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Abstract

This paper presents the Slovak Autistic and Non-Autistic Child Speech Corpus, which consists of audio-recordings
and transcripts of collaborative, task-oriented conversations between children (with or without autism spectrum
disorder, ASD) and a non-autistic adult experimenter. The task used to elicit this corpus was the Maps task. This
corpus was primarily recorded to investigate lexical alignment, but can also be used to study other conversation
coordination strategies and behaviours. Scores on various standardised psychometric tests, such as those measuring
IQ, executive functioning, and theory of mind, are included for each participant. In total, the corpus contains over 15
hours of speech. This relatively large database contains a non-Germanic language and can be shared with any
qualified researcher, making it a valuable resource for replication of existing findings regarding communication and
ASD as well as future research into communication between individuals with and without ASD.
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1. Introduction

Autism spectrum disorder (ASD) is associated with
a range of traits, such as differences in commu-
nication. Research has for example shown that
there may be differences in pragmatic processing
(see e.g. Ying Sng et al. (2018) for a review) and
turn-taking (e.g. Wehrle et al., 2023) between indi-
viduals with ASD and their neurotypical peers. In-
vestigating the communication differences between
people with and without ASD may provide further
insights into why individuals with ASD sometimes
report struggling in social settings.

One specific conversation coordination mecha-
nism that has gained increased attention over re-
cent years is entrainment, or the tendency of inter-
locutors to behave more similarly during interaction.
Differences in entrainment in movement between
individuals with and without ASD have been found
during various tasks, for example those involving
rhythmic motions such as pendulum swinging (e.g.
Fitzpatrick et al., 2016) and finger tapping (e.g
Koehne et al., 2016). Entrainment has also been
investigated in the speech modality, and research
suggests that individuals with ASD may show dif-
ferent strategies of entrainment on the prosodic
level (e.g. Ochi et al., 2019; Lehnert-LeHouillier
et al., 2020; Patel et al., 2022; see Kruyt and Befus
(2021) for a review) and the lexical level (e.g. Sta-
bile and Eigsti, 2022; Patel et al., 2022; Fusaroli
et al., 2023). Differences in entrainment could po-

tentially explain why mixed dyads of individuals with
and without ASD may report feelings of not being
on the same wavelength or “in sync”.

Studies investigating lexical entrainment in indi-
viduals with ASD have employed diverse method-
ologies. Some studies concentrate on the entrain-
ment of specific target words, using collaborative
card-placing tasks (e.g. Slocombe et al., 2013;
Branigan et al., 2016; Hopkins et al., 2017). In
these tasks, experimenters use uncommon or dis-
preferred words to describe objects, and the extent
to which individuals with ASD adopt these terms
is considered a measure of entrainment. Results
from such studies seem to suggest that individu-
als with and without ASD do not display different
entrainment patterns. Importantly, conversations
during these tasks are highly constrained, featur-
ing predictable turn-taking and short exchanges.
Other studies investigate entrainment during more
unstructured, naturalistic conversations (e.g. Sta-
bile and Eigsti, 2022; Patel et al., 2022; Fusaroli
et al.,, 2023). In these studies, the proportion of
shared vocabulary between participants is mea-
sured, rather than entrainment on target words.
The latter group of studies suggest that individuals
with ASD tend to exhibit lower degrees of lexical
entrainment compared to their neurotypical peers.

In this paper, we present our Slovak Autistic and
Non-Autistic Child Speech (SANACS) corpus. This
was collected to combine the two approaches: en-
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trainment can be assessed on target words, but
during a more unrestricted task. While this corpus
was constructed specifically to investigate linguistic
entrainment in children with and without ASD, its
interactive nature allows it to be used for research
into other conversation coordination strategies and
mechanisms, such as for example turn-taking be-
haviour or backchanneling patterns.

It must be noted that recording child speech is
typically more complicated than recording adults:
children are more likely to not follow instructions,
or to become distracted or distressed. Record-
ing speech from children with ASD brings its own
unique set of challenges: for example, differences
in social interaction, sensory sensitivities, a dislike
for unfamiliar environments, and an increased ten-
dency for distress can all influence the recording
process. With this in mind, we made several deci-
sions throughout the experimental design process
and recording procedure that are explained in their
respective sections of this paper.

