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Analysis of Social Interactions as Goal-Directed Behaviors
in Children With Autism

Lisa A. Ruble!

An ecological psychology framework that considers the intentions of the child within the child’s
own social context was used to study the complexity of social interactions of 16 children with
autism or Down syndrome. Children were observed in their homes and behaviors were recorded.
Records were then analyzed by dividing behavior based on the children’'s own goals. Goal-
directed behaviors were then categorized. Statistical analyses revealed similar social contexts
and opportunities to receive bhids from others for both groups. Differences in the frequencies
and complexities of children’s behaviors depended on behavioral intent. Socially intended be-
haviors were less frequent, less self-initiated, and less complex in children with autism. These
findings are discussed as problems of attention and executive function, because social behav-
iors were more likely to occur secondarily, within the context of another ongoing behavior.
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Many researchers maintain that social impairments Problems learning social interactions without structure
in autism are the core problem (Volkmar & Klin, 1993; (Ferrara & Hill, 1980; Lord, 1984); initiating, re-
Walters, Barrett, & Feinstein, 1990; Waterhouse; 1994; sponding, and sustaining reciprocal social interactions
Wing & Gould, 1979). Social behaviors are used pri- (Lord, 1984; Smith, 1990; Walterst al., 1990); dif-
marily for syndrome definition and are considered as ferentiating and classifying emotions (Hobson, 1986);
qualitatively and quantitatively different from those ob- communicating accurately and competently with oth-
served in other childhood disorders (Volkmar & Klin, ers (Wetherby, 1986); and considering their own and
1993). Adult outcomes such as community inclusion others’ viewpoints (Baron-Cohest al.,1985; Howlin,
and mental health status are related to social skills and1986) document the social impairments.

positive peer friendships (McEvoy & Odom, 1987; Researchers debate whether the social impairments
Mesibov, 1984; Ruble & Dalrymple, 1996; Smith, 1990; in autism result from aocial or cognitive deficit be-
Wing & Gould, 1979). cause of the complex cognitive processing required

The nature of the social impairments has been (Waterhouse & Fein, 1991). Interactions require ability
characterized as poor social understanding and skill,to attend to a multitude of cues and to interpret and re-
rather than a lack of interest (Njardvik, Matson, & spond to these cues appropriately for the social context
Cherry, 1999). Work by Sigman and colleagues demon- (Howlin, 1986). Social behaviors have been linked to
strated that children with autism experience social in- attentional functioning (Courchesne, 1994; Dawson
terest and emotional attachment (Kasatrial., 1993; etal.,1998) and executive function (Rogers, 1998) abil-
Sigman & Mundy, 1989; Sigman & Ungerer, 1984). ities that mediate rapid shifting of attention, processing

of complex stimuli, and maintenance of goal-directed
7 _ o ~ behaviors.
1 Correspondence regarding this article should be addressed to Lisa Social interaction studies that occur in children’s

Ruble, Treatment and Research Institute of Autism Spectrum Dis- .
orders, Child Development Center, Vanderbilt University, Depart- own env'ronments have been advocated (.HEBIGid.,
ment of Pediatrics, Medical Center South, Room 415, Nashville, 1995; Prizant, 1995; Stone & Caro-Martinez, 1990;

