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A survey of the impact of mirror neuron systems stimulation
on development of receptive language, expressive language and
speech in 5-8 year, female, Persian, autistic children

Introduction: Recent advances in neuroscience have given rise to the discovery of new
neurons called mirror neurons (1, 2 and 3). The current study aims to investigate the as-
sociation between mirror neuron stimulation through purposeful movement imitation and
verbal imitation with language development of autistic children. Method: The current
research used a experimental, applied and available sampling design. Accordingly, first,
the researchers designed an applied and easy model for autistic children rehabilitation
based on mirror neurons stimulation using purposeful movement imitation and verbal
imitation. Then, based on (TPR) technique, an 8-year-old autistic girl underwent an pilot
study for 12 sessions lasting 4 weeks in Iran University of Medical Sciences, Faculty of
Rehabilitation Sciences, whereby positive and effective results were observed; then, other
samples, i.e. five monolingual, Farsi-speaking autistic girls aged 5-8, were selected by
available sampling and underwent 42 sessions during 14 weeks (three 20/30-minute ses-
sion in each week), then the development of their receptive-expressive language skills as
well as their speech was evaluated using Newsha Developmental Scale. Each sample, as
a control sample, was evaluated before and after speech therapy courses based on mirror
neurons stimulation. In addition, after a two-month suspension of the 14-week course, all
samples were again evaluated with scoring Table; finally, the results stability was evalu-
ated. SPSS (version 16) was used to do statistical data analysis. Results: the obtained
results suggest that there is a significant difference between pre-test and post-test scores
of receptive language (p<0.006), expressive language (p<0.023) and speech (p<0.049)
skills of the samples (supposing p<0.05). Conclusion: mirror neuron stimulation through
purposeful movement imitation and verbal imitation in autistic children positively affects
development of receptive language, expressive language and speech skills. Therefore, this
method can be used as a complementary technique in speech therapy of autistic children.

Keywords: Autism, Mirror neurons system, Purposeful movement imitation,
Verbal imitation
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1- Fadiga

2- Pavesi

3- Transcortical Magnetic Stimulation (TMS)

4- Positron Emission Tomography (PET)

5- Functional Magnetic Resonance Imaging (FMRI)
6- Ritta Haris™ group

7- The hypothesis of a deficient MNS

8- Magnetic Encephalography (MEG)
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1- Electro Encephalography (EEG)

2- MU

3- Speech therapy

4- Observation

5- Observational learning

6- Development of language

7- Object words

8- Concept words

9- Total Physical Response (TPR)
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1- Speech disorder
2- Word deafness

3- Receptive aphasia
4- Sensory aphasia

5- Language disorders

6- Receptive language disorders
7- Expressive language disorders
8- Dyslexia
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1- Motor system

2- Sensory-motor networks

3- Post-stroke

4- The Mirror Neuron System and Treatment of Strok
5- Mirror therapy

6- perception

AN [PV-avII¥as o ojlois IA Jlw (S5 Ub pgle slao;b

OLE 1 D5 b St 5] OS5 SIS Conss
'MJ@

S35 s slay] sl s i (Y1) S5 Sa
S35 8 als O ) Shags gl 13,5 eallias IS
Jool a8 ot Y S o s 4 el g L @S
bakly 53 TS e eSS b 5 2 S
Sy, S ray cate SBL0FE) el SUs ol
imOls eyl slos, s 05, Jed el
NS 5 Lleds T (g pe 4 Slars S (g0 3l ki
SO Sy s s lul ol sl
L3, 5 i’ Ol g ol 3558 S e g llis
St 03 L 2 T 5he (saSn Dleys 5 sl
Kles S o,Lal Ol ool LS 5 S = Cunss
et G5 55 (VW) 0,03 5 508 imes
s Ohlas sl s 5o 1y el sladss s
SaS w gl s ay i S s (g5 ie (g
U5 sl Sl pim > Shoe ganllls
@L@-I.;\;@aj;1,;\;\&&3&:}\,u,w);t@w
Ll (S5l Al b 55 slan Glads, s
Pl Oleys oS sls 0Lt LT Sladlas bl s S
A G b Sl slanl Slads, 5 et 03,8 Jlb L
s Obbey (pl (S slacdled 5y gy Zoly
OLES s 5he 4 Olla (535 0t plosl (sla e
Ak G b 5l slaul Sladss B 03 S Jlad 4S5l
O 5 LS o d ) Ohlew pl (S — e Sl
5378y el s 2l e oyl ol p 4S5 sboles
0Ll b oo 55 Oble (1S SUl5 ol 0L
oS i, S o s cnl el &S ol S3
Sloss Gl iy K JUS )3 il e a5 Lin S b jxe
LS SaS Olyley 4

