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Use of LEGO as a Therapeutic Medium for Improving
Social Competence
Daniel B. LeGoﬀ

A repeated-measures, waiting list control design was used to assess eﬃcacy of a social skills
intervention for autistic spectrum children focused on individual and group LEGO play.
The intervention combined aspects of behavior therapy, peer modeling and naturalistic
communication strategies. Close interaction and joint attention to task play an important
role in both group and individual therapy activities. The goal of treatment was to improve
social competence (SC) which was construed as reﬂecting three components: (1) motivation
to initiate social contact with peers; (2) ability to sustain interaction with peers for a period
of time; and (3) overcoming autistic symptoms of aloofness and rigidity. Measures for the
ﬁrst two variables were based on observation of subjects in unstructured situations with
peers; and the third variable was assessed using a structured rating scale, the SI subscale of
the GARS. Results revealed signiﬁcant improvement on all three measures at both 12 and
24 weeks with no evidence of gains during the waiting list period. No gender diﬀerences
were found on outcome, and age of clients was not correlated with outcome. LEGO play
appears to be a particularly eﬀective medium for social skills intervention, and other
researchers and clinicians are encouraged to attempt replication of this work, as well as to
explore use of LEGO in other methodologies, or with diﬀerent clinical populations.
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children to be diﬃcult, irrelevant, and un-engaging.
Other clinicians have noted that children in the
autistic spectrum have diﬃculties with attending to
social learning opportunities, and have little intrinsic motivation to learn these skills (e.g., Attwood,
1999), but there has been little published with
regard to overcoming these deﬁcits.
A third impetus for this approach was the fact
that although many children with autistic disorders
could learn to respond appropriately to social skills
exercises in the therapy setting, and could demonstrate social behaviors when prompted by adults or
peers in some settings, there was little generalization
of skills from one setting to another, and a persisting absence of initiation of social interaction, especially with peers, including a failure to develop age–
appropriate relationships. In other words, they
could learn from social skills drills and exercises,
and when prompted could produce the right

INTRODUCTION
The particular social skills intervention
described below evolved over time as a consequence
of ongoing attempts to provide eﬀective social skills
therapy for a growing group of children diagnosed
with autistic spectrum disorders. The resulting strategies reﬂect both my input, as a scientist practitioner, and the inﬂuence of an inspiring and
persuasive group of children. The impetus for developing this intervention strategy was provided, ﬁrst,
by the scarcity of school-based social skills programs. As Klin and Volkmar (2000) have commented: ‘‘… The situation in the ﬁeld is still quite
frustrating for all those concerned.’’ Second, the
therapy approaches in use at the time seemed to the
Bancroft Neurosciences Institute, 201 Kings Highway South,
Cherry Hill, Haddonﬁeld, NJ 08034, USA; email: dlegoﬀ@bnh.org

557
0162-3257/04/1000-0557/0  2004 Springer Science+Business Media, Inc.

