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Possible Social Deficit
Improvement 1n the Autistic

By Vanessa Rafanan, Paola Flores, & Ashley Major

Abstract

Progressive alignment techniques can be utilized with clinically-diagnosed autistic children
to improve their social cognition, or, more specifically, their ability to recognize different
facial expressions according to the associated feeling/emotion. Progressive alignment
techniques (that involve comparison and categorization processes) have been shown to
lead to changes in children’s representations of relational structure, allowing for them to
more easily identify more abstract features. In general, intensive, long-term, applied
behavior treatment has already been shown to improve the cognitive, language, adaptive,
and academic skills of children with autism. Further, other research has proven that the
amygdala is also involved in the process of behavior reinforcement through rewards (or
positive reinforcement). This literature review, more specifically, aims to both A) support
the idea that there is a positive correlation between progressive alignment methods and
mildly autistic children with social deficits and B) demonstrate specific, potential

experimental methods to support such a relationship.
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Literature Review

In comparison to other bodies of scientific research, the disorder of autism has not
been as widely studied in the past, and many of those existing studies examined simple
emotions, such as happiness, sadness, anger, and fear. However, in this day and age, autism
is now slowly growing as a research topic of interest, and other studies are now focusing on
the ability of children with autism to recognize and thereby understand more complex
emotions. Autistic children are naturally limited in terms of their abilities to both identify
and express different emotions through facial expressions, and other symptoms include,
but are not limited to, a lack of empathy, a delay in learning to verbally communicate, and a
need for a very strict routine (Capps, 2006). Such social deficits make for an increased
difficulty with the understanding and communication involved in the interactions of
everyday social situations (in comparison to children who do not have autism).

The literature analyzed for this review suggests that progressive alignment is a
method in which, by taking a piece of known knowledge or skill and altering it very slightly,
you can generate an entirely new piece of knowledge or skill. Dedre Gentner, a professor of
Northwestern University’s Department of Psychology, is a prominent researcher who has
studied progressive alignment, also known as structure-mapping theory, techniques and
their effects on children diagnosed with autism. According to Gentner, cognitive
development in a child can be heavily weighted in a child’s ability to perceive
commonalities across a spectrum of different things and in their ability to understand how
to categorize things perceived as different or similar. Genter’s research suggests that
analysis of this relationship is best accompanied by the application of progressive

alignment techniques through computer programs simulating successive comparison
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examples (Kuehne, 2000). Her work focuses on a child’s ability to recognize patterns and
conceptualize categories across various physical characteristics, and this can be applied as
a methodological foundation to improve a child’s ability to recognize and understand
different emotions via various facial expressions (Kotovsky, 2008). Further, it is worthy to
note that the amygdala actually regulates specific facial expressions in terms of emotional
reactions in its extrastriate cortex, and it has been proven that it plays a large part in fear
reactivity--fear being, according to research, amongst the easier to classify of the spectrum
of emotions (Morris, 1997). This correlation between the amygdala in the brain and its
ability to recognize emotional reactions in the form of facial expressions--and, just as
importantly, its ability to remember any specific relationships between the prior and the
latter--could hold great significance in regards to the effectiveness of progressive
alignment techniques when paired with behavior reinforcement through rewards,
otherwise known as positive reinforcement (Morris, 1997).

Research today is lacking in terms of a more substantial foundation to support
further study of autism, and this progress is of the utmost importance in order to
appropriately diagnose and treat those that are affected by the disease. Current research
suggests that autistic children respond well to long-term and intensive applied behavior,
making significant improvement in the cognitive, language, and overall academic skills
(Eikeseth, 2002).

The positive relationship between the ability to smoothly transition between actions
and responses in social situations and underdeveloped neurocognitive skills--essentially,
the potential link between the possible efficiency of progressive alignment methods and

the improvement of various social skills in autistic people--demands attention. Previous
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neuroimaging studies have already identified emotion perception neural correlates brains
of those who are affected by this disorder (Abdi, 2004). Other imaging studies, such as
those done by Marian Bartlett, co-founder and lead scientist of Facet--essentially emotion-
perception software--have made progress in the path of providing an empirical way to
observe, study, and measure varying and complex facial expressions and their relative
emotions. This special software achieves this, or “reads” emotions, by tracking fluctuations
and microfluctuations in the movement of facial muscles. Moreover, this software has
successfully been used in Bartlett’'s Machine Perception Lab where it is presented to
autistic children in the form of a digital game, and Bartlett’s results further support the
concept that autistic children do respond well to methods that involve successive
applications.

While there is not a lot of research that does cover this disorder, there has been
enough profound research confirming and supporting a potential correlation between

progressive alignment techniques and the social cognitive deficits of those with autism.

