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Abstract

One of the main problems of autistic children is that it is very diffi-
cult for them to switch to a different state, to a different activity — and
such switches are often needed. Researchers have recently shown that
bilingualism helps autistic children function: namely, it is somewhat eas-
ier for bilingual children to switch to a new activity. In this paper, we
provide a possible explanation for this empirical phenomenon. Namely,
we show that, in general terms, autism means difficulty with breaking
symmetries of a state, and we describe how this general reformulation
indeed explains the above recently discovered phenomenon.
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1 Formulation of the Problem

What is autism: a brief reminder. Autism is defined as a “developmental
disorder characterized by difficulties with social interaction and communica-
tion, and by restricted and repetitive behavior”; see, e.g., [1, 7].

Researchers are trying to help. At present, there is no way to completely
cure this disorder. However, there are many techniques that help some patients
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function better — i.e., make it easier for them to switch to a new activity and/or
easier to disrupt the repetitive behavior.

Can bilingualism help? There is plenty of evidence that, in general, bilin-
gualism — i.e., knowing two languages — helps in problem solving; see, e.g.,
[2, 3]. Because of this general fact, researchers studying autism decided to
check whether a similar improvement can be observed in autistic children.

It helps but why? The results of this research [5] show that bilingualism in-
deed statistically significantly helps bilingual children switch to a new activity:
on average, bilingual autistic children performed better on such switching tasks
than monolingual ones. These results confirmed anecdotal evidence listed in
6].

Since knowing two languages helps autistic children function, it seems de-
sirable to recommend raising such children in a two-language environment. Of
course, biligualism does not make these children fully overcome their limita-
tions, it is not a miracle cure, but still, such an improvement is important in
situations when any improvement is welcome.

What is not very clear is why such an improvement occurs. In this paper,
we provide a possible general explanation.

2 How Can We Describe Autism in Precise
Terms?

What kind of an explanation do we want. With respect to behavioral
phenomena, the word “explanation” may mean different things. What we are
interested in is an explanation which is as general as possible. Let us explain
on a simple example what we have in mind.

As an example, let us take a known phenomenon: that in the extreme-stress
situations, e.g., on the battlefield, people sometimes involuntarily urinate or
defecate (and animals, by the way, exhibit the same behavior). From the phys-
iological viewpoint, a possible explanation would mean explaining how signals
travel via nerves, what chemicals are released, and how the resulting chain of
events leads to defecation. This physiological picture is important to know,
it provides a clear explanation of how exactly this phenomenon occurs, but
it does not explain why nature adopted this phenomenon in the first place.
In other words, such a specific (non-general) explanation would enable us to
predict that creatures with a similar physiological system would probably ex-
hibit the same behavior, but it will not enable to say anything about possible
behavior of creatures whose physiology is different.

A general explanation is that in extreme stress situations, the body mo-
bilizes all its resources, all its energy, all its ability to deal with a potentially
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harmful stressor. From this viewpoint, spending energy of digesting food does
not help: for example, if we need to run away from a lethal predator, the faster
we run, the better our chances to survive. Getting rid of all the food prevents
us from wasting resources on digesting this food, and enables us to concentrate
on what is really important in this situation: one’s survival.

Based on this general explanation, we can easily predict that whatever the
physiology, all living species should exhibit a similar behavior.

To come up with a general explanation, let us reformulate the prob-
lem in general terms. In order to come up with an explanation for the
above bilingual-autism phenomenon which is as general as possible, we need
to describe our problem in terms which are as general as possible.

Our problem involves two phenomena: autism and bilingualism. Let us
therefore try to reformulate these two phenomena in terms which are as general
as possible.

Let us describe autism in most general terms. As we have mentioned
earlier, autism means, in effect, two phenomena:

e When an autistic person is in a certain state, a state appropriate for a
certain situation, it is much more difficult for this person — in comparison
with non-autistic ones — to switch to a different state. For example, when
such a child is at home, it is difficult to convince him or her to go outside.
If an autistic child came heavily dressed from the outside, it is difficult
to convince him/her to change to lighter home clothes, etc.

e Also, autistic children tends to get involved in repetitive behavior. For
them, it is not easy to stop such a behavior and switch to a different
activity.

How can we describe these two phenomena in general terms?

The first phenomenon start with a person in the same state — an autistic
person would prefer to stay in this state. What does it mean “staying in the
same state”? It means that the state does not change with time, i.e., if we go
from the original moment ¢ to a new moment ¢+ ¢y, the state does not change.
In other words, it means that the state does not change (= is invariant) under
any time shift: t — t + to.

