
Abbot-Smith, Kirsten, Matthews, Danielle, Bannard, Colin, Nice, Joshua, Malkin, 
Louise, Williams, David M. and Hobson, William (2024) Conversational topic 
maintenance and related cognitive abilities in autistic versus neurotypical children. 
 Autism . ISSN 1362-3613. (In press) 

Kent Academic Repository

Downloaded from
https://kar.kent.ac.uk/107156/ The University of Kent's Academic Repository KAR 

The version of record is available from
https://doi.org/10.1177/13623613241286610

This document version
Publisher pdf

DOI for this version

Licence for this version
CC BY (Attribution)

Additional information

Versions of research works

Versions of Record
If this version is the version of record, it is the same as the published version available on the publisher's web site. 
Cite as the published version. 

Author Accepted Manuscripts
If this document is identified as the Author Accepted Manuscript it is the version after peer review but before type 
setting, copy editing or publisher branding. Cite as Surname, Initial. (Year) 'Title of article'. To be published in Title 
of Journal , Volume and issue numbers [peer-reviewed accepted version]. Available at: DOI or URL (Accessed: date). 

Enquiries
If you have questions about this document contact ResearchSupport@kent.ac.uk. Please include the URL of the record 
in KAR. If you believe that your, or a third party's rights have been compromised through this document please see 
our Take Down policy (available from https://www.kent.ac.uk/guides/kar-the-kent-academic-repository#policies). 

https://kar.kent.ac.uk/107156/
https://doi.org/10.1177/13623613241286610
mailto:ResearchSupport@kent.ac.uk
https://www.kent.ac.uk/guides/kar-the-kent-academic-repository#policies
https://www.kent.ac.uk/guides/kar-the-kent-academic-repository#policies


https://doi.org/10.1177/13623613241286610

Autism
 1 –14
© The Author(s) 2024

Article reuse guidelines: 
sagepub.com/journals-permissions
DOI: 10.1177/13623613241286610
journals.sagepub.com/home/aut

Introduction

One of the two symptom domains of the diagnostic criteria 
for autism entails ‘persistent deficits in social communica-
tion and social interaction’ manifested by difficulties with 
social-emotional reciprocity, non-verbal communication and 
with developing and maintaining relationships (American 
Psychiatric Association, 2013). Particular hurdles within the 
first category – social-emotional reciprocity – are specified 
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Keeping a conversation going is the social glue of friendships. The DSM criteria for autism list difficulties with back-and-
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in the DSM-5 to include difficulties with social approach, 
with back-and-forth conversation, reduced sharing of inter-
ests, emotions or affect and failure to initiate or respond to 
social interactions (American Psychiatric Association, 2013). 
Thus, the ability to maintain a conversation topic is not only 
highlighted in the diagnostic criteria but is also critical for 
most of the other points listed in the domain of social interac-
tion and social communication since conversation skills are 
central for establishing and maintaining relationships 
(Friedman et al., 2019). The ‘gold standard’ assessment tools 
for autism (ADOS-2, ADI-R) involve direct and indirect 
assessment of conversational ability. Indeed, many have 
noted that the most common communication deficits seen in 
intellectually able autistic youth pertain to conversation 
(Paul et al., 2009).

Yet, to date, there has been a lack of clarity around a) 
the distribution of conversational skills in neurotypical 
school-aged children (i.e. those with no diagnoses or sus-
pected disorders) and how this overlaps with that of autis-
tic children and b) the cognitive and social-cognitive skills 
that are correlated with conversation skill for both groups 
of children. This is because there are few quantitative stud-
ies that have used direct measurements to examine indi-
vidual differences in how neurotypical children fare with 
maintaining conversation (see Abbot-Smith et al., 2023 for 
a review).

To keep a conversation topic going, speakers need to be 
able to do two key things. First, a speaker needs to be able 
to provide ‘topic-supporting’ responses. These include 
‘contingent responses’, that is, those which provide infor-
mation that is both relevant to the immediately preceding 
conversational turn and add information (Bloom et al., 
1976; Pagmar et al., 2022). Another way to support a con-
versation topic is to provide ‘specific’ minimal responses 
(e.g. ‘Really?’) or even in certain contexts non-verbal 
responses, such as laughing, gestures or affective reactions 
(e.g. an expression of shock) (Bavelas et al., 2000). All of 
these responses indicate that one has processed and is 
interested in what the speaker is saying. In contrast, non-
contingent (off-topic) responses can provide a stumbling 
block for conversation topics (Hale & Tager-Flusberg, 
2005; Nadig et al., 2010). Children in upper primary school 
and adolescents – both autistic and neurotypical – give sig-
nificantly lower ratings of intentions to interact socially 
with children they have heard responding non-contingently 
(McGuinness et al., in press; Place & Becker, 1991). An 
example of a non-contingent response from our dataset is 
as follows:

RESEARCHER:  ‘I like cooking biscuits with chocolate 
chips in them. They’re my favourite’.

P2:  ‘There’s twins in my class. They’re 
identical’.

The second key conversational ability required to main-
tain a conversation topic involves restricting the length of 

each turn to avoid ‘monologuing’ (i.e. talking excessively 
without allowing the partner a turn). While non-contin-
gency and excessive verbosity have often been discussed 
in relation to autism (Cola et al., 2022; Nadig et al., 2010; 
Ying Sng et al., 2018), it is unclear to what degree autistic 
children as a group show conversational impairments, par-
ticularly now that far more verbally fluent autistic children 
are receiving autism diagnoses (e.g. McConkey, 2020).

Moreover, there are large individual differences among 
neurotypical children in the ability to maintain a conversa-
tion topic (see, e.g. De Rosnay et al., 2014 for 5- to 8-year-
olds). Conversational contingency relates to sociometric 
ratings by peers in 4-year-olds (Hazen & Black, 1989) and 
training conversation skills leads to higher rates of play-
ground social interaction in neurotypical 10- and 11-year-
olds (Bierman & Furman, 1984). Even among neurotypical 
adults, conversational ability relates to ratings (by others) 
of attraction (Wheeless et al., 1992) and interpersonal rela-
tionship satisfaction (Miczo et al., 2001). Indeed, as it has 
been demonstrated experimentally that adults rate other 
adults less positively on scales of likeability when the lat-
ter are less conversationally responsive (Mein et al., 2016). 
Given the implications for lifelong social relations, we 
need a better understanding of the degree of heterogeneity 
in conversational ability within both populations (autistic 
and neurotypical) and we also need to know the degree to 
which conversation skills show distinct relationships with 
key cognitive abilities in each group.

The ‘key suspects’ in the literature regarding the cogni-
tive underpinnings of conversational ability are theory of 
mind and/or executive functioning abilities such as work-
ing memory or inhibitory control (see Matthews et al., 
2018 for a review). There are some studies which have 
examined relationship between either theory of mind or 
executive functioning and parent questionnaire measures 
of pragmatics or conversation (Baixauli-Fortea et al., 
2019; Hutchison et al., 2020). However, there are very few 
studies that have examined either theory of mind or execu-
tive functioning in relation to directly elicited child con-
versation. Nonetheless, of those that have, there is evidence 
of links between contingent responding and theory of mind 
in both autistic primary-school-aged children (Hale & 
Tager-Flusberg, 2005) and neurotypical children 
(Slomkowski & Dunn, 1996). However, the degree to 
which theory of mind uniquely accounts for contingent 
responding is not clear given that individual differences in 
theory of mind itself are correlated with both working 
memory and inhibitory control (Fizke et al., 2014; Lecce 
et al., 2017). Furthermore, the one prior study that exam-
ined relationships between direct measures of child con-
versation and executive functioning found that working 
memory (Backwards Digit Span) correlated positively 
with contingent responding and ‘fluidity’, whereas inhibi-
tory control correlated negatively with both child talka-
tiveness and number of words per utterance (Blain-Brière 
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et al., 2014). There is therefore a question as to whether 
any given candidate cognitive underpinning explains 
unique variance when other candidates are controlled for.