TN 37232; e-mail: lisa.ruble@mcmail.vanderbilt.edu Volkmar & Klin, 1993; Wetherby, 1986). Such studies
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have identified differences in the frequency and qual- child within the child’s own social context. Audiotaped
ity of social behaviors. McGee and colleagues (1997) records of behavior were made and analyzed. Rather
examined naturally occurring social behaviors in order than dividing behavior based on units of time (e.g.,
to establish benchmarks for goal setting. Children with every 15 seconds), as is most commonly done in stud-
autism were less likely to be in close proximity to other ies of social interaction, an original unit for analysis was
children, receive social bids from other children, be fo- used—one that was created by the child, rather than the
cused on another child, use verbalizations, focus onresearcher (Barker & Wright, 1955/1971; Carlson,
adults, and show more typical behavior. Scott, & Eklund, 1980; Wright, 1967). The child’s in-
Some of the behaviors described by McGee andtentions, while participating in everyday activities at
colleagues (1997) appear amenable to change, howevelhome, were partitioned and served as the analytical unit.
because researchers have found that as proximity be-  This study explores children’s goal-directed be-
tween children with autism and peers decreased, timehaviors ofsocialintent and specifically compares fea-
spent in interactive play increased, number of interac- tures of nonsocially directed behaviors to those of
tions increased, and responding to other children’s ini- socially directed behaviors. Each analytic unit, called
tiations increased when children were observed an activity unit (AU), was partitioned, labeled accord-
together over time (Lord, 1984; Lord & Hopkins, 1986; ing to the child’s intention, and coded. The codes were
McHale, 1983). Initiations from children with autism, borrowed from previous ecological research: intention
however, remained low (Lord, 1984; Lord & Hopkins, of AU, sociality of AU, initiation of AU, amount of AU
1986; Hauclet al.,1995). Hauck and coworkers (1995) overlap, and type of AU overlap (Wright, 1967; Scott,
also found that the frequency of interactions with adults 1980). The goal of behavior (which represents the
was similar to comparison children but qualitatively child’s intention) is the defining feature of the AU.
different. Each AU was given a label describing what the AU was
Assessing children’s own intentions during inter- about, what was happening, or what the child was try-
actions has also expanded our view of social behavioring to do. Sociality of AU refers to the potential for and
by delineating specific social communicative impair- complexity of social interaction as each AU was coded
ments. Once characterized as noncommunicative andor the number of interactive partners. Initiation of AU
noninteractive, children with autism are now described described who or what initiated the behavior. The num-
as more purposeful (Wetherby, 1986). For example, ber of overlapping AUs refers to the simultaneity or
Wetherby (1986) and Prizant and others (Prizant & co-occurrence of multiple AUs. The ability to initiate,
Duchan, 1981; Prizant & Rydell, 1984) found that engage, and disengage in one activity that is consistent
stereotyped utterances from children with autism, suchacross some time period demonstrates the ability to or-
as echolalia, had functional meaning in purpose (e.g.,ganize behavior. Thus, ability to perform multiple be-
requesting, protesting, affirming, declaring, calling, re- haviors that reflect varying intentions is assessed by
hearsing, self-regulating) when the behavior was ex- number of overlapping AUs and represents develop-
amined from the child’s viewpoint. Researchers also mental maturity (Wright, 1967). The type of AU over-
identified distinct patterns of communicative strengths lap reflects the complexity of the structure of the
(such as regulating others’ behaviors) and weaknesse®ehavior as children engaged in one or more different
(such as communicating for social reasons) by analyz-AUs simultaneously. When an AU is nonoverlapping
ing children’s communicative intentions (Wetherby, (see Appendix C), the child’s intention was to accom-
Prizant, & Hutchinson, 1998). Mundy and others plish one goal; however, when an AU overlapped with
(Mundy & Sheinkopf, 1998; Mundgt al., 1986) ana- another AU, the child’s intentions were to perform two
lyzed children’s intentions and revealed pronounced different actions simultaneously. AUs that encompass
differences in specific nonverbal social communication one entire other AU are called enclosing. The AU, how-
behaviors such as joint attention, the ability to coordi- ever, that is entirely within another AU, is called en-
nate attention between people and objects. Nonverbalclosed. Wright found that most units of behavior are
requesting behaviors, however, were less disordered. enclosed. Thus, people more often produced short goal-
In order to extend naturalistic observation methods directed behaviors within the context of longer goal-
to allow for assessment of more complex aspects of be-directed activities. As children age, Wright (1967)
havior, an ecological psychology framework was ap- summarized, “the behavior of the older children oc-
plied. First described in the 1950s by Barker and Wright curred in fewer but longer segments (featured by
(1955/1971) and later adapted by Scott (1980), ecolog-enclosing units), which means that older children
ical psychology methods consider the intentions of the managed to maintain goal-directed actions with greater
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persistence in the face of potentially interrupting ac- ers were sent an explanation letter of the study and let-
tion units” featured by enclosed AUs (p. 120). ter of informed consent. They were asked to send these
Analysis of the patterns and complexity of the letters to parents. Parents willing to participate contacted
goal-directed behaviors of these children is reported the researcher directly or gave permission for the teacher
elsewhere (Ruble, 1997, 1998; Ruble & Scott, 2001). to give their phone number to the researcher. Parents
Findings revealed that children with autism exhibited received a small stipend of $25 for participation.
strikingly delayed patterns of goal-directed behaviors, Other professionals (physicians and psycholo-
even considering their mental age. Their goal-directed gists), not connected to this study, had diagnosed chil-
behaviors were more sequential. They tended to engagealren with autism prior to this research. All children met
in one activity at a time, shift frequently from activity DSM-IV criteria for autistic disorder (American Psy-
to activity, and persist in activities for a shorter length chiatric Association, 1994). Only boys with autism and
of time. Wright (1967) noted that the ability to engage Down syndrome who were served in public school pro-
in multiple goal-directed behaviors simultaneously and grams for students with moderate and severe disabili-
to exhibit longer goal-directed behaviors are develop- ties were recruited.
mental skills that directly correlate with age. The Vineland Adaptive Behavior Scales: Interview
Questions asked in this study were: (a) How does Edition (VABS) (Sparrow, Balla, Cicchetti, 1984) was
the potential for interaction compare for children with administered to the child’s parent or caregiver during
autism and children with Down syndrome at home; and the first home visitT-test analysis of domain standard
(b) How do initiation, number, and complexity cate- scores are reported in Table |. No differences in communi-
gory codes of nonsocial versus social goal-directed be-cation ¢ = —.54, ns) or daily living skillst(= —1.8,
haviors compare? ns) were found. Socialization skills were significantly
lower for boys with autismt(= 2.3,p < .05). Two
items in the socialization domain appeared to differ-
entiate the groups. Less than 25% of the children with
autism were reported to show interest in activities of
others and engage in elaborate make-believe activities,
A total of 8 boys with autism and 8 with Down syn- compared with more than 75% of the children with
drome and their families participated in the study. Both Down syndrome.
groups of children were between the ages of 6 and VABS standard scores were significantly below av-
10 years and were served primarily in educational pro- erage and consistent with reported cognitive levels for
grams for students with mild to moderate mental im- both groups of children. School personnel, with parents’
pairments. The children were recruited from local school permission, released previous psychological assessments
districts. Special education directors were contacted andof cognitive levels. Measures included the Bayley
asked to identify teachers of children with autism or Scales of Infant Development, the Stanford-Binet (4th
Down syndrome who were served primarily in programs Ed. and Form L-M), the Slosson Intelligence Tests, the
for students with moderate to severe disabilities. Teach-Kaufman Brief Intelligence Test, the Differential Abil-

