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Abstract

Background & Objectives: Autism Spectrum Disorder (ASD) is characterized by deficits in social communication and repetitive behaviors or
restricted interests. Communication deficits represent one of the core symptoms of ASD. Up to 25% of individuals with ASD cannot
communicate with others using speech sounds. The ability to communicate verbally is considered a positive prognostic indicator of outcomes
for children with ASDs. Few studies have tested the efficacy of various interventions for facilitating speech acquisition in children with nonverbal
ASDs, using techniques, like orienting cues and other behavioral strategies and prompts. These preliminary studies suggested some
improvements in speech production; however, available interventions that specifically focus on increasing speech output in children with
nonverbal ASDs remain scarce. Thus, the present study aimed to develop an educational program based on the auditory processing model and
evaluate its effects on speech output in children with nonverbal ASDs.

Methods: This was quasi—experimental research with a pretest—posttest and a control group design. The statistical population included 4-7-
year—olds with ASDs, attending speech therapy centers in Tehran City, Iran, in 2018, who were referred to the research site (speech therapy
center located in the sixth district of Tehran). In total, 40 children with nonverbal ASDs (diagnoses made by pediatric neurologists and
neuropsychologists prior to study enrollment) participated in the present study. They were randomly assigned to the experimental and control
groups. The inclusion criteria of the study included children with ASDs; the age range of 4 to 7 years, no major medical conditions, such as
motor disabilities (e.g., cerebral palsy or tuberous sclerosis), sensory disabilities (e.g., blindness or deafness), and genetic disorders (e.g., Down
syndrome) other than ASD, the state of mild to moderate autism severity, having the adequate level of attention and appropriate oral motor
function, and the ability to work with the therapist. The exclusion criteria of this study were the non—cooperation of the children’s parents and
the unwillingness of children to continue attending the meetings. The parents of all explored children provided written informed consent forms
before participating in the research. The Diagnostic Evaluation of Articulation and Phonology—Persian Version (Zarifian et al., 2014), the
Childhood Autism Rating Scale (Schopler et al., 1980), and the Auditory Problems Checklist (Fisher, 1976) were used in this study. The
experimental group received 36 sessions of the educational program; however, the controls received their routine program. To develop an
educational program, research and programs to increase verbal output performed in children with ASDs were reviewed. Then, effective factors
in speech production and the identification of major impairments, or the main barriers to speech were evaluated based on the existing literature.
Attempts were made to select items among these areas, according to the literature, and factors, i.e., essential and capable of interference. Then,
the program was developed based on the characteristics of children with ASDs. Before conducting the main performance, 10 specialists and
experts with knowledge, skills, and work experience concerning ASDs were requested to review and comment on the steps and process of the
training program as "useful but unnecessary", "unnecessary" and "necessary". Accordingly, the results were estimated using the Content Viability
Ratio (CVR). The program was also piloted on three children with ASDs to determine implementation, training capability, and necessary changes
before entering the main performance. To analyze the obtained data, descriptive statistics were used to describe the demographic variables.
Furthermore, t—test and Analysis of Covariance (ANCOVA) were used in SPSS at the significance level of 0.05.

Results: The collected results indicated that the educational program developed based on the auditory processing model has a CVR of >0.62
and a content validity index of 0.80. The t—test data comparing the mean scores of the study groups revealed no significant difference in age
(p=0.756) and auditory processing scores (p=0.536) between the research groups. The ANCOVA results signified that by controlling the pretest
effects, there was a significant difference between the experimental and control groups respecting verbal progress (p=0.012) and pronounced
vowels (p=0.028). Besides, the mean scores of the experimental group were significantly higher than those of the controls. Furthermore, the
presented educational program could effectively improve consonants (effect size: 0.158) and vowels (effect size: 0.123).

Conclusion: The provided comprehensive educational program based on the auditory processing model significantly improved the production
of verbal outputs at vowel and consonant levels in numerous studied children with ASDs.
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3, Child-Directed speech
4. Because of practical versus statistical reasons
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1, Autism
2, Verbally-Based communication interventions
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3, Inconsistency Assessment
4. Fisher's Auditory Problems Checklist
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2, Diagnostic evaluation of articulation and phonology


https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.227.6
https://jdisabilstud.org/article-1-2178-fa.html

[ Downloaded from jdisabilstud.org on 2026-02-14 ]

[ DOR: 20.1001.1.23222840.1399.10.0.227.6 ]

5l IS GealS e SN v v 055 b o 53 olSs SO
Sl 55 5 el 385871 el boes
andr 3 1y o u:’fi" C}la.w S o O 5S BMe 540
il Jold (S 5 28 Slas Dl 5 paly il e 133l
PR3 pl e Al s elal 5 &k 3 35 S 5 s
Ol &esd 53 (V4) OLKen 5 28 sy Sl S5 elel
S 5 51 S s (8) OLen 5 FK alllas 5 g lund
Al ‘.M::\ VTR LRI RVNLES