2. Related work

Several corpora of speech of individuals with ASD
have been recorded, but the majority of these are
not easily available. Due to more stringent privacy
concerns and ethical issues, recordings from this
population can often not be shared. This is espe-
cially true if the recordings are of child speech, as
additional ethical constraints are placed on data
from this group. Many of the available corpora
dedicated to the language of individuals with ASD
are listed on the TalkBank (MacWhinney, 2007)
sub-section ASDBank, and include Dutch, English,
French, Greek, Mandarin, and Spanish. For many
of these corpora, including all English and French
ones, and one in Mandarin, only transcripts are
available, and access to audio or video recordings
is not possible. ASDBank lists three corpora for
which audio recordings are available, and one that
has video as well as audio. One of the audio cor-
pora consists of Dutch children with ASD complet-
ing a storytelling task (Hendriks et al., 2014; Kuijper
et al., 2015). A corpus of audio-recordings of toy-
play conversations exists for Spanish (Rodriguez-
Mufioz, 2009; Mufoz, 2014). Finally, video- and
audio-recordings of dialogues between a child and
adult are available in Greek, though these record-
ings are all of the same child with ASD. In other
words, most corpora are very small or do not con-
tain naturalistic communicative interactions, and
are in Germanic or Romance languages.

To sum up, many available corpora containing
language from individuals with ASD consist mainly
of text-based transcripts, and if audio-recordings
are available, they often do not contain dialogue.
The one corpus on ASDBank that contains con-

versations explicitly described as “dialogue” (the
Greek corpus) only contains speech of one child.
The available corpora are thus not ideally suited for
researching conversation coordination strategies
such as entrainment. Moreover, the vast majority of
corpora on ASDBank or other places are from Ger-
manic or Romance languages. The creation of a
corpus in a Slavic language such as our SANACS
corpus is therefore important for cross-linguistic
comparisons and generalisability of theories.

Additionally, the fact that the SANACS corpus
contains speech that is more naturalistic and less
structured than that analysed in other studies on en-
trainment in individuals with ASD is an advantage:
many studies rely on tasks that lead to either highly
structured interaction with predictable turn-taking
(e.g. Slocombe et al., 2013; Branigan et al., 2016;
Hopkins et al., 2017) or use data recorded during
diagnostic interviews such as the ADOS (e.g. Ochi
et al., 2019), which may be experienced as stress-
ful or emotional and might thus not reflect the way
communication strategies are used in real-world,
every-day conversation.

3. Methods
3.1. Corpus design and data collection
3.1.1. Speaker recruitment

To recruit our participants and record our corpus,
we collaborated closely with the Academic Re-
search Center for Autism (ARCA) of Comenius Uni-
versity in Bratislava. Participants with suspected
ASD were recruited from their waiting list and under-
went a full diagnostic procedure to confirm their di-
agnosis. Neurotypical (NT) children were recruited
through local primary schools and word of mouth.
Note that NT children did not undergo a full ASD
diagnostic procedure, but a trained psychologist
performed a thorough clinical interview with the par-
ents of each child, to rule out any developmental
abnormalities as well as current psychiatric or neu-
rological problems. Hence, there is a very small,
but non-zero, chance that this group might con-
tain undiagnosed autistic children. Our corpus
was collected as part of a larger ongoing project
in which various biomarkers were measured, so
prepubescent children, whose hormone levels are
more stable, were recruited. We aimed to match
the children in our neurotypical group to our chil-
dren with ASD as closely as possible in terms of
gender, age, and 1Q, though it is difficult to match
two groups perfectly. In total, we recruited 76 par-
ticipants, but data from only 67 participants can be
shared: 37 children with ASD (7F, 30M) and 30
neurotypical children (7F, 23M).
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3.1.2. Elicitation task

The SANACS corpus was collected primarily to
study linguistic alignment in children with and with-
out ASD during semi-naturalistic, task-oriented dia-
logue. To elicit conversations, we used a variation
of the collaborative Maps task (Anderson et al.,
1991). Both participants are given a map that por-
trays several landmarks. Some landmarks are on
both maps, though the two maps also depict differ-
ent landmarks. The two participants cannot see
each other's maps. One map, given to the instruc-
tor, depicts a route. The instructor describes this
route to the other player, i.e. the follower, and their
joint goal is for the follower to replicate the instruc-
tor’s route as closely as possible on her map.

For the collection of the SANACS corpus, we
edited the original maps to keep the location of
the landmarks and routes the same, but we re-
placed the original black-and-white landmarks with
colourful pictures of objects taken from the Inter-
national Picture Naming database (Szekely et al.,
2004; Snodgrass and Vanderwart, 1980). All pic-
tures were coloured in and some objects were
edited slightly to be more suitable for the exper-
iment. Some pictures, the target objects, had mul-
tiple lexical labels: a preferred name that children
tend to use often and a dispreferred one that is
acceptable but children are less inclined to use.
The target objects were selected after an online
norming study that identified objects with preferred
and dispreferred terms in the population of children
matching the ages of our subjects. Control ob-
jects were selected based on the fact they had one
clearly preferred name and no valid dispreferred
labels. The experimenter was instructed to always
use the dispreferred words for the target objects,
and these words were written by the objects on her
maps as a reminder.

