
But what accounts for such dramatic change? Is it the
treatment approach, the intensity of services, or par-
ticular child and family characteristics that bode well
for such success?

Researchers and intervention specialists cannot
agree on the content, type, and intensity of services that
will ultimately promote such remarkable changes.
Moreover, research-identified early core predictors of
later development have not been systematically imple-
mented into intervention programs for children with
autism. Thus we are currently unable to predict which
children will need what type and intensity of treatment
for which developmental behaviors. Ultimately, we
must be able to better target our interventions and to
reliably measure changes attributable to intervention
effects.

In this review, I consider elements of a well-
designed treatment study and evaluate our state of
knowledge about comprehensive treatment programs
for children with autism. Given our current state of
knowledge, several suggestions are made for improv-
ing future studies, including more rigorous designs,
searching for active ingredients of treatment programs,
and measuring change.

Autism is a perplexing developmental disorder
characterized by severe social, communicative, and
cognitive deficits. A striking feature of autism, how-
ever, is its variability. Some children speak frequently
and in complete sentences; others never learn to speak
at all. Some children remain aloof and uninvolved, oth-
ers are affectionate and interested in interactions with
others. This variability in children is also found in chil-
dren’s responses to intervention. Although some chil-
dren show limited progress to intervention efforts,
others make rapid and remarkable change (Lord &
Schopler, 1989; Lovaas, 1987; Sigman & Ruskin,
1999). Particularly promising are data from an early in-
tervention program in which nearly half of the partici-
pants functioned successfully in mainstream classrooms
by first grade (Lovaas, 1987) and maintained this level
of functioning into adolescence (McEachlin, Smith, &
Lovaas, 1993).

These data are promising and highlight the im-
portance of early, comprehensive intervention services.
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ELEMENTS OF A WELL-DESIGNED
TREATMENT STUDY

Assessing the efficacy of an intervention can be
a daunting task. In the context of both comprehensive
and targeted interventions, however, I consider several
elements that are necessary for a well-designed treat-
ment study. Many of these elements are universal.
According to the Task Force on Promotion and Dis-
semination of Psychological Procedures (1995; Loni-
gan, Elbert, & Johnson, 1998), a number of stringent
guidelines should be considered in determining
whether a particular treatment is well-established and
efficacious. Criteria for a well-established intervention
include at least two well-conducted group-design stud-
ies showing superiority of the treatment to a control
or alternative treatment, or a large series of single-case
design studies (more than nine) that compare treat-
ments and show good experimental design. Addition-
ally, both the characteristics of the subjects who
participate and the intervention approach itself should
be clearly specified. Several of these specific issues
are considered below.

Treatments and Comparisons

Several issues are inherent in comparing treat-
ments. To know whether a treatment is effective, the
treatment model must be subjected to comparison with
another treatment model or to a no-treatment control
group. When comparing one treatment to another the
specific components of the treatment must be isolated
in order to interpret differences in results. For exam-
ple, group therapy may be compared to individualized
therapy for subjects who are diagnosed with anxiety
disorder. Symptom rating scales are then compared for
subjects in the two groups and interpretations of differ-
ences are attributed to the treatment approach—therapy
delivered in group or individual settings.

Studies may also compare one treatment to a no-
treatment control group. The no-treatment control
group is often a wait-list control group with the ex-
pectancy for treatment at some time. The danger of
using a no-treatment control is that nonspecific factors
may account for the efficacy of the treatment, such as
the additional attention given or the expectation of
change for participants in the treatment condition.

But what about the treatment itself? To determine
if something about the treatment results in change, two
criteria must be met. The first has to do with docu-
mentation of the treatment procedure. Are there treat-
ment manuals and specific guidelines for instruction?
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Treatment manuals provide a means of specifying the
treatment procedures and allow the teacher/therapist
a systematized direction for proceeding in sessions
with the child and family. Moreover, the use of clearly
documented treatment procedures allows for proper
training of personnel and adequate replication of the
treatment.

Second, fidelity checks are necessary to determine
if the treatment is conducted in the manner that was in-
tended. Only through the use of treatment manuals and
fidelity checks can one determine if the results of a
study apply to a specific treatment approach.

Randomization/Matching Procedures

Random assignment of subjects to intervention and
comparison groups allows the researcher to avoid is-
sues of confounding variables or rival explanations of
the findings. As Light, Singer, and Willett (1990) note,
“The big point about random assignment is that an un-
biased independent arbiter, not the researcher and not
the study participants, determines who gets assigned to
which treatment” (p. 74). Random assignment then
gives credence to claims that a change in outcome is
due to the effects of an intervention, because, on aver-
age, groups of children receiving different treatments
are similar in terms of their individual characteristics
at the point of randomization.

In clinical or applied research, randomization can
present a number of sticky issues. One concerns the
small samples that are often inherent in research with
special populations. Using traditional random assign-
ment procedures, samples could conceivably be differ-
ent on key variables, such as age. Given this issue,
researchers will often stratify their randomization pro-
cedure to ensure equivalence of groups on key vari-
ables. However, another solution for small sample sizes
is to employ multisite studies in which randomiza-
tion occurs across several sites to ensure large enough
samples of subjects.

A second concern is that randomization may be
impossible to implement except in University or labo-
ratory settings. The scientific rigor of a randomized de-
sign may preclude the generalizability of an intervention
to more “real world” settings (Imben-Bailey, 1998;
Weisz & Hawley, 1998). Even when using random as-
signment with clinical populations, study participants
may not comply with their assignment, and the re-
searcher may be unable to consistently enforce the im-
plementation of an intervention (Weisz & Hawley,
1998). Although these are valid concerns, clinical tri-
als that employ the most rigorous designs (i.e., ran-



domization, blinding of experiments to treatment con-
ditions, clear exclusion and inclusion criteria) are still
necessary as a first step in intervention efficacy re-
search. Meeting the highest standards of a clinical trial
provides the most rigorous test of intervention efficacy.
But researchers must be aware of the applicability of
their interventions for community application.