Such an invariance with respect to a transformation is also known as sym-
metry (see, e.g., [4, 8]), because what we call symmetries in real life is, actually,
invariance with respect to some transformation. For example, spherical sym-
metry means that no matter how we rotate a spherical object, i.e., whatever
rotation transformation we apply, the object remains the same. Similarly, in-
variance relative to rotations around a fixed axis means that rotations around
this axis do not change the object. In these terms, being in the same state
means that the state is symmetric with respect to time shifts.
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From this viewpoint, changing the state means violating this symmetry. In
these terms, the first phenomenon means that for autistic children, it is more
difficult to break this time-shifting symmetry than for non-autistic children.

Similarly, repetitive behavior means that the child’s actions are repeated
again and again. If we denote the duration of one cycle of such actions by tg,
this means that the child’s state repeats itself after the time interval t,. In
other words, for every moment ¢, the state at this moment ¢ and the state at
the moment ¢ + t; — corresponding to the similar stage in the next cycle — are
practically the same.

Thus, here we also have a symmetry with respect to a time shift t — ¢ 4 t,.
The only difference from the first phenomenon is that:

e in the first phenomenon, we had symmetry with respect to all possible
time shifts, with all possible values ty > 0, while

e in the second phenomenon, we only have symmetry for one specific time
shift ¢y (and, of course, as a consequence, for time shifts 2tq, 3tq, etc.

Here, autistic behavior means that it is difficult for a child to stop this
repeated activity — and thus, to break the original symmetry.

Summarizing, we can say that autistic activity means difficulty with break-
ing symmetry, i.e., difficulty with switching from a symmetric state or behavior
to a state or behavior that does not have this symmetry.

3 This Reformulation Explains Why Autistic
Children Get Involved in Repetitive Activ-
ities in the First Place

Let us show that the above general reformulation of the autism phenomenon
explains the important part of the second phenomenon of autism — the part
that we previously took for granted — that autistic children get involved in
repetitive activities in the first place.

Indeed, in the first phenomenon, difficulty to break symmetry means that
it is difficult to immediately switch from the original state, in which we had
invariance with respect all possible shifts, to a state with a change in time, in
which we have no symmetries at all.

From this viewpoint, it may be easier to change to a state in which some
symmetries remain — i.e., to a new state which may not be invariant with
respect to all possible shifts, but which is invariant with respect to some shifts
to. And such new states are exactly states with repetitive behavior!

This is similar to physics, where, according to statistical physics, it is not
very probable to go from a highly symmetric state immediately to a state with
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no symmetries at all: usually, first, some symmetries are broken but some
other symmetries remain.

For example, as we heat a solid body, we usually do not immediately go
from a highly symmetric crystal structure of a solid body to a completely
non-symmetric state of a gas: first, we usually go through the phase of a
liquid, where some invariance remains — e.g., the density remains invariant
with respect to all the shifts; see, e.g., [4, §].

4 What Does Bilingualism Means in These
Terms and How This Explains Why It Is
Easier for Bilingual Autistic Children to
Switch to a Different Activity

What does bilingualism means in practice. Active bilingualism means
that a person constantly switches from one language to another — depending
on who he talks to. For example, in a bilingual family, a child may prefer to use
one language with the mother and another with the father — or, as typical in
immigrant families in the US, one language (English) with assimilated parents
and another language (language of the old country) with the grandparents.

What does bilingualism mean in symmetry terms. The constant switch-
ing means that even the seemingly stable state is not as symmetric as with
monolingual kids: other parameters describing this state may remain the same,
but the language of use when talking and/or listening changes rather unpre-
dictably all the time — and talking and listening are definitely important parts
of human activity.

This explains why bilingualism helps autistic children. Indeed, in our
terms, the main problem of autistic children is that for them, it is much more
difficult (than for other children) to switch from a symmetric state to a state
with fewer symmetries — and the more symmetries need to be broken, the more
difficult the transition.

As we have mentioned, even in seemingly the same state, the actual state
of a monolingual child is more symmetric than the state of a bilingual one.
Thus, for a monolingual child, transition to a new state means violating more
symmetries than for a bilingual one. For autistic children, the more symmetry
breakings, the more difficult the transition. So, this explains why a transition
to a new state is somewhat more difficult for monolingual autistic children
than for bilingual ones.
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