents completed the Conners
Parent Rating Scale on their participating child, and
none of the children in the control group scored in the
clinical range on this measure. The two groups (ADHD
and control) did not differ significantly in terms of age,
ethnicity, family income, pretest task performance,
standardized vocabulary test scores, or any other demo-
graphic variable, as can be seen in Table 1.

Sixteen (84%) of the ADHD boys were diagnosed
by two practitioners at a clinic for attention deficit
disorders. In compliance with standard research diag-
nostic criteria at the time (Sergeant, 1988), diagnoses
of attention deficit disorder with hyperactivity from this
clinic were based on (a) fulfillment of Diagnostic and
Statistical Manual of Mental Disorders—Revised (DSM
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Table 1. Demographic and Background Variables

ADHD Contral

Variable Group" Group®
Age {Months)

M 86.7 86.6

sD 9.4 8.7
Binh order

M 1.5 1.9

5D 71 1.0
Number of children in home

M 24 25

SD [ 1.1
Parent education {Years)

M =16 =15

sD 432 5.3
Median family income =%$51,375 = $57.875
Gender of pasticipating parent

Mother 9% 85%

Father 21% 15%
Grade in school

First 58% 60%

Second 42% 40%
Ethnicity

White B4% 0%

Black 5% 5%

Latino 11% 15%

Asian 0% it%
Percentage Married 83% 70%
Pretest performance: Task LC

{Percentage correct)

M 89.7 952

sD 150 6.5
Pretest performance: Task SA

(Median percentage comect) 100 100
PPVT-R {Percentile score)

M 52.3 66.8

SD 319 319

MNote. ADHD = attention deficit hyperactivity disorder. Task LC=
Lego® construction task. Task SA = selective attention task.
PPVT-R = Peabody Picture Vocabulary Test—Revised.
*n=19."n=20.

HI-R} criteria, (b) a 45-min behavioral observation and
interview with the child, (c) a 1-hr interview with
parents or guardians, (d) scores beyond the clinical
cut-off for both the parent and teacher Conners rating
scale (> 1.5 SD) and the attention problems subscale of
the parent and teacher Child Behavior Checklist (> 70),
(e) onset before age 6 and a duration of symptoms of at
least 2 years, and (f) consensus agreement between the
two clinicians. The remaining 3 ADHD boys were
diagnosed outside this clinic. Although assessment pro-
cedures for these boys varied somewhat by location,
each of the diagnoses involved at least fulfillment of
DSM II-R criteria and the use of the same standardized
teacher and parent rating scales and cut-off scores.

All children in the ADHD group received ADHD as
their primary diagnosis, and participants were excluded
if they showed evidence of a major psychiatric condi-
tion of childhood such as autism or schizophrenia. One
(5%) of the ADHD boys was comorbid with Opposi-

tional Defiant Disorder, another (5%) with Learning
Disability-reading, and 6 (31%) had a history of minor
language problems (i.e., articulation disorder, develop-
mental language disorder). Preliminary analyses re-
vealed that these children were not outliers on any of the
main variables. Although 9 (47%) of the ADHD children
were regolarly on stimulant medication at the time of the
sudy, data collection occurred while the children who
usually took medication were either in a “washout” pericd
or temporarily off medication at the experimenter’s re-
quest. Thus, medicated ADHD boys were drug free for
at least 24 hours prior to data collection. One of each
child's parents also participated in the study. Parents
were told that the participant shouid be the adult who
typically spends the most time interacting one-on-one
with the child. The resulting group of parents consisted
of 82% mothers and 18% fathers, and this distribution
was approximately the same for the two groups.