558
behavior in the classroom, but they were not initiating contact or play on the playground, and they
were not making friends.
Although there have been a number of published guidelines for social skills interventions for
children with autism (Frea, 1995; Gray, 1994, 2000;
Gray & Garand, 1993; Mesibov, 1984, 1992; Quill,
1995), few of these provide much empirical evidence
of eﬀectiveness (Ozonoﬀ & Miller, 1995; Swaggart
et al., 1995). In addition, despite the work of a few
clinical researchers describing diﬀerent diagnostic
groups and clinical features (Baron-Cohen, 1995;
Schopler & Mesibov, 1986; 1992), there has been little empirical data regarding which therapy
approaches might be more or less eﬀective for which
problems. The extant treatment literature indicates
that psychoeducational interventions should be tailored to the needs and strengths of the individual
child and family (e.g. Albanese et al., 1995; Harris &
Weiss, 1998; Schopler, 1987), but there is still scant
data available to guide these treatment decisions.
Recently, there has been a signiﬁcant expansion
of autism treatment literature (e.g. Koegel & Koegel, 1995; Quill, 2000; Weiss & Harris, 2001).
Unfortunately, there remains very little empirical
data available on outcome eﬃcacy for improving
social skills, and even less on variables aﬀecting outcome. A comprehensive discussion of the recent
treatment outcome literature is beyond the scope of
this study (cf. AACAP, 1999; Harris & Handleman,
1997; Klin & Volkmar, 2000; Schopler, Mesibov, &
Kunce, 1998, part IV). The clinical approach and
outcome data from this study are presented with
three purposes in mind: First, to describe a therapy
approach which appeared to be interesting and
engaging to the participants; second, to provide
data on which to assess the therapeutic eﬀectiveness
of this approach in improving social competence in
diﬀerent types of children with autistic disorders;
and third, to stimulate some thought about the nature of social competence, its component skills, and
the eﬀective strategies for enhancing it.
The Development of LEGO Therapy
The use of LEGO as a therapy medium was
arrived at on the basis of what Attwood has called
‘‘constructive application,’’ (Attwood, 1998, p. 96):
that is, using the child’s natural interests to motivate
learning and behavior change. Attwood described
children with Asperger Syndrome as deﬁcient in the
need to please their teachers and parents (and thera-
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pists), ignoring the usual social pressures to conform
to peer groups, imitate peers, cooperate with them, or
compete with them. Consequently, many of the techniques recommended for social skill building which
utilized peer instruction and peer modeling, have had
little impact, or worse, result in robotic attempts at
imitation. Even on a one-to-one basis it is often diﬃcult to sustain motivation to persist with learning
tasks that they do not ﬁnd inherently interesting.
Although use of external rewards can improve compliance, these gains are usually short-lived, and intrinsic motivation for learning is rarely achieved
(Greenspan & Wieder, 1998; Koegel, Koegel, Frea, &
Smith, 1995). At the same time, these children often
develop singular, obsessive interests and habits, and
appear to have limitless reserves of focused energy
and drive when engaged in these activities.
Both Attwood (1998) and Greenspan and
Wieder (1998) have recommended utilizing a child’s
stereotyped interests or behaviors, and ﬁnding ways
to adapt these to promote the development of social,
communication and play skills. Greenspan and Wieder emphasized the need to shape the activity or
behavior towards interaction, and verbal communication. Koegel and Koegel (1995) also emphasize
capitalizing on a child’s choice of stimulus materials
to improve motivation, and using natural reinforcers, which result directly from the child’s appropriate responses and skill acquisition, rather than
introducing an artiﬁcial reward system. Most published studies of social skill interventions have also
emphasized the importance of peer modeling, peer
interaction, and opportunities to practice social
competence with peers (cf. Harris & Handleman,
1997; Koegel, 1995).
The idea of using LEGO as a therapy tool in
a structured and comprehensive way arose from an
inadvertent observation. Two of my clients, both
8 years old and diagnosed with Asperger’s Disorder,
were found excitedly playing and talking together in
the waiting room. They had coincidentally brought
LEGO creations to the clinic that day, and as one
was leaving and the other was arriving, they discovered each other. These two boys had previously
shown little or no interest in each other, and low
motivation for social interaction in general. After a
discussion with their parents, we agreed to try to
work with the two of them together using LEGO
as a medium for them to communicate, and to
motivate them to continue the relationship.
Initially it was just the two of them. They
brought LEGO constructions to share, or built
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LEGO sets were provided. They were clearly
motivated to complete new LEGO sets (the reader
may have seen or experienced this phenomenon
directly) and cooperated fully with social skill building strategies—sharing, turn-taking, making eyecontact, following social rules, using greetings and
names—as long as they were permitted to build
LEGO sets. A key strategy for sustaining interaction involved dividing the task of set building so
that they had joint and interactive jobs to do: one
was given the LEGO pieces to put together, and
the other the visual instructions. The ‘‘engineer,’’
was required to give verbal descriptions of the
pieces needed and directions for assembling them,
while the ‘‘builder’’ followed his directions, collected
and put the pieces together. There was much checking back and forth between the plan and the creation. Roles were then switched so they both had a
chance to be both ‘‘engineer,’’ and ‘‘builder.’’ Much
of this was done through nonverbal communication,
and required considerable emphasis on joint attention, eye contact, and ‘‘mind-reading’’ in general
(cf., Baron-Cohen, 1995). We also did joint ‘‘freestyle’’ building, in which the two of them had to
agree upon a project, the design and materials, and
the ﬁnal shape and color of the creation. This
required considerable problem solving and some
conﬂict-resolution—rules to follow were provided,
but they were generally left to muddle through on
their own as much as possible. Eventually, the two
of them developed a relationship independent of the
therapy, and started meeting for ‘‘play dates,’’ outside of the joint therapy sessions.
Individual therapy continued alongside the
joint sessions, allowing for reviews, practicing and
rehearsing skills and problem-solving strategies so
that we could implement these in the next joint session. Individual sessions were also centered around
LEGO building, which we used as an interactive
medium for working on turn-taking, perspectivetaking, eye-watching, joint-attention, and questionasking. During the joint session, one or the other
could be cued about something practiced in individual therapy, such as following gaze, asking social
questions, making apologies, or initiating play. The
back-and-forth between individual and joint sessions added considerably to the eﬀectiveness of the
therapy overall. If something came up in the joint
session—an unresolved dispute, an inappropriate or
annoying behavior, a frustrating situation that led
to a melt-down—we would revisit that in individual
therapy and work on the underlying skill.
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Group Therapy: ‘‘LEGO Club’’
Soon after beginning LEGO-based sessions
with the initial two clients, the LEGO collection
began to grow, and others began to express an interest in using them. The children with autistic spectrum
disorders seemed to naturally gravitate towards
LEGO, and ignored the other toys and activities in
the playroom (the puppets, paints, sand-tray, dolls,
board games, Playdoh, etc. eventually went into the
closet). Somewhat surprisingly, the ﬁrst two LEGO
enthusiasts were happy to have others join them. The
LEGO creations and paraphernalia, LEGO posters, pictures of the children and their favorite
LEGO creations, postcards from LEGO-Land
trips, and LEGO magazines and catalogues, soon
ﬁlled a large playroom. Eventually, there were seven
children in the group. Work with the larger group utilized the same strategies that had been developed with
the ﬁrst two members: collaborative work, division of
labor, sharing, turn-taking, cued eye-contact and
gaze-following, emphasis on verbal and nonverbal
communication, and taking advantage of natural
opportunities for practicing social support (tearful
meltdowns were a common occurrence), social problem-solving and conﬂict resolution.
Once the decision was made to increase the size
of the group, there was a need for increased structure, and a consistent set of rules (cf. Kunce &
Mesibov, 1998). LEGO-based therapy strategies
also evolved, such as LEGO building contests in
which members worked in pairs. The group participated in choosing rules for themselves, governing
behavior in three areas: (1) LEGO-rules (e.g., ‘‘If
you break it, you have to ﬁx it,’’ and ‘‘Put the
pieces back where you got them,’’); (2) rules of conduct (e.g., ‘‘No climbing on furniture,’’); and (3)
social rules (e.g., ‘‘If someone else is using it, don’t
take it,’’ ‘‘No teasing,’’ ‘‘No yelling,’’ ‘‘Don’t tell a
story if no-one is listening’’). These rules were
posted in the room and the members, with very little prompting, reminded each other about these
when there were infractions.
For the ﬁrst time for most of them, they identiﬁed with a peer group, and began to be motivated by
social approval and social status within that group.
In order to become a better LEGO builder, which
was associated with increased status with their peers,
they needed to learn from them, cooperate with them,
solve disputes, and be helpful. Initially we used a formal ‘‘LEGO Points’’ system, in which points were
awarded for behavioral, social and LEGO-related
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achievements which could be traded in for LEGO
prizes (small sets, LEGO people, etc.). The points
became inherently valuable after a while, and were
not associated with any primary reward, other than
social approval. Group members continued to follow
social and behavioral rules, practiced ‘‘mind-reading,’’ solved social conﬂicts, and exhibited pro-social
behavior long after the points became merely a verbal
‘‘feather in the cap.’’
The LEGO Club was instantly popular with
parents, in part because their children were highly
motivated to participate in the therapy. The parents
formed a LEGO-Club support group in the waiting area. They discussed their children, their IEPs,
the impact on their other children and extended
families, the strategies they were using at home, etc.
Some also began to get together socially outside of
the group sessions (Albanese et al., 1995; Marcus
et al., 1997). At the suggestion of a parent, nonautistic siblings were included in the younger groups
as role models and ‘‘helpers.’’ They were well-suited
as helpers, as they were familiar with the problems
of their sibling, and required little prompting to
provide redirection for stereotyped behaviors, or
distraction from oncoming tantrums.
Over time, various social skills strategies were
tried. Some were successful, and some were not. New
rules and procedures were implemented to avoid previous mistakes: (1) it was much less eﬀective to have
children attend the group who did not also have individual LEGO Therapy sessions, or at least, individual therapy with a colleague who could coordinate
individual and group therapy goals when needed; (2)
LEGO Club members often asked to invite guests
to the group—this did not wind up being very eﬀective: the guests were generally more interested in the
LEGO collection than their hosts, and had little
motivation to follow the group rules; (3) allowing
parents to sit in to observe the group was a mistake
in almost all cases—the children acted much diﬀerently with a parent in the room; (4) having snacks in
the LEGO room was a disaster (LEGO’s are very
hard to clean)—the waiting room became the designated snacking area; (5) including children with
behavior disorders, such as ADHD, ODD, or other
externalizing disorders, who also had social skill
problems, was not productive. Children with anxiety
disorders (especially social phobia), depression, or
adjustment diﬃculties manifesting as depression or
anxiety, ﬁt very well in the group, and many of them
continued to attend as my ‘‘helpers,’’ long after their
presenting problems were resolved. The format of the
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group, the medium, the set of rules and the social
milieu seemed to work very well with autistic spectrum and anxious or depressed children, but not very
well for children with other behavioral disorders.
Eﬀective strategies implemented in LEGO
Therapy included: (1) having siblings attend as helpers—they had to commit to attending regularly; (2)
including therapeutic aides, graduate students, or
other helpers (but not parents) in the group; (3)
allowing group members free play time to be creative and do role-based fantasy play with the ﬁgures
and sets, rather than just building—this led to
greater creativity, verbal communication and spontaneous interaction among group members; (4)
encouraging female group members to join—this
was especially helpful with the older groups in
which adolescent development issues were being discussed; (5) opening the group with a ‘‘check-in’’
time (15 minutes for younger groups, 30 minutes
for older groups) in which all members were
required to give a verbal account of recent personal
experiences, or to share views on a current news
topic; (6) having group members make joint decisions about things that aﬀected the group, such as
choosing new LEGO acquisitions, activities for
the day, promotions of members or graduations,
election of club oﬃcers; (7) assigning mentors for
newer group members, and encouraging pro-social
helping and teaching—this was helpful in improving
both the giving and receiving of help in social situations; (8) encouraging families to develop a support
and activity network outside of the clinic (Albanese
et al., 1995; Marcus et al., 1997).
Eventually, there were nine LEGO social
skills groups altogether, with members ranging from
pre-school to high-school and even college. Some of
the original group members were still participating
after 7 years. Although the style of interaction in
the group changed over time, becoming more verbal, and the types of LEGO changed (more
sophisticated, complex, electronic sets and computer
software games), the group membership remained
very consistent. The group members became like
family members to each other, and other group
members’ families became like an extended family.
METHOD
Subjects
For the purposes of this study, seven groups of
children were chosen, with seven children in each
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referred were eventually placed in a group, occasionally children were not included in a group due
to either severe behavior problems, such as aggression, or due to a lack of responsiveness to the medium. A couple of children were placed in groups
and then were found to be either dominating the
group or becoming excessively passive and withdrawn. In these cases, they were transferred to a
diﬀerent group, in which they were more likely to
ﬁt in. These decisions were infrequent, and were
made in collaboration with the parents, and any
other involved parties (such as IEP teams).
Some of the children in the study were on psychiatric medications. Medications were not changed
or discontinued, and no subjects were started on
medication during the therapy trial. A careful review
of treatment charts was made to ensure that medications and doses that were used during the waiting
period were not changed during the treatment phase.
The four medications most used were psychostimulants (PS, e.g., methylphenidate), low dose antipsychotics (AP, e.g., respiridone), anxiolytics (AX, e.g.,
buspirone), and selective seratonin re-uptake inhibitors (SSRI, e.g., paroxetine). Descriptive statistics,
including average age, diagnoses, number of subjects
in each group, average duration of wait-list, number
of male and female subjects, and number of subjects
on which medications for each of the seven groups
in the 3-month phase (T1), and the 6 month phase
(T2) are presented in Table I.

