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Program Description’

Research?

The Lovaas Model of Applied Behavior Analysis is a type of
behavioral therapy that initially focuses on discrete trials: brief
periods of one-on-one instruction, during which a teacher cues
a behavior, prompts the appropriate response, and provides
reinforcement to the child. Children in the program receive

an average of 35 to 40 hours of intervention per week, which
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consists of in-home one-to-one instruction, facilitated peer
play, inclusion and support in regular education classrooms,
and generalization activities for transfer of skills to natural
environments. In addition, parents are trained in instructional
techniques. The intervention generally lasts about three years.

One study of the Lovaas Model of Applied Behavior Analysis
(hereafter the Lovaas Model) that falls within the scope of the
Early Childhood Education Interventions for Children with
Disabilities review protocol meets What Works Clearinghouse
(WWC) evidence standards, and one study meets WWC evi-
dence standards with reservations. The two studies included
51 children in two locations ages 18 to 42 months with autism
or pervasive developmental disorder.®

Based on these two studies, the WWC considers the extent
of evidence for the Lovaas Model for children with disabilities to
be small for cognitive development, communication/language
competencies, social-emotional development and behavior, and
functional abilities. No studies that meet WWC evidence stan-
dards with or without reservations examined the effectiveness
of the Lovaas Model on children with disabilities in the literacy,
math competencies, or physical well-being domains.

1. The descriptive information for this program was obtained from publicly available sources: the program’s website (http://www.lovaas.com, downloaded
February 2010) and the literature reviewed for this report. The WWC requests developers to review the program description sections for accuracy from
their perspective. Further verification of the accuracy of the descriptive information for this program is beyond the scope of this review. The literature

search reflects documents publicly available by February 2010.

2. The studies in this report were reviewed using WWC Evidence Standards, Version 2.0 (see the WWC Procedures and Standards Handbook, Chapter lll),

as described in protocol Version 2.0.

3. The evidence presented in this report is based on available research. Findings and conclusions may change as new research becomes available.
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Effectiveness

Additional program

information

The Lovaas Model was found to have potentially positive effects on cognitive development for children with disabilities and no
discernible effects for communication/language competencies, social-emotional development/behavior, and functional abilities.
No studies that meet WWC evidence standards with or without reservations examined the effectiveness of the Lovaas Model on
children with disabilities in the literacy, math competencies, or physical well-being domains.

Communication/
Cognitive language
development competencies Literacy
Rating of Potentially No discernible na
effectiveness positive effects
Improvement +27 Average: -3 na
index* percentile percentile
points points
Range: —4 to na
-3 percentile
points

Social-
emotional
Math development/ Functional Physical
competencies behavior abilities well-being
na No No na
discernible discernible
effects effects
na Average: +7 +4 percentile na
percentile points
points
na Range: +2 to na
+14 percentile
points

na = not applicable

Developer and contact

The Lovaas Model was developed in the Psychology Depart-
ment of the University of California—Los Angeles under the
direction of O. lvar Lovaas, Ph.D. Clinic and consultation-based
services are currently available through the Lovaas Institute
(http://www.lovaas.com/contact.php).

Scope of use

The Lovaas Institute currently operates 12 centers nationwide
and has certified consultants across the country. In addition,

11 sites around the world were chosen to participate in research
originally funded by the National Institute of Mental Health to
replicate the research published by Lovaas. The results of the

research are being analyzed as part of the Multi-Site Young
Autism Grant.

Teaching
During the first stages of the intervention, the main method of
teaching is discrete trial training, which includes brief periods of
instruction when a teacher cues a specific behavior, assists the
child in providing an appropriate response, and provides rein-
forcement to the child. As children progress, therapists gradually
increase the emphasis on instruction in less structured or more
natural settings, such as peer play and classrooms.®

The early stages of the intervention focus on reducing
behaviors that interfere with learning (e.g., self-stimulatory and

4. These numbers show the average and range of student-level improvement indices for all findings across the studies.
5. Lovaas, O. |., & Smith, T. (2003). Early and intensive behavioral intervention in autism. In A. Kazdin & J. Weisz (Eds.), Evidence-based psychotherapies for

children and adolescents (pp. 325-340). New York: Guilford Press.
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Additional program
information
(continued)

Research

aggressive behaviors), teaching appropriate replacement behav-
iors, and teaching prerequisite skills necessary for subsequent
progress (such as requesting, toy play, imitation, following simple
instructions). As a child progresses, instruction advances to
focus on development of expressive and receptive language
skills, followed by social and conversation skills, such as topic
maintenance and asking appropriate questions. Finally, pre-aca-
demic skills such as early reading and writing and observational
learning skills are taught, with programming for generalization of
all skills to preschool and other community settings.®

A typical therapy session lasts two to three hours. Short peri-
ods of structured time are devoted to a task, such as appropriate
toy play or following instructions, and each session is followed

by a short break. A longer break is provided at the end of every
hour and used for incidental teaching or generalization activities.

The intervention team consists of one-to-one instructors,
trainers, and supervisors. A team of three to five trained
instructors delivers the majority of teaching in a child’s home.
One or two instructors on the team are responsible for training
other instructors as well as monitoring the child’s progress. All
members of the intervention team are supervised by a case
supervisor and program director.”