Procedure

Qverview and setting.  Children and their par-
ents met with the experimenter (the author) in a me-
dium-sized conference room at the clinic for an approxi-
mately 1-hr session. After a few preliminary activities
(the Peabody Picture Vocabulary Test-Revised
[PPVT-R]; a parental demographic questionnaire; and
a task pretest, which will be described later), ADHD
and control boys were videotaped as they first collabo-
rated with their parent on a problem-solving task and
then as they completed the task individually. The prob-
lem-solving task completed was either a Lego®-Con-
struction task (Task LC) or a Selective Attention task
(Task SA; both tasks will be described later), as deter-
mined by counter-balanced, random assignment. The data
collection session reported here was one of two in which
children participated in the context of a larger study.

Tasks. Task LC was an activity in which partici-
pants constructed a three-dimensional Lego figure with
the aid of a prebuilt, three-dimensional model. Variants
of this task have been used before in research with
similar-age children on peer collaboration and cogni-
tive development (Azmitia, 1992), and in research with
younger children on parental scaffolding and children’s
private speech (Berk & Spuhl, 1995). The task has been
shown to be appropriate for collaboration, interesting
for children of this age group, and effective in eliciting
toth social and private speech. On the basis of pilot
testing and the age-normed models used by Azmitia in
her research, a 40-piece model of a dog was chosen 1o
be an appropriately challenging model for the par-
ent—child collaborative session, and a 38-piece helicop-
ter model of similar difficulty was chosen to serve as
the child’s individual model. Parents were instructed to
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work together with their child to make an exact copy of
the model, Dyads were allowed to look at and manipulate
the model as much as they wished but were not allowed
to take it apart. Parents were told they could take as much
time as they needed to construct the Lego figure and that
the idea was to help their child make the structure so that
afterward he could construct a similar one alone. Dyads
were then given a clear plastic container containing the
required pieces plus 30 distractor pieces.

Task SA was a task that involved determining which
of three perceptual dimensions (shape, color, or
number) is shared by three pictures and then selecting
the correct response card from a group of alternatives
and placing it on the item card. Each of the 18 items
consisted of a4 in. by 12 in. card with three pictures on
it and a place for attaching a response card with Vel-
cro®. Dyads were given a clear plastic container that
contained 27 response cards (18 answers plus 9 distrac-
tor cards). Each item required the participant to selec-
tively attend to the one common perceptual feature in
the three pictures and to inhibit responding to the other
dimensions. The correct perceptual dimension varied
randomly throughout the items. For example, the first
card might have (a) two yellow squares, (b) three yeliow
squares, and (c) two green squares. The correct card to
be searched for (among the cards that represent [a] one,
two, and three; [b] square, triangle, and circle; and [c]
green, yellow, and blue) would be the square. Parents
were given an instruction sheet explaining the task prior
to the session and an opportunity to ask questions about
the task. As was the case with Task LC, dyads were told
they could take as much time as they needed to complete
the items and that the idea was for the parent to help his
or her child do or learn the task so that he could do a
similar version alone. The SA task was chosen for a
number of reasens. First, variants of the task have been
used successfully in previous research on private
speech in normal, “at-risk,” and impulsive children
(Diaz et al., 1991, 1992), and it has been found to
effectively elicit private speech. Second, although chil-
dren were expected to already be familiar with the Lego
task, Task SA was expected to be novel.

After the dyad had completed their task, the parent was
asked to leave the room, and the child was given new
materials (either the helicopter model and anew setof Legos
or another set of S A cards with different shapes and colors)
and asked to complete the task again alone. Children were
instructed to do their best to make an exact copy of the
maodel or to complete the next set of SA cards. Participants
were told they could take as much time as they needed to
finish the task. The experimenter remained in ancther part
of the room apparently occupied with paperwork.