Other roadblocks to random assignment concern
both logistical and ethical constraints. Providing no in-
tervention to children in need of treatment raises ethi-
cal issues. For example, one could not randomly assign
language-impaired children to language treatment or no
treatment, because children legally are entitled to ser-
vices, and ethically one could not withhold services from
children who need them (Imbens-Bailey, 1998). Re-
searchers, and others (e.g., teachers, parents), also can-
not be blind to different treatments since often it is
obvious that one child is receiving a different inter-
vention than another. Finally, randomly assigning chil-
dren to different interventions may be difficult for
teachers or parents to implement if they see the bene-
fit of one intervention over another. Thus, teachers or
parents may bleed interventions together in ways that
make sense for them and fail to maintain treatment fi-
delity (Weisz & Hawley, 1998).

Despite the issues involved in random assignment,
such scientific rigor is necessary in determining the ef-
ficaciousness of one treatment versus another.

Sample Size and Characteristics

Adequate statistical power is necessary to deter-
mine if a treatment is efficacious. Statistical power is
critical for small sample studies. According to Lonigan
et al. (1998), when one treatment is found superior to
another, the sample size is probably adequate, given
appropriate attention to experimental control. However,
when one treatment is found equivalent to another, then
issues of power to detect a difference come into play.

In terms of subject characteristics, one of the most
important issues concerns who benefits from a partic-
ular treatment. Does the treatment work for only very
young children, only boys, only children with a certain
level of language? There are two reasons why treat-
ment studies must thoroughly describe subject charac-
teristics. The first concerns the extent to which the
findings can be generalized to the population as a
whole. For children with clinical diagnoses, diagnostic
criteria should be specified, as should inclusionary and
exclusionary criteria for study participation.

A second reason is to determine for whom the in-
tervention works. Not all interventions work for all par-

Assessing Change in Early Intervention Programs for Children with Autism 449

ticipants (Kellam et al., 1994). Thus it is important to
identify those subjects for whom the intervention does
work. For example, in the Kellam et al. (1991) treat-
ment study, children who were most aggressive also
benefited the most from an intervention focused on de-
creasing aggression. By collecting systematic infor-
mation on subject characteristics that may influence the
course of treatment and outcome, one can better spec-
ify subgroups of children who benefit most from a
given treatment.

Small samples can limit the extent to which re-
searchers can examine individual characteristics that
affect intervention outcomes. One solution may be to
increase sample sizes by employing multisite designs.
Thus several independent teams of researchers may
need to work collaboratively to examine certain inter-
vention questions. Another solution is to employ a de-
sign that allows one to examine intervention questions
using smaller samples of subjects. One may need to
collect data more often on individual subjects in order
to employ newer analytic strategies, such as hierarchi-
cal linear modeling procedures (Bryk & Raudenbush,
1987; Muthen & Curran, 1997). An ideal solution, of
course, would be to obtain large enough samples of sub-
jects with multiple data points on each subject so as to
employ several different analytic strategies. Such an
ambitious goal would likely require a collaborative
effort with adequate funding and multiple sites.

Assessment Measures

The effectiveness of an intervention is examined
in terms of some outcome measure—often a standard-
ized test, such as for IQ or social competence. Three
issues should be noted in the selection of outcome mea-
sures. The first concerns the validity of the selected
measures and the extent to which chosen measures lend
evidentiary support to the findings. Second, and ide-
ally, persons who are blind to treatment status of par-
ticipants and independent of the research team should
assess the intervention participants. Independence lends
credence to the findings and reduces any bias of inter-
ventionists to teach to the test or to lean in favor of one
group overanother. Third, the outcome measures
should relate to the behaviors targeted for interven-
tion, and should have validity in terms of direct ties
to the intervention. Thus one might not expect
changes in language skills when language is not a
focus of the intervention. But one might also ques-
tion an outcome measure that may be influenced by
factors independent of intervention efforts. For ex-
ample, if parents can influence school placement in-



dependent of child readiness skills, then placement
in mainstream classes holds less value as a result of
any particular intervention.

Altogether, then, there are a number of issues that
must be considered in determining the efficacy of a
given treatment. At a minimum, there must be random
assignment and comparison to an alternative, standard
community practice or no-treatment control group.
Measures of pre- and post-treatment must be carefully
selected to be valid for the population under study and
to reflect the focus of the treatment. Finally, samples
must be appropriately diagnosed, assessed, and of suf-
ficient size.

ISSUES FOR AUTISM AND REVIEW OF
COMPREHENSIVE TREATMENT PROGRAMS

Below, I consider the extent to which elements of
well-designed studies are incorporated into existing
outcome studies. Altogether, 10 studies were located
that evaluated the outcomes for young children with
autism. I reviewed only programs that focused on all
aspects of the child’s development and that involved
some systematic treatment of data. Thus programs
specifically aimed at facilitating language development
or social behaviors were excluded. Also excluded were
ethnographic case studies (e.g., Schwartz, Sandall,
Garfinkle, & Bauer, 1998), and studies based exclu-
sively on record review (e.g., Greenspan, Wieder, &
Simons, 1998). A brief summary of each intervention
study is included in the appendix.

Treatment and Comparison Samples

Considering the elements of well-designed stud-
ies for the treatment of autism, the most carefully doc-
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umented aspects appear to be in the use of treatment
manuals. As indicated in Table I, behavioral programs
have led the way in this regard. Of the 10 studies re-
viewed, 6 were primarily behavioral, and 4 explicitly
used the teaching approaches of Lovaas (1987; Lovaas,
Ackerman, Alexander, Firestone, Perkins, & Young,
1981). The extent to which these treatment programs
adhered to the treatment protocols, however, was not
always made explicit. Specific guidelines for fidelity
of treatment were generally not reported; however, sev-
eral programs implied that ongoing consultation and
oversight were in place. For example, the Lovaas
(1987) treatment study utilized undergraduate thera-
pists who were supervised by a graduate student.
Whether the graduate student actually observed treat-
ment was unclear. However, the Jocelyn et al. (1998)
study used ongoing consultation, including modeling of
teaching, from social workers to the child care workers
for 3 hours per week.