Glaasl 5 Lamags swcSG l (Bisal by sl ) slaee
o e Mews 3858 55 sl NS S0, il
S ol 5 )i 15 )5 S50 Jolse Kos e 3l 5 3
SLarass 02 Gosrr b oI5 550 ol Wl ilea b ol
Geb (el (pl  S1AS AS (S L5l a0 (2l 53 5750
035p5Y ol oS50 QLN el ge 3 gz pe Ry Sl
S Sy rlaly asly e Sl il | ddae B
o2l Sl 3l g A (9 5 (S5l sl ik 0S5 S
o 5 lee B Sl O el 5 Dlaaie 51 e )
b sl by L5y 5 Jolpe dd wl g oudl 855> 5 (58
(So97295 (So3,drP) (o5, 5 Lbon O s0u
e (2155 o S0 b s S 5 Ml 5 oy
Oyt ol ds Aalp lomen A 5yl @l:.l «(CVR)
kol QU S8 ) by sl @ e S5 S 4w (655 Ao
e B 3V S 5 el okl (03 ol B el ol
Jold ol s (355l Al 358 Gaseiio Lol slp2l 555 )
2 Sl lgos 5 Jorlp S 3 0alb bl e (S5 A e an
sl ol 1 Y 5 ) Sl

COA) el sy VA O30, sl Ol
1l & g ol 4 138 b olef rast sl 0l ke
L3S (e Y5 ¢ gorea ) e 93 Gl ol 5 35 5l
Ao s dw S\ Jodr Glgmes 3 aids YO a0l
5o s o Sl gl by glaias 5 o vl
HSosba 5 3505 yLal 25l Wby B pais 5 I s
w5 o ) DR ol el Ml Jole o el ol S
6l pBuplE el 5Lt b Gollas oY gl XS o ConS
S LS o JLos 1) (B sl cdlad G S 2 ) iy S8
S S T
ol sl ade Sl (Bl 5 0leys GBI L ol 5 55 S
Gldal a by e anda o dgn L 5 HLES Ll gl 2l 4 by s
5 o (2l Sl pleal clb 4 g wde Jler (2l
el ol Coles b 4 b e and a5 0 pezrae e
33 (i 5 pmir @i B)lad) G glac b Sl pliSia ol
ol w5 2l Sl A el S5 Ad e S s addr
S35 el Slale 0L pdlel 5 S5 0l S0
S bl Ganass b (Wlis Jjl 8k ) SKtassy b s
T2 5 A ey el @ Des B3 STL I8 2 bl 5 0L 5
5 Sy G ygd) NS 530, 4 by Ol 5 s Sles
@ bgpe Jlis, 5o alsle 5l de 5 |8 A e 55 55 (Ol Feen
ui.ajjﬁﬁa.xxfdfbﬂjé\w&.aw\):}ibn)k..x..ig:‘..iui;)}
odge 2 ) Sladr o igear 53 S0 S 0 b S
Ll ol (53580 (s &l b (8550l Giuleil 058 5 el
o o s (sl aal ol Bl s SlolSes FaSs g Jl 3 ol s
AR S St Sl S Jls s i Seen bl 5oy

ol 9 55 gal Aal s (sl ol e ) il

olama‘j:

Gua J1

Sy laclgs 5 s (ol (ol Sl s e o bl ) sel &l

Ol 5L S8 a5 s " SCalus g ol ollamShe LA ¢ 55 0dds bl (glacy a1 Ao 54,

Srowb s 2!

Ol 03 s el S 1 0L S g (Jle Dlgear 5558 5 p3Y (b Gl 5 (15a s i,;o)l‘éﬁ o
,g,.'e))lf‘g%\M(}A%ﬁdj_b);j.wd}f)@lﬁd}f ?
Ll slas idae olsl Olaal g5lwib sy b ol sbear —aST5 (5558l 0loys (Ol o gl
OS5 5 gls M slp S35 I 0Ly S Sl sl b 1) ed (plazaly (2o, ol A3
IS s 53 s gon posDe gy pl ) e3lital Bl Aals .S o wnl b acdS 5ol (sl 2 Sly_0lgear (330l ps3
DI s 5 Mt ol e slaadle 3 Sialen s3pul Sol LS S~
Bsdie el 5 b 0Ll o elenl 5 ible oMl
Sayll sl eslaal b cdilodd osls 5 5 £ LI Afa.l..ia:l;uij}j LSLQC‘j o ol 5o
33 555 Ol K iy e Jone (oIS IS d ol 53 S SLI S S Jhaghy
5ol $3005 Sme Shosat 5 msds @ by e S TR B L S () pm o sas it esles -

Uil (0) 5 ol Jaoes Mol 5o b3 JiKww oS s T3 Cash ol O s it

w23 S ol 018358 (5 el (63555 JUKmr 515 3 ih go sl 48T 3 JLail b JSCs

3. Transform

1. Aerodynamic of speech production
2. Form
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