Measures

Pretest task performance. Children were ad-
ministered a pretest that measured the basic perceptual
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and manual abilities required of the task in which they
were about to engage. Pretests were given because it
was necessary to rule out the possibility that ADHD
children have deficits in lower order perceptual abili-
ties, such as discriminating shapes and colors, tracking
from the model to the Lego structure being built, or
being physically able to manipulate the Lego pieces. In
the pretest for the LC task, the experimenter showed the
children three sheets of paper, one at a time, with each
sheet having three different pictures of small, simple
{810 piece), Lego structures. With each sheet, children
were given a small (15 pieces) set of Legos. The experi-
menter first asked the child which one of the three
pictures could be made exactly with this particular set
of Legos, and then the child was asked to make that
structure. A performance score on the Lego pretest was
constructed by first giving children 3 points for cor-
rectly indicating, on the first try, which picture could be
made exactly with the given set of Legos, Two points
were given if the child correctly answered the question
on the second trial, and 1 point was given if the child
got the answer correctly only by exhausting all the
alternatives. Then, each piece of the child’s three Lego
creations during the pretest was assigned 1 point for
being in the cormrect location, 1 point for the correct
color, and 1 point for the comrect shape. The pretest
performance score (which had a possible range of 3-90)
was simply the sum of the points awarded to the child
for the three questions and the points given for the
pieces in each of the three mini Lego structures.

The pretest for Task SA consisted of six sheets of
paper with pictures of the stimulus materials used in the
SA task. There were two sheets for each dimension
(shape, number, color), and they were presented in a
predetermined, random order. Each page had two pic-
tures that were the same with respect to one dimension
and one picture that was different (i.e., two blue items
and one yellow item). Children were asked, for each
page: “Which two pictures are the same color [or shape
or number]?” The pretest performance score for Task
SA was simply the number of correct answers the
children gave to the six questions.

Parental speech.  Parent speech from the par-
ent—child session was carefully transcribed from the
videotapes by research assistants blind to both group
membership and the specific hypotheses of the study.
Transcripts were then verified, and consensus from at
least two people was reached on the content of every
parental utterance. For purposes of data reduction and
time control, only the first 15 min of the dyad sessions
were transcribed and analyzed. Dyads were allowed to
take as much time as they needed 1o complete the task,
but data collection ended either when the dyad was
finished or after 15 min, whichever came first. The unit
of analysis was the utterance, which is defined as either
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acomplete sentence, a sentence fragment or clause with
intentional markers of termination, a conversational
turn, or any string of speech that is temporaily separated
from another by at least 3 sec (Diaz et al., 1990; Feigen-
baum, 1992). To control for differences in the amount
of time dyads took to finish the task, total number of
speech utterances per minute was calculated. Total
number of child-directed utterances per minute was
used as a continuous measure of the degree of parental
verbosity or verbal activity and participation through-
out the dyad session. That is, many utterances per
minute was interpreted as indicating high parental in-
volvement or responsibility for the task, whereas few
utterances per minute was interpreted as indicating
parental verbal withdrawal. To obtain a measure of the
degree to which parental verbal responsibility changed
over time throughout the collaborative session, the dyad
session was temporally divided into 3 equal-length
thirds (1stthird, 2nd third, and 3rd third) and total parent
utterances per minute was calculated separately for each
of the three time periods.

Parental utterances were then coded according to a
system adapted from previous work on adult—child
collaboration and scaffolding (Diaz et al., 1990, 1991).
Each parental utterance directed to the child during the
dyad session was classified by naive research assistants
into one of the 15 mutually exclusive categories listed
and defined in Tabie 2. For purposes of data reduction,
the 15 maternal speech categories were reduced to four
factors on the basis of a priori conceptual groupings,
previous research (Diaz et al., 1990, 1991), and explora-
tory principle components analysis with varimax rota-
tion. A four-factor solution was chosen on the basis of
the Scree plot and the eigenvalue greater than 1 crite-
rion. Composite variables consisted of the four princi-
ple components derived from the analysis, and mutual
exclusivity and a positive factor score greater than .3
were criteria for category inclusion in the factors. The
first factor was labeled negarive contro! and consisted
mostly of parental commands (factor score = 90,
implied commands (.84). and negative or corrective
statements about the child (91). The second factor
represented parents’ positive teaching and consisted
largely of positive statements to the child (.71), concep-
tual questions about the task to the child {.34), explana-
tions about the task (.75), and other (.80). The third
factor, labeled task regulation, was made up mostly of
perceptual statements (.60) and questions (.83) about
the task, personal questions {.58), and directive ques-
tions (.77). The final factor related to parents’ person
regulation and included statements about members of
the dyad (.66), parental plans (.57), conceptual task
statements (.48}, and motivational statements (.76).