METHODS

Participants

Table I. Characteristics of Participants

Autism Down syndrome

Measure M SD Range M SD Range t
Age (years) 8.5 1.6 6.2-10.7 8.7 1.1 6.8-9.9 .28
Cognitive Level 2.1 1.1 1-3 2.3 0.5 2-3 -.57

Moderaté Moderate
VABS
Communication S5 39.0 15.2 21-71 42.8 12.4 24-57 —.54
Socialization SS 48.4 9.6 32-63 66.4 20.1 42-99 —2.3*
Daily Living SS 32.9 17.0 19-59 49.4 19.1 19-74 -1.8

1Overall level of retardation
2Standard score
*p<.05
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ities Scale, and the Wechsler Intelligence Scale for chil- that covers the lower half of the face, quieting the ob-
dren. A procedure described by Baranek (1999) wasserver's comments and allowing the observer to unob-
used to compare groups. The level of mental retarda-trusively record all ongoing events in the environment
tion (MR) was coded as: © Borderline (70-84); &= onto an audiotape. The stenomask is connected to a
Mild MR (55-69); 2= Moderate MR (40-54); 3= portable tape recorder and has a switch which allows
Severe/Profound MR< 39). No difference in level of  the recorder to be turned on and off unobtrusively. A

MR was found { = —.57, ns). stopwatch was used for time notations. This procedure,
rather than videotaping, was used because a stenomask
Procedures allows more flexibility in the natural environment. The

observer is able to easily follow the child going up-

stairs, going outside to play, and running from room to
room. Also, stenomask recording is less invasive than
videotape recording.