Cost®
One study estimates initial costs that range between $45,575 and
$69,050 annually.®

Fifty-eight studies reviewed by the WWC investigated the effects
of the Lovaas Model on children with disabilities. One study
(Sallows & Graupner, 2005) is a randomized controlled trial that
meets WWC evidence standards. One study (Smith, Groen, &
Wynn, 2000) is a randomized controlled trial with severe attrition
that meets WWC evidence standards with reservations. The
remaining 56 studies do not meet either WWC evidence stan-
dards or eligibility screens.

Meets evidence standards

Sallows and Graupner (2005) randomly assigned students to
receive the Lovaas Model with a trained therapist or a parent-
directed treatment using the Lovaas methods. Twenty-three

children participated in the study, which examined cognitive
development, communication and language competencies, social-
emotional development and behavior, and functional abilities.!°

Meets evidence standards with reservations

The study by Smith et al. (2000) was conducted in the Los
Angeles area with 28 children with autism or a pervasive
developmental disorder not otherwise specified. The study
compared the cognitive development of children in the treatment
group, who received 30 hours per week of the Lovaas Model
with trained student therapists, to children in the parent-training
group, whose parents were taught the same methods used in the
Lovaas Model."°

6. Smith, T., Mruzek, D. W., & Peyton, R. T. (2008). A study in perseverance: The emergence of early intensive behavioral intervention. In E. Cippani (Ed.),

Triumphs in early autism treatment (pp. 151-170). New York: Springer.
7. The Lovaas Institute: http://www.lovaas.com/services_clinic.php.

o

The WWC converted costs to 2010 dollars using the consumer price index.

9. Jacobson, J. W., Mulick, J. A., & Green, G. (1998). Cost-benefit estimates for early intensive behavioral intervention for young children with autism—
general model and single state case. Behavioral Interventions, 13(4), 201-226.

10. The study included other outcomes, which are excluded from this report because baseline equivalence was not established or required the use of adjust-
ments, or the outcomes did not meet the topic area criteria for acceptable outcomes.
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Research (continued)

Effectiveness

Extent of evidence

The WWC categorizes the extent of evidence in each domain as
small or medium to large (see the WWC Procedures and Stan-
dards Handbook, Appendix G). The extent of evidence takes into
account the number of studies and the total sample size across
the studies that meet WWC evidence standards with or without
reservations.'

The WWC considers the extent of evidence for the Lovaas
Model on children with disabilities to be small for cognitive
development, communication/language competencies, social-
emotional development and behavior, and functional abilities.
No studies that meet WWC evidence standards with or without
reservations examined the effectiveness of the Lovaas Model on
children with disabilities in the literacy, math competencies, or
physical well-being domains.

Findings

The WWC review of interventions for Early Childhood Education
for Children with Disabilities addresses student outcomes in
seven domains: cognitive development, communication and
language competencies, literacy, math competencies, social-
emotional development and behavior, functional abilities, and
physical well-being. The studies included in this report cover
four domains: cognitive development, communication/language
competencies, social-emotional behavior and development,
and functional abilities. The findings below present the authors’
estimates and WWC-calculated estimates of the size and the
statistical significance of the effects of the Lovaas Model on
children with disabilities.?

Cognitive development. Smith et al. (2000) reported a
statistically significant difference on intellectual functioning
favoring children in the treatment group. According to the WWC
calculations, this difference was not statistically significant, but
the effect size was substantively important according to WWC
criteria (that is, at least 0.25). According to the WWC criteria,
the Lovaas Model has potentially positive effects on cognitive
development for children with disabilities.

Communication/language competencies. Sallows and Graupner
(2005) examined two outcomes. The authors found, and the WWC
confirmed, that neither effect was statistically significant. Neither
effect size was large enough to be considered substantively impor-
tant according to WWC criteria. According to the WWC criteria,
the Lovaas Model has no discernible effects on communication/
language competencies for children with disabilities.

Social-emotional development and behavior. Sallows and
Graupner (2005) examined three outcomes in this domain.
Although none of the impacts in this domain were statistically
significant, one finding was large enough to be considered sub-
stantively important according to WWC criteria. The mean effect
size across all three outcomes was not large enough to be con-
sidered substantively important, and thus the WWC found the
Lovaas Model to have no discernible effects on social-emotional
development and behavior for children with disabilities.

Functional abilities. Sallows and Graupner (2005) examined
one functional ability outcome. The authors found, and the WWC
confirmed, that the effect was not statistically significant nor
was the effect size large enough to be considered substantively
important according to WWC criteria. Thus, the WWC concludes
that the Lovaas Model has no discernible effects on functional
abilities for children with disabilities.

11. The extent of evidence categorization was developed to tell readers how much evidence was used to determine the intervention rating, focusing on the
number and size of studies. Additional factors associated with a related concept—external validity, such as the students’ demographics and the types
of settings in which studies took place—are not taken into account for the categorization. Information about how the extent of evidence rating was

determined for the Lovaas Model is in Appendix A5.

