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Abstract

Autism Spectrum Disorders (ASD) refers to a wide range of circumstances characterized by challenges
with social skills, repetitive behaviours, language, and nonverbal communication. While structural
language is known to vary broadly in children with ASD, pragmatic language has been claimed to
be consistently impaired within this population. To have a better understanding of the language
development and the related impairments, ”dynamical systems theory” can be helpful. Language
development, as a dynamical system, has a trajectory of variations. For the autistic individuals,
we hypothesize that this trajectory reaches a bottleneck in higher-level aspects of language like
pragmatics. Language development trajectory of autistic children typically passes the lower-level
aspects of language such as semantic/lexicon processing. But, it slows down when reaches the higher
levels like pragmatics and traps in a bottleneck. It means that the trajectory spends lots of time
in this stage and cannot fully complete the stage to acquire the pragmatic competence. The time
that the developmental trajectory spends in the bottleneck is related to the environmental and social
conditions of the children with ASD. Appropriate intervention packages, can lower the trapping
time in bottleneck by improving social and environmental circumstances and making the trajectory
faster.
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1. Language development as a dynamical system

Autism is a developmental disorder that causes a spectrum of deficits in communicating with
others. Although there is a range of language abilities in children with autism, at least 63% of all
8-year-olds with ASD have language impairments [7]. The most persistent and noticeable language
deficits in ASD are found within the domain of pragmatics, i.e., the appropriate use of language in
social situations [3]. Pragmatic skills facilitate children’s sentences production and comprehension in
ways that are suitable to the language context. While structural language is known to vary greatly
in children with ASD, pragmatic language has been claimed to be consistently impaired within this
children, and has been regarded as a hallmark of ASD [1]. It is not surprising that many individuals
with these disorders have difficulties in social communication. Therefore, a better knowledge of their
language impairment leads to a better solution to their communicating problems.

Human language develops through time from birth to late childhood and adolescence [2]. Lan-
guage skills change from basically recognizing of pre-linguistic actions which contain useful informa-
tion, to comprehending complex pragmatic items. Language develops from lower-level processing,
such as the indication of informative responses, interacting intentions, and semantic/lexicon pro-
cessing, to higher-level processing i.e., syntactic analysis and pragmatics integration [2]. Based on
literature, Dynamical Systems Theory (DST) could help us explain the developmental process of
language and the related impairments [6]. In other words, the temporal development of language
can be studied by nonlinear dynamic models. They can correctly model the complex processes the
same as development, in which the change of the output is not simply proportional to the variations
of the input [9].

A dynamical system consists of a state space, whose peculiarities demonstrate the state at any
moment [5, 11]. It also contains a dynamical rule that characterizes the prompt future of all state
variables, by giving just the present values of those same state variables [5, 11]. The state of these
systems evolves through time over a state space according to a rule [5, 11]. DST deals with the
long-term qualitative behavior of dynamical systems [11, 10]. DST could describe the self-organizing
processes that cause developmental changes and moment-to-moment variability in children’s language
performance [4]. Therefore, Language development could be studied as a dynamical system with the
trajectory of variation [6, 9]. It starts from recognition of pre-linguistic informative actions. When the
child grows and begins learning how to get and convey the communicative messages, the trajectory
reaches the stage of communication intention. Then the child learns the words and their meaning
and the developmental trajectory enters the lexical and semantic stage. Afterwards, the child finds
out how to make a sentence and acquires syntax. At the last level of development, the trajectory
reaches the stage of pragmatic competence and the child becomes skilled at using the language [1].
The key question is what happens in the developmental trajectory of autistic children which makes
them not to achieve pragmatic skills.

2. Trapped trajectory in a bottleneck

We hypothesize that variation in the language development trajectory of autistic children becomes
very slow when it reaches the higher-level processing, such as pragmatics. In the beginning, while
the trajectory is corresponding to the lower-level processing of language, the variation has average
speed. As the trajectory evolves and reaches the higher-level aspects of language like pragmatics,
its dynamics becomes very slow and seems it traps in a bottleneck. Based on DST, the trajectory
has a slow passage through the bottleneck and spends practically all its time getting through it.
Therefore, it can be concluded that the trajectory of language development in autistic individuals
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with pragmatic language impairment, reaches a bottleneck in higher-level aspects of language and
their language development does not complete properly to acquire pragmatic competence.

The time that the trajectory spends in the bottleneck is related to the environmental and social
conditions. According to DST, exerting external force may drive the system to come out of the bot-
tleneck; consequently, the trajectory continues its normal path. Besides, there are some intervention
packages that improve pragmatic in autistic children, and understanding the language developmental
process can help speech-language pathologists choose the best intervention method [12]. We suppose
that these packages work as an external force. Suitable external force should be consistent with the
system’s intrinsic characteristics, such as natural frequency. In this regard, personalized packages
which are designed in accordance with the language developmental process of autistic children can
be more efficient. Moreover, the packages should consider the social and environmental conditions of
the children with ASD. As reported in [8], pragmatic language interventions in which the child with
ASD and their parent are actively included in an intervention have the maximum benefits.

We believe that this approach helps us model and manage pragmatics problems in autistic individ-
uals’ language. Reducing the time spent in the bottleneck with an appropriate intervention strategy,
may solve the language problems. Prediction, prevention, and treatment of language impairment
in autistic individuals may be achieved by minimizing that time using the effective intervention
packages.
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