Participants were observed at home during struc-
tured (dinner) and unstructured activities (free time). Each
child was observed for about 2 hours. When possible, ob-
servations were started at the beginning of an activity and
terminated at the end of an activity. These natural start
points and endpoints were previously determined during
the processes of orientation and adaptation. The experimenter and five graduate students col-

Before observations ensued, participants com- lected the chronolog records. The graduate students,
pleted a two-step process. First, families waiented who collected 80% of the chronolog records, were
to the purpose of the study, the methods of the obser-blinded to the details of the study (e.g., purpose of the
vations, the data to be collected, and the equipmentstudy, how the data would be unitized and coded). A
to be used in their homes. The VABS and a semi- colleague with extensive experience in the collection
structured interview were conducted at that time. Next, and analysis of narrative records provided primary train-
families wereadaptedto the observer’s presence. Dur- ing (M. M. Scott). Following training, successive prac-
ing adaptation, the experimenter followed the child, tice records from each observer were critiqued until
spoke into the stenomask (described in the apparatusriteria established by Barker and Wright (1955/1971)
section), and recorded the behavior until the child and were met (see Ruble, 1998, for details).
all other people in the environment adapted to the
equipment and the presence of the observer. Scott’s .
(1980) criteria for adaptation were applied. Essentially, Data Reduction Procedures
adaptation occurred when the child and the people inUnitization and Categorization
the environment stopped noticing the observer, and
more behaviors, wider ranges of behaviors, and more
uneven behaviors were observed (e.g., head scratching
yawning). About two consecutive, 2 to 3-hour obser-
vations were needed to obtain adaptation. Once the
family was adapted, the data were collected.

Data were collected via the chronolog, described
in detail by Scott (1980). Chronologs provide ongoing
narrative records of the stream of behavior at the molar
level. The chronolog summarizes the ongoing behav-

lor, recording only d|r¢ctly observable behavior fro”.‘ zation, a descriptive label of the content of the AU was
the everyday perspective of a layperson. The behavior . .
made. Examples of molar behavioral labels were “watch-

of the people around the child and ongoing events are. o ) . o mcle
described and provided in the chronolog descriptions!ng T, e"?‘“”? dmner, askllng foradr!nk, and .ask
as context. In the mardin of the chronolod. time nota- M9 a question.” Using transcripts from different children,
tions are Made A 2—hogur chronolog translga{ted into ap- two reliability analyses for unitization of about 90 min-
proximately 50 pages of data for each child. Chronolog utes o.f data were conducted, after one-third and after
excernts are provided in Appendices A and B two-thirds of the data had been analyzed. The Scott and
P P PP ' Hatfield (1985) procedure for reliability analysis was ap-
plied. This formula takes into account the duration of
behavior as part of the analysis, thus increasing the eco-
A stenomask was used to collect the chronologs logical validity. The number of units marked by both in-
(Schoggen, 1964). The stenomask is a recording devicedependent analysts were multiplied by minutes or

Observer Training

Data reduction techniques for ecological research
methods are different from those derived from traditional
laboratory experimental methods (Scott & Hatfield,
1985). First, each chronolog was unitized into its natu-
rally occurring structural units (Scott, 1980) via the AU.
AUs provide the units of analysis and represent goal-di-
rected behaviors that occur along a constant psycholog-
ical direction from the perspective of the child (Scott,
1980). Detailed parameters for unitizing AUs are avail-
able from Wright (1967) and Scott (1980). After uniti-

Apparatus
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fractions of minutes. The percentage of agreements was Table Il. Percentages of Activity Units (AUs) in Sociality
then divided by the total number of agreements and dis- Categories by Diagnosis*
agreements; results were 95% and 89% reliable.