In the studies using the Lovaas et al. (1981) treat-
ment manual, adherence to the particular treatment ap-
proach may be critical. Over the years, Lovaas has
indicated that the curriculum continues to be revised;
for example, aversives are less often used, and more nat-
uralistic examples of teaching are now incorporated into
the approach (Lovaas, 1993). However, his 1987 study
reported on the treatment approach with aversives still
widely used, and fewer developmental applications of
teaching. Studies using the approach today, then, may
differ from the original methods. Moreover, revisions
of treatment protocols often occur over time, with
greater merging of one or more approaches. Although,
no comparative studies have examined two different
comprehensive treatments, adherence to treatment
(through the use of standardized manuals and fidelity
checks) becomes a critical issue as the distinctions be-
tween approaches become blurred over time.

Table I. Treatment Characteristics

Study Philosophy Manual Fidelity Hours/week Length Setting Staff

Anderson et al. (1987) ABA; Lovaas Yes ? 15–25 1–2 yr Home BA/MA
Bimbauer & Leach (1993) ABA; Lovaas Yes ? 8.7–24.6 24 mo Home Community
Fenske et al. (1995) ABA; Lovaas Yes ? 27.5 46–72 mo Center Teachers
Harris et al. (1990) Behavioral /Develop ? ? ? 5–11 mo Center Teachers
Hoyson et al. (1984) Behavioral /Develop Yes ? 15 24 mo Center ?
Jocelyn et al. (1998) Developmental ? Yes 20 12 wk Center Child care
Lovaas (1987) ABA; Lovaas Yes ? 401; ,10 2 yrs1 Home Undergraduates
Ozonoff & Cathcart (1998) Behavioral /TEACCH Yes Yes; data-no 8–10 4 mo Home Graduate students
Rogers & DiLalla (1991) Developmental Yes ? 22.5 6 mo1 Center Teachers1
Sheinkopf & Siegel (1998) ABA; Lovaas Yes No 27; 11 18–20 mo Home Community



Comprehensive intervention programs also differ
in service delivery, ranging from one-on-one treatment
between a therapist and a child in the home to teacher-
taught small-groups of children in center-based set-
tings. Of the 10 intervention programs that have
published outcome data, 5 delivered treatment in the
home and 5 consisted of center-based services. Addi-
tionally, some treatment studies also acknowledged ad-
ditional services that children received. For example,
both the Sheinkopf and Siegel (1998) and Ozonoff and
Cathcart (1998) subjects were receiving school-based
services, in addition to the experimental home-based
services that were the focus of the study.

One might expect differences between programs
on philosophical approach and service delivery. A more
difficult issue with respect to comparing treatments
concerns the intensity of treatment. One needs to ask
if more intervention is better. The lack of empirical re-
search that can be compared in a meaningful manner
leaves this question largely unanswered. We do not as
yet know how intense intervention must be, and if in-
tensity should vary based on child characteristics. In
Lovaas’ (1987) study the experimental group which re-
ceived 401 hours of one-to-one behavioral interven-
tion per week achieved notably better outcome than the
control group, which received less than 10 hours per
week. Other programs provide between 10 and 30 hours
per week of direct treatment and also report significant
improvements, but do not report the “recovery” rates of
Lovaas. Will more intense intervention result in recov-
ery of children with autism, or do other factors account
for the recovery rates?
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Further research is clearly needed to clarify in-
tensity issues and what constitute significant interven-
tion outcomes. In addition, many factors are confounded
with intensity. The type of intervention services, child
and family characteristics, and even therapist charac-
teristics such as level of training, warmth, and empa-
thy may underlie outcomes. From a practical viewpoint,
however, questions may not focus on the importance
of intensive versus less intensive services, but rather
whether less intense services that are feasible (cost ef-
fective) will still benefit children or to what degree they
will benefit children.

Random Assignment /Matching Procedures

Unfortunately no rigorously controlled experi-
mental studies exist that can truly speak to the efficacy
of early intervention in autism. Only five programs
have reported data on both a treatment and control
group of children. Only one program employed random
assignment to treatment and control groups (Jocelyn
et al., 1998). Thus we do not have definitive evidence
of a well-established and efficacious treatment for chil-
dren with autism.

Other studies did not employ a comparison group,
used the subjects themselves as their own control, or
used matching procedures for comparing groups on
some outcome of interest. Often differences between
the comparison groups were statistically examined. As
indicated in Table II, two studies compared the treat-
ment group to a less intense treatment group, three stud-
ies compared the experimental group to a no-treatment

Table II. Matching Characteristics

Random Matching Tests of 
Study assignment Matched Comparisons variables difference

Anderson et al. (1987) No No None None No
Bimbauer & Leach (1993) No Yes Treatment/ IQ; Language No

no treatment Adaptive Behavior
Fenske et al. (1995) No No Young versus old None No
Harris et al. (1990) No Yes Segregated versus CA, CARS, IQ, PPVT Yes, ns

integrated class
Hoyson et al. (1984) No No Autistic versus typical None No
Jocelyn et al. (1998) Yes Yes Treatment/no treatment CARS, IQ, SES, CA Yes, ns
Lovaas (1987) No Yes More versus fewer hours CA, PMA, Behaviors Yes, ns, 

except CA
Ozonoff & Cathcart (1998) No Yes Treatment/no treatment CA, CARS, PEP-R Yes, ns
Rogers & DiLalla (1991) No Yes Autistic versus other CA, Developmental Yes, ns

Levels
Sheinkopf & Siegel (1998) No Yes More versus CA, MA, Length Yes, ns

fewer hours

NS, not significant.



comparison group, and two studies compared groups
who differed on age, setting, or diagnosis.

Most studies that attempted to match groups on
variables of interest focused exclusively on child char-
acteristics, e.g., IQ, MA, developmental level, age,
gender. Rarely were subjects matched for family back-
ground characteristics, although characteristics such as
SES, parental education, and marital status data may
have been collected.

Sample Sizes/Characteristics

The power to detect a difference among groups
partly depends on sample size (Table III). Although
some argue that sample sizes of 30 per group should
be adequate, smaller samples may be adequate if one
obtains a significant difference among treatment groups
while maintaining scientific rigor (Lonigan et al.,
1998). Utilizing random assignment, Jocelyn et al.
(1998) found a positive treatment effect with samples
of 16 and 19 for treatment and comparison groups, re-
spectively. Although all other studies report positive
effects of treatment, some treatment samples were very
small and some did not include comparison samples,
thus making it difficult to unequivocally accept the sig-
nificant treatment effects.