Parental scaffolding and withdrawal of contrel.
Overall quality of parental scaffolding was coded from
the videotapes and rated globally by blind research

assistants on a 6-point, Likert-type scale, ranging from
1 {poor scaffolding) to 6 (excellent scaffolding). Com-
ponents of scaffolding that went into the ratings in-
cluded: (a) the degree to which parents regulated the
task demands and modified their assistance such that
the child was led to struggle independently with appro-
priately challenging task subgoals; (b) the extent to
which parents encouraged verbal problem-solving
strategies and asked ieading conceptual questions; (¢}
the frequency and appropriate use of praise, compe-
tence attributions, and other motivational enhancers;
(d) the extent to which mutual collaboration and inter-
subjectivity (the pursuit of shared goals) took place; and
(¢} the extent to which the parent dynamically and
appropriately modulated his or her assistance over the
course of the session. The degree to which parents
suppotted children’s autonomy by appropriately and
contingently withdrawing regulatory control of the task
activity was also measured globally on a similar, 5-
point scale.

Child noncompliance and on-task behavior
during collaberation. Children’s overall noncom-
pliance and off-task behavior during the dyad session
were similarly rated globally on a 5-point scale, with
higher numbers reflecting more off-task behavior and
noncompiiance. Children who failed to comply with
parental requests, did notengage in the task, made many
task-irrelevant statements, spent much time doing other
activities, left their seat often, and paxd little attention
to the task were rated highly on this measure.

Child speech during collaboration. All  child
speech from the first 15 min of the parent—child condi-
tion was transcribed from the videotapes and coded. The
utterance, as defined earlier, was again the unit of analy-
sis. Similar to previousresearch (Diaz etal., 1990), child
speech utterances in the context of the dyad session were
classified into one of the following three categorics that
represent increasing amounts of the child’s active, self-
directed participation: (a) social speech, (b) independent
verbalizations, and (c) private speech. Social speech
included any speech that was explicitly directed toward
another person as evidenced by either a pronoun refer-
ence, a gaze to the other person, an answer 1o an parental
question, argumentation, or one of several other signals
of social intent, such as physical contact (Feigenbaum,
1992). Independentverbalizationsincludedany full-vol-
ume, task-relevant speech that did not fit the previously
mentioned criteriz to be clearly classified as social,
Private speech in the context of the dyad was defined as
any independent verbalization that was explicitly di-
rected toward the self as evidenced by either (a) a lower,
nonsocial volume or change of tone; (b} whispers or
inaudible lip movements; (c) task-irrelevant wordplay
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Table 2. Coding System for Parental Speech Utterances

Category

Definition

Examples

Directional statements
1. Explicit commands

2. Implied commands

3. Directive questions

Motivational staterments
4. Evaluations of the task

5. Positive evaluations of the
chitd

6. Negative evaluations of the
child
Task-related statements
7. Perceptual staterments
about the task

%. Conceptual statements
about the task

. Explanations and rules

10. Statements about people

11. Plans

Questions
12, Perceptual questions

13. Conceptual questions

14. Personal questions

Miscellaneous
15, Other

Commznd to the child with an explicit,
imperative verb

Implicit or implied you statements

Parent directs child’s behavior with a
question

Positive or negative evaluation related to the
task

A positive statement about the child or his
performance

A negative stafernent about the child or his
performance

A statement describing something of the
task that can be immediately seen

A statement describing something of the
task that requires a mental repeesentation
of comparison

General explanation about the game or its
rules, reasoning, or hypothetical
stateinents

A descriptive statement with a pronoun (lor
we or you) about a past or present action