Each AU was then categorized using a category
code manual. The codes used were intention of AU, so-
ciality of AUs, initiator of AU, number of overlapping  Sociality M SD M SD t
AUs, and type of AU overlap. The definitions of these
codes are provided in their respective tables. Two in-

Down
Autism Syndrome

Complex social: more than one .36 .23 .38 .27.17
person involved with child

ergndent raters coded the AUs, and two separate resimple social: one person 43 .18 .57 .28-1.19
liability analyses of 120 minutes of data were obtained involved with child
from two different transcripts, after one-third and after Potentially social: people 16 .22 .03 .03 1.62

two-thirds of the data had been analyzed. Using a per- Present but notinvolved

cent agreement formula, the reliabilities ranged from with child
! Nonsocial: no one present .06 .08 .03 .06 .69
81% to 100% agreement.

*Values are calculated as a percentage of each child’s total AU time.
Data Transformation

Another variation from traditional experimental
studies is that data from ecological records are trans-
formed. Depending on the nature of the data generated
one of two types of transformations were applied, a time- v
weighted or a frequency-based formula (Scott & Hat- atedCthf) tz(retizﬁIIl;jrt(i;teré?s?,r?cfgv.ever are features of so-
field, 1985). Time-weighted percentages are proportionsCial AUE Description of ,social ALjs are provided in
of total AU time, whereas frequency percentages are Prorble IV' Anal sFi)s of these AUS indicateF()j that bovs
portions of the total number of AUs for each child. Both _ ° ) y . . y

: with Down syndrome were about twice as likely to re-
formulas create proportional or percentage scores butS ond to someoné £ —4.0.p < .001) and three times
differ in the larger whole to which they refer. When de- P . HP= - :
ciding a priori which formula to apply to a category, the more likely to attract attention tp themsellves for social
question “How are these data best described?” Was(r;a;g;flt(:ot_hi';’?; 'hoell)' \'/\Iv(;sdlIfeevrsgl(;ﬂ f;elqu:sr;cy
asked. For example, the category Sociality of AU was 9 b N '

. . Another separate AU, failing to respond, indicated that
judged to represent a variable that occurred throughoutChildren With autism were more than twice as likelv to
an entire AU, whereas another category, Initiator of the not respond to someone£ 3.5,p < .01) y
AU, was judged to portray a behavior that occurred only Tagle V shows the com' ’aF;iso.ns l:;etween social
at one point in the AU. Thus, the question “How much . b . .

time did the child engage with other people?” can be an_a_nd. nonsocial AUs. Both groups of ch|Idre.n initiated a
swered using the time-weighted formula, but “How often 3&2?:&22}23222:‘;3:; c')zzc:,hﬁz?in'i\:ic;tizfnesrgzgs
did the child initiate?” requires the frequency-based CON- A s- that is. both arouns of children produced and ini-
version. Both transformations can be used for the same. ™’ S group - P N
category code, depending on the question asked Thenated a similar number of nonsocial AUs with similar

transformation applied is noted with the respective table overlap. In contrast, a comparison sticial AUs re-
PP P "vealed that boys with Down syndrome exhibited a sig-

nificantly larger number of social AU$ € —3.4,p <

likely to initiate their AUs as the children with Down
syndrome { = 72, ns). No differences were observed
in who initiated the AUs or the number of AUs initi-

RESULTS .01), more child-initiated social AUs € —2.1,p <
.05), and more overlapping AUs € —2.6,p < .05).
Both the potential for social interaction and the To examine further the complexity of social inter-