Because autism is a spectrum disorder, children
differ widely in their symptom presentation both de-
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velopmentally and behaviorally. Indeed, diagnostic
standards varied among the reviewed studies. Diag-
noses of children ranged from autistic-like to PDD-
NOS to autism. However, given changes in diagnostic
measures and criteria over the 201 year treatment pe-
riod of the studies reviewed, these findings are not sur-
prising. Only about half of the time do diagnoses appear
to be made by clinicians that were independent of the
treatment program staff.

In terms of general child characteristics, subjects
in most treatment studies were between the ages of 3
and 4 years. However, the UCLA treatment study re-
ports the youngest age-group for their experimental
group receiving 401 hours per week. These subjects
were as young as 2 years, 8 months, and are substan-
tially younger than children who participated in other
treatment studies. Moreover, how closely the experi-
mental and control groups were matched is unclear from
the reported data. Although means are reported, no stan-
dard deviations or ranges are reported. Thus the com-
parability of the groups is difficult to determine. Age of
treatment commencement may be an important pre-
dictor of outcome, but it has rarely been examined.
Only Fenske et al. (1985) specifically examined age
at onset of treatment in relation to positive outcome—
although outcome in this case concerned placement
in public school programs, not developmental scores
of children.

Table III. Sample Characteristics

Independent 
Study Number Mean age Diagnosis diagnosis? Mean IQ/MA Assessments

Anderson et al. 14 43 mo Autism-like Yes MA 5 24.5 mo Variety IQ, Language, 
(1987) Vineland, UPAS

Bimbauer & Leach 9 versus 5 39 mo Autism, PDD No MA 5 24/18 mo Variety IQ, Language, 
(1993) Vineland, PSI, Personality

Fenske et al. 9 versus 5 49/101 mo Autism Yes ? Live at home; Public school
(1995)

Harris et al. 5 versus 5 57 mo Autism No IQ 5 66 PLS
(1990)

Hoyson et al. 6 40 mo Autistic-like ? Not reported LAP
(1984)

Jocelyn et al. 16 versus 19 43/44 mo Autism, PDD Yes IQ 5 58/67 Leiter; Curriculum measure
(1998)

Lovaas 19 versus 19 32 mo Autism Yes IQ 5 53/46 Variety IQ, School Place
1987) ment, Vineland,

Personality
Ozonoff & Cathcart 11 versus 11 53/53.5 mo Autism (?) ? Language 5 PEP-R

(1998) 21/24 mo
Rogers & DiLalla 49 versus 27 46 mo Autism, PDD Yes VIQ 5 44/64 Variety, Play

(1991)
Sheinkopf & Siegel 11 versus 11 33 mo Autism, PDD No IQ 5 63/62 Symptom rating, Variety IQ

(1998)



Most studies report mental age, IQ, or DQ scores
for participants. Indeed, some studies specifically ex-
cluded children who had very low IQ scores (below 35
in the Lovaas [1987] study). Overall, most of the chil-
dren who have participated in treatment studies have
been moderately delayed in development, with average
IQs between 50 and 70. Thus the results from current
studies may have limited generalizability to the over-
all population of young children with autism, many of
whom have IQs below 35.

Studies have rarely examined response to treat-
ment as a function of pre-treatment characteristics.
Given exclusionary data reported by some studies (e.g.,
Lovaas, 1987), one might expect higher-functioning
children to respond better than lower-functioning chil-
dren. Indeed, Sheinkopf and Siegel (1998) found that
children who performed better on cognitive and lan-
guage measures at pre-test had fewer severe symptoms
of autism and scored better on post cognitive and lan-
guage measures. Other characteristics may also be im-
portant to consider in predicting outcome. For example,
Lovaas (1993) notes that children with the best out-
come were those children who obtained verbal imita-
tion skills within the first 3 months of treatment. Yet
studies to date have not examined response to treatment
as a predictor of outcome. If the prediction is accurate,
however, these are important data to explore.

Assessments

What are the most appropriate outcomes of treat-
ment for young children with autism? Comprehensive
programs have utilized a number of different measures,
including IQ, developmental change in different do-
mains of development, e.g., language abilities, social
competence, school placement, and family factors, such
as satisfaction. Meaningful comparisons between the
programs are difficult because programs have reported
on different dependent variables. Some emphasize the
types of post-preschool placements achieved by their
children, whereas others described specific develop-
mental gains made by the children. While many pro-
grams report that a percentage of their children are able
to function in a regular education setting after treat-
ment, the nature of the educational placement, and the
extent to which special support services were provided
in that setting have not been well defined (Dawson &
Osterling, 1997; Rogers, 1996).

Similar problems arise in comparing cognitive
gains. Programs use different assessments to measure
pre-treatment abilities and outcomes. Sometimes these
assessments are nonverbal IQ measures, and other times
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they are a combination of verbal and nonverbal. Al-
though Lovaas (1987) argues that different scales were
administered to accommodate different developmental
levels, one must be concerned with tests that differ
widely in the focus of items assessed. Using a variety
of tests across children, and different tests from pre to
post assessment makes it very difficult to interpret
meaningful differences.

Measurement time points also differ, with some
programs measuring cognitive or language gains after
12 weeks of treatment (Jocelyn et al., 1998) and oth-
ers measuring gains after 2 years (e.g., Birnbrauer &
Leach, 1993) and still others at first grade (Lovaas,
1987). Long-term follow-up is critical, but few treat-
ment studies report such data. Data from the Lovaas
(1987) treatment sample was reported 10 years later,
with best-outcome children still doing well (McEach-
lin et al., 1993).

Related to consistency of tests used, methods for
reporting scores should also be the same. Lovaas (1987)
reports on a prorated mental age score at pre-test, but
not at post-test. Prorated mental age scores were cal-
culated for a CA at 30 months with MA/CA X 30. The
rationale was not clear for why this measure would be
calculated at pre-test but IQ at post-test. Interpreting
the degree of change in IQ is impossible to determine
and represents a serious threat to the significance of the
findings (Gresham & MacMillan, 1998).