Blain-Brière et al.’s (2014) finding of a relationship 
between inhibitory control and talkativeness speaks to the 
second key ability required to maintain a reciprocal con-
versation, namely that it should involve both conversation 
partners (as opposed to monologuing). However, talka-
tiveness per se is not an inherently negative trait (Coplan 
et al., 2011). Talkativeness is considered ‘excessive’ or 
‘verbose’ – and leads to negative conversation satisfaction 
ratings – when speakers also tend to veer off-topic during 
the turn (Pushkar et al., 2000; Ruscher & Hurley, 2000). 
The only prior study which has directly examined ‘prob-
lematic verbosity’ in children is that of Nadig et al. (2010), 
who termed this ‘self-contingent elaboration’ and found 
certain group differences between autistic and matched 
neurotypical 10- and 11-year-olds. However, while a small 
number of verbally fluent, cognitively able autistic chil-
dren are ‘excessively verbose’, this is not necessarily a 
general characteristic of this group (Adams et al., 2002).

In this article, we report on studies with children of 
primary school age, all of whom had non-verbal reason-
ing and vocabularies within the neurotypical normal 
range for their age. In Study 1, we investigate differences 
and similarities between autistic and neurotypical (NT) 
primary school children in their ability to maintain a con-
versation. In Studies 2 and 3, we investigate individual 
differences within a group of neurotypical primary-
school children and within a group of autistic primary 
school children. Here we also ask whether theory of mind 
and working memory (and – for one study – inhibitory 
control) account of individual differences conversation 
topic maintenance where all predictors are included in 
the same regression model.

We carried out three studies, all with children tested 
in southern England. (There was no overlap in partici-
pants between any of the studies). Each child was 
assessed individually in verbal interaction with a psy-
chology researcher or clinician. In the first study, we 
compared autistic 5- to 7-year-olds with neurotypical 
children matched for age, non-verbal reasoning, core 

language and sex. In the second study, we elicited 
extended naturalistic conversations from neurotypical 
6-year-olds and also assessed their theory of mind, work-
ing memory, inhibitory control, vocabulary and non-ver-
bal reasoning abilities. In the third study, conversation 
was elicited by a clinical psychologist (a co-author on 
this article) from 5- to 9-year-olds who went on to 
receive an autism diagnosis from a multi-disciplinary 
assessment in the British National Health Service (NHS). 
The same children were also assessed on theory of mind, 
working memory, vocabulary and non-verbal reasoning 
tasks. The second and third studies were pre-registered 
prior to the completion of transcription and prior to start 
of data analysis: https://osf.io/q7wa4/registrations.

Ethical and sampling statement

Ethical approval was obtained from the first author’s insti-
tution for all three studies. In addition, for the third study, 
NHS ethical approval was also obtained. All parents pro-
vided full written informed consent. Socioeconomic cir-
cumstances1 and ethnicity were not recorded. The adult 
autism community was not involved in this study.

Study 1

Method

Participants. We included 30 autistic (7 female) and 30 
neurotypical (7 female), monolingual British-English-
speaking 5- to 7-year-olds (see Table 1 for demographics). 
The sample size was agreed between the lead, second and 
fifth authors prior to data collection as the maximum sam-
ple size manageable since the data were collection along-
side the fifth author’s final PhD project between January 
2019 and March 2020, when the UK COVID-19 lockdown 
commenced. No participant had hearing difficulties or 
ADHD. All autistic children had a diagnosis requiring 
multi-disciplinary consensus within the British National 
Health Service. All scored above the threshold for autism 
on the parent-completed Social Responsiveness Scale 2 
(SRS) (Costantino & Gruber, 2005). Of the autistic 

Table 1. Means (SD in parentheses) for participant characteristics.

Autistic
(n = 30)

NT
(n = 30)

p d

 Mean (SD) Mean (SD)

Gender split 23 M; 7 F 23 M; 7 F - -
Chronological Age (Months) 77.37 (10.58) 76.94 (9.08) .87 0.04
Sentence Comprehension CELF-5 Scaled Score 9.97 (2.46) 10.2 (1.94) .68 0.10
Expressive Vocabulary CELF-4 Scaled Score 8.87 (2.70) 9.13 (1.78) .65 0.11
Non-Verbal Reasoning: BAS Matrices T-Score 41.53 (7.82) 38.77 (7.06) .16 0.37
Social Responsiveness Scale T-score 84.57 (7.72) 44.37 (6.16) < .001 5.76

https://osf.io/q7wa4/
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sample, 37% were recruited via an autism charity. The rest 
were recruited via their school. Of the NT sample, 87% 
were recruited via schools and only one scored above 
threshold (T-score of 62 – mild range) on the SRS-2.

Groups were matched on chronological age, sex, non-
verbal reasoning (assessed by the ‘Matrices’ sub-test of the 
British Ability Scales; Eliot & Smith, 2011), vocabulary as 
assessed by both the ‘Expressive Vocabulary’ sub-test of 
the Clinical Evaluation of Language Fundamentals 4 
(Semel et al., 2006) and sentence comprehension ability as 
assessed by the ‘Sentence Structures’ sub-test of the 
CELF-5 (Wiig et al., 2013).

Procedure. In this study, continuous conversation was not 
elicited. Instead, the experimenter (the fifth author) uttered 
pre-planned statements (probes) such as ‘I like to eat fruit’ 
interspersed between standardised tests or games. There 
were 16 such statements, organised by topic into groups of 
four (Appendix A). The first statement of a block related to 
a task or game the child had just completed. The immedi-
ate child responses to these 16 conversation probes were 
video- and audio-recorded and analysed.

Data exclusion. If the child did not respond verbally, but 
the experimenter did not leave at least 2000 ms between 
the offset of her pre-planned statement and the onset of her 
following conversational statement, then this item was 
excluded from analyses. Furthermore, if the experimenter 
deviated from the syntax of the planned conversational 
probe, this item was excluded from analyses.

Coding conversational responses. For all conversation 
probes which met the inclusion criteria (see above), each 
child’s response was coded as either ‘verbal response’ or 
‘no language used’. An explanation of the coding scheme, 
together with some example participant responses to the 
probe ‘I have a pet’, is outlined in Table 2.

We also included repetitions (partial or full) in with 
‘generic minimal’ – although these can serve a communi-
cative function (Luyster et al., 2022) – since there were 
only four repetitions in our whole dataset.

Inter-rater reliability (IRR). The verbal responses for 23.3% 
of the data were second coded by a native English-speak-
ing Psychology student, who was ‘blind’ to both the rat-
ings of the main coder as well as to the diagnostic status of 
the child. There was excellent agreement between the cod-
ers (k = .92). For non-verbal behaviours, 30% of the dataset 
was second coded in the same way and reliability was 
good (Cohen’s k = .83).

Results

The full anonymised dataset is available on the Open 
Science Framework (OSF) here https://osf.io/q7wa4/. The 

mean proportion of each type of conversational response is 
shown in Table 3.

We fitted a mixed-effects multinomial logistic regres-
sion model using STAN via brms (Bürkner, 2017) with the 
default priors. The six response types (contingent, non-
contingent, specific minimal, generic minimal, non-verbal 
response, null response) were the outcome variables, with 
null response being the reference response. Diagnostic 
group (Autistic vs Neurotypical) was included as an effect-
coded fixed effect and participant and item were included 
as random effects on the intercept.

Figure 1 shows the estimated log odds ratios for each of 
the responses for each group, relative to the odds of pro-
ducing no reaction. The dot for each response/group repre-
sents the best estimate for the log odds of that response in 
that group. The bars represent the uncertainty around this 
estimate – the range in which the value falls with 95% 
probability. The vertical dashed line represents the log 
odds of producing no response. Only the estimates for con-
tingent responding are greater than the estimates for not 
responding. Critically for each response type, where the 
best estimate for one group falls outside the interval for the 
other, we can say that there is < 0.05 probability (two-
tailed) that that response has the same likelihood of occur-
rence for that group as for the other. This is the case for 
three of the six response categories, with neurotypical chil-
dren showing lower rates of non-contingent (off-topic) 
responses (p_mcmc < 0.005) and generic minimal 
responses (i.e. where it is difficult to know for sure that the 
child processed the content) (p < 0.05) than autistic chil-
dren, but higher rates of non-verbal responses such as nod-
ding and/or smiling in response (p_mcmc < 0.0005).