complexity of social interaction were assessed (see Tableaction and perhaps understand why children with autism
I1). Most of the AUs (68%) were rated as simple social exhibited fewer social interactions overall, analysis of
(one person was involved with the child); only 8% the features of social versus nonsocial AUs was per-
were nonsocial. No differences in sociality of AUs formed. On the whole, aggregate analysis of the types of
were revealed between the groups. overlap for nonsocial and social AUs were notably dif-
Of the total number of AUs coded\ (= 1182), ferent (see Table VI). Social AUs were more likely to be
66% of the AUs of both groups were initiated by the isolated (the AU occurred singly without any overlap) or
child (see Table Ill). A-test of proportional frequency enclosed (the AU itself was completely contained within
scores revealed that children with autism were just asan entire other AU). The majority of social AUs (65%)
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Table Ill. Raw Data and Proportional Percentages of Activity Units (AUs) in Initiation Categories by Diagnosis
Autism Down syndrome
Raw data Proportional data Raw data Proportional data
Category code M SD Range M SD M SD Range M SD t
Initiator of AU
Child 60 32 25-108 .66 .10 37 10 26-55 .62 12 72
Mom 16 12 0-35 .18 .10 17 8 2-26 .28 12 —1.78
Dad 4 4 0-12 .05 .05 1 2 0-5 .02 .03 1.61
Sibling 3 3 0-6 .04 .05 3 2 0-7 .05 .04 —.44
Grandparent 5 11 0-31 .03 .08 0 0 0-1 .00 .01 1.16
Other Child 1 4 0-10 .02 .07 1 2 0-4 .02 .03 12

*Proportional values are calculated as a percentage of each child’dltotalUs. T-test based on proportional data.

were entirely within another AU. In contrast, most of the
nonsocial AUs (40%) were enclosing (the AU contained
at least one entire other AU within it) and interlinking
(the AU occurred at least partially during the course of
another AU). Types of AU overlap are in Appendix C.

DISCUSSION

In this study, the everyday social lives of children
with autism and Down syndrome were strikingly sim-
ilar. Both groups of children had equal and high po-
tential for interaction with family members, to respond
to family members, and to interact with specific fam-
ily members. These findings are consistent with
Wright's (1967) earlier report that most of (typical)
children’s activities involved other people.

Despite living within similar social contexts, dif-
ferences in the frequency and complexity of socially
intended behaviors were found. Children with autism
initiated fewer behaviors for the purposestifacting
attentionto themselves ancesponding to otherdm-

pairments which have previously been reported (Daw-
sonet al., 1998; McHale, 1983; Lord, 1984; Van En-
geland, Bodnor, & Bolhuis, 1985; Wetherby, 1986).
They showed equal likelihood, however, to ask for help
as found by others (Mundgt al., 1986; Wetherby,
Prizant, & Schuler, 2000).

Analysis of the features of social versus nonsocial
behaviors reflected clear differences as well. Children
with autism exhibited fewer social interactive behaviors
overall, fewer self-initiated interactions, and less com-
plex interactive behaviors. Meanwhile, behaviors of
nonsocial intent revealed no differences between chil-
dren. Thus, the frequency and quality of social behav-
iors distinguished children with autism from children
with Down syndrome.

Explanations for these findings may come from
two particular qualitative features of the AUs. Analy-
sis of the patterns and complexity of behaviors revealed
that social behaviors are inherently more complex as
measured by the type of AU overlap and the amount of
AU overlap. Analysis of the type of AU overlap indi-
cated that the majority (65%) of the social interactive

Table IV. Percentages of Social Activity Units (AUs) by Diagnosis

Autism Down syndrome

Intention of AU Percentage* M SD M SD t
Responding to someone 14.2 11 .03 .20 .05 —4.0%**
Attracting attention to self 5.9 .03 .03 A1 .08  —2.7*
Asking for help 5.2 .05 .04 .05 .03 21
Failing to respond to 9.0 12 .04 .05 .04 3.5%*

someone

*Values are calculated as a percentage of each child’sNaté&lAUs.

