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Abstract:

Objective: The purpose of this research is to study theioglship between the non-verbal
motion imitation and the length of utterance in #guistic children and the effects of the length
of utterance in these children.

Material and method: In the first stage of this study, 22 autistic aB@ healthy children
participated; the study was done on the availadmepdes. In this stage, the length of utterance of
the two groups was compared. In the second sthgetandom and interventional study was
done, the autistic children were categorized imto experimental and control groups. Then,
those in the experimental group underwent non-venmigation exercise one hour a day for 60
days before and after the intervention. The lemdtthe utterance was examined by the picture
description test in the two groups. IndependenestE; regression and analysis of covariance
were used to analyze the data.

Results: A significant difference was revealed in the l@gngf utterance in the healthy and
autistic children.(g0/01) The results showed that also there was diy®siorrelation between
the length of the utterance and the verbal imita&ibility in the autistic children under the study
(r=0.884). In addition, data showed that there wasggnificant difference between the length of
the utterance of the two experimental and contraligs after the intervention.<B.01)

Conclusion: There was a strong and positive correlation betwkernength of the utterance and
non-verbal motion imitation in autistic childre.was concluded that doing non-verbal motion
imitation exercises will increase the length oétaince in these children.
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Introduction:

Language is the most important and evident feadtireiman beings which distinguishes human
from animals. Although communication systems hawesnb observed in animals, human
language has unique properties that make it suprite other communication systems. One of
these properties is being reproductive and infinide can make unlimited sentences with
limited number of sounds and transfer the new qoiscesentences that we have never heard
from others and no one had used them. The langsymjem and its origin had been noticed by
scientists. On the other side, the neurologicakhbadanguage is one of the important subjects in
the neurology science. (Kandel, et al., 2000) Crtbedfundamental subjects in the language and
speaking, its outer appearance, is the relationdl@gfween speaking and the dynamic
mechanisms of the brain and whether the regionsived in speaking are those regions in the
brain which are involved in the movement of theamrgg Can we understand the probable origin
of the language by studying the relationship betws®eech and the movements and the symbols
that hands make while speaking? The theory thathuanguage was first created as non-verbal
and symbolic communication and then the movemehthe® hands were transferred to the
speaking organs during the evolution is one ofrtiest important theories for the support of
which a great deal of evidence has been propoSgein( 2003) The question of what the origin
of the language is and when and how human beingsl axhieve the lingual capabilities has
been posed by many experts. According to this thetthe movements of our hands during
speaking have remained from that symbolic commutioicasystem. So, clinical evidence is
available which supports the importance of hand enmnts in improvement of speech
conception by the listeners (Mcneil, 2005), but fesue arising by some research is the
importance of these movements in helping the spetkeecover the words and plan the
movements of the speech. (Goldin & Meadow, 2003)e ©f the most recent results in the
neurology sciences which made great differencesoun scientific recognition about the
phenomena, such as communication, conception, émpeid imitation, was the discovery of
the mirror neurons. It was observed that some ef riburons in the motion cortex of the
chimpanzee are activated not only when the aninoales but also when the animal watches the
same movements done by others. This property nhlkegiewer have an inner version of the
external actors’ action inside and understand efsaior and as a result its probable purposes
and intentions by that. The mirror neurons can igi@van explanation for limitation,
observational learning, empathy, conception andingaminds. (Rizzolatti, 1996) According to
this, the communication and developmental disorégperts have paid attention to the autism
group disorders more and the theory that the mmearrons disorder can be the reason of the
occurrence of problems in imitation of the autigeople. Also, the researchers working on
development of language have found the evolutiothefmirror neurons as a proper region for
explanation of the creativity in human being. (All2001) This assumption that the
development of the imitation ability in the primatand primary humans is the origin of
language was reinforced and the importance of thiéaion became more prominent. The
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imitation ability can predict the future social @édypment level in autistic children. (Dodd,
2005); a positive connection has been seen bettheecognitive abilities and imitation abilities
and also imitation and language development adsliti(Vivanti et al, 2008) It seems that
imitation has various cognitive and social functicend it is a powerful tool for learning, so
imitation defects may cause developmental disardearious cognitive and social aspects with
severe effects on the individual's performance laisther life quality.