1 or we planning statements ahout events in
the future

A guestion (o the child that can be answered
perceptually from the immediate stimuli,
u percepiual staternent in question form

A question to the child which requires a
conceptual or mental representation for its
answer, a conceptusl or explanation
statement in guestion form

A question to the child that includes a you
of we pronoun, a statement about people
in question form

Utterances not otherwise classified. includes
task-irrelevant statements, inaudible
utterances, word play, answers ko child
questions, exclamations, one-word
transitions

“Look here" “Put this one” “Get the next car " “Let
me do it”

“[Put this] here” “[Get] the red one™[Child's name]”
“You need to be careful”

“Why don’t you ... 7" “Should you do ...7" “Do you
want to ... 7 “How about you ... 7" “[Child’s
name?}”

“This is a fun game” “Now comes the hard part”
“That was easy” “It’s getting there” “This is dumb”

“Good!” “You're right!” “All fight!” ““You got it!”
“You're good”

“No™ “You did that wrong”" “That's not right™
“Yoor're not that good at this”

“The red one™ “The one with three” “1,2, 3,
feounting]” “This is blue” “There itis"” “Here’sa
yellow™

“The yellow one is one less than that” “They're not
all red” “This is the biggest one”

<50 that means it's not green™ “It goes like that” “If
you put that there ... " “This goes at the end” "It
must be this way because ... ”

“Ypu already put that ope” “I'm doing this one now”
«ye have five here” “1 don’t know” 7 think ... "
“We are doing the face”

“Let’s do the head first” “We should ...” *)'m going
to ... “We want/need to ..."

<« What color is this?" “How many are there “Where is
the blue one?” “This is blue, right?” “The long
one?”

“I5 this right?" “Which one is bigger?" “How are
these alt the same?” “These go next, huh?” “What
about this one™ “Why this one?" “Where does this
go?’

“Where are you going to put that?” “Dao you see
that7T* “See?” "Hmm?" “What did you say?" “Do
you think?”

“How is your stomach?” “Ruff, raff” “Mmhm™” “O0K”
“Qops™

or noises: or (d) regular speech emitted by the child after
the parent had withdrawn from the interaction for some
time. To obtain a measure of change in children’s verbal
participation thronghout the coilaborative task, the ses-
sion was againdivided intothree equal-lengththirds, and
children’s utterances per minute were tabulated sepa-
rately for each of the three thirds.

Individual task performance. Task LC was
scored using roughly the same method employed by
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both Azmitia (1992) and Berk and Spuhl (1995).
Each piece of the child’s final independent construc-
tion was assigned 1 point for being in the correct
location, 1 point for the correct color, and 1 point for
the correct shape. Thus, each child’s score ranged
between 0 and 114 (the number of pieces in the model
multiplied by 3). Task SA was scored by summing the
tota} number of items completed correctly by the child
(possible range = 0-18). To compare performance
across the two tasks, both measures of task perform-



ADHD AND PRIVATE SPEECH

ance were converted to percentages of the total points
possible (percentage correct).

Individual on-task attention and behavior. The
degree to which children’s attention and behavior re-
mained focused on the individual task was measured in
a manner similar to that of Berk and Potts (1991) and
Diaz et al. (1992). Children’s attention o task was
determined by observing eye gazes during the session.
Every 10-sec interval of the child’s behavior was moni-
tored from the videos and, with the aid of astop watch,
children’s attention to the task was coded (by an under-
graduate research assistant blind to group membership)
as one of the following: 1 (unfocused; child’s visual
attention is on the task for less than 3 of the 10-sec in
the observation interval), 2 (moderately focused;
child’s visual attention is on the task for at least 3, but
less than 7 sec), or 3 (focused; child’s visual attention
is on the task for at least 7 of the 10 sec). The scores
from each of the 10-sec periods were averaged to form
one overall attention score ranging from 1to 3.