group. Two subjects did not complete the minimum
treatment duration, 12 weeks (both were in military
families and left the state), so that N = 47, with
ﬁve groups of seven and two groups of six. There
were 34 males and 13 females, all between the ages
of 6 and 16 years (mean age = 10–6, SD = 2.8).
They were all referred to my private practice by
parents, pediatricians, other mental health professionals, or by state Department of Health and
Department of Education personnel (for many, the
services were part of their IEP’s or 504 modiﬁcation
plans). All 47 children in the study had been on a
waiting list for treatment for at least three months,
and 21 of these were on a waiting list for at least
6 months. The design utilized a waiting-list control
group, with repeated measures, beginning with an
intake assessment, prior to being placed on the
waiting list. Consequently, all 47 subjects were able
to serve as their own control group for a 3 month
treatment trial, and 21 of them were able to serve
as a control group for a 6 month treatment period
(15 males and 6 females). Many of the children
attended LEGO Therapy and LEGO Club sessions for much longer than 6 months (a few of the
members of the initial group were seen for 7 years),
however, these long-term outcome data will be presented in a later study.
Most of the children in the study attended public schools in medium-sized urban center and surrounding suburbs, although some attended private
special education schools. All children carried a
diagnosis of either Autistic Disorder (AD), Asperger’s Disorder (AS), or Pervasive Developmental
Disorder, Not Otherwise Speciﬁed (PDD-NOS).
Although, generally speaking, children who were

Measures
The goal of the treatment program was to
improve social competence. Social competence (SC)

Table 1. Age, Gender, Duration of Wait-Listing, and Medication for Groups 1–7, and Totals for Treatment Phase 1 and Treatment
Phase 2
Age

Gender

Wait List

Group

N

X(y-m)

SD(y)

M

F

X (y)

SD

1
2
3
4
5
6
7
TP1
TP2

7
7
7
7
6
6
7
47
21

10–0
7–10
7–7
11–8
15–8
12–6
10–5
10–6
10–10

0.89
0.41
0.52
0.52
0.55
0.55
0.58
2.85
2.54

5
5
5
5
4
5
5
34
14

2
2
2
2
2
1
2
13
7

4.86
5.57
5.14
5.50
4.67
6.00
4.86
5.26
7.03

1.28
1.75
2.67
2.40
1.46
1.85
1.77
1.93
1.24

a

Medicationsa
PS = 2, SSRI = 1
AP = 1, PS = 2
AP = 1, AX = 3, PS = 3,
AX = 1, SSRI = 3
AP = 1, AX = 1, SSRI =
AP = 2, PS = 1
AP = 5, AX = 5, PS = 8,
AP = 1; AX = 2; PS = 6;

AP = antipsychotic; AX = anxiolytic; PS = psychostimulant; SSRI = selective seratonin reuptake inhibitor.