12. The level of statistical significance was reported by the study authors or, when necessary, calculated by the WWC to correct for clustering within
classrooms or schools and for multiple comparisons. For the formulas the WWC used to calculate the statistical significance, see WWC Procedures and
Standards Handbook, Appendix C for clustering and WWC Procedures and Standards Handbook, Appendix D for multiple comparisons. For the Lovaas
Model studies summarized here, no corrections for clustering or multiple comparisons were needed. However, Smith et al. (2000) used a one-tailed test
for the outcome data, whereas the WWC uses a two-tailed test, so the significance levels may differ from those reported in the original study.
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Effectiveness (continued)

The WWC found the Lovaas
Model to have potentially
positive effects for cognitive
development for children
with disabilities and no
discernible effects for
communication/language
competencies,
social-emotional
development/bhehavior, and
functional abilities

References

Rating of effectiveness

The WWC rates the effects of an intervention in a given outcome
domain as positive, potentially positive, mixed, no discernible
effects, potentially negative, or negative. The rating of effective-
ness takes into account four factors: the quality of the research

design, the statistical significance of the findings, the size of
the difference between participants in the intervention and the
comparison conditions, and the consistency in findings across
studies (see the WWC Procedures and Standards Handbook,
Appendix E).

Improvement index
The WWC computes an improvement index for each individual
finding. In addition, within each outcome domain, the WWC
computes an average improvement index for each study and an
average improvement index across studies (see WWC Proce-
dures and Standards Handbook, Appendix F). The improvement
index represents the difference between the percentile rank
of the average student in the intervention condition and the
percentile rank of the average student in the comparison condi-
tion. Unlike the rating of effectiveness, the improvement index is
entirely based on the size of the effect, regardless of the statisti-
cal significance of the effect, the study design, or the analysis.
The improvement index can take on values between -50 and
+50, with positive numbers denoting favorable results for the
intervention group.

The improvement index for cognitive development is +27
percentile points based on one finding in one study. For com-
munication/language competencies, the average improvement

index is —3 percentile points in one study, with a range of -4 to
-3 percentile points across findings. The average improvement
index is +7 for the social-emotional development/behavior
domain in one study, with a range of +2 to +14 percentile points
across findings. The improvement index for functional abilities is
+4 percentile points from one finding in one study.

Summary

The WWC reviewed 58 studies on the Lovaas Model for children
with disabilities. One study meets WWC evidence standards; one
study meets WWC evidence standards with reservations; the
remaining 56 studies do not meet either WWC evidence standards
or eligibility screens. Based on the two studies, the WWC found
potentially positive effects on cognitive development for children
with disabilities and no discernible effects on communication/
language competencies, social-emotional development/behavior,
and functional abilities. The conclusions presented in this report
may change as new research emerges.
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Appendix

Appendix A1.1 Study characteristics: Sallows & Graupner, 2005

Characteristic
Study citation

Participants

Setting

Intervention

Comparison

Primary outcomes
and measurement?

Staff/teacher training

Description

Sallows, G. 0., & Graupner, T. D. (2005). Intensive behavioral treatment for children with autism: Four-year outcome and predictors. American Journal on Mental Retardation,
110(6), 417-438.

Children were recruited for the study through local birth to age 3 special education programs. Eligible children were (1) age 24 to 42 months at intake, (2) had a mental age
divided by chronological age of the Mental Development Index equal to or greater than 35, (3) neurologically within “normal” limits, and (4) diagnosed with autism by an
independent child psychiatrist. The parents of all eligible children agreed to participate. Thirteen children entered the study in 1996 and 11 in 1997. Twenty-four children were
matched on pretest measures of 1Q and randomly assigned to the treatment or comparison condition. One child dropped out of the study,' resulting in an analytic sample of
23 children (13 in the treatment group and 10 in the comparison group).

Madison, Wisconsin

The program was based on the UCLA Lovaas Model, which initially focuses on one-on-one discrete trials and progresses from simpler to more complex skills. The therapist
would engage the child in favorite activities, providing brief task instruction, such as “sit down” or making a request. Reinforcements, such as edibles or physical play, were
given after each trial; in between, children were encouraged to generalize the lessons into more natural settings and develop social responsiveness. The program was intended
to be 40 hours a week of direct treatment, although the averages for years 1 and 2 were 39 and 37 hours a week, respectively. The hours of treatment declined in subsequent
years as the children began school. Children received 6 to 10 hours per week of in-home supervision from a senior therapist and weekly consultations with the senior author or
clinic supervisor, during which the senior author/clinic supervisor observed the child and recommended appropriate changes to the program.

Children in the comparison group received a parent-directed intervention consistent with the UCLA Lovaas Model. The parents in this group selected how many weekly
treatment hours their children received from the therapist, averaging 32 hours in year 1 and 31 hours in year 2, with the exception of one family that chose to have 14 hours of
treatment. The children received 6 hours per month of in-home supervision from a senior therapist and consultations every two months with the senior author or clinic supervi-
sor, during which the senior author/clinic supervisor observed the child and recommended appropriate changes to the program.

Communication/language competencies, social-emotional development and behavior, and functional abilities were assessed with the Vineland Adaptive Behavior Scales
and the Autism Diagnostic Interview—Revised. Functional abilities also were assessed with the Vineland Adaptive Behavior Scales. For a more detailed description of these
outcome measures, see Appendices A2.2—A2.4.

Therapists had completed at least one year of college and attended 30 hours of training, at least 10 of which were one-on-one training and feedback while working with their
assigned child. Therapists attended weekly or biweekly team meetings. Senior therapists had a minimum of a four-year degree, one year of experience as a therapist with two
or more children, and a 16-week internship at the UCLA facility.

