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Abstract Today, there are several interventions that can be
implemented with individuals diagnosed with autism spec-
trum disorder. Most of these interventions have limited to no
empirical evidence demonstrating their effectiveness, yet they
are widely implemented in home, school, university, and com-
munity settings. In 1996, Green wrote a chapter in which she
outlined three levels of science: evidence science, pseudosci-
ence, and antiscience; professionals were encouraged to im-
plement and recommend only those procedures that would be
considered evidence science. Today, an intervention that is
commonly implemented with individuals diagnosed with au-
tism spectrum disorder is Social Thinking®. This intervention

has been utilized by behaviorists and non-behaviorists. This
commentary will outline Social Thinking® and provide evi-
dence that the procedure, at the current time, qualifies as a
pseudoscience and, therefore, should not be implemented with
individuals diagnosed with autism spectrum disorder, espe-
cially given the availability of alternatives which clearly meet
the standard of evidence science.
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In 1996, Green wrote a seminal chapter entitled, Evaluating
Claims about Treatments for Autism. In this chapter, Green
described three levels of science (i.e., science, pseudoscience,
and antiscience) which can be utilized as a guide to evaluate
treatments for individuals diagnosed with autism spectrum
disorders (ASD). Science was defined as relying Bon direct,
objective observation and measurement of phenomena, sys-
tematic arrangement of events, procedures to rule out alterna-
tive explanations for what is observed, and repeated demon-
strations by individuals working independently of one
another^ (Green 1996, p. 15). Pseudoscience was defined as
treating Bphenomena that do not have the hallmarks of scien-
tific methods or evidence as if they were scientific. Beliefs that
are not based on objective facts are ‘dressed up’ to superficial-
ly resemble science^ (Green 1996, p. 16). Antiscience was
defined as Bthe outright rejection of the time-tested methods
of science as a means of producing valid and useful
knowledge^ (Green 1996, p. 16).

In addition to these definitions, Green (1996) provided
several hallmarks of pseudo- and antiscience, which included,
but were not limited to, the promoters of the treatment: (a)
claiming they can produce high levels of success quickly
across a variety of disorders; (b) providing little to no objective
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data to support effectiveness, but rather providing anecdotal
evidence (e.g., testimonials or personal stories) to demonstrate
the procedure’s effectiveness; (c) stating that other proven ther-
apies are unnecessary, harmful, or inferior with no objective
proof to support these claims; (d) stating that the procedures
would be difficult to evaluate using scientific methods; and (e)
using slogans that have face validity as a way to market their
therapy. Normand (2008) also provided several characteristics
of pseudoscience while discussing some requirements to be
considered evidenced based. These included, the use of testi-
monials in favor of objective data, dismissing scientific evi-
dence based on unfounded problems with the experimental
arrangement, and rejection as a form of evidence.

Today, there are hundreds, if not thousands, of interventions
for individuals diagnosed with ASD (Freeman 2008; Lerman
et al. 2008; National Autism Standards 2015; Research Autism
Improving the Quali ty of Life 2015 http: / /www.
researchautism.net/autism-interventions/types), many of
which would be considered pseudo- or antiscience (Freeman
2008). Some have even stated, Bone would be hard pressed to
find an area more widely affected by rampant pseudoscience
than that of autism treatment…^ (Normand 2008, p. 42). One
treatment approach that is gaining popularity and is being in-
creasingly implemented with individuals diagnosed with ASD
is Social Thinking®. Social Thinking® is being utilized in
school districts, home programs, and clinic settings by both
non-behaviorists and behaviorists; however, the question that
has not been asked or answered is:Would Social Thinking® be
considered science, pseudoscience, or antiscience? The pur-
pose of this paper is to briefly evaluate Social Thinking® and
attempt to determine which level of science it falls under.

Overview of Social Thinking

Social Thinking® is based on a combination of three major the-
ories: (a) central coherence theory, (b) executive dysfunction, and
(c) theory of mind. Social Thinking® also incorporates compo-
nents of cognitive behavioral therapy (Winner 2007a, p. v–viii).
Social Thinking® is concerned with a person’s ability to gauge
their own thoughts, emotions, beliefs, and social knowledge; to
understand another person’s thoughts in a given social situation;
and to change their own social behaviors based upon their ability
to think about social behaviors. Ultimately, it is a mentalistic
approach; it works off the hypothesis that by changing your
thought process (e.g., thinking), you can improve your social
behaviors, social interactions, and relationships. Social
Thinking® can be implemented with multiple populations but
is commonly utilized for individuals diagnosed with ASD.