SSRI = 1
3
SSRI = 8
SSRI = 5
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was operationalized for the purposes of the study as
reﬂected by three component skills: (1) initiation of
social contact with peers, reﬂective of social interest
and motivation for social contact; (2) duration of
social interaction, which reﬂects the development of
communication and play skills; and (3) decreases in
autistic aloofness and rigidity, with development of
age-appropriate social and play behaviors. Although
these components reﬂect somewhat diﬀerent aspects
of social competence, they are inter-related and
overall improvement in social ability requires
improvement in at least these three skills.
Measures of the ﬁrst and second dependent
variables were based on direct observation of the
children during unstructured periods at school when
they had free access to familiar peers. The ﬁrst measure was simply a frequency count for episodes of
self-initiated social contact (SISC) during a half-hour
observation (play-time following lunch). These
observations were recorded either by myself, or by
a qualiﬁed behavioral observer (graduate student
assistant or therapist). A ‘‘self-initiated social contact,’’ was counted only if it met the following criteria: (1) it was unprompted and spontaneous; (2) it
was not part of a daily routine or required activity;
(3) it involved either verbal or nonverbal communication or a clear attempt to communicate with a
peer; (4) the peer had to be of approximately the
same age or developmental level as the subject (i.e.,
not a much older or younger child); and (5) it was
not a reciprocal response to another child’s
approach. The SISC variable was expressed as:
Number of contacts per 1/2 hour.
The second DV was operationally deﬁned as
the average duration of social interactions with peers
(DSI) that were observed during a 1 hour afterschool recreation time (recorded in seconds/interaction). The interactions themselves were somewhat
diﬀerent than the SISC in that they were not
required to be self-initiated or spontaneous. That is,
the duration of interaction was recorded regardless
of whether it was the subject or another child who
initiated it. The interactions did need to meet these
criteria, however: (1) the interaction was clearly a
social or play interaction, not part of the daily routine or in response to a teacher’s request; (2) there
was no adult supervision, interference or prompting
throughout the interaction; (3) the subject and a
single child or group of children had to interact or
be involved in an activity continuously and without
breaks of more than 30 seconds; (4) there was
clearly an ongoing exchange, verbal or nonverbal,
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so that it was clearly interactive play rather than
parallel play, and the exchange continued throughout (i.e., an initiated interaction would be considered to have stopped if it devolved into parallel
play).
There was no overlap of observations between
these two DVs, as the ﬁrst, SISC, was recorded during lunch-time recess, and the second, DSI, was
recorded during after-school recreation time. For
both SISC and DSI, the data was collected as part
of ongoing monitoring of clinical progress for the
purposes of reporting status and/or progress to the
children’s IEP teams. The observations were made
prior to the decision to utilize this data for research
purposes, and therefore, the observers were less
likely to be aﬀected by observer bias. Reliability
was calculated post-hoc based on regression analyses
of observations of the same children (N = 47) at
diﬀerent times during the waiting list period (i.e.,
over a 12 week period during which no change in
the DVs was expected). Since contiguous observations by diﬀerent raters were not available, interrater reliability was estimated by using partial
regression.
Regression values were calculated for the same
observer of the same children at diﬀerent times
(test–retest), and then for diﬀerent observers of the
same children at diﬀerent times (inter-rater + test–
retest), and then with the test–retest error variance
partialed out to calculate just inter-rater reliability
independent of re-test reliability. For SISC, the retest reliability was .861, p < .01, and for DSI it was
.797, p < .01. Inter-rater reliabilities were similar:
with error variance due to re-testing removed, the
inter-rater reliabilities were: rSISC = .866, p < .01,
and rDSI = .825, p < .01.
The third dependent measure was chosen to
reﬂect aloofness and rigid behavior, and was based
on a standardized rating of behaviors characteristic
of children with autistic spectrum disorders, the
Social Interaction subscale of the Gilliam Autism
Rating Scale (GARS-SI, Gilliam, 1995). The GARS
was completed during standard intake and followup evaluations, and was based on parent, therapist
and teacher input. The GARS is commonly used as
a diagnostic and therapy outcome measure with
autistic spectrum children (Collaborative Work
Group on Autistic Spectrum Disorders, 1997). The
Social Interaction subscale has 14 items, each rated
on a four-point Likert scale: 0 = ‘‘never observed,’’
1 = ‘‘seldom observed,’’ 2 ¼ ‘‘sometimes observed,’’
and 3 = ‘‘frequently observed.’’ The items assess
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primarily social aloofness, anxiety in social situations, and poor social coping (rigidity). The norms
were based on a large sample of autistic children.
The raw score total is converted into a standard
score, with a range of 1–20, on which 10 represents
an average level of disturbance of social interaction
for a child with an autistic disorder.
South et al. (2002), have questioned the utility
of the GARS for clinical and research assessment of
autistic disorders. In their study of 119 children
with DSM-IV diagnoses of autism, the scale consistently scored below the reference mean score of 100.
Although the authors caution against the use of the
GARS for diagnosis and assessing symptom severity, the current use of the GARS-SI scale was not
for the purposes of diagnosis. A post-hoc analysis of
GARS-SI scores was conducted in order to determine whether the scale was sensitive to changes in
social adaptation (this analysis was conducted as
part of another study currently being prepared for
publication). The GARS-SI diﬀerence scores for
two time periods were correlated with Vineland
Adaptive Behavior Scale Socialization Domain difference scores for the same time periods (VABS and
GARS scores were collected by Department of Education special services evaluators as part of ongoing
IEP monitoring). With a sample size of 121, the
GARS-SI and VABS-SD had a negative correlation
of - .351 (p < .01), suggesting a statistically signiﬁcant correlation between changes in the GARS-SI
and an established, more detailed measure of social
adaptation.
Design and Data Analysis
The study used a repeated measures design,
with subjects serving as their own controls during
the initial waiting list period prior to beginning
treatment. All subjects (N = 47) waited at least
12 weeks, while many (N = 21) waited 24 weeks or
more. The time at the completion of the 12 week
wait is hereafter referred to as C1, while the span of
time is referred to as Control Phase 1 (CP1). Similarly, the time of completion of the 24 week wait is
C2, and the span of time is referred to as CP2.
Time at completion of 12 weeks of treatment is T1,
and time at the end of the 24 week treatment is T2.
The period of time during the 12 and 24 week treatments are referred to as Treatment Phase 1 (TP1)
and Treatment Phase 2 (TP2), respectively. The
main analyses used diﬀerence scores on the DVs,
with values at the start of the phase subtracted from
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those at the end of the phase. For example, the DV
values for CP1 would be the DV scores at C1 minus
the DV scores at Intake. Using a waiting-list control
group with before and after measures eﬀectively
ruled out maturation eﬀects, while the use of diﬀerence scores reduced the inﬂuence of extraneous
intra-group variability, i.e., within-cell error (cf.,
Johnson & Wichern, 1982). For example, for a
given subject, the TP2 SISC diﬀerence score at T2
would be his SISC at T2 minus his SISC score at
Intake (6 months earlier). This score would be compared with that subject’s own CP2 SISC diﬀerence
score, that is, his SISC score at Intake subtracted
from his SISC score at C2.
Independent Variable and Primary Analysis
The main independent variable had two conditions: LEGO Therapy vs. No treatment, the waiting list control phase. There were two sets of
observations: CP1 vs. TP1 and CP2 vs. TP2, requiring two tests of the null hypothesis (Ho: LEGO
Therapy had no eﬀect on SC). The comparisons of
the three DVs (GARS-SI, SISC and DSI) were
made by use of three t-tests for each set of matched
samples, using the Bonferroni method to control for
the eﬀect of multiple comparisons (Johnson &
Wichern, 1982). With regard to the relative change
in the three DVs, it was predicted that the change
in DSI and GARS-SI would be greater at T2 than
at T1, as these factors reﬂect complex behaviors
and skills, while SISC, which reﬂects a simpler
underlying behavior would show more immediate
improvement at T1.
Secondary Analyses
Additional comparisons and analyses were
made for the purposes of assessing the construct
validity of SC, ruling out confound eﬀects, and
developing hypotheses for future research. The ﬁrst
analysis involved looking at the relationships among
the three DVs to determine if they appeared to be
measuring a single construct, using correlation
matrices at Intake, T1 and T2. It was predicted that
all variables would correlate with each other to a
moderate degree, reﬂecting common variance associated with the underlying SC construct. It was not
expected that the relationships among components
would change over time.
Language proﬁciency is a key subject variable
that aﬀects outcome in many treatment approaches
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(Gray, 1994; Prizant, Schuler, Wetherby & Rydell,
1997; Wetherby and Prutting, 1984). Part of the
appeal of LEGO as a therapy medium is the low
demand placed on verbal skill with a heavy emphasis on nonverbal communication and nonverbal
play. Consequently, it was expected that language
functioning would not be a signiﬁcant limiting factor for eﬃcacy of LEGO Therapy. To test this
hypothesis, subjects were divided into two groups
based on level of language functioning, so that
there was a language-impaired group (LI), N = 23,
and a nonimpaired group (NI) N = 24. Language
impairment was operationally deﬁned as a global
deﬁcit in language resulting in objective test scores
of at least two standard deviations below the mean
for the child’s chronological age. This was based
on results of a standardized speech-language assessment completed by a qualiﬁed speech-language
pathologist within the past 6 months (these evaluations were routinely provided by the state Department of Education for the subjects attending public
school, by the staﬀ speech-pathologist at one private school, and by a private practice speech
pathologist for the remaining children). The diﬀerence scores for the three DVs for NI and LI
groups in TP1 were compared using three t-tests
for matched samples (with Bonferroni correction).
There were not enough NI subjects in TP2 to warrant an analysis of the eﬀects of language on outcome at T2. It was predicted that language
impairment would not make a signiﬁcant diﬀerence
in treatment outcome for any DV.
Diﬀerences based on diagnosis of subjects
(Autistic Disorder, Asperger’s Disorder, and PDDNOS), are almost completely overlapped with
language impairment, so the eﬀect of diagnosis on
outcome variables was not assessed separately. All
subjects included in the NI group had a diagnosis
of either Asperger’s (N = 19) or PDD-NOS
(N = 5), while all subjects in LI had diagnoses of
Autistic Disorder (N = 13) or PDD-NOS
(N = 10). In order to assess the impact of intellectual functioning on social competence and gains in
social competence following LEGO therapy, subjects’ IQ scores (WISC-III) were recorded and correlations with outcome measures are reported
below. IQ scores for the NI and LI groups are presented in Table II.
A number of studies have suggested that therapy is more eﬀective if started earlier (e.g., Rogers,
1996), so a negative eﬀect of age of subject on
outcome was expected. The analysis of the impact
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Table II. Mean WISC-III IQ scores for Language Impaired
(N = 23) and Non-Language Impaired (N = 24) groups at T1