Thus, overall the findings are mixed. The three afore-
mentioned significant differences between groups fit with 
the diagnostic criteria and with previous literature (e.g. 
Nadig et al., 2010). However, Table 3 and Figure 1 reveal 
striking similarities between groups in their ability to use 
contingent responses and specific minimal responses to 
keep a conversation topic going.

To further explore this skill among the autistic group, 
we then followed the method in Pagmar et al. (2022) in 
conflating over the three response categories which could 
be termed ‘topic-supporting’ (which Pagmar et al., 2022, 
refer to as ‘appropriate’) in a conversation, namely contin-
gent responses, specific minimal responses (see Table 2 for 
definitions) and non-verbal responses. For this conflated 
‘overall topic-supporting responses’ category, we built a 
binary logistic regression model and found that there was 
a significant between-groups difference (Est = 0.85, 
SE = 0.34, z = 2.516, p = .012), largely driven by lower rates 
in the autistic group of non-verbal responding (i.e. gestures 
or use of facial affect to respond). However, it is important 
to highlight that our sample of young primary-school-aged 
autistic children gave topic-supporting responses to 62% 
of the conversation probes, indicating that even at this 

https://osf.io/q7wa4/
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young age, verbally fluent autistic children are able to 
respond in a way that maintains a conversation topic a 
large proportion of the time.

Interim discussion

Although for many of conversational response types, the 
above findings are consistent with claims (and diagnostic 
criteria) that highlight conversational weaknesses in autistic 
children, for other response types there is notable overlap 
between the diagnostic groups. Moreover, we noticed high 
variability in both populations. In Study 2, we explored 

these individual differences in neurotypical children further 
by investigating the cognitive correlates of conversation 
ability. We also elicited full conversations as opposed to 
responses to conversation probes. We then explored indi-
vidual difference in autistic children in Study 3.

Table 2. Conversation coding scheme.

Coding category Definition Example response from 
Study 1 data

Sentential 
response

Contingent 
Responses

Multi-word utterances which are relevant and which 
elaborate on the content of the conversation partner’s 
turn (Bloom et al., 1976)

P12: ‘I’ve got 2 pets’
P18: ‘Is it a tiger?’

Non-contingent 
Responses

Either (i) were not on the topic of (or only very 
tangentially related to) the immediately preceding turn, 
ii) had a very unclear meaning or iii) were ‘bizarre’ or iv) 
switching to talk about something in the environment 
(Nadig et al., 2010)

P51: ‘Yeah there’s a new 
boy and he punched him like 
some chocolate and he went 
[NOISE] in the face

Minimal 
response

Specific minimal 
responses

Were either (i) one word utterances which were clearly 
specific to the content of the preceding turn (e.g. E: ‘I 
have a pet’ C: ‘(A) Doggy?’) or ii) short phrases which 
encouraged the conversation partner to keep talking (e.g. 
‘Did you?’, ‘Was it?’) but which did not elaborate on the 
topic (Bavelas et al., 2000)

P15: A doggy!
P31: What?
P28: Have you?
(Other possible responses: 
‘Really?’, ‘Cool!’)

Generic minimal 
responses

Were single words or short phrases which might be 
acknowledgements of the conversation partner’s turn but 
which could potentially be uttered without the speaker 
listening to or processing the conversation partner’s turn 
(Bavelas et al., 2000; Jefferson, 1984)

P13: ‘Mm-hmm’
(Other possible responses:
‘Yeah’
‘Oh’
‘Uh-huh’
‘Right’)

No language 
used

Non-verbal 
Responses

Non-verbal behaviour which acknowledge or respond to 
the conversation partner’s turn

Nods
Raises eyebrows
Smiles in response

Null response The child either looked at something in the room or else 
looked at the experimenter’s face with no discernible 
reaction

 

Table 3. Mean (SD in parentheses) proportion of responses 
to conversational probes (see Table 2 for definitions).

Autistic
Mean (SD)

NT
Mean (SD)

Sentential 
response

Contingent .484 (.5) .565 (.496)
Non-contingent .135 (.342) .042 (.202)

Minimal 
response

Specific .120 (.33) .116 (.32)
Generic .097 (.30) .038 (.19)

No
language used

Non-verbal 
responses

.015 (.121) .078 (.268)

Null response .145 (.352) .15 (.356)

Figure 1. Log odds of each response (relative to the odds of 
producing no response) for the two participant groups with 
95% credible intervals.
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Study 2

Method

Participants. The study included 48 neurotypical, mono-
lingual British-English-speaking children (24 female), 
aged between 5;11 and 6;11 years 
(M = 77.56 months/6;5 years, SD = 3.77), recruited via 
and tested in the Kent Child Development Unit between 
July 2017 and February 2018. All parents reported that 
their children had no known or suspected hearing, learn-
ing or language difficulties and none had been referred 
for any neuro-developmental disorders. The sample size 
was originally planned to be 75 but had to be reduced to 
48 due to competing constraints on participant availabil-
ity (i.e. external funding was obtained by another 
researcher in the department).

Elicitation of conversation. Conversation was elicited by 
one of two research assistants (RAs), first in relation to one 
or more of the child’s interests and then on one or more of 
the specific topics of siblings, pets and families. The RAs 
(female Psychology graduates in their early twenties) were 
trained to avoid using a questioning style. The RAs pre-
pared two or three declarative statements per conversation 
to use at topic-relevant moments. The majority of conver-
sation was unplanned and free-flowing (see Appendix 2 
for details).

Additional measures and procedure. First, Expressive 
Vocabulary was assessed using a sub-test of the CELF-4 
(Semel et al., 2006). Then, Theory of Mind (ToM) was 
assessed via the following commonly administered 
vignettes: ‘Birthday Surprise’ (Sullivan et al., 1994), 
‘Robots’ (Coull et al., 2006), two of Happé’s (1994) 
strange stories – lying to persuade (‘Kittens’) and Mal-
kin et al.’s (2018) version of ‘double-bluff’. For the ToM 
verbal responses, 14.6% of the data were coded by a sec-
ond coder, who was blind to scores of the main coder 
(Cohen’s k = .96). For analyses, we summed across all 
ToM measures.

After this first bank of tests, the first conversation was 
elicited following the procedure above. This was followed 
by a second bank of tests. Inhibitory Control (IC) was 
assessed via a child-friendly version of the Flanker task 
(Blakey et al., 2020), where the measure is the difference 
between mean reaction times in the incongruent and con-
gruent conditions. Working Memory was assessed using 
the Backwards Digit Span sub-scale of the Wechsler 
Intelligence Scale for Children (WISC) (Wechsler, 2003). 
Then, a second conversation was elicited. Finally, Non-
verbal Reasoning was assessed using the ‘Matrices’ sub-
test BAS-3 (Eliot & Smith, 2011). Of the predictors, only 
vocabulary was significantly correlated with other predic-
tors, namely age (r (45) = .34, p = .021), and Theory of 
Mind (r (45) = .37 p = .013).

All except one parent completed four sub-scales of the 
Children’s Communication Checklist 2 (Bishop, 2003), 
namely D (Coherence), E (Inappropriate Initiation), F 
(Stereotyped Language) and G (Context) in the waiting 
room during the testing session.2

Conversation coding and inter-rater reliability (IRR). Child 
immediate responses to experimenter turns were coded by 
the first author using the categories used for Study 1. Since 
Studies 2 and 3 elicited conversation (as opposed to merely 
a response to one statement), here we also coded (follow-
ing Nadig et al., 2010) child utterances that followed on 
from their own prior utterance as ‘elaborations’ (see details 
below). Five children (i.e. 390 child utterances) were sec-
ond coded by a Linguistics Masters student blind to the 
original coding (Cohen’s k = .88).

Results

We followed a pre-registered analysis plan (https://osf.
io/q7wa4/registrations) to first explore children’s 
responses to experimenter declarative statements and, 
second, to explore children’s elaborations on their own 
prior turn.

Child direct responses to experimenter turns

Distribution of conversational response types. Following our 
pre-registered analysis plan, we focused on the analyses of 
the following contrasts:

a) overall topic-supporting responses (the sum of 
contingent responses, specific minimal responses 
and non-verbal responses) as opposed to responses 
which are either a hurdle for the topic or do not 
particularly support it (non-contingent, generic 
minimal responses, null responses);

b) contingent responses as opposed to all other 
response types (i.e., non-contingent, all minimal 
and all non-verbal and null responses);

c) non-contingent responses as opposed to all other 
response types (i.e., contingent, all minimal and all 
non-verbal and null responses).