The procedure was first developed, implemented, and dis-
seminated (through curriculum books, the internet, and work-
shops) byMichelle GarciaWinner (2000, 2005a, b, 2007a, b).
Winner has created a framework (i.e., the I LAUGH model

(Winner 2000)) and several different treatment procedures to
help guide professionals; treatment procedures include teach-
ing a Social Thinking® vocabulary (Winner 2007a), using
various worksheets (Winner 2005b), exercises in theory of
mind/social cognition (Winner 2005a, b), using a rubber
chicken (Winner 2007a), me binders (Winner 2007a),
superflex® (Madrigal and Winner 2008), and the social detec-
tive (Winner and Crooke 2008). The approach differs from
applied behavior analysis (ABA) in terms of the definition
of what constitutes a behavior, perspectives on how behavior
change is achieved, the conceptualization of social behavior,
and the approaches utilized. Behaviorists look to change the
individual’s environment and use consequences (reinforce-
ment and punishment) to change social behavior; implemen-
ters of Social Thinking® want to change an individual’s social
cognition. Proponents of ABA define behavior as on observ-
able and measurable event; proponents of Social Thinking®
are more concerned about the internal behaviors (e.g., thought
process) of the individual. From a behavior analytic perspec-
tive, behavior change is achieved when an individual demon-
strates the behavior; from a Social Thinking® perspective, a
change in an individual’s thought process is more valued, as
opposed to overt behaviors.

What is the Scientific Evidence?

To date, there have only been two published studies evaluating
Social Thinking® for individuals diagnosed with ASD or any
other populations. The first study was conducted by Crooke et
al. (2008) and was published in the peer-reviewed Journal of
Autism and Developmental Disorders. The second study was
conducted by Lee and colleagues (2009) and was published in
the non-peer-reviewed Hong Kong Journal of Mental Health.
Both studies utilized a one-group pretest-posttest design,
which is considered a pre-experimental design (Campbell
and Stanley 1968). Crooke and colleagues collected objective
data and found an increase in positive behaviors and a de-
crease in undesired behaviors following intervention. Lee
and colleagues created their own subjective rating scale and
found small increases in overall social behavior following
intervention. Both studies had serious methodological flaws
which minimize the usefulness of their findings. For one, both
studies did not clearly define their independent variables,
making it difficult for researchers and practitioners to replicate
the procedures. The requirement for researchers to operation-
ally define procedures so that others can replicate has long
been a standard of good scientific practice. Second, only one
of the studies utilized objective measurement. The use of ob-
jective measurement is also an important component of scien-
tific standards as it helps ensure that behavior was actually
changed. Third, and most importantly, both studies utilized a
pre-experimental design that does not control for six of the
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eight threats to internal validity and none of the threats to
external validity (see Campbell and Stanley 1968). Finally,
only one of the studies was published in a journal that utilizes
a peer review process (i.e., Crooke et al. 2008). Therefore,
there has been scarce research on social thinking, the research
that has been conducted has serious methodological flaws,
and the research does not meet many of the established scien-
tific standards. Based on this information, Social Thinking®,
to date, cannot be considered evidence based, empirically sup-
ported, or a scientific approach.

Characteristics of Pseudoscience or Antiscience

Does Social Thinking® Engage in Dressing Up?

Promoters of pseudoscience often dress up their treatment
approach by using respected or known scientists/
professionals to endorse a procedure or by using these same
professionals’work to show that their own work has empirical
support, when in reality it does not. First, Winner has well-
known professionals endorsing Social Thinking®; these pro-
fessionals include Carol Gray (Winner 2007a), Brenda Smith
Myles (Winner 2005b), Partricia Prelock (Winner 2013), and
Kari Burron (Winner 2007b). Although endorsements are
commonly utilized for curriculum books or to note the current
evidence base, they are not typically used to validate the ef-
fectiveness of a procedure. Endorsements of Social
Thinking®, impart the impression that the concepts and pro-
cedures meet scientific standards. This is especially problem-
atic given that, to date, there is no empirical evidence for
Social Thinking® (see below).