Method: Mands

For the first experiment, progressive alignment techniques are applied in the
demand for a cup. In addition, “milestones” are established to elicit responses that provide

the correct categorization of facial expressions and gestures.
L. Participants

Participants of the study include mildly autistic children between the ages of 4-9
that fit all of the following identifying categories. These categories include having the
ability to maintain eye contact for short (or long) periods of time, having the ability to

verbalize, and presenting deficit in social communication/interaction across multiple
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contexts. The autism diagnoses were confirmed based on the latest DSM-IV criteria
provided by a licensed speech language pathologist with at least five years of experience
working with autistic individuals. These pre-qualifying screenings are important in
progressive alignment research because participants must start out with a task that can be

completed with ease and without prior training.
II. Design

15 of the participants are randomly placed in a treatment group and another set of 15
participants will not be placed in a treatment group (and will, thereby, receive no training). The
independent variable is the training (the progressive alignment or lack thereof). The dependent
variable is the participants’ accuracy in their initial and final response. This measures the level of

comprehension that the participant acquires after the application of the techniques.

111. Procedure

The treatment group is exposed to curriculum that is presented in very small increments
beginning with the gestural prompting of grasping the cup, whereas the control group is asked to
give the full demand of asking for the cup and do not receive a tangible reinforcer. Once the
participant in the treatment group reaches a predetermined “milestone” in the manding process,
they receive a reinforcer of choice (i.e. edibles, toys, verbal praise such as, “Awesome job!” or
“Good try!” within three seconds of a correct demand. These milestones include steps such as
maintaining eye contact with the researcher to establish attention. After each milestone is
accomplished, no reinforcers are given to the participant until the next step. The participants will
then start to verbalize, starting with the “kuh” sound, until the participant reaches the complete
mand. The expected outcome is for participants in the treatment group to mand for a cup within a

shorter time period and with greater success than the control group of participants.
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Method: Facial Expression Recognition Software

The second experiment consists of an interactive game that progressively builds to
“activate” specific impairments associated with autism (i.e. recognition of facial expression
and the ability to recognize identity through a series of expression changes). The computer
program utilized first has the child begin with the identifying of simple facial expressions
(that convey simple emotions, such as happy or sad) and then progress to more complex
facial expressions. Abstractly, this experiment will measure the effect progressive
alignment learning has upon mildly autistic children--whether or not there is a relationship
between how embedded a routine activity becomes when it is presented step by step as

opposed to all at once.
L. Participants

The participants for this experiment would remain the same as the participants

selected for the first method (see above).
II. Design

The outcome of these measures will be provided in the form of the scores given to the
participants. The scores are based upon the statistical similarity of the participant’s facial
markers to that of the given (digitally created) facial expression on the computer screen. The
dependent variable is the child’s response. Ultimately, the goal is to have the child closely mimic

(with accuracy) each facial expression presented by the computer program.

1I1. Procedure

Participants in the treatment group receive a total of 24 hours of facial expression training

with the computer-based intervention program. Following each successful identification, the
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computer program displays simple facial expressions (via human images) and then progresses to
more complex facial expressions, asking the child to mimic each facial expression produced.
Each response will be recorded and analyzed for accuracy. A reward is provided to reinforce
appropriate and relatively accurate facial expressions according to each proposed emotion.
However, reinforcement is gradually resorted to extinction so as to better prepare the child for
real-world scenarios. The hours of training are spread out over a course of eight days, with three
hours or training per day. After cumulative training is complete, the participants are given a
performance test through the same computer based program. Alternatively, the non-treatment
group goes straight to the performance test without having the 24 hours of facial expression

training.
Conclusion

It is hoped that, via these experiments, it will be found that 24 hours of progressive
alignment training is sufficient to improve facial expression recognition and imitation as assessed
by computer recognition software. Results should reveal that participants under the treatment
group tend to have a higher mean than the participants in the non-treatment group. In other
words, participants who master one single step at a time should have an overall higher score than
the participants who are exposed to all the steps combined at once. Overall, these experiments
compose merely a snapshot when compared to the number of trials of progressive alignment
learning/facial expression recognition training necessary for lasting results, but there is great
possibility and potential to significantly improve upon social deficits in autistic children through
the implementation of these techniques. Such advances surely will provide a foundation for

future research on the overall social understanding of those affected by autism.