Mean

Standard
deviation

Range

Language impaired
Verbal IQ
Performance IQ
Full-scale IQ

65.73
81.23
70.64

10.11
12.76
9.27

41–85
52–105
55–89

Non-language impaired
Verbal IQ
Performance IQ
Full-scale IQ

98.19
99.19
97.81

15.69
16.00
12.58

76–129
69–134
77–120

of age on outcome was based on a comparison of
diﬀerence scores, thereby controlling for levels of
social development at the start of treatment. Consequently, any eﬀect of age on treatment outcome
would reﬂect solely the impact of delayed treatment.
The impact of age on outcome was assessed using
two multiple regression analyses, with age predicting
GARS-SI, SISC and DSI diﬀerence scores for TP1
and TP2.
Although LEGO has traditionally been associated with boys’ play interests, my experience has
been that it appeals equally to both genders
(although it is interesting that there do seem to be
diﬀerences in the style of LEGO play, and LEGO
Corp. has been producing LEGO products speciﬁcally targeting girls for some time now—to be
assessed in another study, perhaps). Gender eﬀect
on outcome was analyzed using three Student’s ttest for males and females in TP1 (males = 34;
females = 13), one for each of the three DVs. It
was predicted that there would not be a signiﬁcant
diﬀerence in outcome scores between the male and
female groups. There were not enough female subjects in TP2 to warrant analysis of gender eﬀects at
T2.
Finally, the duration of the waiting period
might have had a negative impact on outcome due
to delays in treatment, complications and exacerbations in symptoms in the interim, etc. (maturation
eﬀects were ruled out by use of the repeated measures design). The putative eﬀect of length of waiting period prior to treatment was analyzed using
two multiple regression analyses (TP1 and TP2)
with length of wait as the predictor and GARS-SI,
SISC and DSI as the target variables. It was predicted that waiting period would not account for a
signiﬁcant portion of variance in DV diﬀerence
scores at either T1 or T2.

Lego Therapy
Procedure
All subjects were given an intake evaluation
which included an observation of the child, interview of the parents, and completion of standardized
rating forms, including the GARS. Soon afterwards,
one or two school visits were arranged to observe
the subject in the classroom and on the playground,
and meet with teachers or other school staﬀ if possible. If the subject was considered suitable, and the
parents and others (including IEP teams) felt that
the therapy was necessary and potentially helpful,
they were put on a waiting list. The delay for a
treatment spot was based less on availability of
groups, than on availability of individual therapy
time (each group member also received once per
week individual therapy).
After a period of 3 months, if a therapy slot was
not yet available, the family was contacted and we
met to discuss options. School staﬀ were contacted
and the subject was assessed to update the treatment
plan. If the family and IEP team or other professionals agreed to continue waiting, the subject was again
placed on the waiting list. At 6 months, there was
another quarterly meeting and usually by then the
subject was given an individual therapy appointment
and assigned to a LEGO group. During the treatment phase of the study, the children participated in
one individual therapy session (60 minutes), and one
LEGO Club group session (90 minutes), per week.
All of the individual and group sessions were held at
my oﬃce, in the LEGO Room.
For most of the groups, there were therapeutic
aides, and in some instances, graduate students,
helping with the group. The sessions were conducted by myself, however, including the initial
check-in, and the LEGO activities for the session.
I was present throughout the session, and maintained only as much involvement as was necessary
to facilitate appropriate interactions and communication. Initially, when the children were younger
and not as experienced with the process, I needed
more help from the therapeutic aides, and needed
to be more active in prompting and cuing the children, as well as imposing corrective actions, such
as reviewing the rules, warning about time-out, and
having peers remind them as well. Individual sessions were one-on-one and were generally focused
on long-term LEGO projects which were used a
basis for developing communication and reciprocity, as well as for increasing self-eﬃcacy, task-focus,
and capacity for independent problem-solving.

