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Neuroscience findings in ASD 
• Difference in cellular function (Goh et al., 2014) 
• Atypical brain development involving multiple brain areas (Foster et al., 2015) 
• Atypical formation of neuronal networks (Just et al., 2012; O’Reilly et al., 2017) 
• Impairments of integration of complex stimuli (Baum et al., 2015) 
• Differences in information processing (Denisova et al., 2016) 

Neurological Difference Impact 
• Sensory perception and processing (Baum et al., 2015) 
• Motor skills (Torres et al., 2013; Travers et al., 2016) 
• Communication and social skills (Supekar et al., 2013) 
• Anxiety (South & Rodgers, 2017) 
• Cognition/cognitive control (Freeman et al. 2017) 

Cognition Needs in ASD 
• Working Memory  

• Mixed findings (Wang et al., 2017) 
• Executive Functioning  

• Likely related to social isolation (Freeman et al., 2017) 
• Attention Management (Switching and Selective) (review in Pasiali et al., 2014, JMT) 
• Cognitive Flexibility 

Why Music Therapy? 
Music used in music therapy can be: 

• Highly predictable 
• Motivating & engaging  
• Organizing 
• Multi-sensory 

Sensory awareness and arousal 
• Using music for sensory preparation: 

• Increase arousal 
• Decrease arousal 
• Reorganizing exercises  
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Working Memory 
• the skill that focuses on memory-in-action: the ability to remember and use relevant 

information while in the middle of an activity 
• connected to intelligence, information processing, executive functions, comprehension, and 

learning 
• working memory may be better facilitated through different material presentation (i.e., visual 

aid) (Cowan, 2014) 

Attention 
• the ability to focus on a selected stimulus, sustaining that focus, and shifting it at will 
• the ability to concentrate (Sanders et al., 2008) 
• 3 attention processes: sustained, selective, switching (Posner et al., 2012; Posner et al., 2014) 

Executive Functions 
• the processes that enable us to plan, focus attention, remember instructions, and juggle 

multiple tasks successfully (Barendse et al., 2013; Kenworthy, Yerys, Anthony, & Wallace, 
2008) 
• Management of cognitive processes 
• Connecting past experiences with present 
• Used in planning, organizing, inhibition, strategizing, attending, and remembering 

Cognitive Flexibility (Sanders et al., 2008) 
• The ability to respond to environmental changes 

• Types of experiences 
• Structure of experiences 
• Changes in rules, routine, or predictability  

Impact on Communication and Social Skills 
• What are the components required for language development? 

• Cognitive precursors: attention, sequencing, working memory 
• Motor skills necessary for verbal and nonverbal demonstration  

• What are the components required for socialization? 
• Cognition: attention, cognitive control, working memory, executive functioning 
• Communication: cognition, theory of mind, motor control for verbal and nonverbal exchange 
• Sensorimotor: processing information in the environment, motor control, etc 



References  
Baum, S.H., Stevenson, R.A., & Wallace, M.T. (2015). Behavioral, perceptual, and neural 

alterations in sensory and multisensory function in autism spectrum disorder. Prog. 
Neurobiol., 134, 140-160, 

Barendse, E. M., Hendriks, M. P. H., Jansen, J. F. A., Backes, W. H., Hofman, P. A. M., Thoonen, 
G., . . . Aldenkamp, A. P. (2013). Working memory deficits in high-functioning 
adolescents with autism spectrum disorders: neuropsychological and neuroimaging 
correlates. Journal of Neurodevelopmental Disorders, 5(1), 14-14. doi:
10.1186/1866-1955-5-14 

Cowan, N. (2014). Working memory underpins cognitive development, learning, and education. 
Educational Psychology Review, 26(2), 197–223. http://doi.org/10.1007/
s10648-013-9246-y 

Denisova, K., Zhao, G., Wang, Z., Goh, S., Huo, Y., & Peterson, B.S.(2016). Cortical interactions 
during the resolution of information processing demands in autism spectrum disorders. 
Brain Behav., 7(2):e00596. doi: 10.1002/brb3.596. eCollection 2017 Feb. 