N =

The study does not report the child’s treatment condition.
Sallows and Graupner (2005) reported additional outcomes on 1Q and language not included in this report. These outcomes combined different measures and were excluded because they

did not meet the topic area’s requirements for combined outcome measures, as outlined in the protocol. A composite measure of the Vineland Adaptive Behavior Scales also was not reported
because the measure included results from different domains. The separate subtests are included in the report.
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Appendix A1.2 Study Characteristics: Smith, Groen, & Wynn, 2000

Characteristic Description

Study citation Smith, T., Groen, A. D., & Wynn, J. W. (2000). Randomized trial of intensive early intervention for children with pervasive developmental disorder. American Journal on Mental
Retardation, 105(4), 269—285.

Participants For this study, all referrals to the ULCA Young Autism Project were eligible if the following criteria were met: (1) referred to the treatment center between 1989 and 1992, (2)
chronological age between 18 and 42 months, (3) residence within a one-hour drive of treatment center, (4) IQ ratio between 35 and 75, (5) diagnosis of autism or pervasive
developmental disorder not otherwise specified, and (6) no other major medical problems. Of those determined to meet the criteria, one family declined, and eight others were
determined not to be eligible. Children were divided into two strata: those with autism and those with other diagnoses. Within the strata, 32 children were divided into pairs
based on IQ and randomly assigned to the treatment or comparison condition. After random assignment, four children with mental retardation and no pervasive developmental
disorder were excluded. The final sample included 28 children (15 in the intervention group and 13 in the comparison group).

Setting Participants resided within a one-hour drive to the research site, located at the University of California—Los Angeles (UCLA) Young Autism Project.

Intervention The intervention for the treatment group was based on Lovaas’s behavior treatment model. The program was implemented with four to six student therapists, supervised by
the study authors. Treatment occurred in the children’s homes for approximately 30 hours a week for two to three years. Participants’ primary caregivers were asked to con-
duct five hours per week of treatment alongside a student therapist for the first three months of treatment. In the beginning of the treatment, student therapists largely used
one-to-one discrete trials, which involve a cue for behavior, guidance on the appropriate response, and reinforcement. As children mastered skills, the treatment progressed
from simple tasks to more complex skills. Once the children entered school, student therapists served as aides to help the children adjust to classrooms, and the one-to-one
treatment decreased as children progressed.

Comparison Parents of children in the comparison group received training to use treatment approaches described in the Lovaas et al. (1981)' manual. Parents received in-home training
in two weekly sessions, totaling five hours per week, for three to nine months. The first author of the study met with parents at the first and last training sessions, and every
three months in between. In the first session, parents were asked to identify three goals for the child, and the first author and parent trainer created a plan using the Lovaas
approach to reach those goals. In subsequent sessions, the trainer would demonstrate the techniques, observe the parent, and provide feedback.

Primary outcomes Cognitive development was assessed with a measure of intellectual functioning, or 1Q. For a more detailed description of this outcome measure, see Appendix A2.1.
and measurement?

Staff/teacher training Training for student therapists for the intervention group was not explicitly stated. Trainers for the comparison group had a minimum of one year of experience at the UCLA
Young Autism Project, which included at least six months instructing novice therapists. The trainers for the comparison group received one hour per week of individual supervi-
sion from the first author, with additional supervision as needed. The study authors had a combined experience of 10 years at the UCLA Young Autism Project under Lovaas'’s
supervision.

1. Lovaas, O. I, Ackerman, A. B., Alexander, D., Firestone, P., Perkins, J., & Young, D. (1981). Teaching developmentally disabled children: The ME book. Austin, TX: Pro-Ed, Inc.
2. Smith et al. (2000) reported additional outcomes not included in this report. These outcomes were excluded because they did not meet the WWC requirements for baseline equivalence (that is,
within 0.25 standard deviations at baseline) or required a statistical adjustment, which was not included by the authors.
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Appendix A2.1 Outcome measures for the cognitive development domain

Outcome measure Description

1Q In the Smith et al. (2000) study, the Stanford-Binet Intelligence Scale was administered to all children. If a basal could not be established, children were given the Bayley
Scales of Infant Development—Mental Development Index, which is appropriate for children with developmental levels of O to 30 months. The Bayley was scored as a ratio 1Q
and the Stanford-Binet as a deviation 1Q (Smith et al., 2000). At baseline, no children established a basal on the Stanford-Binet. At follow-up, four children in the treatment
group and five in the comparison group did not establish a basal on the Stanford-Binet.

Appendix A2.2 Outcome measures for the communication/language competencies domain

Outcome measure Description

Vineland: Communication A subscale of the Vineland Adaptive Behavior Scales, which has psychometric data for preschool age children (Sallows & Graupner, 2005). No other information is provided.
subscale

Autism Diagnostic Subscale of the Autism Diagnostic Interview—Revised. No other information is provided.

Interview—Revised:
Communication subscale

Appendix A2.3 Outcome measures for the social-emotional development and behavior domain

Outcome measure Description

Vineland: Social A subscale of the Vineland Adaptive Behavior Scales, which has psychometric data for preschool age children (Sallows & Graupner, 2005). No other information is provided.
Skills subscale

Autism Diagnostic Subscale of the Autism Diagnostic Interview—Revised. No other information is provided.
Interview—Revised:
Social Skills subscale

Autism Diagnostic Subscale of the Autism Diagnostic Interview—Revised. No other information is provided.
Interview—Revised:
Ritual subscale

Appendix A2.4 Outcome measures for the functional abilities domain

Outcome measure Description

Vineland: Daily Living A subscale of the Vineland Adaptive Behavior Scales, which has psychometric data for preschool age children (Sallows & Graupner, 2005). No other information is provided.
Skills subscale
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Appendix A3.1 Summary of study findings included in the rating for the cognitive development domain'

Authors’ findings from the study

Mean outcome

(standard deviation)? WWC calculations
Mean
difference® Statistical
Study Sample size Lovaas Model Comparison (Lovaas Model Effect significance® Improvement
Outcome measure sample (children) group group — comparison) size* (at a =0.05) index®

Smith, Groen, & Wynn, 20007

Full sample 28 66.65 49.67 16.98 +0.74 ns +27
(24.08) (19.74)

Domain average for cognitive development? +0.74 na +27

ns = not statistically significant
na = not applicable

1.