Children’s individual private speech.  All child
speech during the alone session was transcribed from
the videotapes and classified as either social or private
speech. Private speech was defined as any verbalization
by the chiid that was not explicitly addressed to another
person, as indicated by either a pronoun reference, a
gaze to another person, or one of several other signals
of social intent, such as physical contact. To control for
differences in the amount of time children took to finish
the task, only the first 15 min of each task session were
transcribed and analyzed, and number of speech utter-
ances per minute was used for all analyses. Each private
speech utterance was coded and classified from the
transctipts using three different categorization systems:
one that explores the developmental level and degree of
internalization of speech, one that explores the semantic
or functional content of the speech, and one that explores
the degree of syntactic abbreviation of the speech.

The first coding system, originally developed by
Laura Berk (1986), categorizes children’s private
speech utterances on the basis of the overtness (volume)
of speech and its task-relevance. It consists of three
broad categories (Levels I-11I) that roughly represent
different developmental stages in the private speech
internalization process. Level [, Task-Irrelevant Private
Speech, includes word play, affect expressions, com-
ments to imaginary others, and unintelligible utterances
that appear unrelated to the task at hand. Level II, Overt
Task-Relevant Private Speech, includes statements
about the task or the child’s ongoing or future task-re-
lated activity. Level III, Partially Internalized Speech,
includes inaudible muttering, whispers, and silent, ver-
bal lip movements.

The second coding system, adapted from Copeland
(1979)and Diazet al. (1992), places each private speech
utterance by the child into one of the following 10
mutually exclusive and exhaustive categories, based on
speech content:

1. Exclamations: Typically one word expressions
of affect or expletives (e.g., “Oh!” “Oops!").

2. Nonwords: Sound effects, wordplay, humming,
(e.g-, “Hmmm” “Vroom”; explosion noises).

3. Descriptions of the self: Statements about the
child’s state or behavior (e.g., “I'm looking for blue,”
1 found a fish,” “I'm hungry™).

4. Descriptions of the environment or task: State-
ments about the child's surroundings or the task (e.g.,
“They’re the same color” “A biue one” “It’s hot in
here”).

5. Evaluative or Motivational Statements: State-
ments about the child’s ability, performance, or moti-
vation: sclf-reinforcement or deprecation; evaluation of
the task (e.g., “I did it?” “I'm good at this,” “Good,”
*“This is easy”).

6. Plans or hypothetical reasoning: Planning or
future-oriented statements; if-then constructions {e.g.,
“ need a purple one” “I'll do this first” “If I put this
here...”).

7. Commands to the self: Explicit instructions to the
self with imperative verb (e.g., “Pick them up!” “Don’t
put that one,” “Get one more”).

8. Questions and answers: Questions addressed to
the self or clear answers to one’s own questions (e.g,
*Which one should I put next?” “This one,” “Where’s
the blue?” “Is that right?” *Yes™).

9. Transitional statements: Reflective utterances
that had to do wiih ending one activity and starting
another (e.g., “So,” “Then,” “Next,” “OK™).

10. Other: Any utterance that could not be placed
in one of the aforementioned categories.

The final coding of children’s private speech ex-
plored selected linguistic and syntactic features of the
speech as indices of microgenetic speech internaliza-
tion or abbreviation. Similar to previous work with
normal children (FPeigenbaum, 1992; Goudena, 1992),
private speech utterances were categorized as being
either complete or fragmented. An utierance was de-
fined as complete if it was grammatically intact in that
it contained both a subject (explicit or implied, as in the
imperative) and a predicate. Complete utterances also
included one-word questions, answers, and imperatives
to the self. Examples of utterances coded as complete
include “This goes here”; “Where does this go?”: “1
need a three™; “How?”; and I see.” Grammatically
incorrect or incomplete utterances were coded as frag-
mented, such as “This one™; “Over here”; “Blue™;
“Where is the ... 77; “Buf”; “Six more”; and “The red
one on top of the yeliow.” The operationalization of
speech abbreviation in this study includes additional
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