For comparability with Study 1, mean proportions 
and mean raw utterances for all fine-grained coded cat-
egories of direct responses to an experimenter declara-
tive statement (as well as the summed measure of 
overall topic-supporting responses) are provided in 
Table 4.

Investigating the role of cognitive and socio-cognitive predica-
tors. For each of the three outcome variables (overall Topic-
supporting responses, Contingent and Non-contingent), we 
built mixed-effects logistic regression models with Age, 

https://osf.io/q7wa4/
https://osf.io/q7wa4/
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Expressive Vocabulary, Theory of Mind, Inhibitory Control, 
Working Memory and Nonverbal Reasoning as predictor 
variables (converted to z scores) and participant as a random 
effect on the intercept. The p value for each predictor was 
calculated by using likelihood ratio tests to compare the full 
model to a model without that particular predictor. For these 
analyses below, due to missing data for some predictor vari-
ables, the sample size was 39 because non-verbal reasoning 
scores were missing for five participants, vocabulary scores 
were missing for an additional three participants and the 
incorrect Flanker task version was used for an additional par-
ticipant. (However, zero-order correlations included the full 
sample, where possible, see Appendix 4).

For overall topic-supporting responses, the only predic-
tors to explain unique variance were age (b = 0.28, χ2 = 6.11, 
p = .01) and the theory of mind composite (b = 0.27, χ2 = 4.43, 
p = .04), which were both positively related.3 For contingent 
responses, the same pattern was found, where both age 
(b = 0.48, χ2 = 11.11, p < 0.001) and theory of mind (b = 0.33, 
χ2 = 4.52, p = .03) were positive predictors.4

For non-contingent responses, the only predictors to 
approach significance were the theory of mind composite 
(b = −0.30, χ2 = 3.29 p = .07) and working memory 
(b = −0.26, χ2 = 2.92, p = .087), such that as these skills 
increased, non-contingent responses became less likely.5

Although non-contingent responses were a relatively 
infrequent utterance category (see Table 3), the individual 
differences in their usage deserve highlighting. On the one 
hand, 17% of these children never gave a non-contingent 
response. Conversely, 30% of the children gave non-con-
tingent responses to an experimenter turn in more than 
10% of their responses. Children’s non-contingent 
responses tended to either involve thinking of a more inter-
esting topic (see P2 in the section Introduction), becoming 
distracted by the environment (P13 below) or returning to 
a previous topic (P4 below):

RESEARCHER (R):  ‘He’s like a fish’.
P13:  [REFERRING TO HER SHOES] 

‘I’m trying to do with these over a bit 
so they’re a bit tighter’.

RESEARCHER :  ‘So all his powers were gone and he 
couldn’t do anything about it’. 
[TALKING ABOUT BATMAN]

P4:  ‘I might do that with toothpaste and 
sugar’. [RETURNS TO PREVIOUS 
TOPIC ABOUT PLAYING PRANKS 
ON SIBLINGS]

Child elaborations on their own preceding turn
In addition to responding to researcher turns, children fre-
quently elaborated on their own prior turn. Following 
Nadig et al. (2010, p. 2735), we categorised elaborations 
into ‘contingent’ elaborations and ‘self-contingent elabo-
rations’. Contingent elaborations involved extended talk 
which stayed on the sub-topic established by the experi-
menter. The other two categories were self-contingent and 
non-contingent elaborations. Self-contingent elaborations 
were utterances where the child started (during his/her 
extended response) to veer off from the topic of the experi-
menter’s last utterance. Non-contingent elaborations 
involved the child switching from (her own) topic to 
another. Some illustrations from the dataset are provided 
in the coding manual (on OSF https://osf.io/q7wa4/).

Distribution of child ‘conversation elaboration’ types. Table 5 
indicates the mean proportion and mean raw frequency of 
each sub-type of child elaboration (follow in) on his/her 
own response.

Investigating the role of cognitive and socio-cognitive predica-
tors. Following the pre-registered analysis plan, we fit-
ted regression models for each type of elaboration. Here, 
we deviated slightly from the pre-registration by carrying 
out mixed-effects logistic regression (and not linear 
regression) with the target type of elaboration coded as 
‘1’ and the other types of child elaboration coded as 
zero.6 For self-contingent elaborations, the only predictor 
to explain unique variance was working memory 
(b = −0.50, SE = 0.23, χ2 = 5.1, p = 0.024), which was neg-
atively related. For contingent elaborations, there was a 
marginally significant positive relationship with working 
memory (b = 0.33, SE = 0.17, χ2 = 3.81, p = 0.051).

It is important to highlight the wide individual differ-
ences; 19% of children never produced self-contingent or 
non-contingent elaborations. Nonetheless, indicators of 
off-topic verbosity were common in these neurotypical 
6-year-olds; 25% of children produced self-contingent 
elaborations in 20% or more of their responses.

Discussion

There is a great deal of variability among neurotypical, 
monolingual 6-year-olds regarding if and how they man-
age to maintain reciprocal conversation. Around a third 
demonstrate quite a high degree of either non-contingent 
responding and/or off-topic verbosity. In line with the (rel-
atively scant) literature to date, Study 2 indicates that these 

Table 4. Study 2 (neurotypical) child direct responses to 
experimenter turns, showing the mean proportions, mean raw 
utterances by child (SD are shown italicised in brackets).

Superordinate Utterance type Mean prop 
(SD)

Mean raw 
(SD)

Topic-
supporting

Contingent 0.51 (0.18) 23.75 (10.19)
Specific minimal 0.09 (0.07) 4.54 (3.86)
Non-verbal 0.09 (0.09) 4.17 (3.89)

Overall topic-supporting 
responses to experimenter turns

0.69 32.46

 Non-contingent 0.06 (0.05) 2.94 (2.35)
 Generic minimal 0.14 (0.11) 7.38 (6.76)
 Null response 0.10 (0.11) 4.46 (5.11)
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individual differences in conversational topic maintenance 
align with individual differences in theory of mind (De 
Rosnay et al., 2014; Slomkowski & Dunn, 1996) and 
working memory (Blain-Brière et al., 2014). Our next 
study addressed the question of whether a similar pattern 
of interrelationships is seen for individual differences 
among autistic children regarding their conversational 
topic maintenance.

Study 3

Method

Participants. Participants were scheduled for an Autism 
Diagnostic Observation Schedule (ADOS) 2 (Lord et al., 
2012) module 3 assessment with a clinical psychologist 
(the 4th author) as part of an NHS multi-disciplinary 
autism assessment. 50 children were tested (13 female) 
between January 2019 and March 2020. Of these, 41 
received an autism diagnosis and all scored above 
threshold on the ADOS-2 total algorithm scores (mean 
score = 12.7). In accordance with the requirements of 
module 3, part of the eligibility criteria included speak-
ing English fluently. All children indeed spoke fluently 
in sentences and with southern English accents.

One autistic child did not provide any conversation 
data during the ADOS-2 and was excluded from analy-
ses. Thus, the final sample comprised 40 children (10 
female) aged between 5;4 and 9;10. We had originally 
aimed to include 60 autistic children (sample size deter-
mined by budget) but direct assessment was curtailed 
due to the outbreak of COVID-19 and first UK national 
lockdown.

Conversation. Conversation was elicited as part of the 
ADOS-2 module 3 administration which assesses the 
child’s ability to ‘build on [psychologist’s] statements . . . 
and take a full role in back-and-forth conversation’. We 
excluded all verbal interaction that was part of the elicited 
narratives, make-believe play, interactive play, construc-
tion task, interview about friendships and other ADOS-
2-related tasks. The administrator always included the 

majority of the pre-planned statements listed in the sup-
plementary materials. The transcribed conversations were 
all coded by the same Linguistics Masters student who 
coded Study 2 using the same criteria (see https://osf.io/
q7wa4/ for the coding manual). The first author coded five 
children (i.e. 755 child utterances) blind to the original 
coding with good inter-rater reliability (Cohen’s k = .872).

Additional measures and procedure. After the child had 
completed the ADOS-2, an RA assessed the child on the 
following measures in the following order.