This appendix reports findings considered for the effectiveness rating and the average improvement indices for the cognitive development domain.

The standard deviation across all students in each group shows how dispersed the participants’ outcomes are: a smaller standard deviation on a given measure would indicate that participants
had more similar outcomes.

Positive differences and effect sizes favor the intervention group; negative differences and effect sizes favor the comparison group. For Smith, Groen, and Wynn (2000), the treatment mean is the
sum of the comparison mean and the adjusted mean difference, which accounts for pretest differences.

For an explanation of the effect size calculation, see WWC Procedures and Standards Handbook, Appendix B.

Statistical significance is the probability that the difference between groups is a result of chance rather than a real difference between the groups.

The improvement index represents the difference between the percentile rank of the average student in the intervention condition and that of the average student in the comparison condition.
The improvement index can take on values between -50 and +50, with positive numbers denoting favorable results for the intervention group.

The level of statistical significance was reported by the study authors or, when necessary, calculated by the WWC to correct for clustering within classrooms or schools and for multiple compari-
sons. For the formulas the WWC used to calculate the statistical significance, see WWC Procedures and Standards Handbook, Appendix C for clustering and WWC Procedures and Standards
Handbook, Appendix D for multiple comparisons. In the case of Smith, Groen, and Wynn (2000), no corrections for clustering or multiple comparisons were needed. However, the authors used a
one-tailed test, whereas the WWC uses two-tailed tests, so the significance levels may differ from those reported in the original study.

This row provides the study average, which in this instance is also the domain average. The WWC-computed domain average effect size is a simple average rounded to two decimal places. The
domain improvement index is calculated from the average effect size.
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Appendix A3.2 Summary of study findings included in the rating for the communication/language competencies domain’

Authors’ findings from the study

Mean outcome

(standard deviation)? WWC calculations
Mean
difference® Statistical
Study Sample size Lovaas Model Comparison (Lovaas Model Effect significance® Improvement
Outcome measure sample (children) group group — comparison) size* (at a =0.05) index®

Sallows & Graupner, 20057

Vineland: Communication Full sample 23 79.43 81.40 -1.97 -0.07 ns -3
(32.32) (24.33)

ADI-R: Communication Full sample 23 8.13 8.80 -0.67 —-0.09 ns —4
(6.91) (7.43)

Domain average for communication/language competencies® -0.08 na -3

ADI-R = Autism Diagnostic Interview—Revised
ns = not statistically significant
na = not applicable

1.

This appendix reports findings considered for the effectiveness rating and the average improvement indices for the communication/language competencies domain.

The standard deviation across all students in each group shows how dispersed the participants’ outcomes are: a smaller standard deviation on a given measure would indicate that participants
had more similar outcomes.

Positive differences and effect sizes favor the intervention group; negative differences and effect sizes favor the comparison group. For Sallows and Graupner (2005), the treatment mean is the
sum of the comparison mean and the adjusted mean difference, which accounts for pretest differences.

For an explanation of the effect size calculation, see WWC Procedures and Standards Handbook, Appendix B.

Statistical significance is the probability that the difference between groups is a result of chance rather than a real difference between the groups.

The improvement index represents the difference between the percentile rank of the average student in the intervention condition and that of the average student in the comparison condition.
The improvement index can take on values between -50 and +50, with positive numbers denoting favorable results for the intervention group.

The level of statistical significance was reported by the study authors or, when necessary, calculated by the WWC to correct for clustering within classrooms or schools and for multiple compari-
sons. For the formulas the WWC used to calculate the statistical significance, see WWC Procedures and Standards Handbook, Appendix C for clustering and WWC Procedures and Standards
Handbook, Appendix D for multiple comparisons. In the case of Sallows and Graupner (2005), no corrections for clustering or multiple comparisons were needed; the latter because no impacts
were statistically significant.

This row provides the study average, which in this instance is also the domain average. The WWC-computed domain average effect size is a simple average rounded to two decimal places. The
domain improvement index is calculated from the average effect size.
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Appendix A3.3 Summary of study findings included in the rating for the social-emotional development/behavior domain'

Authors’ findings from the study

Mean outcome

(standard deviation)? WWC calculations
Mean
difference® Statistical
Study Sample size Lovaas Model Comparison (Lovaas Model Effect significance® Improvement
Outcome measure sample (children) group group — comparison) size* (at a =0.05) index®

Sallows & Graupner, 20057

Vineland: Social Skills Full sample 23 75.84 68.90 6.94 0.35 ns +14
(23.49) (10.11)

ADI-R: Social Skills Full sample 23 13.69 13.10 0.59 0.06 ns +2
(10.58) (9.42)

ADI-R: Ritual Full sample 23 6.10 5.60 0.50 0.13 ns +5
(3.75) (3.50)

Domain average for social-emotional development/behavior® 0.18 na +7

ADI-R = Autism Diagnostic Interview—Revised
ns = not statistically significant
na = not applicable

1. This appendix reports findings considered for the effectiveness rating and the average improvement indices for the social-emotional development/behavior domain.