In this study, we aimed to determine the non-verpaitation effect on speaking skills
development. Although some research has showmre@laion between the non-verbal imitation
and speaking skills, the nature of this relatiopsisin't so clear and we don’'t have much
information about the possibility of using the neerbal imitation exercises in the autistic
children’s speaking skills improvement.(Dodd, 2088hough there are reports which suggest
that teaching symbolic language to autistic chitdngthout speaking can improve their speaking
skills (Gafen, 2006), it is not clear whether teagon of this development is the increase in these
children’s ability of communication with others doing the targeted movements with hands that
had led to improvement in speaking skills. In ttisdy, the imitation skills which are out of the
communicative context are provided for the triabks that the possible effects of the
communication skills development will be neutratizéOn the other hand, if the speaking
schematization in the syntactic dimension can be anthe dynamics schematization cases, it
seems that we can help to improve the syntactiésséf autistic children by increasing the
motion imitation skills and combination of some atactions imitation. The most important
and common syntactic development index usually usedrious studies is the mean length of
the utterance (MLU). In this research, we studrexldffects of non-verbal imitation exercises on
the increase of the MLU of autistic children.

Resear ch Question:

Can we improve speaking skills in autistic childbgnactivating the motion regions involved in
the imitation process and specially by providing land movements exercises?

Resear ch Hypothesis:

We cannot improve speaking skills in autistic chalilby activating the motion regions involved
in the imitation process and specially by providihg hand movements exercises.

Method:
Participants

This research is a clinical trial which was doneeaperimental and correlational. In the first
stage, there was no intervention and just the kenfithe utterance was compared in two intact
and autistic groups. In this stage, the correlabetween the non-verbal motion imitation test
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and the length of the utterance in autistic chitddrgas studied. In the second stage, an
interventional research was done. The autistic gnas categorized into two random groups
and intervention was done on the experimental gréigp most of the 3-9 year old autistic
children did not have the qualification to entee gtudy (because complete recognition of the
pictures of the test requires considerable attenttmncentration and speech perception), the
research was done on the available samples whdheadhclusion criteria during a year and
totally 22 were recognized without the entrancelioation. This group of children were
compared with a group of 30 members of intact child (as speech therapists and
physiotherapists recognized) selected from thé&di@n of a kindergarten and an elementary
school in Shiraz; they were in the same age gap.

Procedure

In the test session, the child was seated on tid s#at behind a desk and the tester sat in front
of him so that the eye contact was easily possibleach case, if the child was impatient or
wanted to go out, first the tester tried to calm liown by using entertaining games or providing
nutritional encouragements and helped him to berested in the session’s environment. In the
picture description test, 40 common pictures ingtlacation and therapeutic centers were used.
Each of these pictures told a short story or amiewbdey asked the children to describe the
things they see. Anything that the child said whigscribing the pictures were recorded with the
voice recorder and implemented by the tester bynplogical method. Then, the number of
child’s statements was evaluated and whole morpkeofiethe child’s speech sample were
evaluated and divided by his total statements. Tte:n MLU was evaluated. For teaching the
method of doing the test, first three cards weredwend the template was given to the child so
that he could explain the picture with continuoesitences. The motion imitation test was
modeled on Rogers and colleagues’ imitation packéegers et al., 2003) In this package, 19
tasks which included 7 hand movements imitatiomitdtion of the actions on stuff and 5 oral-
facial imitation were used. They totally wanted tiéld to imitate 10 different movements and
in order to do this they asked him to repeat whattéster was doing. For better realization, first
two simple imitation tasks were given to him frolne tpackage and if he didn’t imitate them, the
tester moved the child’s organs which indicatedithigation and then encouraged him to repeat
it. In order to check the stability of the testd$doe the research began, these tests were done on
40 intact children that did not participate in thesearch with one week interval and the
correlation factor of the triable’s scores was eatdd in both tests. This correlation was 0.93 for
the picture description test and 0.79 for the mmiipitation test.

Results;

This research was done on 22 autistic children wittmean age of 61.6 months (5.13 years).
They consisted of 16 boys, 6 girls, and 30 intdsldeen with the average age of 6.8 months
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(5.06 years) including 23 boys and 7 girls. Tablehbws the results of the picture description
test; as it is shown, the MLU of the intact childi(@.56) is more than autistic children (1.83).

Table 1: The results of the picture description tes

0.102 0.599 3.56 normal
0.206 0.969 1.83 autistic

Table 2 shows that the observed “t” value (7.52ha0.01 level was significant. In other words,
there was a significant difference between thecingéad autistic children in the MLU. As the
mean of the two groups shows, the MLU of the aiatishildren was less than their intact
counterparts.