**p < .01
% p <001
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Table V. Percentages of Features of Child-Initiated Nonsocial and Social Activity Units {AUs)

Autism Down syndrome
Category M SD M SD t
Percentages of child-initiated AUs .66 .10 .62 12 .72
Nonsocial AUs
Percentages of AUs .61 A1 .51 12 1.6
Percentages of child-initiated AUs 51 14 .38 .13 1.75
Percentages of overlapping child-initiated AUs .78 .27 1.11 48 —.33
Social AUs
Percentages of AUs .25 .09 .43 12 —3.4%
Percentages of child-initiated AUs .13 .07 .23 A1 —2.1*
Percentages of AUs overlapping child-initiated AUs 12 .06 .32 .20 —2.6*

aValues are calculated as a percentage of child’s btz AUs.
*p < .05
**p<.01

behaviors for both groups of children were enclosed pleting a previous one. If they were interrupted, they
within the context of another ongoing activity, empha- were better able to attend to the disruption without los-
sizing the need for rapid shifting of attention. Imagine, ing track of their originally intended behavior. These
for example, a child eating dinner, watching TV, and skills, as originally described by Wright (1967), re-
getting mom'’s attention. While eating dinner, he is able semble molar level descriptions of executive function
to initiate, maintain, and respond simultaneously. Chil- and attention shifting abilities found to be especially
dren with Down syndrome were better able to engageimpaired in autism (Courchesne, 1994; Rogers, 1998).
in multiple goal-directed behaviors simultaneously. Moreover, when one considers social behavior, execu-
The amount of overlap reflects AU complexity. tive function and attentional skills appear critical. One
Wright (1967) explained that the amount of overlap must be able to shift attention easily and disengage and
demonstrates ability to engage in multiple goal-directed re-engage attention smoothly (Pierce, Glad, & Schreib-
behaviors simultaneously. Wright found that older chil- man, 1997). Because social behaviors were more likely
dren consistently showed a higher degree of connect-to be within the context of other longer goal-directed
edness among their behavioral units, thus reflecting behaviors, social behaviors appear to be strongly me-
developmental maturity. Older children were better able diated by executive function and attentional skills.
to keep more than one goal-directed behavior going at The complexity of social behaviors may also help
a particular time and to begin a new activity while com- explain the differences in the frequency of observed

Table VI. Percentages of Type of Overlap Categories by Social and Nonsocial Activity Units (AUs)*

Social Nonsocial
Type of overlap M SD M SD t
Isolated: the AU occurred without any overlap .16 .14 .003 .003 4. 7xx*
Enclosing: the AU contains at least one .06 .10 .40 A7 =72
entire other AU within it
Enclosed: The AU is itself completely .65 .24 17 .08 7.2%%x
contained by another AU
Interlinking: the AU occurred at least .06 .08 .18 A1 —3.7*

partially during the course of another AU

*Values are calculated as a percentage of tfdtaf AUs.
**p <. 01
w% <001
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social intentions of the children. Attentional require- & Lewy, 1989). Pragmatic skills may help children en-
ments during interactions, such as when someone wagjage in social behaviors of more complexity or vice
trying to elicit the child’s attention while the child was versa. Children with Down syndrome have better de-
involved in another activity, may explain the lack of re- veloped pragmatic communication than do children of
sponding. Family members put forth much effort trying similar levels of syntactic development (Beeghly, Weiss-
to gain the child’s attention. Problems responding to so- Perry, Cicchetti, 1995). Children with autism, on the
cial stimuli have been reported by Dawson and col- other hand, have a relative weakness in pragmatic skills,
leagues (1998), who found that children with autism compared with syntactic skills (Schopler & Mesibov,
were much less likely to respond to their name. Mundy, 1985). This impact of this reverse development in skill
Sigman, and Kasari (1990) explain that problems of re- needs more study. Analysis of the communicative mech-
sponsivity hinder development of joint attention, a pri- anisms used in AUs by the children and their partners is
mary aspect of the disability which depends on the effort underway.
required to process social stimuli by incorporating a shar- A limitation of this study is a lack of comparison
ing of attention with another person. The finding that data from a larger group of children with autism and
children with autism were less likely to attract attention higher functioning children. Thus, the specificity of these
to themselves for social reasons, may be a result in aresults is unknown and results should be interpreted with
delay in joint attention (Mundy & Sheinkopf, 1998). caution. Such information will help inform the questions
In conclusion, social development in autism is cru- of specificity and delay verses deviance. Another word
cial for adult outcomes and quality of life (Ruble & Dal- of caution: even though the potential for social interac-
rymple, 1996). These findings emphasize the need fortion was similar for both groups of children, these find-
alternative methods of assessment in order to understanihgs do not suggest that the quality of interactions was
the complexity of social behavior. Clinically, these find- equal. This question is currently being addressed.
ings stress the importance of children with autism to
learn toinitiate social behaviors, not just to respond as
Koegalet al. (1999) found initiation as a predictor of ACKNOWLEDGMENT
outcome. Parents need training on ways to encourage
initiation and responsiveness and accommodate prob- This research was supported by the US Depart-
lems of shifting of attention (e.g., allow more process- ment of Education: Research in Education of Individ-
ing time). Intervention research that targets these skillsuals with Disabilities Program, Student Initiated
in the natural environment is needed. Another questionResearch Projects H023B50008. Gratitude is extended
arising from this study is the effect of communicative to Shannon Lazar, Myrtle Scott, and the families and
competence. Language development is inextricably staff of the Monroe, Marion, and Franklin County
linked to cognitive development and attention (Dawson School Districts in Indiana.
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Eating Dinner*