The standard deviation across all students in each group shows how dispersed the participants’ outcomes are: a smaller standard deviation on a given measure would indicate that participants
had more similar outcomes.

3. Positive differences and effect sizes favor the intervention group; negative differences and effect sizes favor the comparison group. For Sallows and Graupner (2005), the treatment mean is the
sum of the comparison mean and the adjusted mean difference, which accounts for pretest differences.

4. For an explanation of the effect size calculation, see WWC Procedures and Standards Handbook, Appendix B.

5. Statistical significance is the probability that the difference between groups is a result of chance rather than a real difference between the groups.

6. The improvement index represents the difference between the percentile rank of the average student in the intervention condition and that of the average student in the comparison condition.
The improvement index can take on values between -50 and +50, with positive numbers denoting favorable results for the intervention group.

7. The level of statistical significance was reported by the study authors or, when necessary, calculated by the WWC to correct for clustering within classrooms or schools and for multiple compari-
sons. For the formulas the WWC used to calculate the statistical significance, see WWC Procedures and Standards Handbook, Appendix C for clustering and WWC Procedures and Standards
Handbook, Appendix D for multiple comparisons. In the case of Sallows and Graupner (2005), no corrections for clustering or multiple comparisons were needed; the latter because no impacts
were statistically significant.

8. This row provides the study average, which in this instance is also the domain average. The WWC-computed domain average effect size is a simple average rounded to two decimal places. The
domain improvement index is calculated from the average effect size.
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Appendix A3.4 Summary of study findings included in the rating for the functional abilities domain'

Sallows & Graupner, 2005

Vineland: Daily Living Skills Full sample 23 66.51 64.20 2.31 010 ns +4
(25.95) (12.42)

Domain average for functional abilities® 0.10 na +4

ns = not statistically significant
na = not applicable

1. This appendix reports findings considered for the effectiveness rating and the average improvement indices for the functional abilities domain.

2. The standard deviation across all students in each group shows how dispersed the participants’ outcomes are: a smaller standard deviation on a given measure would indicate that participants
had more similar outcomes.

3. Positive differences and effect sizes favor the intervention group; negative differences and effect sizes favor the comparison group. For Sallows and Graupner (2005), the treatment mean is the
sum of the comparison mean and the adjusted mean difference, which accounts for pretest differences.

4. For an explanation of the effect size calculation, see WWC Procedures and Standards Handbook, Appendix B.

Statistical significance is the probability that the difference between groups is a result of chance rather than a real difference between the groups.

The improvement index represents the difference between the percentile rank of the average student in the intervention condition and that of the average student in the comparison condition.

The improvement index can take on values between -50 and +50, with positive numbers denoting favorable results for the intervention group.

7. The level of statistical significance was reported by the study authors or, when necessary, calculated by the WWC to correct for clustering within classrooms or schools and for multiple compari-
sons. For the formulas the WWC used to calculate the statistical significance, see WWC Procedures and Standards Handbook, Appendix C for clustering and WWC Procedures and Standards
Handbook, Appendix D for multiple comparisons. In the case of Sallows and Graupner (2005), no corrections for clustering or multiple comparisons were needed.

8. This row provides the study average, which in this instance is also the domain average. The WWC-computed domain average effect size is a simple average rounded to two decimal places. The
domain improvement index is calculated from the average effect size.

oo
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Appendix A4.1 Lovaas Model rating for the cognitive development domain

The WWC rates an intervention’s effects for a given outcome domain as positive, potentially positive, mixed, no discernible effects, potentially negative, or negative.’
For the outcome domain of cognitive development, the WWC rated the Lovaas Model as having potentially positive effects for preschool children with disabilities.
The remaining ratings (mixed effects, no discernible effects, potentially negative effects, negative effects) were not considered, as the Lovaas Model was assigned the

highest applicable rating.

Rating received
Potentially positive effects: Evidence of a positive effect with no overriding contrary evidence.
e Criterion 1: At least one study showing a statistically significant or substantively important positive effect.
Met. The one study that met WWC evidence standards with reservations showed a substantively important positive effect.
AND
e Criterion 2: No studies showing a statistically significant or substantively important negative effect and fewer or the same number of studies showing indeterminate
effects than showing statistically significant or substantively important positive effects.
Met. No studies showed a statistically significant or substantively important negative effect.

Other ratings considered

Positive effects: Strong evidence of a positive effect with no overriding contrary evidence.

e Criterion 1: Two or more studies showing statistically significant positive effects, at least one of which met WWC evidence standards for a strong design.
Not met. Only one study met WWC evidence standards with reservations.

AND

e Criterion 2: No studies showing statistically significant or substantively important negative effects.

Met. The one study that met WWC evidence standards with reservations did not show statistically significant or substantively important negative
effects.