Possible Social Deficit 66

References

Abdi, Z., Sharma, T. (2004). Social Cognition and Its Neural Correlates in Schizophrenia and
Autism. CNS Spectrums 9(5), 335-343. Retrieved March 4, 2014, from
http://www.psychmed.org.uk/Download/2004%20Abdi%20%20Sharma.CNS.social
%20cogl.pdf

Applied Behavior Analysis & Verbal Behavior. (n.d.). Retrieved April 21, 2014, from
http://www.myautismclinic.com/resource-center/frequently-asked-questions/

Capps, L., Yirmiya, N., & Sigman, M. (1992). Understanding of simple and complex emotions
in non-retarded children with autism. Journal of Child Psychology and Psychiatry, 33(7),
1169-1182. Retrieved February 24, 2014, from
http://onlinelibrary.wiley.com/doi/10.1111/j.1469-7610.1992.tb00936.x/pdf

Characteristics | Autism Spectrum. (n.d.). Retrieved March 12, 2014, from
http://www.autismspectrum.org.au/content/characteristics

Eikeseth, S., Smith, T., Jahr, E., Eldevik, S. (2002). Intensive Behavioral Treatment at School
for 4- to 7-Year-Old Children with Autism, A 1-Year Comparison Controlled Study.
Behavior Modification, 26(1), 46-68. Retrieved February 24, 2014, from
http://bmo.sagepub.com/content/26/1/49.full.pdf+html

Filipek, P. A., Accardo, P. J., Baranek, G. T., Jr, E. H. C., Dawson, G., Gordon, B., ... Volkmar,
F. R. (1999). The Screening and Diagnosis of Autistic Spectrum Disorders. Journal of
Autism and Developmental Disorders, 29(6), 439—484. Retrieved February 24, 2014,
from http://link.springer.com/article/10.1023/A:1021943802493

Grelotti, D. J., Klin, A. J., Gauthier, I., Skudlarski, P., Cohen, D. J., Gore, J. C., ... Schultz, R. T.

(2005). fMRI activation of the fusiform gyrus and amygdala to cartoon characters but not



UC Merced Undergraduate Research Journal 67

to faces in a boy with autism. Neuropsychologia, 43(3), 373-385. Retrieved February
24,2014, from http://www.ncbi.nlm.nih.gov/pubmed/15707614

Kotovsky, L., Gentner, D. (1996). Comparison and Categorization in the Development of
Relational Similarity. Child Development, 67(6), 2797-822. Retrieved February 24, 2014,
from http://onlinelibrary.wiley.com/doi/10.1111/1.1467-8624.1996.tb01889.x/pdf

Jung, W., Hummel, J. (2009). Progressive Alignment Facilitate Learning of Deterministic But
Not Probabilistic Relational Categories. Proceedings of the Twenty-second Annual
Conference of the Cognitive Science Society, 770-75. Retrieved February 24, 2014, from
http://csjarchive.cogsci.rpi.edu/proceedings/2011/papers/0615/paper0615.pdf

Kuehne, S.E., Forbus, K.D., Gentner, D., Quinn, B. (n.d.). Category Learning as Progressive
Abstraction Using Structure Mapping. Proceedings of the Twenty-second Annual
Conference of the Cognitive Science Society, 770-75. Retrieved February 24, 2014, from
http://www.qrg.northwestern.edu/papers/files/SEQL_CogSci2000.pdf

Morris, J.S., K.J. Friston, C. Buchel, A.W. Young, A.J. Calder, and R.J. Dolan. (1998). A
Neuromodularity Role for the Human Amygdala in Processing Emotional Facial
Expressions. Brain 121, 47-57. Retrieved February 24, 2014, from
http://www.ncbi.nlm.nih.gov/pubmed/9549487

Mottron, L., Dawson, M., Souli¢res, 1., Hubert, B., & Burack, J. (2006). Enhanced Perceptual
Functioning in Autism: An Update, and Eight Principles of Autistic Perception. Journal
of Autism and Developmental Disorders, 36(1), 27-43. Retrieved February 24, 2014,
http://www.ncbi.nlm.nih.gov/pubmed/16453071

Verbal Operants Highlight: Listener Responding. (n.d.). Behavior Analysts Tampa: ABA
Therapy, Autism, Behavior Problems, ADHD/Learning Disabilities. Retrieved April 21,

2014, from http://bcotb.com/verbal-operants-highlight-listener-responding/



Possible Social Deficit 68

Writer, B. J. S., Staff. (n.d.). Facial-Recognition Tech Can Read Your Emotions.
LiveScience.com. Retrieved April 21, 2014, from http://www livescience.com/42975-

facial-recognition-tech-reads-emotions.html



UC Merced Undergraduate Research Journal 69

Vanessa Rafanan

As a fourth-year pre-medical cognitive science major (with a writing minor) of University of
California, Merced, Vanessa enjoys being deeply involved on campus and is affiliated with
Dance Coalition, Pilipino Americans in Science and Engineering, the Pilipino American
Alliance, Alpha Phi Omega, the American Medical Student Association, and the Cognitive
Science Student Association. She is also involved in cognitive science undergraduate research
under Dr. David Noelle; her own research interests include, but are not limited to, cognitive
psychology, cognitive neuroscience, and even, more specifically, mental illnesses such as autism
and Post-Traumatic Stress Disorder (more commonly referred to as “PTSD”). Her hopes are to
work for the U.S. department of Veterans Affairs as a psychiatrist one day.