Second, Winner uses known concepts such as Gestalt or
areas of deficits (e.g., humor or imitation) as a way to promote
her I LAUGH Framework Model (Winner 2007a), despite no
evidence demonstrating that the model can be utilized to help
guide treatment decisions, increase pro-social behavior, or im-
prove an individual’s quality of life. Finally, Winner frequently
cites researchers or known professionals’ opinions or previous
research, not related to Social Thinking®, to promote concepts
and/or treatment approaches of Social Thinking®; these pro-
fessionals include Carol Gray (Winner 2007a, p. 71), Nathan
Emery (Winner 2007a, p. 105), Simone Baron-Cohen (Winner
2013, p. 36), and Steven Gutstein (Winner 2007a, p. 19). The
reference towards these researchers and professionals dress up
the lack of objective scientific evidence for Social Thinking®
and is a hallmark of pseudoscience (Green 1996).

Does Social Thinking® Use Anecdotal Claims with No
Objective Proof?

A hallmark of pseudoscience and antiscience approaches is
providing an abundance of anecdotal evidence without

furnishing any empirical evidence. A common theme found
in many of the Social Thinking® products are claims of im-
portance or effectiveness based upon anecdotal information.
When discussing the merits of Social Thinking® for teaching
high-functioning individuals with ASD, Winner provides un-
founded claims, such as, BThe only teaching approach that
appears to be of real help is cognitive behavioral therapy^
(Winner 2007a, p. 12). Furthermore, Winner states BSocial
Thinking is the master key that unlocks all the other social
doors^ (Winner 2013, p. 25). In addition to the non-
empirically based claims about the overall effectiveness of
Social Thinking®, when discussing using a rubber chicken
(another treatment procedure) Winner stated B…students re-
spond to the chicken.^ (Winner 2007a, p. 72).

Finally, information from clinical case studies, with no ac-
tual clinical data, is also presented as further proof. In
Winner’s book Thinking About You Thinking About Me
(Winner 2007a), she provides over 50 descriptions of case
studies while providing no objective data. Thus, the use of
anecdotal information with no objective data commonly oc-
curs in Social Thinking® products; this characteristic is also a
hallmark of pseudoscience and antiscience.

Does Social Thinking® Make Negative Statements
About Other ProvenApproaches with NoObjective Data?

Promoters of pseudoscience or antiscience might also cover
up their lack of objective data for their own approach by mak-
ing statements that other proven therapies are unnecessary,
harmful, or inferior to their therapies; however, they will be
unable to provide any objective proof to support these claims
(Green 1996; Normand 2008). Winner has provided mixed
statements about ABA. For a child who is more impaired
(labeled by Winner as a severely impaired perspective taker),
Winner has stated that BA strong focus on behavioral teaching
methods will be most effective…^ (Winner 2007a, p. 6).
When asked if one should choose a behavioral approach or
Social Thinking® approach, Winner has answered, Brather
than argue whether a student should receive ABA or Social
Thinking, instead we should continue to explore how we can
merge the best ideas from both treatments into one interven-
tion approach for our higher functioning students^ (Winner
2010). This, of course, goes against the empirical evidence
that an eclectic approach is not an effective intervention for
individuals diagnosed with ASD (Howard et al. 2014).
Unfortunately, an eclectic approach can have serious negative
consequences for an individual diagnosed with ASD and for
their families. For one, an eclectic approach may reduce the
intensity of ABA and, therefore, children will not receive the
proper amount of hours necessary to make meaningful chang-
es. Second, eclecticism may dilute the effectiveness of the
ABA approach by implementing procedures that are not con-
ceptually consistent with ABA-based procedures. Finally, it
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can be a waste of both time andmoney for the parents as it will
not have the same effects as a pure ABA approach.