1. For rating purposes, the WWC considers the statistical significance of individual outcomes and the domain-level effect. The WWC also considers the size of the domain-level effect for ratings of
potentially positive or potentially negative effects. For a complete description, see the WWC Procedures and Standards Handbook, Appendix E.
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Appendix A4.2 Lovaas Model rating for the communication/language competencies domain

The WWC rates an intervention’s effects for a given outcome domain as positive, potentially positive, mixed, no discernible effects, potentially negative, or negative.’
For the outcome domain of communication/language competencies, the WWC rated the Lovaas Model as having no discernible effects for children with disabilities.

Rating received

No discernible effects: No affirmative evidence of effects.

e Criterion 1: No studies showing a statistically significant or substantively important effect, either positive or negative.
Met. The one study that measured communication/language competencies did not show a statistically significant or substantively important
effect.

Other ratings considered

Positive effects: Strong evidence of a positive effect with no overriding contrary evidence.

e Criterion 1: Two or more studies showing statistically significant positive effects, at least one of which met WWC evidence standards for a strong design.
Not met. No studies showed statistically significant positive effects.

AND

e Criterion 2: No studies showing statistically significant or substantively important negative effects.
Met. No studies showed statistically significant or substantively important negative effects.

Potentially positive effects: Evidence of a positive effect with no overriding contrary evidence.
e Criterion 1: At least one study showing a statistically significant or substantively important positive effect.
Not met. No studies showed a statistically significant or substantively important positive effect.
AND
e Criterion 2: No studies showing a statistically significant or substantively important negative effect and fewer or the same number of studies showing indeterminate
effects than showing statistically significant or substantively important positive effects.
Met. No studies showed a statistically significant or substantively important negative effect.

Mixed effects: Evidence of inconsistent effects as demonstrated through either of the following criteria.
e Criterion 1: At least one study showing a statistically significant or substantively important positive effect, and at least one study showing a statistically significant
or substantively important negative effect, but no more such studies than the number showing a statistically significant or substantively important positive effect.
Not met. No studies showed a statistically significant or substantively important positive effect.
OR
e Criterion 2: At least one study showing a statistically significant or substantively important effect, and more studies showing an indeterminate effect than showing
a statistically significant or substantively important effect.
Not met. No studies showed a statistically significant or substantively important effect.

(continued)
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Appendix A4.2 Lovaas Model rating for the communication/language competencies domain (continueq)

Potentially negative effects: Evidence of a negative effect with no overriding contrary evidence.
e Criterion 1: One study showing a statistically significant or substantively important negative effect and no studies showing a statistically significant or substantively
important positive effect.
Not met. No studies showed a statistically significant or substantively important negative effect.
OR
e Criterion 2: Two or more studies showing statistically significant or substantively important negative effects, at least one study showing a statistically significant
or substantively important positive effect, and more studies showing statistically significant or substantively important negative effects than showing statistically
significant or substantively important positive effects.
Not met. No studies showed a statistically significant or substantively important positive effect.

Negative effects: Strong evidence of a negative effect with no overriding contrary evidence.

e Criterion 1: Two or more studies showing statistically significant negative effects, at least one of which met WWC evidence standards for a strong design.
Not met. No studies showed a statistically significant negative effect.

AND

e Criterion 2: No studies showing statistically significant or substantively important positive effects.
Met. No studies showed a statistically significant positive effect.

1. For rating purposes, the WWC considers the statistical significance of individual outcomes and the domain-level effect. The WWC also considers the size of the domain-level effect for ratings
of potentially positive or potentially negative effects. For a complete description, see the WWC Procedures and Standards Handbook, Appendix E.
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Appendix A4.3 Lovaas Model rating for the social-emotional development/behavior domain

The WWC rates an intervention’s effects for a given outcome domain as positive, potentially positive, mixed, no discernible effects, potentially negative, or negative.!
For the outcome domain of social-emotional development/behavior, the WWC rated the Lovaas Model as having no discernible effects for children with disabilities.

Rating received

No discernible effects: No affirmative evidence of effects.

e Criterion 1: No studies showing a statistically significant or substantively important effect, either positive or negative.
Met. The one study that measured social-emotional development/behavior did not show a statistically significant or substantively important
effect.

Other ratings considered

Positive effects: Strong evidence of a positive effect with no overriding contrary evidence.

e Criterion 1: Two or more studies showing statistically significant positive effects, at least one of which met WWC evidence standards for a strong design.
Not met. No studies showed statistically significant positive effects.

AND

e Criterion 2: No studies showing statistically significant or substantively important negative effects.
Met. No studies showed statistically significant or substantively important negative effects.

Potentially positive effects: Evidence of a positive effect with no overriding contrary evidence.
e Criterion 1: At least one study showing a statistically significant or substantively important positive effect.
Not met. No studies showed a statistically significant or substantively important positive effect.
AND
e Criterion 2: No studies showing a statistically significant or substantively important negative effect and fewer or the same number of studies showing indeterminate
effects than showing statistically significant or substantively important positive effects.
Met. No studies showed a statistically significant or substantively important negative effect.

Mixed effects: Evidence of inconsistent effects as demonstrated through either of the following criteria.
e Criterion 1: At least one study showing a statistically significant or substantively important positive effect, and at least one study showing a statistically significant
or substantively important negative effect, but no more such studies than the number showing a statistically significant or substantively important positive effect.
Not met. No studies showed a statistically significant or substantively important positive effect.
OR
e Criterion 2: At least one study showing a statistically significant or substantively important effect, and more studies showing an indeterminate effect than showing
a statistically significant or substantively important effect.
Not met. No studies showed a statistically significant or substantively important effect.