Another issue is that the outcome measure of in-
terest should in some way reflect the focus of treat-
ment. Thus, if the intervention aims to improve
language skills, then a valid measure of language
should be used to assess treatment success. However,
comprehensive interventions can result in many dif-
ferent outcomes; thus multiple measures also should be
considered. For example, not only might one expect
changes in domains of development that are specifi-
cally targeted for intervention, but there also may be
collateral effects of treatment on other areas of devel-
opment or on family functioning. These other areas
could include reducing family stress related to child
characteristics or changes in autism-specific problems
that may or may not have been the focus of treatment,
e.g., peer interactions.

Summary

Although comprehensive treatment programs re-
port success with improving outcomes for children
with autism, there is not yet evidence of a well-estab-
lished treatment for autism. An evidentiary base is
lacking because:



● Treatment/Comparison groups:No published
studies compare one treatment approach to an-
other. Thus we have no evidence that a discrete-
trial 1:1 treatment approach in the home is
superior to a center-based program that uses a
developmental approach.

● Randomization/matching procedures:The in-
ability to meet criteria for a well-established
intervention is due primarily to the lack of
random assignment to treatment groups and
replicability of treatments. Although one study
employed random assignment (Jocelyn, Casiro,
Beattie, Bow, & Kneisz, 1998), no independent
replications of the study have been reported.

● Sample sizes/characteristics:Most studies have
consisted of small samples, and characteristics
of children have rarely been examined with
respect to progress in the treatment program.
Samples of children are not always diagnosed
with rigorous and independent methods.

● Assessment measures:Few studies used similar
batteries to assess children at pre and post as-
sessment periods. A variety of measures that
rely on nonverbal and verbal performance are
preferable, but interpretation becomes difficult
when different measures are used from pre- to
post-tests.

Given our current database, we are left with many
unanswered questions. Could it be that intensity—
at least a certain number of hours of contact with a
professional—is the active ingredient that results in de-
velopmental improvements? Or is there something about
the teaching approach, 1:1 or small group, or teaching
content, e.g., verbal imitation, that affects outcomes?
And how do these components and active ingredients
of programs interact with particular child characteris-
tics? Do high-functioning children benefit most from
any type of intervention, whereas low-functioning chil-
dren benefit most from a particular approach?

MAJOR ISSUES FOR FUTURE TREATMENT
STUDIES

Future studies must address at least three areas of
concern. First, we need more rigorously designed com-
parative studies to judge whether one treatment ap-
proach is superior to another. These studies need to be
carried out using the most rigorous scientific standards
for clinical trials. Second, we need to evaluate the ac-
tive ingredients of current treatment programs. Several
programs use similar strategies and techniques to teach
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children, but they also differ in critical ways. Some em-
ploy primarily 1:1 teaching and others group treatment.
There also are a number of autism-specific behaviors
that may improve as a result of particular components
of a comprehensive treatment package or in direct
teaching of these skill deficits.

Indeed, over the past 20 years, a number of em-
pirical studies have shown that young children with
autism have specific deficits in early developmental
processes that are also related to later developmental
outcome. For example, joint attention skills are partic-
ularly deficient in young children with autism, and
these skills are uniquely associated with later language
development (Loveland & Landry, 1986; Mundy, Sig-
man, Ungerer, & Sherman, 1986; Mundy, Sigman, &
Kasari, 1990). Symbolic play skills are another deficit
area for children with autism, and there is some evi-
dence that play is also linked to language and later so-
cial competence (Sigman & Ruskin, 1999). Thus,
focusing on these particular skill deficits may improve
outcomes for children with autism.

Finally, we need to better understand the growth
trajectories of children with autism. Given that long-
term and intensive treatment seems needed, we should
measure change more effectively and predict who will
benefit most from which interventions.

The Search for the Active Ingredient: Focused
Interventions

What are the active ingredients of a treatment that
result in significant improvement for children with
autism? This critical question has not been systemati-
cally addressed with rigorous scientific designs. Cur-
rent intervention studies have provided a number of
findings that relate to these active ingredients, but be-
cause of internal validity threats, we cannot be certain
that these active ingredients would hold using more rig-
orous scientific methods.

Based on current data, there are several candidates
that should be studied, including specific teaching ap-
proaches, teaching content, setting effects (home ver-
sus center), and hours of contact. Indeed, issues of
intensity and teaching approach often garner more at-
tention from specialists than the content or curriculum
of a program. Thus specialists debate how many hours
children should receive intervention and what type of
teaching approach should be used (e.g., ABA, massed
discrete trials, developmental). Although critical de-
velopmental domains are addressed—e.g., language
development, less often attention is paid to discrete
developmental skills. Of particular interest are those



autism-specific deficits that have predicted positive lan-
guage and social outcome in longitudinal studies, such
as joint attention and symbolic play skills (Mundy, Sig-
man, & Kasari, 1990; Sigman & Ruskin, 1999).

Although there is both theoretical and empirical
support for interventions aimed at ameliorating joint
attention and symbolic play deficits in children with
autism, few studies have systematically intervened on
these behaviors. None of the studies report a change in
outcome as a result of these improvements, yet longi-
tudinal data suggest that greater skill in joint attention
and play should result in better language and social out-
comes (Mundy, Sigman, & Kasari, 1990; Sigman &
Ruskin, 1999). There are also few data to suggest that
comprehensive programs specifically target the devel-
opment of joint attention or play skills. Clearly, re-
search findings on the developmental impairments of
young children with autism have not been widely trans-
lated into practice.

Joint Attention

Two studies have attempted to improve joint at-
tention in children with autism, but only one focused
on children younger than 8 years of age. Using a group
comparison design, Lewy and Dawson (1992) exam-
ined whether imitation of child behaviors would result
in greater joint attention than directing the child’s at-
tention. Results indicated that in the imitation condi-
tion all of the children (autistic and mentally retarded)
improved their joint attention skills. Improvement was
not noted in the adult-directed condition. This study
uses a matched sample design and a specific teaching
approach (imitation) to examine differences in mean
levels of performance over a short period of time. Al-
though limited in training time, the teaching approach
may be effective in improving joint attention skills in
children with autism.

Using a multiple baseline design, Pierce and
Schreibman (1995) found improvements in joint atten-
tion as an unanticipated effect of a social skills train-
ing program in which typical peers were trained to
engage two 10-year-old subjects with autism. Thus,
even without direct teaching, one benefit of a particu-
lar teaching approach for general social behaviors may
result in changes of an autism-specific problem.