The preponderance of statements that Winner has made
about ABA, however, have been negative and unsupported
by empirical evidence. For example,Winner claims, Bstudents
with learning challenges such as Asperger’s Syndrome often
find A–B–C type behavioral programs demeaning or
ineffective^ (Winner 2007a, p. 152). Winner also claims that
skills taught with ABA Bquickly lose their power among
many of our brighter students with social cognitive deficits^
(Winner 2007a, p. 152). Additionally, Winner has questioned
if individuals diagnosed with ASD have actually made im-
provements with intervention based upon ABA (Winner
2013, p. 12). Finally, Winner called into question if ABA is
comprehensive enough to treat all deficits associated with au-
tism: BThe principles of ABA may facilitate some level of
learning for all spectrum students, but ABA does not ade-
quately address the whole treatment program for student with
ASD…^ (Winner 2008, p. 13).

It is clear, based upon Winner’s books, conferences, and
blogs, that she does not endorse behaviourally based proce-
dures for high-functioning individuals with ASD and, there-
fore, is dismissive of an intervention that has an abundance of
scientific evidence. This is despite the fact that ABA proce-
dures have empirically demonstrated improvements for spe-
cific and overall social behaviors for high-functioning individ-
uals diagnosed with ASD (Brodhead et al. 2014; Kamps et al.
1992; Koegel et al. 1992; Koegel and Frea 1993; Laugeson et
al. 2012; Leaf et al. 2015; Nikopoulous 2007; Weiss and
Harris 2001).

Does Social Thinking® Outright Reject Science?

Promoters of antiscience might also outright reject the scien-
tific method or state that standard procedures would not be
able to capture the behavior change produced by their inter-
vention.Winner’s statements about scientific methods are also
mixed. On the one hand, Winner has stated BHopefully more
published research as to the [Social Thinking®] treatment ben-
efits will be forthcoming^ (Winner 2007a, p. 16). The major-
ity of statements about research and/or empirical evidence,
however, have been either dismissive or negative. For exam-
ple, Winner has stated that when we start off by conducting
research BWe have put the proverbial cart before the horse in
being asked to provide scientifically rigorous evidence for an
area that remains highly subjective and open to interpretation
in every facet of its application^ (Winner 2013, p. 229).
Winner has also stated, BWhile we wait for research to teach
us more about these complex students, we need to conduct
grass roots campaigns of our own to teach educators and par-
ents about the very challenges these students face…^ (Winner
2007a, p. V). Winner has also challenged if evidence based is
feasible for evaluating interventions targeting social skills,

stating: BIs it even feasible to think that evidence-based prac-
tices can be developed for teaching social skills?^ (Winner
2008, p. 17).

The implication of her statement is that she rejects the
abundance of research demonstrating effective behaviorally
based treatment methods. These statements are similar to other
professionals from non-ABA fields (e.g., the Son-Rise
Program) who also reject the previous ABA-based research
for individuals diagnosed with ASD (Autismtreatment 2015).
It is clear that proponents of Social Thinking® do not believe
that science is important in making treatment decisions.
Winner has also made claims that Bwe cannot research wheth-
er or not we made people think more about people^ (Winner
2007a, p. 38). Finally, Winner has stated that we should con-
sider moving away from science with the following statement:
BIf our goal is to determine the best or most promising prac-
tices, we need to consider more than the best scientific
evidence.^ (Winner 2008, p. 107). Statements such as this
suggest that proponents of Social Thinking® may believe that
it would be difficult to evaluate their procedures utilizing the
scientific method and that it should be abandoned.

Recommendations and Conclusions

At the present time, there are only two published studies (only
one of which was published in a peer-reviewed journal)
attempting to evaluate Social Thinking®, and both studies
have serious methodological flaws. Although there is a per-
ception among consumers that there is an abundance of writ-
ten material supporting the efficacy of Social Thinking, the
nature of the written documentation does not satisfy the re-
quirements of evidence science. Even more concerning is that
Winner’s writings contain many of the components of either
pseudoscience or antiscience that were identified by Green
(1996) and Normand (2008). Therefore, at the present time,
Social Thinking® qualifies as a pseudoscience. Additionally,
the National Autism Standards Phase 2 (2015) has claimed
that Social Thinking® is an unestablished intervention. The
fac t tha t Soc ia l Thinking® is an unes tab l i shed
intervention and qualifies as a pseudoscience has very practi-
cal implications for behaviorists, other professionals, and par-
ents of individuals diagnosed with ASD.