RASP S S SaS J=ll Sl glagradls
S eonl 25 b etl SRS £50 6l et L
ety S5l DI85 8 0L3 4 o i
Sl bl 4 zaS 5 an il S, Sl sl SUls
Gandlae (Y1 F0) Uiles S ax 55 O3S 5l S s

55 Advances in Cognitive Science, Vol. 18, No. 1, 2016



;)‘)&.M}M)Ll 4.:3\.&

é.gL&o

1. Rizzolatti G, Arbib M.A. Language within our
grasp. Trends in neurosciences 1998;21:5.

2. Rizzolatti G, Fogassi L, Gallese V. The mirror neu-
ron system: a motor-based mechanism for action and
intention understanding. The Cognitive Neuroscience
2009; IV.

3. Small S, Buccino G, Solodkin A. The mirror neu-
ron system and treatment of stroke. Developmental
psychobiology 2012;54:293-310

4. Perkins T, Stokes M, Mc-Gillivary J. Mirror neuron
dysfunction in autism spectrum disorders. Journal of
Clinical Neuroscience 2010;17:1239-1243

5. Samadi SA. Children With Autism: Training Guide
for Parents and Teachers. Nashre Douran 2013:27.
[Persian]

6. Hilton C, Graver K, LaVesser P. Relationship
between social competence and sensory processing
in children with high functioning autism spectrum
disorders. Research in Autism Spectrum Disorders
2007;1:164-173.

7. Matson Johnny L, Wilkins J. A critical review of
assessment targets and methods for social skills ex-
cesses and deficits for children with autism spectrum
disorders. Research in Autism Spectrum Disorders
2007;1:28-37.

8. Rafiee T. Autism, Evaluation, and Treatment. Teh-
ran: Danje 2006:14.[Persian]

9. Soltanzadeh S, Shafaroudi N, kholf beige M, Eft-
ekhari SR. The Effects of Musical Activities on the
Participation of Six to Twelve Year-Old Autistic
Children in Tehran in Formal and Informal Activi-
ties. Journal of Rehabilitation Medicine 2012:2:31-35
[Persion].

10. Moghim Eslam P, Pour mohammad Rezaye Tajri-
shi M, Haghgou H. The Effects of Reciprocal Imi-
tation Training on Social Skills of children with au-
tism. Special Issue Pediatric Neurorehabilitation
2013;14:6. [Persian]

11. Wilson M, Knoblich G. The case for motor in-
volvement in perceiving conspecifics. Psychological
bulletin 2005;131:460.

12. Najl Rhim A. I In The Others Mirror. Baztab-e-
Danesh 2009;12;7-13. [Persian]

13. Oberman LM, Hubbard Edward M, McCleery
JP, Altschuler EL, Ramachandran VS, Pineda JA.
EEG evidence for mirror neuron dysfunction in au-
tism spectrum disorders. Cognitive Brain Research
2005;24:190-198.

14. Oberman LM, Ramachandran VS, Pineda JA.
Modulation of mu suppression in children with autism
spectrum disorders in response to familiar or unfamil-
iar stimuli: the mirror neuron hypothesis. Neuropsy-
chologia 2008;46:1558-1565.

15. Aziz-Zadeh L, Koski L, Zaidel E, Mazziotta J, Ia-
coboni M. Lateralization of the human mirror neuron
system. The Journal of neuroscience 2006;26:2964-
2970.

16. Avikainen S, Kuloméki T, Hari R. Normal
movement reading in Asperger subjects. Neuroreport
1999;10:3467-3470.

17. Williams Justin HG, Whiten A, Suddendorf T,
Perrett D. Imitation, mirror neurons and autism. Neu-
roscience & Biobehavioral Reviews 2001;25:287-295.