Both of these studies suggest there may be posi-
tive effects on children’s joint attention behaviors when
the environment is altered and even when the inter-
vention is of a short-term nature. No intervention study
is reported, however, that targets joint attention skills
in the children themselves. That is, interventions have
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not been reported where the intervention target is to se-
lectively increase coordinated looks, pointing, and
showing in the children themselves. Moreover, neither
study examined the effects of joint attention training
on outcome measures of language or cognition. Thus
it remains unclear the extent to which training in this
area affects children’s developmental outcome.

Symbolic Play

Several researchers have focused on teaching ap-
propriate play skills to children with autism as a means
for decreasing inappropriate behaviors, or increasing
social behaviors. These studies have focused more on
engagement with toys than on specific play skills. How-
ever, three studies by Schreibman et al.specifically fo-
cused on children’s individual play skills, although in
general the subjects were older than 8 years.

Stahmer and Schreibman (1992) instructed three
children with autism to play appropriately with toys
through the use of self-management treatment pack-
ages. In this study, “appropriate play” with the toys
available was the target of intervention rather than a
specified developmental goal (i.e., increasing symbolic
play). Moreover, the focus in this study, as in the ones
that follow, concerns the test of a particular interven-
tion approach, in this case, a self-management treat-
ment package. The self-management intervention goal
is to help children learn to manage their own behavior
in the absence of a teacher or therapist, and thus in-
crease both maintenance and generalization of the
taught skills. The results of the study found that in a
relatively brief intervention of 20 days, three subjects
ages 7 to 13 years were successfully taught to exhibit
appropriate play skills in different settings and these
results were sustained over a 1-month period (two of
the three children maintained after follow-up).

Using other techniques (Pivotal Response Train-
ing [PRT], Thorp, Stahmer, and Schreibman (1995)
taught sociodramatic play to three boys with autism
ages 5 to 9 years. Measures of the children’s play, lan-
guage, and social skills before and after treatment
showed positive changes. These results generalized
across toys and settings; however, there was not gen-
eralization to other play partners. For example, the
parents in each case did not necessarily support socio-
dramatic play, instead they initiated simpler play forms
with their children. In this study, the focus was both on
a developmental play behavior—sociodramatic play,
and on the use of a particular intervention approach.

Finally, Stahmer (1995), also using PRT tech-
niques, taught seven children ages 4 to 7 years with



autism to engage in symbolic play behaviors. Sym-
bolic play behaviors were measured after the play in-
terventions and after a language intervention, also
using PRT techniques. Results showed significant in-
creases in the amount and the complexity of symbolic
play for the children with autism, but only after the
play intervention. These results suggest that play must
be directly taught and may not develop by improving
other skill areas, such as language. Thus these data do
not demonstrate evidence of collateral effects of a
treatment. The authors note that techniques used in
the study appeared most effective with children who
already had some language, around the 2-year-old
level, and may be less effective with children whose
language age is below 2 years.

Two other studies have relevance to play inter-
ventions in autism. One study examined the applica-
tion of specific sociodramatic play scripts with children
with autism (Goldstein & Cisar, 1992). The authors re-
ported success in directly teaching the children to en-
gage in these scripts, but also noted that such an
approach sometimes resulted in stereotypic routines,
thus decreasing the child’s ability to engage in creative,
self-generated play. Another study aimed at increasing
play skills examined the success of teaching play tar-
geted at a child’s chronological or developmental age.
Lifter, Sulzer-Azaroff, Anderson, and Cowdery (1993)
compared teaching approaches with three preschool
children with autism. Using physically guiding behav-
iors and prompting, these authors found that children
who were taught at the appropriate developmental play
level acquired the play activities and generalized them
more often than when taught play skills at their actual
age level.

Finally, although play is a component of several
comprehensive treatment programs (Harris et al.,1990;
Lovaas, 1987), only one program taught play skills di-
rectly and compared pre and post play assessments over
a 6-month period of intervention (Rogers & Lewis,
1989). Given the lack of comparison data, however, it
is unknown how much change in play can be attributed
directly to the intervention.

The foregoing studies suggest that children with
autism can learn symbolic play skills when the skills
are directly taught to them. However, certain child
characteristics may affect the success of interventions,
such as a minimal language age, and the particular
techniques chosen to teach play. Teaching children at
their developmental level appeared more successful
than teaching skills at children’s actual age, and
parental scaffolding techniques may require special
attention.
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Summary

The focused intervention studies on joint attention
and symbolic play make some valuable contributions
to the literature. Similar to the comprehensive inter-
vention programs previously reviewed, however, they
also lack many aspects of scientific rigor that are nec-
essary to make informed intervention decisions. As
with comprehensive treatment studies, focused studies
need to employ randomization of subjects to different
treatments (e.g., symbolic play versus joint attention),
or to different methods (e.g., massed discrete trials ver-
sus developmental approach) or contexts (home versus
school). Subject characteristics need to be carefully ex-
amined in order to determine which children benefit
most from the intervention trial. And changes in these
component skills need to be monitored over time to de-
termine the effect on an outcome measure, such as lan-
guage or social abilities.

Measuring Change and Making Predictions

Another focus of future studies should be in more
carefully measuring change in order to predict out-
comes for individual children. To date, comprehensive
programs have relied on pre and post measures of
change or on estimated rates of developmental progress.
These approaches are limited, however, in measuring
change in children’s development or in predicting for
whom an intervention is most beneficial.

Several issues arise concerning the design and im-
plementation of interventions with children, in general,
and with children with autism, specifically. One general
issue concerns an inability to model changes in devel-
opmental growth during the course of intervention when
using the standard pre and post designs (Muthen & Cur-
ran, 1997). Most intervention studies utilize a pre and
post design, and thus do not measure change throughout
the course of intervention. Although multiple baseline
designs can chart changes over the course of treatment,
the focus on only a few subjects yields little generaliz-
ability to the population as a whole. Moreover, without
comparative data for alternative treatments, one cannot
evaluate the efficacy of a particular treatment.