Table 2: The results of t-test (comparison ofiétid) of the autistic and intact children).

7.52 1.73 31.1 0.000 0.23

On the other hand, our findings showed that theas @& positive and significant difference
between the non-verbal motion imitation ability atheé MLU of the autistic children. Results
showed that the observed “r’(r=0.884) in the O&vel was significant. (Table 3)

Table 3: The relationship between the motion inatatorrelation and the MLU in the autistic
children

0.884 0.782 0.464 0.000

The results of the second research in which thervahtion was done revealed that only in a
group of autistic children the MLU of the experintergroup did not show many changes and it
exceeded the control group. (Table 4). As can lea @ Table 5, the amount of observed “f”
(f=32.55) was significant in the 0.01 level; in ethwords, the motion imitation exercises
resulted in an increase in the MLU in the autistiddren (jx0/01).

Table 4. Mean and standard deviation of the MLlthmexperimental and control groups

experimental 1.833 0.979 Per- taste
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control 1.830 1.010
experimental 2.142 1.037 Pos -taste
control 1.81 0.981

Table 5: The effects of the intergroup factors

length of 7.170 1 7.170 116 0.000 .983
utterance

groups 20.155 1 20.155 884 0.632
error 0.558 19 0.558 32.557 0/000

sum 0.343 21 1.02

The diagram below is related to the MLU of the stidi children before and after the
intervention. As can be seen, there are no dift@emetween the means in the experimental and
control groups and their diagrams are completelycheal (mean=1.83) but a significant
difference was observed in the MLU of the pre-text post-test after the intervention. The MLU
was 1.81 in the control group and 2.14 in the expantal group.

The diagram of the MLU alternation in the experitaéand control groups’ length of utterance

&E =

&l —-

pre-test post-test

Discussion and conclusion:

The results of this research are in the same litletive research in the other languages and all of
them show that there is a difference in the MLUh& autistic and intact children. (Dodd, 2005)
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Moreover, a positive and significant correlationswseen between the motion imitation ability
and the MLU in the autistic children. This can xpressed in support of the motion theory of
the language. (Allot, 2001) The results of the pnésresearch also showed that non-verbal
motion imitation which was presented as an exemiseng the intervention period led to a rise
in the MLU of the autistic children. We can attriib these differences to the research
intervention according to the statistical testxsithere were no differences between the mean
scores in the experimental and control groups leret were significant differences between the
two groups. On the other hand, as the intervenperiod was more than 2 months, the
developmental changes which were the result ofrideein the abilities during the time didn’t
have much effect on the results of the researche&ed research showed that using the cues
during speaking caused the vocabulary retrievaliacréase in the speech enrichment (Krauss et
al., 1996), so it was predicted that the improvenwérthe autistic children in using the motion
cues can increase the MLU. The MLU supports thdandheory of the syntax. According to
this theory, the general motion sequence abilitynghitself as the MLU increases. It should be
mentioned that in this research the length of attee was evaluated by the MLU index and
according to the morpheme. The researcher’s obis@ngashowed that if we had evaluated the
length of utterance by, the number of the wordslugeere wouldn’'t have been much difference.
In other words the autistic children of the expemtal group did not use more words in their
sentences in the post-test but they used more oatgd verbs with more morphemes.

Limitation and suggestion:

One of the most important limitations of this reskawas the number of the tribal's. If we aimed
to generalize the results we should do the resamitthmore tribals. It is recommended that in
addition to the length of utterance the effectshef motion imitation on other aspects of the
language like the ability of phonology, syntax arsdge cognition should be checked. Also, as to
the therapeutic aspect, according to the resultstludér studies which indicate that doing the
motion imitation exercises can increase the lergthutterance in the autistic children, we
suggest that the non-verbal motion imitation exs@giand generalization of the symbolizing
ability of the autistic children should be conseterin the therapeutic and rehabilitation
programs. Instead of working directly on the inseeaf the length of utterance of the autistic
children, we can raise the symbolic and motion atioh skills. Thus, children can use some
other methods instead of speaking to communicatdtay can resolve their requirements. This
in turn can raise their speaking skills at the séime. On the other hand, the results emphasize
the importance of occupational therapy on the spgadkills improvement in autistic children. If
autistic children have motion exercises and occapal therapy, at the same time their speaking
skills will further improve. In this study, we camhed the importance of team work in
rehabilitation of the autistic children again.
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