Figure 1: Example of maps used during the Maps
task. On the left is the experimenter’s map with
words we wanted her to use written as a reminder.
This example is a map where the experimenter was
the instruction giver, and half of the target objects
were on the map.

g
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We selected 8 target objects and created a total
of twelve maps for the task (2 sets of 6 maps). Table
1 provides information on the structure of the task

Table 1: Overview of Maps task trial structure.

Map Instruction giver  Objects

Practice 1 Experimenter Control only

Trial 1 Experimenter All target objects

Trial 2 Experimenter Half of the target objects
Practice 2 Child Control only

Trial 3 Child Half of the target objects
Trial 4 Child All target objects

and the order of the trials. Note that we created
two different sets so that we could counterbalance
which half of the objects appeared on all maps and
which half appeared only on the first and last maps.

The child and experimenter sat at opposite ends
of a table, separated by an opaque curtain to pre-
vent them from seeing each other’s maps. Instruc-
tions were read aloud by the experimenter before
the task. Children were given the opportunity to
ask any questions or request further explanation.

In most experiments that use the Maps task, roles
switch between participants on every trial. We de-
signed the experiment such that roles switch only
once, halfway through the session, rather than af-
ter every trial. Children with ASD sometimes have
difficulties with task switching and we wanted to
minimise any effects of possible impaired executive
functioning on their performance or conversations;
see the switch of roles after task M2 in Table 1. This
decision might limit direct comparisons with tradi-
tional Map task studies and affect the strategies or
interactions in our SANACS corpus, but we decided
to prioritise the distress levels of the children.

We also decided that the experimenter always
played as the instructor first to facilitate her using
the dispreferred terms for objects before the child
named them, and because we assumed it would
be easier and less overwhelming for the children
with ASD to first play as the instruction follower for
a few trials. The purpose of the practice trials was
to ensure that the children understood the task and
their roles in the game.

3.1.3. Other measurements

Children with (suspected) ASD underwent the
Autism Diagnostic Observation Schedule (ADOS,
Lord et al., 2000), the gold standard for the diagno-
sis of ASD. Their parent(s)/caregiver(s) underwent
the Autism Diagnostic Interview (Revised, ADI-R).
This was done to confirm the diagnosis of ASD.
Additionally, a number of standardised tests were
administered. Each participant completed a non-
verbal theory of mind (ToM) test called the Comic
strip task by Cornish et al. (2010), and their par-
ent(s)/caregiver(s) were asked to fill out the Behav-
ior Rating Inventory of Executive Function (BRIEF,
Gioia et al., 2000) as a measure of their child’s exec-
utive functioning. Furthermore, each participant’s
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Table 2: Summary of demographic information and
test scores for both groups of participants.

ASD NT t-test
mean (std) range mean (std) range p
Age 9.10 (1.71) 6.14-1230 | 9.34(2.04) 6.18-1297 | >0.05
Q 96.80 (16.81) 52 - 131 105.8 (14.84) 67 - 134 <0.05
BRIEF | 67.32(9.61) 47 -85 58.77 (12.81) 36-83 <0.01
ToM 8.29 (2.14) 2-14 12.17 (1.74) 8-15 <0.001

IQ was measured using the Woodcock-Johnson
test. Note that most studies use the Wechsler Intel-
ligence Scale for Children (WISC, Wechsler, 1949)
to measure 1Q in children. This test is not avail-
able in Slovak, which may limit the comparability of
findings based on our corpus to those of existing
studies. Table 2 shows that our two groups differed
significantly on all three tests.

The experimenter had also been involved in the
diagnostics procedure and children were thus famil-
iar with her. While this familiarity and the fact that
the experimenter knew whether the child did or did
not have ASD may influence how she interacted
with them, we again opted to minimise unfamiliarity
and distress for the children with ASD.

3.2. Recording procedure

We decided it was more important to have the chil-
dren be as comfortable as possible than eliciting
the highest quality of the acoustic signal. We con-
ducted the recordings in a room where diagnostic
assessments took place, and thus the children with
ASD were familiar with it, despite its dispreferred
acoustic characteristics. The room was not suffi-
ciently insulated from outside noises (such as traffic
or occasional construction) and its characteristics
did not prevent reverberations.