Since the goal of an intervention is to change
growth—either to accelerate a behavior (e.g., social
skills) or decrease a maladaptive behavior (e.g.,
tantrums)—a non-intervention control group may be
necessary. Thus, with an intervention and non-inter-
vention group, one can determine whether change (i.e.,
growth) in a particular behavior is due to the interven-
tion, or expected growth due to normal developmental
change (Muthen & Curran, 1997).



Some programs have tried to address the issue of
growth by employing a measure of rate of develop-
mental progress, for example, the proportional change
index (PCI; Wolery, 1983; see e.g., Hoyson et al.,1984
and Rogers & Lewis, 1989). The PCI estimates the rate
of development for each child and is preferable to not
considering rate of development at all. However, a bet-
ter approach would be to measure rate of development
through actual measurements of change during the in-
tervention. By using actual measures of change, the re-
searcher can examine real trajectories of growth for
each child. Such information is useful because some
children may experience a sharp rise in developmen-
tal progress and then stability, whereas others may ex-
perience instability in behaviors over longer periods
of time. Examining individual growth trajectories pro-
vides important information about progress and when
to implement change. Growth trajectories—replicated
over many children—provide information on sub-
groups of children and begin to address the question
of who benefits most from particular interventions (see
Bryk & Raudenbush, 1987; Burchinal, 1999; Muthen
& Curran, in press).

Growth models are advantageous for other reasons
as well. Differential response to treatment can be ex-
amined and factors associated with responsiveness
isolated. There are several sources of individual vari-
ation to treatment, including the subject’s initial sta-
tus before implementation and the subject’s rate of
change associated with the intervention or aptitude
treatment interaction (Cronbach & Snow, 1977).

Of particular interest are mediators and modera-
tors of change. For example, do subjects who receive
more intense services make improvements simply be-
cause they receive more attention? One criticism of Lo-
vaas’ outcome study—in which the experimental group
got 40 hours a week of therapy and the control group
received 10 hours a week—is that the outcome may be
due to intensity of treatment rather than to any specific
feature of the intervention itself (Gresham & MacMil-
lan, 1998; Schopler, Short, & Mesibov, 1989). Or is
there some component of the treatment that results in
improvement—1:1 teaching versus group teaching,
focus on compliance to task or independence in work
habits?

The foregoing issues illustrate the need for studies
that examine changes in behavior over the course of treat-
ment, pre-treatment child and environmental character-
istics, intensity and type of treatment, and sensitivity to
a range of outcome measures. Educational programs can
monitor their outcomes by carefully selecting key pre-
treatment characteristics for assessment that may affect
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outcome measures of interest. By measuring key char-
acteristics at several points over intervention (e.g., every
6 months or every year), programs have more informa-
tion on which to base changes in intervention targets and
judge overall intervention effectiveness. Such studies
should shed light on which children benefit most from
which interventions and the intensity and length of treat-
ment necessary to effect a change.

CONCLUSIONS

Autism is a significant childhood disorder that ne-
cessitates systematic and long-term treatment. Despite
the severity of the disorder, some children make re-
markable improvements from early childhood to ado-
lescence (Lovaas, 1987; McEachlin et al., 1993;
Sigman & Ruskin, 1999). Such instability in develop-
mental outcome provides us with a window of oppor-
tunity to make significant and long-lasting changes. To
take advantage of such opportunity, however, we must
be better informed about how long services should be
provided, how intense the treatment should be, and
what types of services are necessary for the best out-
come. Moreover, given that not all interventions work
equally well with all children, we must be able to de-
termine for whom the treatment will be most effective
and for what types of outcomes.

To address the foregoing issues, we need empiri-
cal studies that control for or examine factors such as
intensity and length of treatment, active ingredients of
the intervention, and the effects of intervention on a
range of outcomes. Our future charge, then, should be
to subject current treatment approaches to the scientific
rigor that will allow us to make informed decisions
about what is best for children with autism. On a foun-
dation of solid research, we are also better able to in-
fluence the community programs that serve the large
majority of children.

Based on current knowledge, the following gen-
eral recommendations are offered:

1. Comparing one treatment package to another
will likely require multisite studies so that ad-
equate numbers of subjects can be randomly
assigned to different treatments. Parameters
will need to be set for comparing treatment
packages that carefully consider issues related
to intensity of treatment (both hours per week
and length of treatment), and other factors that
could affect outcomes (e.g., teacher qualities,
additional treatments, subject compliance).
This will be a daunting task.



2. Given both similarities and differences among
treatment packages (including evolution of
treatments over time), we should carefully ex-
amine the components of treatments that are
most beneficial. Thus, using scientifically rig-
orous clinical trials, one could examine specific
components of treatment packages—such as in-
tensity of treatment, mode of therapy—1:1 or
small group, different skill targets—joint at-
tention and symbolic play—on outcome mea-
sures of interest. Such an approach will provide
information on the critical active ingredients
associated with an intervention.

3. Because a number of interactions are likely—
younger children may make quicker progress
in joint attention interventions, for example—
researchers may need to consider multisite
studies with carefully controlled protocols.
Multiple sites will ensure larger sample sizes
so that aptitude by treatment interactions can
be examined. Examining the relationship be-
tween pre-treatment characteristics, response to
intervention, and outcome will provide infor-
mation on which children benefit most from
which interventions.

4. Finally, given the nature of the disorder, we
need both long- and short-term studies. Stud-
ies employing smaller sample sizes (i.e., fewer
subjects than required for a randomized clini-
cal trial) with multiple data points may provide
important information on key intervention tar-
gets. With more data points we can address
trajectories of change so that intervention ef-
forts can be judiciously linked to individual
child needs.

APPENDIX A

Review of Comprehensive Treatment Programs

Below are brief descriptions of the 10 programs
that have reported treatment outcomes based on pro-
grammatic approaches. Six are behavioral in nature,
two are eclectic—incorporating both developmental
and behavioral aspect—and two are primarily devel-
opmental in nature.

1. Anderson, Avery, Dipietro, Edwards, and
Christian (1987).This home-based program
based on Lovaas’s behavioral treatment ap-
proach reports on 14 children diagnosed as
autistic or autistic-like with an average age
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of 32 months. Treatment consisted of 15 to
25 hours per week for 1 year, with six children
completing 2 years of treatment. The Vineland
and a curriculum measure, the UPAS, were
used along with a variety of different mea-
sures to assess children’s intelligence and
language abilities. Parental satisfaction and
school ratings were also collected. The pro-
gram emphasized parent training and checked
for fidelity of parent teaching, but fidelity of
the primary therapist was not mentioned.
Study employed a pre and post design using
change scores on mental, social, and language
ages, UPAS scores, and parent teaching. Pre-
treatment variables were not examined with
respect to outcome. Significant changes were
reported.