18. Hadjikhani N. Mirror neuron system and autism.
Progress in Autism Research Nova Science Publishing
Inc 2007:151-166.

19. Arjmand M. Deepest Thoughts arise from obvious
questions. Baztab-e-Danesh 2011;19;29-32. [Persian].

20. Lepage J-F, Théoret H. EEG evidence for the
presence of an action observation—execution matching
system in children. European Journal of Neuroscience
2006;23:2505-2510.

21. Howlin P. Outcome in high-functioning adults
with autism with and without early language delays:
implications for the differentiation between autism
and Asperger syndrome. Journal of autism and devel-
opmental disorders 2003;33:3-13.

22.Van Gog T, Paas F, Marcus N, Ayres P, Sweller J.
The mirror neuron system and observational learning:
Implications for the effectiveness of dynamic visual-
izations. Educational Psychology Review 2009;21:21-
30.

23. Cozolino L. The Neuroscience of Human Relation-
ships: Attachment and the Developing Social Brain.
Norton Series on Interpersonal Neurobiology; 2014.

24. Ordetx K. Teaching the Basics of Theory of Mind:
A Complete Curriculum with Supporting Materials for

[PV-aVI 1FAD ) o)lois JA Jlw ( 5Lis pole slaojb OF

Advances in Cognitive Science, Vol. 18, No. 1, 2016 56



Children with Autism Spectrum Disorder and Related
Social Difficulties Aged Approximately 5 to 9 Years.
Jessica Kingsley Publishers 2015:13.

25. Rizzolatti G, Sinigaglia C. Mirrors in the Brain:
How Our Minds Share Actions and Emotions [A.R
Najl Rahim, Z. Moradi, Trans]. Nashre Markaz; 2010
. [Persian]

26. Anderson JR. Learning and Memory: An Integrat-
ed Approach [P. Mokhtari, A Tayebi, Trans]. Tehran:
Iran University of Medical Sciences; 2002.

27. Mawhinney L, Scott Mc T. Early Language Devel-
opment. Super Duper Publication 2004.

28. Larsen-Freeman D, Anderson M. Techniques
& Principles in Language Teaching. [M Fahim, M
Haghani, Trans]. Rahnama Press ;2011.

29. Nilipour R, Darouie A, Farazi M, Ameri H, Salehi
A, Mehri A. Descriptive Dictionary Of Speech And
Language Pathology. Farhange Moaser Publishers
2013: 108 & 175. [Persian]

30. Levy DR. Language and behavior in toddlers:
Are they related? ETD Collection for Pace University
2005.

31. Zieve D, Kaneshiro NK. Language disorder chil-
dren. Web site; www.nIm.nih.gov/medlineplus/ency/
article. Updated December 6, 2012. Accessed January
12,2013

32. Arvalho D, Teixeira S, Lucas M, Yuan TF, Chaves

AV [PV-avI1¥as o ojlois A Jlo ( S5Ub pgle slao;b

F, Peressutti C, et al. The mirror neuron system in
post-stroke rehabilitation. International archives of
medicine 2013;6: 41.

33. Ingersoll B, Lalonde K. The impact of object and
gesture imitation training on language use in children
with autism spectrum disorder. Journal of Speech,
Language, and Hearing Research 2010; 53:1040-
1051.

34. Hickok G. The role of mirror neurons in speech
perception and action word semantics. Language and
Cognitive Processes 2010;25:749-776.

35. Dahlgreen So, Gilberg C. Symptoms in the First
two years of Life. A Preliminary. Population Study of
Infantile Autism. European archives of Psychiatry and
Neurology 1989.

36. Lord C. Follow-up of two-year-olds referred for
possible autism. Journal of Child Psychology and
Psychiatry 1995;36:1365- 1382.

37. Toth K, Dawson G, Meltzoff AN, Greenson J, Fein
D. Early social, imitation, play, and language abilities
of young non-autistic siblings of children with au-
tism. Journal of autism and developmental disorders
2007;37:145-157.

38. Driskell JE, RadtkEe PH. The effect of gesture on
speech production and comprehension. Human Fac-
tors: The Journal of the Human Factors and Ergo-
nomics Society 2003;45:445-454.

57 Advances in Cognitive Science, Vol. 18, No. 1, 2016