We opted against using head-mounted micro-
phones as some children with ASD have sensory
sensitivities and may become distressed by the
sensation of a headset. The primary microphones
were directional table-top Rode NT-3 microphones,
placed approximately 50 cm from the speaker, used
for both the child and the experimenter. Addition-
ally, we used a lavalier Sennheiser microphone for
the child. This was done for two reasons: first,
during the design of our microphone set-up, we
tried to keep in mind that children with ASD have a
tendency to vary their intensity. The clinicians we
worked with reported that sometimes the children
they diagnosed would drastically increase or de-
crease their volume over the course of a conversa-
tion. For this reason, we set the gain on the two mi-
crophones to different levels. Second, we wanted
to at least partially mitigate the acoustic character-
istics of the room since the lavalier microphone was
expected to be less affected by reverberations and
outside noise than the table-top microphones. We
hoped this setup would maximise the quality and

usability of the recorded acoustic data.

All three microphones were connected to a
ZOOM H6 digital recording device with XLR con-
nectors and the signal was collected at 24-bit 48kHz
sampling frequency. Due to various issues with the
lavalier microphone, the signal from the table-top
microphones was used whenever possible despite
deficiencies in clipping (due to high gain), rever-
berations, and outside noise. In 7 sessions, the
tabletop mic was replaced by the lavalier one.

3.3. Corpus composition

3.3.1. Transcription

After converting the audio signals from both speak-
ers to mono files, a single native Slovak speaker
transcribed the Maps task trials into text using the
Transcriber interface. The speech between the
trials, such as discussions of the results and com-
paring the maps, is currently not transcribed. The
Transcriber files were converted to Praat TextGrid
files. The same annotator hand-corrected the tem-
poral boundaries of inter-pausal units of speech in
Praat using now the full stereo audio files from the
two microphones capturing the speakers. Specifi-
cally, the annotator used the visual representation
of the signal in Praat in order to improve the identi-
fication of turn-internal and inter-turn silences, and
to achieve a close signal-to-text alignment of indi-
vidual speakers in the vicinity of cross-talks. The
annotator received guidelines and training for both
text transcription and signal-to-text alignment.

3.3.2. Corpus statistics

Table 3 provides the basic description of the cor-
pus, particularly the length of (transcribed) speech
in hours, number of inter-pausal units (IPUs), num-
ber of tokens (words) excluding filled pauses and
backchannels like ‘'mhm’, and all of these sepa-
rately for the experimenter (exp) and the children
(child), and separately for the autistic (ASD) and
neuro-typical (NT) groups.

Table 3: Corpus description; see text above.
ASD NT All

Total speech (hrs) 8.81 6.37 15.18
Transcribed map trials (hrs) 7.30 5.30 12.60
Clean speech - exp (hrs) 1.78 1.24 3.02

Clean speech - child (hrs) 1.60 1.18 2.78

IPUs - experimenter 6406 4481 10887
IPUs - child 5746 4259 10005
Tokens (words) - exp 31353 23902 55255
Toens (words) - child 16747 13404 30151
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4. Conclusions and future directions

The SANACS corpus allows for the comparison of
communication of children with and without ASD.
It must be noted that in all cases, the child is inter-
acting with a neurotypical adult. Any differences in
communication that are found between groups may
be due to a mismatch in neurotypes between the
adult and the child (see e.g. Milton, 2012; Shep-
pard et al., 2016; Heasman and Gillespie, 2018)
rather than an inherent difference between NT chil-
dren and those with ASD. A valuable future corpus
might include dyads that are matched on neurotype,
i.e. ASD-ASD and NT-NT dyads, to see whether
any differences in communication originate from
the neurotype-mismatch rather than an inherent
“deficit” in individuals with ASD.

Nonetheless, the SANACS corpus allows for
studies that may offer valuable insights into the
communication between individuals with and with-
out ASD. The fact that this relatively large database
contains a non-Germanic language and can be
shared with any qualified researcher makes it a
valuable resource for replication of existing find-
ings regarding communication and ASD as well
as future research into communication between
individuals with and without ASD.

5. Ethical considerations

In total, 76 participants were recruited. The parents
or caregivers signed a general consent to record
the speech of their children and analyze the speech
by the experimenter’s institutions for academic pur-
poses. Subsequently the parents and caregivers
were contacted again asking them to agree with dis-
tributing the recorded anonymized speech to other
researchers, which resulted in obtaining 67 such
consents.

6. Availability and access

The Slovak Autistic and Non-Autistic Child Speech
Corpus (SANACS) containing .wav files and accom-
panying Praat TextGrids is available to qualified
researchers who wish to use it for academic or re-
search purposes. The corpus is available through
ELRA at https://catalogue.elra.info/
en—-us/repository/browse/ELRA-S0491/.
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