565
Although for the most part, group membership
did not vary and the same members attended every
group, periodically, group members would move
from one group to another, or leave a group, and a
new member would be added. When a new member
was introduced, the other members were given at
least a couple of weeks’ warning, and the member
was then given an orientation to the group. The
members took turns reading the rules to the new
member, introducing themselves, and discussing the
activities of the group. Our discussion of the rules
usually included examples by each of the members
of when they had diﬃculty with a rule, and how
this was resolved. Visitors to the group, such as
TA’s or graduate students, were introduced as visitors, and again, the members were asked to review
the rules with them, and discuss the group activities.
The person’s role in the group was clariﬁed. There
was a surprising level of acceptance and ﬂexibility
in this regard, even for visitors who clearly had little
familiarity with LEGO.
In order to control for slight variations in
attendance and/or scheduling, inclusion of subjects
in the two study groups (TP1, TP2) was based on
completion of a number of therapy sessions: 12
group and individual therapy sessions to be
included in TP1, and 24 group and individual therapy sessions to be in TP2. Luckily, attendance was
very good and only two subjects out of 49 did not
complete the 12 weeks for TP1. The limiting factor
for TP2 was not the number of therapy sessions,
but the duration of wait-listing. Only 21 subjects
were on the waiting list for at least 6 months.
Once subjects began LEGO Therapy, there
was an initial meeting with the subjects and families
to discuss the rules, procedures, and strategies of
LEGO Therapy, and to collect objective data,
including GARS ratings. Meetings with school staﬀ
and observations of the subjects at school were
scheduled as soon as possible after the intake assessment. Re-assessments were done quarterly with all
subjects, including both the GARS ratings and
direct observations. The LEGO Club groups ran
continuously, and as members ‘‘graduated,’’ they
were either moved to an older group, or were discharged. New members and their families were
familiarized with the group process and the
LEGO Club rules. They viewed photos of the
members of their group before meeting them, and
usually had at least two individual therapy sessions
in the LEGO room before being introduced to a
LEGO group.
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RESULTS

DV Standard Scores
14

The mean GARS-SI, SISC and DSI scores for
all subjects at Intake, C1, C2, T1 and T2 are presented in Table III. These data were converted into
standard scores (mean ¼ 10, SD = 1.0), with the
GARS-SI scoring inverted, for the purposes of
direct comparison, and are presented in Fig. 1. An
ANOVA for matched samples (repeated measures)
was used to compare the three DV diﬀerence scores
from Intake1 to C1 (CP1), with DV diﬀerence scores
from C1 to T1 (TP1). This ANOVA was repeated
for comparisons of the DV diﬀerence scores for CP2
(C1 to C2) and TP2 (C2 to T2); see Table IV. Comparability of variances for the two mean comparisons (Levene’s Test of Equality of Variances) were
calculated for all three DVs at T1 and T2. None of
the sample variances were signiﬁcantly diﬀerent (all
F’s < 1); see Table IV. As is evident from Table IV,
there was a signiﬁcant main eﬀect of treatment on
outcome data, at T1, with F (44) = 6.36, p < .01.
A posthoc examination of cell mean diﬀerences indicated that all three DVs were signiﬁcantly higher in
the treatment phase than in the waiting list control
phase of the study (all p’s < .01). At T2, the main
eﬀect of treatment was even larger, F (19) ¼ 13.57,
p < .01, and again all three DVs were signiﬁcantly
higher in the treatment phase than in the waiting-list
control phase (p’s < .01).
The results overall indicate signiﬁcant diﬀerences between the treatment and control phases on
all three DVs for both CP1/TP1 and CP2/TP2. The
subjects’ DV scores showed signiﬁcant improvement
at T1 and T2, while their scores remained essentially
Table III. Mean GARS-SI, SISC and DSI for All Subjects at
Intake, C1, C2, T1 and T2
Dependent variables
GARS/SIa
Treatment/control
phase
Intake
C1 (N = 47)
C2 (N = 21)
T1 (N = 47)
T2 (N = 21)
a
b
c

SISCb

DSIc

X

SD

X

SD

X

SD

10.15
10.25
10.00
8.87
7.19

1.47
1.39
1.69
1.56
1.29

2.53
2.40
2.40
4.06
4.38

1.90
1.99
1.99
1.72
1.28

19.83
21.00
19.71
36.55
55.71

12.89
12.04
9.17
13.18
20.60

Lower score on GARS-SI indicates improvement.
SISC = number of contacts per ½ hour.
DSI = average duration of interaction.

Mean = 10, SD = 1.0

Main Analyses
12

GARS-SI
SISC
DSI

10
8
6
4
2
0
Intake

C1

C2

T1

T2

Phase
Fig. 1. Standard scores (mean = 10, SD = 1.0) for GARS-SI,
SISC and DSI, at Intake, C1, C2, T1 and T2.

Table IV. Results of ANOVA’s for Matched Samples Comparing
GARS-SI, SISC and DSI Diﬀerence Scores for Treatment and
Control Phases at 12 Weeks (T1/C1—Intake) and 24 Weeks
(T2/C2 – T1/C1).
Levene’s test for
equality of variances
T1: CP1 vs. TP1 (N = 47)
Overall
F = 9.15
GARS-SI
F = 4.53
SISC
F = 4.33
DSI
F = 5.97

p
p
p
p

<
<
<
<

.01
.01
.01
.01

F = .737
F = .921
F = .753

p  .39
p  .34
p  .39

T2: CP2 vs. TP2 (N = 21)
Overall
F = 13.57
GARS-SI
F = 6.06
SISC
F = 4.51
DSI
F = 7.32

p
p
p
p

<
<
<
<

.01
.01
.01
.01

F = .794
F = .093
F = .342

p  .38
p  .96
p  .56

unchanged during the waiting list period. As is clear
from an examination of the CP1 and CP2 data
(Table III and Fig. 1), no improvement was made
in SC measures over a 6 month period, indicating
that without the social skills intervention, it is likely
that the subjects would have made little if any
improvement over an indeﬁnite period of time (i.e.,
no evidence of maturation).
Treatment had a clinically signiﬁcant impact on
all three SC measures. On DSI, TP1 participants
improved from an average of 21.00–36.55 seconds
in 12 weeks (74% increase), and TP2 participants
increased their DSI to 55.71 seconds in 24 weeks.
That is, a 175% increase in duration of social interaction with peers in an unsupervised and unstructured situation. This was in marked contrast to the
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waiting list control phase during which there was
virtually no change in the average DSI: 19.83 seconds at Intake, 21.00 seconds at C1, and 19.71 seconds at C2 (no signiﬁcant diﬀerences, t-test values
< 1.0). There were also large gains in SISC during
TP1 and TP2. As was predicted, SISC improved
most in the ﬁrst 12 weeks (2.40–4.06 contacts per ½
hour, 69% improvement), and then the gains were
slower for the next 12 weeks (4.06–4.38 contacts per
½ hour, 8% improvement). These gains were significantly better than during CP1 and CP2, when SISC
showed a slight decrease (2.53–2.14 contacts per ½
hour) see Fig. 1. There were also large decreases in
the GARS-SI scores from C1 to T1 and from C2 to
T2. Again, as was predicted, the improvement from
C1 to T1 on this measure ()1.38) was less evident,
than from C2 to T2 ()2.81), suggesting that
improvements in complex social behavior patterns
take longer than gains in motivation to initiate
interaction.
Secondary Analyses
Correlation matrices for inter-correlations of
the three DVs at Intake, T1 and T2 are presented in
Table V. At Intake, all three of the DVs show moderately strong and statistically signiﬁcant correlations, with the strongest relationship between SISC
and GARS-SI. At T1, the correlations are weaker,
although still signiﬁcant for the relationships
between SISC and GARS-SI, and GARS-SI and
DSI (p < .01). At T2, only the relationship between
GARS-SI and SISC is still signiﬁcant (p < .01).
Overall, then, the correlation data support the use
Table V. Correlation Matrices of Dependent Variables at Intake,
T1 and T2
GARS-SI