Preparing Food?

Appendix A. Excerpt of a Chronolog of a Child with Autism

51°58” Freddie takes the plate out of the microwave and carries it to the couch in the living,
room looking at the plate.

Asking a Question *!

Holding his plate of food, Freddie sits on the couch, facing the television, which is not on.

[Observer Comment (OC): Mom told me earlier that Freddie doesn't usually have much
interest in the TV]

Freddie begins to eat one of the rolls delicately, taking tiny bites from the corners.

52°38” Freddie taps the roll with his finger in between bites.

———

"Mommy's not going to work?" Freddie asks loud enough to be heard in the kitchen while
looking at his food. [OC: Mom has the evening off.]

"I'm not working tonight. I'm going to hear some music tonight," Mom replies from the
kitchen.

Freddie continues to eat, expressionless.

53°26” Mom and Tim continue to talk about the evening.

Freddie begins to eat his second roll.

Freddie sits with his left foot up on the table in front of the couch.
Freddie continues to eat slowly.

54°03” Mom walks across the living room and sits on the table, which is placed against the
wall next to the couch.

Freddie does not look at Mom or say anything to her.

Freddie continues to eat calmly, paying attention to his food.

Tim walks to the living room door.

Tim stands in the doorway and talks to Mom from across the living room.

Tim leaves without saying anything to Freddie, and Freddie does not appear to notice his
departure.
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Appendix B. Excerpt of a Chronolog of a Child With Down Syndrome

56'39" He says again, "Watch it."

Mom tells Brandon to “Come on” in order to get him to eat dinner.
Brandon says, “No.”

Mom tells him again to “Come on.”

Brandon repeats, "No."

Asking to watch a video®*

He says, "Watch it" and points to the video.
[OC: Brandon appears to be saying that he wants to watch another video.]
Mom tells Brandon to sit down so that she can put his bib on him.

Without hesitating, Brandon goes to his small chair in the living and sits down, following his
mother's instructions.

Sitting down to eat>

Mom makes preparations so they can eat dinner at the coffee table.
Mom places a plate of food in front of him on a tray.
Without using his fork, Brandon takes a piece of chicken with his left hand.

He puts the chicken in his mouth.

57'13" Brandon says, "Thank-you.”

Thanking mom®’

In a soft voice, Mom says a small prayer, "Thank-you Jesus, thank-you for our food. Amen."

Brandon points to the movie and says, "Watch it" as he eats his chicken.

Mom puts a bib on Brandon then scoots his chair closer to the table.
She tells Brandon to go ahead and eat and that she will get him another glass of milk.
She goes to the TV.

57'46" She takes another video and places it into the VCR.

Eating Dinner’®
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Appendix C.

Examples of types of AU overlap

Isolated AU

Enclosed AU

Enclosing AU

Interlinking AU

Enclosed AU

Enclosing AU
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