(continued)
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Appendix A4.3 Lovaas Model rating for the social-emotional development/behavior domain (continued)

Potentially negative effects: Evidence of a negative effect with no overriding contrary evidence.
e Criterion 1: One study showing a statistically significant or substantively important negative effect and no studies showing a statistically significant or substantively
important positive effect.
Not met. No studies showed a statistically significant or substantively important negative effect.
OR
e Criterion 2: Two or more studies showing statistically significant or substantively important negative effects, at least one study showing a statistically significant
or substantively important positive effect, and more studies showing statistically significant or substantively important negative effects than showing statistically
significant or substantively important positive effects.
Not met. No studies showed a statistically significant or substantively important positive effect.

Negative effects: Strong evidence of a negative effect with no overriding contrary evidence.

e Criterion 1: Two or more studies showing statistically significant negative effects, at least one of which met WWC evidence standards for a strong design.
Not met. No studies showed a statistically significant negative effect.

AND

e Criterion 2: No studies showing statistically significant or substantively important positive effects.
Met. No studies showed a statistically significant positive effect.

1. For rating purposes, the WWC considers the statistical significance of individual outcomes and the domain-level effect. The WWC also considers the size of the domain-level effect for ratings
of potentially positive or potentially negative effects. For a complete description, see the WWC Procedures and Standards Handbook, Appendix E.
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Appendix A4.4 Lovaas Model rating for the functional abilities domain

The WWC rates an intervention’s effects for a given outcome domain as positive, potentially positive, mixed, no discernible effects, potentially negative, or negative.!
For the outcome domain of functional abilities, the WWC rated Lovaas Model as having no discernible effects for children with disabilities.

Rating received
No discernible effects: No affirmative evidence of effects.
e Criterion 1: No studies showing a statistically significant or substantively important effect, either positive or negative.
Met. The one study that measured functional abilities did not show a statistically significant or substantively important effect.

Other ratings considered

Positive effects: Strong evidence of a positive effect with no overriding contrary evidence.

e Criterion 1: Two or more studies showing statistically significant positive effects, at least one of which met WWC evidence standards for a strong design.
Not met. No studies showed statistically significant positive effects.

AND

¢ Criterion 2: No studies showing statistically significant or substantively important negative effects.
Met. No studies showed statistically significant or substantively important negative effects.

Potentially positive effects: Evidence of a positive effect with no overriding contrary evidence.
e Criterion 1: At least one study showing a statistically significant or substantively important positive effect.
Not met. No studies showed a statistically significant or substantively important positive effect.
AND
e Criterion 2: No studies showing a statistically significant or substantively important negative effect and fewer or the same number of studies showing indeterminate
effects than showing statistically significant or substantively important positive effects.
Met. No studies showed a statistically significant or substantively important negative effect.

Mixed effects: Evidence of inconsistent effects as demonstrated through either of the following criteria.
e Criterion 1: At least one study showing a statistically significant or substantively important positive effect, and at least one study showing a statistically significant
or substantively important negative effect, but no more such studies than the number showing a statistically significant or substantively important positive effect.
Not met. Only one study examined functional abilities.
OR
e Criterion 2: At least one study showing a statistically significant or substantively important effect, and more studies showing an indeterminate effect than showing
a statistically significant or substantively important effect.
Not met. Only one study examined functional abilities, and it did not show a statistically significant or substantively important effect.

(continued)
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Appendix A4.4 Lovaas Model rating for the functional abilities domain (continued)

Potentially negative effects: Evidence of a negative effect with no overriding contrary evidence.
e Criterion 1: One study showing a statistically significant or substantively important negative effect and no studies showing a statistically significant or substantively
important positive effect.
Not met. No studies showed a statistically significant or substantively important negative effect.
OR
e Criterion 2: Two or more studies showing statistically significant or substantively important negative effects, at least one study showing a statistically significant
or substantively important positive effect, and more studies showing statistically significant or substantively important negative effects than showing statistically
significant or substantively important positive effects.
Not met. No studies showed a statistically significant or substantively important positive effect.

Negative effects: Strong evidence of a negative effect with no overriding contrary evidence.

e Criterion 1: Two or more studies showing statistically significant negative effects, at least one of which met WWC evidence standards for a strong design.
Not met. No studies showed a statistically significant negative effect.

AND

e Criterion 2: No studies showing statistically significant or substantively important positive effects.
Met. No studies showed statistically significant or substantively important positive effects.

1. For rating purposes, the WWC considers the statistical significance of individual outcomes and the domain-level effect. The WWC also considers the size of the domain-level effect for ratings
of potentially positive or potentially negative effects. For a complete description, see the WWC Procedures and Standards Handbook, Appendix E.
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Appendix A5 Extent of evidence by domain

Outcome domain
Cognitive development

Communication/language
competencies

Literacy
Math competencies

Social-emotional
development/behavior

Functional abilities

Physical well-being

Number of studies
1
1

Sample size
Centers

1
1

na

na

na

Children

28
23

na
na

28

23

na

Extent of evidence!
Small

Small

na
na

Small

Small

na

na = not applicable/not studied

1. Avrating of “medium to large” requires at least two studies and two schools across studies in one domain and a total sample size across studies of at least 350 students or 14 classrooms.

Otherwise, the rating is “small.” For more details on the extent of evidence categorization, see the WWC Procedures and Standards Handbook, Appendix G.
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