Foster, N. E., Ouimet, T., Tryfon, A., Doyle-Thomas, K., Anagnostou, E., & Hyde, K. L. (2016). 
Effects of age and attention on auditory global-local processing in children with autism 
spectrum disorder. J Autism Dev Disord, 46(4), 1415-1428. doi:10.1007/
s10803-015-2684-2 

Freeman L. M., Locke J., Rotheram-Fuller E., Mandell D. (2017). Brief report: Examining 
executive and social functioning in elementary-aged children with autism. J. Autism Dev. 
Disord. 47, 1890–1895. 10.1007/s10803-017-3079-3 

Goh, S., Dong, Z., Zhang, Y., DiMauro, S., & Peterson, B. S. (2014). Mitochondrial dysfunction 
as a neurobiological subtype of autism spectrum disorder: Evidence from brain imaging. 
(2168-6238 (Electronic)). doi:D - NLM: NIHMS642396 

Just, M. A., Keller, T. A., Malave, V. L., Kana, R. K., & Varma, S. (2012). Autism as a neural 
systems disorder: A theory of frontal-posterior underconnectivity. Neuroscience and 
Biobehavioral Reviews, 36(4), 1292-1313. doi:10.1016/j.neubiorev.2012.02.007 

Kenworthy, L., Yerys, B. E., Anthony, L. G., & Wallace, G. L. (2008). Understanding executive 
control in autism spectrum disorders in the lab and in the real world. Neuropsychology 
review, 18(4), 320-338. doi:10.1007/s11065-008-9077-7 

LaGasse, A. B. (2014). Effects of a music therapy group intervention on enhancing social skills 
in children with autism. Journal of Music Therapy, 51(3), 250-275. doi:10.1093/jmt/
thu012 

Lai, G., Pantazatos, S. P., Schneider, H., & Hirsch, J. (2012). Neural systems for speech and song 
in autism. Brain, 135, 961-975. 

O'Reilly, C., Lewis, J. D., & Elsabbagh, M. (2017). Is functional brain connectivity atypical in 
autism? A systematic review of EEG and MEG studies. Plos One, 12(5), e0175870. doi:
10.1371/journal.pone.0175870 



Pasiali, V., LaGasse, A. B., & Penn, S. L. (2014). The effect of musical attention control training 
(MACT) on attention skills of adolescents with neurodevelopmental delays: A pilot study. 
Journal of Music Therapy, 51(4). doi:10.1093/jmt/thu030. 

Posner, M. I., Rothbart, M. K., Sheese, B. E., & Voelker, P. (2012). Control networks and 
neuromodulators of early development. Dev Psychol, 48(3), 827-835. doi:10.1037/
a0025530 

Posner, M. I., Rothbart, M. K., Sheese, B. E., & Voelker, P. (2014). Developing attention: 
Behavioral and brain mechanisms. Adv Neurosci, 405094-. doi:10.1155/2014/405094 

Sanders, J., Johnson, K. A., Garavan, H., Gill, M., & Gallagher, L. (2008). A review of 
neuropsychological and neuroimaging research in autistic spectrum disorders: Attention, 
inhibition and cognitive flexibility. Research in Autism Spectrum Disorders, 2(1), 1-16. 
doi:http://dx.doi.org/10.1016/j.rasd.2007.03.005 

Sharda, M., Midha R Fau - Malik, S., Malik S Fau - Mukerji, S., Mukerji S Fau - Singh, N. C., & 
Singh, N. C. (2015). Fronto-temporal connectivity is preserved during sung but not 
spoken word listening, across the autism spectrum, Autism Res., 8(2), 174-86.  

South, M., & Rodgers, J. (2017). Sensory, emotional and cognitive contributions to anxiety in 
autism spectrum disorders. Frontiers in Human Neuroscience, 11, 20. http://doi.org/
10.3389/fnhum.2017.00020 

Supekar, K., Uddin, L. Q., Khouzam, A., Phillips, J., Gaillard, W. D., Kenworthy, L. E., et al. 
(2013). Brain hyperconnectivity in children with autism and its links to social deficits. 
Cell Reports 5, 738–747. doi: 10.1016/j.celrep.2013.10.001 

Torres, E. B., Brincker, M., Isenhower, R. W., Yanovich, P., Stigler, K. A., Nurnberger, J. I., . . . 
Jose, J. V. (2013). Autism: The micro-movement perspective. Front Integr Neurosci, 7, 
32. doi:10.3389/fnint.2013.00032 

Travers, B.G., Bigler, E.D., Duffield, T.C., Prigge, M.D.B., Froehlich, A.L., Lange, N., 
Alexander, A.L., & Lainhart, J.E. (2017). Longitudinal development of manual motor 
ability in autism spectrum disorder from childhood to mid-adulthood relates to adaptive 
daily living skills. Dev Sci., 20(4). doi: 10.1111/desc.12401. Epub 2016 Apr 7. 

Wang, Y., Zhang, Y.B., Liu, L.L., Cui, J.F., Wang, J., Shum, D.H., van Amelsvoort, T., & Chan, 
R.C. (2017). A meta-analysis of working memory impairments in autism spectrum 
disorders. Neuropsychol Rev., 27(1):46-61. doi: 10.1007/s11065-016-9336-y. 

http://dx.doi.org/10.1016/j.rasd.2007.03.005
http://doi.org/10.3389/fnhum.2017.00020