Non-verbal reasoning was assessed using raw scores on 
the Matrices sub-test in the Wechsler Preschool and 
Primary Scales of Intelligence (Wechsler, 2012). Then, we 
carried out the Backwards Word Span measure of verbal 
working memory (Blakey et al., 2020). After that, 
Expressive Vocabulary was assessed using raw scores on 
the CELF-4 (as for Study 2).

Following this, theory of mind was assessed in ‘step-
wise’ manner. First, all children were administered two 
first-order false belief measures (Perner et al., 1987; 
Wimmer, 1983). If a child passed both, then the RA admin-
istered the advanced test items ‘Birthday Surprise’ 
(Sullivan et al., 1994) and ‘Robots’ (Coull et al., 2006). If, 
however, the child failed one or both first-order ToM tests, 
then it was assumed that the latter advanced measures 
would be failed and instead three measures of ‘precursor’ 
theory of mind were administered (Pillow, 1989; Wellman 
& Liu, 2004). In this way, without administering too many 
tests, it was possible to allocate a child a score on a theory 
of mind composite, which was then used in analyses.

Finally, the RA administered the Backwards Digit Span 
from the WISC (Wechsler, 2003). In analyses, for ‘Working 
Memory’ we used a composite (mean z scores) of the 
Backwards Digit raw scores and Backwards Word Span 
raw scores, which were highly positively correlated (r 
(40) = .56, p < .001).

All the above predictor variables were significantly 
positively correlated (see Table 9 Supplemental), with the 
exception of age, which was only correlated with the 
vocabulary raw score (r (df = 38) = .41, p = .01).

Results

This study was pre-registered (see https://osf.io/
q7wa4/registrations) and the same analysis plan 
employed as for Study 2 with one exception – we did 
not test inhibitory control. (See Supplemental Table 10 
for correlations).

Child direct responses to experimenter turns

Distribution of conversational response types. Table 6 
illustrates mean proportions and mean raw frequencies 
for all coded categories of direct responses to a conver-
sational turn by the ADOS-2 administrator. Due to the 
NHS ethics required for this study, we did not have 

Table 5. Study 2 (neurotypical) child elaboration type, 
showing the mean proportion and mean raw utterances by 
child (SD are shown italicised in brackets).

Superordinate Utterance type Mean 
prop. (SD)

Mean raw 
(SD)

Topic-supporting Contingent 
Elaboration

0.72 (0.21) 25.69 (15.50)

Non-reciprocal Self-contingent 
Elaboration

0.24 (0.20) 11.29 (11.46)

Non-reciprocal Non-contingent 
Elaboration

0.04 (0.07) 1.31 (2.51)

 Elaboration – 
indeterminate

0.00 (0.00) 0.02 (0.14)

https://osf.io/q7wa4/
https://osf.io/q7wa4/
https://osf.io/q7wa4/
https://osf.io/q7wa4/
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access to video-recordings and thus could not code non-
verbal responses.

Investigating the role of cognitive and socio-cognitive predica-
tors. No predictors explained unique variance in contingent 
responding. However, as for Study 2, unique variance in all 
topic-supporting responding was explained by theory of 
mind (b = 0.38, SE = 0.18, χ2 = 4.39, p = .036). For the non-
contingent responses, age was the only predictor to explain 
unique variance (b = −0.64, SE = 0.27, χ2 = 5.64, p = .018). 
This was negatively related such that (verbally fluent) autis-
tic children become less non-contingent with age.

Child elaborations on their own preceding turn

Table 7 indicates the mean proportion and mean raw fre-
quencies of each sub-type of child elaboration. No predic-
tor explained unique variance for any of the elaboration 
sub-types.

Individual differences. Around a third of our autistic sample 
here showed either non-contingent responding to the experi-
menter or showed self-contingent elaborations (off-topic 
verbosity) in 20% or more of their utterances. While a very 
small handful of autistic participants showed fairly extreme 

tendencies in this regard, at the other extreme, there was 
also a handful of autistic children who never responded non-
contingently nor exhibited any off-topic verbosity.

Discussion

Compared to study 2, the relationship between the cogni-
tive and socio-cognitive predictors and measures of con-
versation was less clear. Nonetheless, topic-supporting 
responding overall was explained by theory of mind as 
for study 2. Autistic children also became less likely to 
respond non-contingently with age. Finally, as for Study 
2 (with neurotypical children), the autistic children in 
Study 3 showed great heterogeneity in their conversa-
tional behaviours.

General discussion

We carried out three studies in which we examined con-
versational skill by categorising children’s turns during 
live interaction. Study 1 examined conversational differ-
ences and similarities between verbally fluent autistic 5- to 
7-year-olds and their neurotypical peers. Study 2 investi-
gated relationships between conversation and theory of 
mind, working memory and inhibitory control in neuro-
typical 6-year-olds. Study 3 investigated relationships 
between conversation, theory of mind and working mem-
ory within autistic 5- to 9-year-olds.

Our main analyses in all three studies examined direct 
responses to statements uttered by the conversation part-
ner. We first conflated all responses which supported the 
topic either by being relevant or by acknowledging the 
specific content of the immediately preceding turn. 
However, not all ‘topic-supporting’ responses contribute 
equally to maintaining a conversation topic; topic-support-
ing responses include specific minimal responses (such as 
‘Wow!) and non-verbal gestures and facial affect responses. 
While the latter acknowledge the conversation partner’s 
contribution and encourage him or her to continue, they do 
not extend a conversation. Therefore, we also investigated 
‘contingent’ responses, which by definition keep a conver-
sation going since they elaborate on the topic of the con-
versation partner’s turn. In terms of responses, which do 
not support the conversation topic, we focused, first, on 
‘non-contingent’ responses, since these are highlighted in 
the literature as being particularly problematic for conver-
sational back-and-forth (Bloom et al., 1976; Hale & Tager-
Flusberg, 2005; Nadig et al., 2010). Second, in Studies 2 
and 3 (for which we elicited extended conversation), we 
also examined ‘self-contingent elaboration’ (Nadig et al., 
2010), which is akin to the ‘off-topic verbosity’ (Pushkar 
et al., 2000; Ruscher & Hurley, 2000).

In Study 1, we found that autistic children were less 
likely to give non-verbal responses (gestures or facial 
affect responses) and more likely to respond non-contin-
gently and/or to give generic minimal responses (e.g. ‘mm’ 

Table 6. Study 3 (autistic) child direct response to ADOS-2 
administrator turn (mean proportion, mean raw frequency). 
(SD are shown italicised in brackets).

Superordinate Utterance type Mean prop 
(SD)

Mean raw 
(SD)

Topic 
supporting

Contingent 0.33 (0.16) 26.98 (14.31)
Specific Minimal 0.21 (0.08) 16.90 (7.32)

 Laughing response 0.03 (0.03) 2.13 (2.41)
Overall proportion topic-supporting 
responses to experimenter turns

0.57 46.00

 Non-contingent 0.10 (0.10) 7.53 (6.48)
 Generic minimal 0.19 (0.11) 15.88 (11.48)
 No audible 

response
0.14 (0.14) 10.88 (10.25)

Table 7. Study 3 (autistic) child elaboration type (mean 
proportion, mean raw by child). (SD are shown italicised in 
brackets).

Superordinate Utterance type Mean prop 
(SD)

Mean raw 
(SD)

Topic-supporting Contingent 
Elaboration

0.60 (0.24) 20.58 (14.50)

Non-reciprocal Self-contingent 
Elaboration

0.33 (0.21) 14.65 (16.03)

Non-reciprocal Non-contingent 
Elaboration

0.07 (0.09) 2.50 (3.15)

 Elaboration – 
indeterminate

0.00 (0.00) 0.03 (0.16)
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or ‘oh’). This finding is in keeping with the diagnostic cri-
teria for autism (American Psychiatric Association, 2013) 
and highlights an aspect of difficulty that contributes to 
wider social-communication differences in autism. 
However, it is important to stress that the between-group 
differences in Study 1 suggest a relative difficulty with 
conversation among (verbally fluent) autistic children, 
rather than an inability to support a conversation topic, 
with a number of autistic children showing highly skilled 
conversational turn taking. Indeed, across conversational 
response types, the evidence from Study 1 points to impor-
tant similarities, as well as differences, in terms of conver-
sation skills across neurotypical and (verbally fluent) 
autistic children.