2. Birnbrauer and Leach (1993).Described re-
sults from the Murdoch Early Intervention
Program that was based on Lovaas’ treatment
manual. Approximately 29 hours per week of
1:1 therapy was delivered in the home for nine
children who were diagnosed with autism or
PDD NOS. These children, between the ages
of 24 and 48 months, were compared to five
matched but younger nontreated children. Data
were not treated to any comparative analyses,
but improvements in language and IQ were
reported for the treatment group.

3. Fenske, Zalenski, Krantz, and McClannahan
(1985). This study compared outcomes for
nine children with autism who began inten-
sive behavioral intervention before 60 months
of age to nine children who began the same
treatment after 60 months of age. The children
were diagnosed with autism, but no develop-
mental data are reported. The earliest treated
children had a more positive outcome, defined
as living at home and enrolled in a public
school program. Group matching data were
not reported.

4. Harris, Handleman, Kristoff, Bass, and Gor-
don (1990).This study compares outcomes of
10 children with autism (diagnosed by refer-
ring agency and study author), 5 in a segre-
gated class and 5 in an integrated class with
4 normal peers in the integrated class. The av-
erage age of children was 57 months, and chil-
dren received developmentally oriented
center-based services. Rates of progress (pro-
portional change index; Wolery, 1983) in de-
velopmental and language ages (scores



obtained from the PLS) were compared for
children in the two classes, and compared to
those of normal peers. No differences were
found between autistic children in the two
different classes. All of the children im-
proved in rates of progress over the course
of intervention.

5. Hoyson, Jamieson, and Strain (1984).This
study reports data on six autistic-like sub-
jects who participated in the LEAP program,
an eclectic program utilizing both behavioral
and developmental philosophies. The center-
based program consisted of 15 hours a week
in an integrated class and also included par-
ent training. Differences were measured
in rates of progress over 6 months, and im-
provements were found for the different
subscales of the Learning Accomplishment
Profile.

6. Jocelyn, Casiro, Beattie, Bow, and Kneisz
(1998). This study reports on a randomized
treatment study for children with autism or PDD
as diagnosed by an independent evaluator. The
experimental treatment group consisted of 16
children, with a mean age of 43 months and
Leiter IQ of 58. The control group contained
19 children with mean age of 44 months and
Leiter IQ of 67. The experimental treatment
consisted of a 12-week series of educational
seminars, support, and consultations to child
care workers and parents. Both groups of chil-
dren attended day care. Results of parametric
and nonparametric tests indicated that the
experimental group made gains in language
skills and their parents were more satisfied,
felt more in control, and had greater knowl-
edge of autism.

7. Lovaas (1987): McEachlin, Smith, and Lovaas
(1993).This study reports on a long-term treat-
ment (21 years) of children with autism (di-
agnosed by independent evaluators) who
received either 401 hours of 1:1 behavioral
treatment in the home or less than 10 hours of
1:1 behavioral treatment in the home. Com-
parison samples were not randomized, but
matched on a number of pretreatment charac-
teristics. The extent to which matching was
equivalent is unclear because of the lack of
data in report (e.g., no SDs). Pre and post mea-
sures included a variety of cognitive tests to
derive IQ and measures of school placement,
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child personality, and Vineland scores. IQ at
pre-test was transformed into a prorated men-
tal age, but the post-test score was reported as
an IQ score. Findings were significant for the
experimental group, with 47% of children
achieving “recovery.”

8. Ozonoff and Cathcart (1998).This study re-
ports the effect of a TEACCH-based home
program for children with autism (diagnostic
information not included). Eleven children
whose parents received 8 to 10 hours of con-
sultation were compared to a matched sample
of 11 children whose parents did not receive
consultation. All of the children also attended
center-based programs. Pre and post perfor-
mance on the Psychoeducational Profile–
Revised indicated that the experimental group
made greater gains on most subscales than did
the control group. Individual differences also
indicated that children with better cognitive
skills and milder symptomatology made greater
gains.

9. Rogers and DiLalla (1991).This study reports
treatment effects for 49 children (mean age of
46 months) diagnosed with PDD NOS or
autism by independent evaluators. Using a
developmentally based curriculum in a 22.5-
hour-per-week center-based program for at
least 6 months, experimental children were
compared to 27 children with other psychi-
atric or developmental disorders. Children
with autism obtained greater gains than the
comparison group using developmental pro-
file and language tests. After 2 years of treat-
ment, autistic children made significant
progress in language scores.

10. Sheinkopf and Siegel (1998).Using a record
review of matched cases that received Lovaas-
type behavioral treatment, the study evaluated
the outcomes of children who received an av-
erage of 27 hours of home-based 1:1 treatment
to children who received an average of 11
hours. Both diagnoses of autism or PDD-NOS
and the pre and post measures were admin-
istered by the authors, although they were
not involved in treatment of the children. In
addition to the home treatment program, the
subjects also received school-based services.
Significant improvements in IQ and symp-
tom severity were noted for the intensively
treated group.
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APPENDIX B

Criteria for Assessing Intervention Studies

Comprehensive External validity/ External validity/
intervention study Internal validity selection biases generalization

Anderson et al. (1987) III IV III
Birnbauer & Leach (1993) II IV III
Fenske et al. (1995) III IV IV
Harris et al. (1990) III IV III
Hoyson et al. (1984) III IV III
Jocelyn et al. (1998) I I III
Lovaas (1987) III II III
Ozonoff & Cathcart (1998) III III III
Rogers & DiLalla (1991) III III III
Sheinkopf & Siegel (1998) III III III

External validity/ External validity/
Focused intervention study Internal validity selection biases generalization

Lewy & Dawson (1992) III III IV
Pierce & Schriebman (1995) III IV II
Stahmer & Schriebman (1992) III III II
Stahmer (1995) III II II
Thorp et al. (1995) III III II
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