Social Thinking® lacks many of the dimensions commonly
associated with ABA (Baer et al. 1968). Social Thinking® is
not analytic, as there has been no evidence showing that im-
plementers of Social Thinking® are in fact responsible for
changing an individual’s behavior(s). Social Thinking® is also
not behavioral; the implementers are typically more concerned
with what a person can be brought to say than what they can
actually be brought to do. Social Thinking® is not technolog-
ical as the procedures have not been clearly defined. Social
Thinking® has not been empirically shown to be effective nor

Behav Analysis Practice



is it conceptually systematic as implementers contribute
change in behavior to internal processes as opposed to chang-
es in one’s environment. Finally, Social Thinking® is not sci-
entific as there has been limited to no studies demonstrating
that it is an effective procedure and several comments made
about how science may not be appropriate. Therefore, Social
Thinking® does not conform to the core principles of the field
of ABA or scientific evidence (Baer et al. 1968; Green 1996;
Normand 2008).

Behaviorists should not engage in procedures during clin-
ical practice that would be considered pseudoscience or anti-
science, as doing so can cause harm to an individual diag-
nosed with ASD and their family. Additionally, doing so
would not align with a behaviorist’s training. As such, both
certified and non-certified behavior analysts should not imple-
ment, recommend, or endorse Social Thinking®; doing so
would violate the ethical guidelines described by the
BACB® (BACB 2015; retrieved from: http://www.bacb.
com/index.php?page=57). The ethical standards of BACB
state that behavior analysts have to design behavior change
programs that are consistent with behavior analytic principles
and indicate that endorsement of Social Thinking®would be a
violation of a client’s rights to effective treatment (BACB
2015; retrieved from: http://www.bacb.com/index.php?
page=57). These violations could result in disciplinary
action against a certified behavior analyst.

Professionals working in public school districts should also
not implement, recommend, or endorse Social Thinking® as
part of a student’s education, as IDEA states that only
evidence-based procedures should be utilized (IDEA 2004).
Finally, we would encourage other professionals (e.g., speech
language pathologists or social workers) and parents of indi-
viduals with ASD not to implement Social Thinking®, as the
results of the intervention are unproven and would likely
waste time, money, and energy on a non-scientific/non-evi-
dence-based procedure.

When confronted by a parent or caregiver seeking a novel
or alternative form of treatment, such as Social Thinking®, we
recommend following a similar approach outlined by previous
research (e.g., Chok et al. 2010; Lerman et al. 2008; Montee et
al. 1995). First, closely examine the literature to determine the
current level of scientific evidence and, if possible, guide the
client to do the same. Second, if limited to no rigorous evalu-
ations of the treatment currently exist, discuss this with the
client and caution against the use of non-validated treatments.
Third, if necessary and possible, research the effectiveness of
the treatment utilizing Normand’s (2008) approach (e.g.,
Chok et al. 2010; Lerman et al. 2008). Finally, disseminate
the results for the consumer, scientific, and practitioner
communities.

Despite Social Thinking® being a non-scientific and non-
evidence-based procedure, there are valuable lessons that can
be learned from Social Thinking. First, behaviorists need to do

a better job of disseminating that our procedures are effective
for individuals with ASD. This could be done by conducting
highly controlled studies utilizing ABA-based procedures and
publishing in peer-reviewed journals in the field of ABA and,
more importantly, journals outside of the field of ABA.
Second, we need to improve upon demonstrating we do not
only teach rote social behaviors but can also teach authentic/
complex social behaviors which lead to meaningful pro-social
relationships. Proponents of Social Thinking® have made
their treatment decisions based on clinical experience but have
failed to experimentally analyze these procedures.
Professionals in the field of ABA also develop new proce-
dures clinically prior to conducting research; the difference
is that we have consistently proceeded to evaluate those pro-
cedures to determine their effectiveness and generalizability
(similar to Achievement Place or the Lovaas Model). Finally,
Social Thinking® should be a lesson to all behaviorists that the
field of ASD treatment is still saturated with pseudoscientific
and antiscientific approaches; professionals in the field of
ABA must do a better job of educating the public while pro-
moting the field of ABA so that all individuals with ASD
receive the most effective interventions.
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