Moreover, although we cannot compare Study 2 and 
Study 3 directly, it is interesting that in both studies both 
working memory and theory of mind emerge as correlates 
of conversational topic maintenance. In Study 2, working 
memory related negatively to those types of conversational 
behaviour, which are a hurdle to reciprocal conversation; 
working memory was related to self-contingent elabora-
tion (off-topic verbosity) and was marginally related to 
non-contingent responding to statements in regression 
analyses. Similarly, there were indications in Study 3 that 
working memory limits may play a role in difficulties in 
maintaining a conversation topic; although working mem-
ory was not a significant predictor of any conversation 
variables in the main regression analyses (responses to cli-
nician declarative statements), it was correlated (see 
Appendix 10) and it was a significant positive predictor of 
contingent responses to the clinician, if we included 
responses all clinician turns including questions (Appendix 
13). The findings for working memory extend those found 
by Blain-Brière et al. (2014). Furthermore, in Study 2, 
working memory related negatively to types of utterances 
that are lengthy but tend to elicit negative social impres-
sion ratings (self-contingent elaboration or off-topic ver-
bosity), whereas working memory related positively to 
those which are lengthy but which do not veer off the orig-
inal topic (contingent elaboration or ‘general chattiness’). 
We also found a marginal relationship between working 
memory and non-contingent responses to the experimenter 
in Study 2. One interpretation of these findings could be 
that working memory is required to retain the current con-
versation topic at the forefront of one’s mind.

Regarding theory of mind, over Studies 2 and 3, this 
emerged as a significant predictor variable for various con-
versational response types (when controlling for all the 
other key variables: age, vocabulary, non-verbal reason-
ing, working memory and (for Study 2) inhibitory control). 
While previous studies have shown a relationship between 
contingent responses in conversation and theory of mind in 
both neurotypical (Slomkowski & Dunn, 1996) and autis-
tic children (Hale & Tager-Flusberg, 2005), none have 
shown this relation to be independent of working memory 

ability. This is the first study to show this and provides 
support for proposals that an in-depth consideration of the 
conversation partner’s perspectives is intertwined with 
conversational proficiency (De Rosnay et al., 2014; 
Tomasello, 2018). That the pattern of relationships with 
conversation topic maintenance appears to be similar 
among autistic and neurotypical children suggests that 
individual differences in theory of mind and working 
memory influence conversational ability regardless of 
diagnostic status.

Limitations

While the current studies benefitted from eliciting rela-
tively natural, live conversation and a rich, linguistically 
informed coding scheme, there are a number of limita-
tions. Sample sizes were small for regression analyses. 
Moreover, some of the cognitive and social-cognitive 
measures relied on a single test. In addition, stipulations 
from NHS ethics meant that we were not allowed to store 
video-recordings of the ADOS and were thus unable to 
score non-verbal responses for Study 3. Ideally, we would 
like to have worked with autistic adolescents to discuss the 
conversation coding scheme.

Important steps for future studies

To gain a more precise insight into the degree to which 
autistic and neurotypical child conversation shows similar 
patterns of relationships to theory of mind and working 
memory, an important future step for a future study would 
be to carry out (large scale) individual differences studies 
of both autistic and neurotypical children in which conver-
sations are elicited in the same manner and in the same 
settings. Ideally such future studies should also include 
individual differences measures of both language process-
ing speed and attention (or tendency for distraction). There 
is evidence both from populations with no diagnoses 
(Barnett et al., 2022) and autistic children (Howard et al., 
2023) that the ability to sustain attention is related to the 
amount of expressive language produced. Regarding lan-
guage-processing speed, a number of studies have found a 
relationship between autism severity and prolonged turn-
taking gaps in conversation for both autistic children 
(McKernan et al., 2022; Parish-Morris et al., 2016) and 
adults (Ochi et al., 2019). Therefore, the contributions of 
attention and language processing speed to social conver-
sational ability need exploration.

Implications

Perhaps the most important finding of the current study is 
that the conversation skills that are characteristically dif-
ficult to deploy for autistic children are also difficult for 
very many neurotypical children, apparently for similar 
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reasons. Given that conversation skills are part of the pri-
mary school curriculum in many countries, this might be 
taken to suggest that there should be an increased empha-
sis on empowering mainstream teachers to scaffold and 
allow practice time for social conversation in classroom 
settings (Abbot-Smith et al., 2023). The evidence base 
regarding how to do this effectively is currently incredibly 
thin. Future research should test the value of different 
approaches to supporting conversation skill for a diverse 
range of children. This might include, for example, follow-
ing up on the finding that theory of mind is related to the 
ability to maintain a conversation by testing whether 
actively encouraging consideration of conversation part-
ner’s current mental states (and how to determine/read 
these) is helpful (Adams et al., 2012; Winner, 2007). 
Likewise testing ways to mitigate the effects of limited 
working memory would be worthwhile. All such research 
should be conducted with teachers and children and would 
also open the opportunity to talk meta-linguistically about 
differences in what each of us needs and prefers when hav-
ing a conversation.

Conclusion

Although Study 1 found group-level differences between 
verbally fluent autistic primary-school children and their 
neurotypical peers in their ability to support and maintain 
a conversation topic, there were also striking similarities. 
Moreover, across both Studies 2 and 3, we found relation-
ships between topic-supporting responding and theory of 
mind, with some evidence for the cost of limited working 
memory. Continuity across diagnostic groups regarding 
responses which are not topic-supporting suggests a need 
for universal support for social conversation skills within 
schools, particularly since social communication predicts 
peer relations, emotional stability and behavioural prob-
lems (Conti-Ramsden et al., 2019; Law et al., 2014; Roy & 
Chiat, 2014; Saul et al., 2023).
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Notes

1. This is a limitation. However, the vast majority of the neuro-
typical sample in Study 1 were recruited from and tested in 
low-mid to low decile schools and thus greater conversa-
tional proficiency in the NT group is highly unlikely to be 
related to higher SES.

2. Following a reviewer’s suggestion, we examined relation-
ships between the composite of these CCC2 subscales and 
contingent responding and found there was indeed a weak 
but significant relationship (r = .34, p = .02).

3. The same pattern was found when each Theory of Mind 
measure was entered as a separate predictor, whereby age 
was then marginally significant (b = 0.23, χ2 = 3.82, p = .051), 
one ToM measure – Strange Stories was a significant posi-
tive predictor (b = 0.29, χ2 = 5.78 p = .016), but the other ToM 
measure (Knowledge-Belief) was not significant (p = .55).

4. The same pattern of results was found when each Theory of 
Mind measure was entered separately, namely age was a sig-
nificant positive predictor (b = 0.43, χ2 = 8.37, p = 0.004) and 
the Strange Stories Theory of Mind measure was also a signif-
icant positive predictor (b = 0.31, χ2 = 4.4, p = 0.036), whereas 
the Knowledge-Belief predictor was not significant (p = .38).

5. The same pattern of results was seen when the two Theory of 
Mind measures were entered as separate predictors whereby 
here one of the Theory of Mind measures (Knowledge-
Belief) then reached significance (b = −0.55, χ2 = 10.28 
p = .0014) and Strange Stories did not (p = .35). Working 
Memory remained as a marginally significant negative pre-
dictor (b = −0.26, χ2 = 3.52 p = .061).

6. A logistic regression was employed as more appropriate 
to proportions which are bounded by 0 and 1, than linear 
regression which assumes a continuous scale. However, 
in fact, we obtain the same pattern of results if we follow 
the pre-registration exactly and treat self-contingent elabo-
rations as proportion scores (using all elaborations as the 
denominator) and running multiple linear regression analy-
ses. The same goes for contingent elaborations, although in 
this case the trend in the direction of a positive significant 
relationship for working memory is less marked (p = .07).