SISC

DSI

1.00

Intake
GARS-SI
SISC
DSI

1.00
).596a
).382a

1.00
.365a

T1
GARS-SI
SISC
DSI

1.00
).459a
).374a

1.00
).026

T2
GARS-SI
SISC
DSI
a

p < .01.

1.00
).530a
).197

1.00
).060

of these three variables to represent a single construct, social competence. It is not clear why this
relationship becomes less evident as the subjects
improved. The GARS-SI measure appears to be the
single best predictor of treatment outcome, and correlates best with both of the other components. This
is not surprising since the scale contains items
related to both social aloofness and inappropriate
behavior in social contexts.
The impact of language impairment on the outcome data was not as predicted (see Table VI). The
language impaired (LI) group, N = 23, scored signiﬁcantly lower on the SISC variable for TP1.
Although this diﬀerence was not large, it was statistically signiﬁcant. Since diﬀerence scores were used,
the diﬀerence between the groups on outcome was
not due to the LI group starting at a lower point
on SISC. This ﬁnding suggests that despite the use
of a therapy medium that accommodates language
deﬁcits very well, subjects with a communication
deﬁcit continue to lag behind subjects without language deﬁcits in initiation of social contact with
peers. Of course, the good news is that the LI group
was not diﬀerent from the NI group on either of
the other DVs, GARS-SI and DSI. This result suggests that the LEGO Therapy was eﬀective in
improving duration of peer social interaction and
decreasing autistic withdrawal and rigidity in
language impaired subjects just as eﬀectively as
subjects without language deﬁcits.
A canonical correlation analysis was performed
with IQ scores at T1 (Verbal, Performance and
Full-Scale) as predictors, and changes in SISC, DSI
and GARS-SI from T1 to T2 as target variables, in
order to assess the impact of IQ on treatment outcome. There were no signiﬁcant correlation between
IQ scores and change in outcome measures, with an
overall canonical correlation of .202 (N.S.). WISCIII scores did not predict changes in SISC (canoni-

Table VI. GARS-SI, SISC and DSI Diﬀerence Scores for
Language-Impaired (LI) and Non-Language-Impaired (NI)
Groups at T1.
Mean diﬀerence scores

1.00

1.00

LI (N = 23)

NI (N = 24)

Dependent
variable

X

SD

X

SD

t-test (df = 46)

GARS-SI
SISC
DSI

1.22
1.22
1.39

0.95
1.68
0.85

1.54
2.25
1.63

1.25
1.82
2.24

0.99, N.S.
2.02, p < .05
0.49, N.S.
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cal r = .133, N.S.) DSI (canonical r = .152, N.S.),
or GARS-SI (canonical r = .050, N.S.) indicating
that LEGO Therapy eﬃcacy was not aﬀected by
cognitive level of participants.
The multiple regression analyses with age as
predictor and the three DVs (expressed as diﬀerence
scores) as criteria for TP1 and TP2 showed no signiﬁcant correlation between age and outcome. For
TP1, the multiple r = .163, N.S., and for TP2, multiple r = ).032, N.S. These results were somewhat
surprising given the weight given to early intervention in the literature. Of course, in the current
study, none of the subjects was at an age that
would be considered to be early childhood (the
youngest subject was six at the start of the waiting
list phase). The age range of children in the study
was limited to mid-childhood to teens, and so this
may not have been a fair test of the hypothesis that
treatments starting earlier have greater impact.
The Student’s t-tests on diﬀerences between
means for male and female subjects on the diﬀerence scores for the three DVs are presented in Table
VII. As was expected, there were no diﬀerences
between male and female subjects on any of the
outcome measures, suggesting that gender diﬀerences do not aﬀect the eﬃcacy of LEGO Therapy.
Finally, there was no statistically signiﬁcant relationship found between duration of wait list and
outcome at either T1 (multiple r (47) = )0.16,
N.S.) or T2 (multiple r (21) = 0.18, N.S.).

DISCUSSION
Overall, the research results support the use of
LEGO as a therapeutic medium for improving
social competence in children with autistic spectrum
disorders. Statistically signiﬁcant and clinically
meaningful gains in three measures of social compeTable VII. GARS-SI, SISC and DSI Diﬀerence Scores for Male
and Female Subjects Groups at T1
Mean diﬀerence scores
Male
(N = 34)

Female
(N = 13)

Dependent
variable

X

SD

X

SD

t-Test
(df = 19)

GARS-SI
SISC
DSI

1.35
1.88
1.33

1.09
1.79
0.90

1.46
1.38
1.22

1.27
1.71
1.39

0.28, N.S.
0.89, N.S.
0.27, N.S.