References

Abbot-Smith, K., Dockrell, J., Sturrock, A., Matthews, D., & 
Wilson, C. (2023). Topic maintenance in social conver-
sation: What children need to learn and evidence this can 
be taught. First Language, 43(6), 614–642. https://doi.
org/10.1177/01427237231172652

https://orcid.org/0000-0001-8623-0664
https://doi.org/10.1177/01427237231172652
https://doi.org/10.1177/01427237231172652


12 Autism 00(0)

Adams, C., Green, J., Gilchrist, A., & Cox, A. (2002). 
Conversational behaviour of children with Asperger 
syndrome and conduct disorder. Journal of Child 
Psychology and Psychiatry, 43(5), 679–690. https://doi.
org/10.1111/1469-7610.00056

Adams, C., Lockton, E., Freed, J., Gaile, J., Earl, G., McBean, K., 
Nash, M., Green, J., Vail, A., & Law, J. (2012).  The Social 
Communication Intervention Project: A randomized con-
trolled trial of the effectiveness of speech and language ther-
apy for school-age children who have pragmatic and social 
communication problems with or without autism spectrum 
disorder: RCT of speech/language therapy for children with 
pragmatic language impairment. International Journal of 
Language & Communication Disorders, 47(3), 233–244. 
https://doi.org/10.1111/j.1460-6984.2011.00146.x

American Psychiatric Association. (2013). Diagnostic and sta-
tistical manual of mental disorders (5th ed.). https://doi.
org/10.1176/appi.books.9780890425596

Baixauli-Fortea, I., Miranda Casas, A., Berenguer-Forner, 
C., Colomer-Diago, C., & Roselló-Miranda, B. (2019). 
Pragmatic competence of children with autism spectrum 
disorder. Impact of theory of mind, verbal working mem-
ory, ADHD symptoms, and structural language. Applied 
Neuropsychology: Child, 8(2), 101–112. https://doi.org/10
.1080/21622965.2017.1392861

Barnett, M., Helphrey, J., & Childers, L. (2022). Attention 
problems and off-topic verbosity among young adult and 
older adult age cohorts. Applied Neuropsychology: Adult. 
20: 1362-1368. https://doi.org/10.1080/23279095.2021.18
78461

Bavelas, J. B., Coates, L., & Johnson, T. (2000). Listeners 
as co-narrators. Journal of Personality and Social 
Psychology, 79(6), 941–952. https://doi.org/10.1037/0022-
3514.79.6.941

Bierman, K. L., & Furman, W. (1984). The effects of social skills 
training and peer involvement on the social adjustment of 
preadolescents. Child Development, 55(1), 151. https://doi.
org/10.2307/1129841

Bishop, D. V. M. (2003). The Children’s Communication 
Checklist (Vol. 2). Harcourt Assessment.

Blain-Brière, B., Bouchard, C., & Bigras, N. (2014). The role of 
executive functions in the pragmatic skills of children age 
4 to 5. Frontiers in Psychology, 5, Article 240. https://doi.
org/10.3389/fpsyg.2014.00240

Blakey, E., Matthews, D., Cragg, L., Buck, J., Cameron, D., 
Higgins, B., Pepper, L., Ridley, E., Sullivan, E., & Carroll, 
D. J. (2020). The role of executive functions in socioeco-
nomic attainment gaps: Results from a randomized con-
trolled trial. Child Development, 91(5), 1594–1614. https://
doi.org/10.1111/cdev.13358

Bloom, L., Rocissano, L., & Hood, L. (1976). Adult-child 
discourse: Developmental interaction between infor-
mation processing and linguistic knowledge. Cognitive 
Psychology, 8(4), 521–552. https://doi.org/10.1016/0010-
0285(76)90017-7

Bürkner, P.-C. (2017). brms: An R package for Bayesian mul-
tilevel models using Stan. Journal of Statistical Software, 
80(1), 1–28. https://doi.org/10.18637/jss.v080.i01

Cola, M., Zampella, C. J., Yankowitz, L. D., Plate, S., Petrulla, 
V., Tena, K., Russell, A., Pandey, J., Schultz, R. T., & 

Parish-Morris, J. (2022).  Conversational adaptation in 
children and teens with autism: Differences in talkative-
ness across contexts. Autism Research, 15(6), 1090–1108. 
https://doi.org/10.1002/aur.2693

Conti-Ramsden, G., Mok, P., Durkin, K., Pickles, A., Toseeb, 
U., & Botting, N. (2019). Do emotional difficulties and 
peer problems occur together from childhood to adoles-
cence? The case of children with a history of develop-
mental language disorder (DLD). European Child & 
Adolescent Psychiatry, 28(7), 993–1004. https://doi.
org/10.1007/s00787-018-1261-6

Coplan, R. J., Hughes, K., Bosacki, S., & Rose-Krasnor, L. 
(2011). Is silence golden? Elementary school teachers’ 
strategies and beliefs regarding hypothetical shy/quiet 
and exuberant/talkative children. Journal of Educational 
Psychology, 103(4), 939–951. https://doi.org/10.1037/
a0024551

Costantino, J., & Gruber, C. (2005). Social Responsiveness 
Scale. Western Psychological Services.

Coull, G. J., Leekam, S. R., & Bennett, M. (2006).  Simplifying 
second-order belief attribution: What facilitates children’s 
performance on measures of conceptual understand-
ing? Social Development, 15(2), 260–275. https://doi.
org/10.1111/j.1467-9507.2006.00340.x

De Rosnay, M., Fink, E., Begeer, S., Slaughter, V., & Peterson, 
C. (2014). Talking theory of mind talk: Young school-
aged children’s everyday conversation and understanding 
of mind and emotion. Journal of Child Language, 41(5), 
1179–1193. https://doi.org/10.1017/S0305000913000433

Eliot, C., & Smith, P. (2011). British Ability Scales, BAS3. GL 
Assessment.

Fizke, E., Barthel, D., Peters, T., & Rakoczy, H. (2014).  
Executive function plays a role in coordinating differ-
ent perspectives, particularly when one’s own perspec-
tive is involved. Cognition, 130(3), 315–334. https://doi.
org/10.1016/j.cognition.2013.11.017

Friedman, L., Sterling, A., DaWalt, L. S., & Mailick, M. R. 
(2019). Conversational language is a predictor of vocational 
independence and friendships in adults with ASD. Journal 
of Autism and Developmental Disorders, 49(10), 4294–
4305. https://doi.org/10.1007/s10803-019-04147-1

Hale, C. M., & Tager-Flusberg, H. (2005). Social communication 
in children with autism: The relationship between theory of 
mind and discourse development. Autism, 9(2), 157–178. 
https://doi.org/10.1177/1362361305051395

Happé, F. G. E. (1994). An advanced test of theory of mind: 
Understanding of story characters’ thoughts and feelings 
by able autistic, mentally handicapped, and normal children 
and adults. Journal of Autism and Developmental Disorders, 
24(2), 129–154. https://doi.org/10.1007/BF02172093

Hazen, N. L., & Black, B. (1989). Preschool peer communication 
skills: The role of social status and interaction context. Child 
Development, 60(4), 867. https://doi.org/10.2307/1131028

Howard, J., Herold, B., Major, S., Leahy, C., Ramseur, 
K., Franz, L., Deaver, M., Vermeer, S., Carpenter, K. 
L., Murias, M., Huang, W. A., & Dawson, G. (2023). 
Associations between executive function and attention 
abilities and language and social communication skills in 
young autistic children. Autism, 27(7), 2135–2144. https://
doi.org/10.1177/13623613231154310

https://doi.org/10.1111/1469-7610.00056
https://doi.org/10.1111/1469-7610.00056
https://doi.org/10.1111/j.1460-6984.2011.00146.x
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1080/21622965.2017.1392861
https://doi.org/10.1080/21622965.2017.1392861
https://doi.org/10.1080/23279095.2021.1878461
https://doi.org/10.1080/23279095.2021.1878461
https://doi.org/10.1037/0022-3514.79.6.941
https://doi.org/10.1037/0022-3514.79.6.941
https://doi.org/10.2307/1129841
https://doi.org/10.2307/1129841
https://doi.org/10.3389/fpsyg.2014.00240
https://doi.org/10.3389/fpsyg.2014.00240
https://doi.org/10.1111/cdev.13358
https://doi.org/10.1111/cdev.13358
https://doi.org/10.1016/0010-0285(76)90017-7
https://doi.org/10.1016/0010-0285(76)90017-7
https://doi.org/10.18637/jss.v080.i01
https://doi.org/10.1002/aur.2693
https://doi.org/10.1007/s00787-018-1261-6
https://doi.org/10.1007/s00787-018-1261-6
https://doi.org/10.1037/a0024551
https://doi.org/10.1037/a0024551
https://doi.org/10.1111/j.1467-9507.2006.00340.x
https://doi.org/10.1111/j.1467-9507.2006.00340.x
https://doi.org/10.1017/S0305000913000433
https://doi.org/10.1016/j.cognition.2013.11.017
https://doi.org/10.1016/j.cognition.2013.11.017
https://doi.org/10.1007/s10803-019-04147-1
https://doi.org/10.1177/1362361305051395
https://doi.org/10.1007/BF02172093
https://doi.org/10.2307/1131028
https://doi.org/10.1177/13623613231154310
https://doi.org/10.1177/13623613231154310