tence were made after 12 weeks of therapy, and
these gains were sustained and even larger after
24 weeks. The therapy approach would not be considered intensive, in that it required only two and a
half hours per week, 1 hour of individual and
90 minutes of group therapy. Nonetheless, the participants showed improvements in initiation of
social contact with peers, duration of social interaction with peers, and decreased scores on a standardized measure of social impairment (GARS-SI).
From a clinician’s point of view, it is especially
important that the gains made as a result of the
intervention were apparent in unstructured and
unsupervised social situations at school, and not
just on rating scales or in the therapy room, or
while under the direction of an in-school therapist
or aide.
The results reported have methodological and
psychometric limitations, however, which should be
taken into consideration. First, the ratings were not
made by blind observers. Although the data was
collected prior to the decision to use them for
research, there is nonetheless some potential observer bias, and inter-rater and test–retest reliability
values were only moderate. The use of the GARSSI subscale is also somewhat questionable since the
GARS has shown some psychometric problems
(South et al., 2002), and the SI subscale has not
been established empirically as a measure of clinical
change (data on this issue is currently being prepared for publication, and initial analyses show a
reasonably good correlation between changes in the
GARS-SI and changes in the Vineland Socialization
Domain).
The treatment strategies that were implemented
in the therapy were similar to those described by
other clinicians, including behavioral intervention,
peer support, use of rules to guide social behavior,
and guided practice of social problem-solving. The
unique aspects of LEGO Therapy are: (1) blending of individual and group therapies to enhance
eﬃcacy of both; (2) use of play materials, LEGO,
which were inherently interesting and motivating to
the clients, and which lent themselves to promoting
social interaction and development of social competence through collaborative and interactive play; (3)
creation of a social group with which the clients’
identify and which helps develop a need for social
approval in order to enhance peer modeling.
The results reported above are somewhat preliminary, and further research is clearly needed in
order to elucidate important aspects of the interven-
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tion. First, it will be important to try to determine
the extent of generalization of LEGO play and
improvements in social competence to multiple contexts, as well as over a longer time period. Second,
further research should analyze the components of
the intervention to determine which are the most
important and eﬀective features, such as the individual vs. group modalities, behavior reinforcement,
social rule-setting, collaborative work, nonverbal
format, improvement of play skills, etc. In this
regard, it would also be helpful to determine what
impact the therapy is having on underlying social
cognition and attitudes, such as theory of mind
(Baron-Cohen, 1995), social interest, social anxiety,
self-eﬃcacy and/or need for social approval. Of
course, it will also be important to understand why
it was that LEGO was such an eﬀective modality
of intervention for these children, that is, what is it
about LEGO that made it so attractive to the subjects, and why did it sustain the interest of so many
autistic children for so long?
The answer to these questions in part is the
nature of the materials themselves, and the way
they were developed. The LEGO Educational
Division (formerly LEGO Dacta) has long supported use of LEGO materials in classrooms, and
recently there have been some broad-based and
comprehensive studies assessing the eﬃcacy of
LEGO as opposed to more traditional teaching
materials (e.g., Falbel, 1999; Noble, 2001). The
study by Falbel (sponsored by both LEGO
Dacta and MIT’s Media Lab, under direction of
Dr. Seymour Papert) is especially instructive. The
study assessed the impact of the provision of
LEGO educational materials to a large number of
elementary schools in Peru. The researchers examined educational and psychological variables in a
sample of male and female 2nd, 4th and 6th grade
students at 15 schools provided with LEGO activities daily (N = 1653), as well as a matched sample
of control schools in which LEGO materials were
not available. Measures included assessments of
academic skills in four areas (Mathematical skills,
Technological knowledge, Spanish performance,
Eye-hand coordination), and an assessment of ‘‘pedagogical self-esteem.’’ The MIT researchers found
signiﬁcant gains in all of the academic areas as well
as on the Self-Esteem Inventory (SEI, Coopersmith,
1981).
Teachers involved in the study reported that
the LEGO participants had shown improvements
in conﬁdence and sociability: ‘‘It is noticed that,
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those students who before would not talk, now
express more freely and keep closer relationships
with their classmates. In some way or another the
work around the LEGO Dacta material implies
communication within the working group. That
would encourage the development of inter-learning
groups and the consideration of the work in group
as one of the best ways to make an eﬃcient mediation.’’ (Falbel, 1999, p. 20). Although there have
not been studies of LEGO used as a mental health
intervention per se, the wide use of LEGO in educational settings, from elementary to high schools,
suggests there is certainly an undeveloped potential
for clinical applications.
It may turn out in the long-run that there is
nothing unique about LEGO, after all. The
importance of the present study may be that a
method for engaging autistic children in a therapeutic process was found. Other strategies for improving the social interest and motivation for learning
social skills in autistic children may be readily available. At present, however, these methods are not
apparent in the research literature. In fact, the
methods most widely researched are for the most
part, as noted earlier, un-engaging and diﬃcult to
get motivated participation. LEGO Therapy seems
to allow autistic children to have their cake and eat
it, too: They showed considerable measurable beneﬁt, and they enjoyed themselves.
The ﬁnding of improvements on all three measures of social competence in subjects who exhibited
signiﬁcant language impairment, in addition to
social skills and coping deﬁcits, is an especially
important result. Although these subjects did not
do as well as their nonlanguage impaired peers on
self-initiating social contact, they made signiﬁcant
gains nonetheless, especially on sustaining social
interactions with peers, and in terms of reducing
autistic aloofness and rigidity (as measured by the
GARS-SI scale). Given that social skills play such
an important role in long-term outcome, LEGO
Therapy may be an important intervention strategy
for this population, especially those for whom the
opportunity for early intensive behavioral intervention has been missed. The results here suggest that
language impairment does not need to be a limiting
factor in terms of improving social competence in
middle-childhood clients. The methodology of intervention likely makes a big diﬀerence, though: the
language impairment factor may not have been so
small in an outcome study of a language-based therapy approach. Cognitive level of subjects also did
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not aﬀect outcome, with an overall weak correlation
between IQ scores and outcome measures.
The ﬁnding of no relationship between age of
subject and outcome was especially encouraging.
This was not expected, although, as was noted
above, there was no early-childhood comparison
group—perhaps children starting younger would
have done even better. An attempt at a younger
LEGO Therapy group has been attempted, however, with mixed results. The impetus for social play
and the development of a need for social approval,
as well as the awareness of social and behavioral
rules, were much less evident in the younger subjects. Fine motor and hand-eye coordination were
also limiting factors, although this may be
ameliorated by use of the early-childhood LEGO
materials (LEGO Duplo). An attempt at earlychildhood LEGO Therapy may still be warranted.
The absence of an age eﬀect was also surprising
given that many of the older subjects appear to lose
interest in LEGO sometime after puberty. Luckily, this did not seem to be a factor, due in part, no
doubt, to the sophistication of the LEGO materials developed for teens (LEGO Technic,
LEGO Media, LEGO Mindstorms). Many
of my young-adult clients—and not-so-young-adult
colleagues—still enjoy long, productive visits to the
LEGO room.
The moderate level of correlation among the
three dependent measures supports the construct
validity of Social Competence as it was used in this
study, and each of the measures appeared to be
measuring both unique and shared variance in the
target construct. Nonetheless, the use of the three
DVs was cumbersome, both in terms of collecting
data, and analyzing results. Unfortunately, there is
not currently a single measure of social skills or
social competence which combines structured observation with standardized assessment of component
skills (verbal and nonverbal communication, understanding social rules and norms, motivation, competence, social cognition). This is certainly an area
that warrants further research.
In conclusion, the LEGO play materials
appear to be a particularly eﬀective medium for
working with autistic spectrum children. The materials lend themselves well to a variety of intervention strategies, and the inherent interest for playing
with them strongly improves the willingness of clients to engage in therapeutic activities, and to
engage both with the therapist, and peers, in joint
tasks. Although this research was not supported by
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the LEGO Corporation in any way, there has
recently been an increase in educational grants and
research focused on the beneﬁts of the LEGO system. Other clinicians and educators may wish to
explore the utility of LEGO with other clinical
populations, and in other treatment modalities. A
more detailed manual describing the methods of
intervention presented in this study will be, hopefully, forthcoming.
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