Abbot-Smith et al. 13

Hutchison, S. M., Müller, U., & Iarocci, G. (2020). Parent reports 
of executive function associated with functional communi-
cation and conversational skills among school age children 
with and without autism spectrum disorder. Journal of 
Autism and Developmental Disorders, 50(6), 2019–2029. 
https://doi.org/10.1007/s10803-019-03958-6

Jefferson, G. (1984). Notes on a systematic deployment of 
the acknowledgement tokens ‘Yeah’; and ‘Mm Hm’. 
Paper in Linguistics, 17(2), 197–216. https://doi.
org/10.1080/08351818409389201

Law, J., Rush, R., & McBean, K. (2014). The relative roles 
played by structural and pragmatic language skills in rela-
tion to behaviour in a population of primary school children 
from socially disadvantaged backgrounds. Emotional and 
Behavioural Difficulties, 19(1), 28–40. https://doi.org/10.1
080/13632752.2013.854960

Lecce, S., Bianco, F., Devine, R. T., & Hughes, C. (2017).  
Relations between theory of mind and executive function in 
middle childhood: A short-term longitudinal study. Journal 
of Experimental Child Psychology, 163, 69–86. https://doi.
org/10.1016/j.jecp.2017.06.011

Lord, C., Rutter, M., DiLavore, P., Risi, S., Gotham, K., Bishop, 
S., Luyster, R., & Guthrie, W. (2012). Autism diagnostic 
observation schedule, Second Edition (ADOS-2) Modules 
1–4. Western Psychological Services.

Luyster, R. J., Zane, E., & Wisman Weil, L. (2022). Conventions 
for unconventional language: Revisiting a framework for 
spoken language features in autism. Autism & Developmental 
Language Impairments, 7, 239694152211054. https://doi.
org/10.1177/23969415221105472

Malkin, L., Abbot-Smith, K., Williams, D., & Ayling, J. (2018). 
When do children with autism spectrum disorder take com-
mon ground into account during communication? Malkin 
et al./ASD common ground. Autism Research, 11(10), 
1366–1375. https://doi.org/10.1002/aur.2007

Matthews, D., Biney, H., & Abbot-Smith, K. (2018). Individual 
differences in children’s pragmatic ability: A review of asso-
ciations with formal language, social cognition, and execu-
tive functions. Language Learning and Development, 14(3), 
186–223. https://doi.org/10.1080/15475441.2018.1455584

McConkey, R. (2020). The rise in the numbers of pupils iden-
tified by schools with autism spectrum disorder (ASD): A 
comparison of the four countries in the United Kingdom. 
Support for Learning, 35(2), 132–143. https://doi.
org/10.1111/1467-9604.12296

McGuinness, L., Abbot-Smith, K., & Gambi, C. (in press). 
Seeing it in others versus doing it yourself: Social desir-
ability judgements and conversation production data from 
autistic and non-autistic children. Autism.

McKernan, E. P., Kumar, M., Di Martino, A., Shulman, L., 
Kolevzon, A., Lord, C., Narayanan, S., & Kim, S. H. (2022). 
Intra-topic latency as an automated behavioral marker of 
treatment response in autism spectrum disorder. Scientific 
Reports, 12(1), 3255. https://doi.org/10.1038/s41598-022-
07299-w

Mein, C., Fay, N., & Page, A. C. (2016).  Deficits in joint action 
explain why socially anxious individuals are less well liked. 
Journal of Behavior Therapy and Experimental Psychiatry, 
50, 147–151. https://doi.org/10.1016/j.jbtep.2015.07.001

Miczo, N., Segrin, C., & Allspach, L. E. (2001). Relationship 
between nonverbal sensitivity, encoding, and relational 

satisfaction. Communication Reports, 14(1), 39–48. 
https://doi.org/10.1080/08934210109367735

Nadig, A., Lee, I., Singh, L., Bosshart, K., & Ozonoff, S. (2010).  
How does the topic of conversation affect verbal exchange 
and eye gaze? A comparison between typical development 
and high-functioning autism. Neuropsychologia, 48(9), 
2730–2739. https://doi.org/10.1016/j.neuropsycholo-
gia.2010.05.020

Ochi, K., Ono, N., Owada, K., Kojima, M., Kuroda, M., 
Sagayama, S., & Yamasue, H. (2019). Quantification of 
speech and synchrony in the conversation of adults with 
autism spectrum disorder. PLOS ONE, 14(12), e0225377. 
https://doi.org/10.1371/journal.pone.0225377

Pagmar, D., Abbot-Smith, K., & Matthews, D. (2022). Predictors 
of children’s conversational contingency [PDF]. https://doi.
org/10.34842/2022-511

Parish-Morris, J., Liberman, M., Ryant, N., Cieri, C., Bateman, 
L., Ferguson, E., & Schultz, R. (2016). Exploring autism 
spectrum disorders using HLT. In Proceedings of the 
third workshop on computational linguistics and clini-
cal psychology (pp. 74–84). https://doi.org/10.18653/v1/
W16-0308

Paul, R., Orlovski, S. M., Marcinko, H. C., & Volkmar, F. 
(2009). Conversational behaviors in youth with high-func-
tioning ASD and Asperger syndrome. Journal of Autism 
and Developmental Disorders, 39(1), 115–125. https://doi.
org/10.1007/s10803-008-0607-1

Perner, J., Leekam, S. R., & Wimmer, H. (1987).  Three-year-
olds’ difficulty with false belief: The case for a conceptual 
deficit. British Journal of Developmental Psychology, 
5(2), 125–137. https://doi.org/10.1111/j.2044-835X.1987.
tb01048.x

Pillow, B. H. (1989). Early understanding of perception as 
a source of knowledge. Journal of Experimental Child 
Psychology, 47(1), 116–129. https://doi.org/10.1016/0022-
0965(89)90066-0

Place, K. S., & Becker, J. A. (1991). The influence of prag-
matic competence on the likeability of grade-school chil-
dren. Discourse Processes, 14(2), 227–241. https://doi.
org/10.1080/01638539109544783

Pushkar, D., Basevitz, P., Arbuckle, T., Nohara-LeClair, M., 
Lapidus, S., & Peled, M. (2000). Social behavior and 
off-target verbosity in elderly people. Psychology and 
Aging, 15(2), 361–374. https://doi.org/10.1037/0882-
7974.15.2.361

Roy, P., & Chiat, S. (2014).  Developmental pathways of lan-
guage and social communication problems in 9–11 year olds: 
Unpicking the heterogeneity. Research in Developmental 
Disabilities, 35(10), 2534–2546. https://doi.org/10.1016/j.
ridd.2014.06.014

Ruscher, J. B., & Hurley, M. M. (2000). Off-target verbos-
ity evokes negative stereotypes of older adults. Journal of 
Language and Social Psychology, 19(1), 141–149. https://
doi.org/10.1177/0261927X00019001007

Saul, J., Griffiths, S., & Norbury, C. F. (2023). Prevalence and 
functional impact of social (pragmatic) communication dis-
orders. Journal of Child Psychology and Psychiatry, 64, 
376–387. https://doi.org/10.1111/jcpp.13705

Semel, E., Wiig, E., & Secord, W. (2006). Clinical evaluation of 
language fundamentals, fourth edition (CELF-4). Pearson: 
Psychological Corporation.

https://doi.org/10.1007/s10803-019-03958-6
https://doi.org/10.1080/08351818409389201
https://doi.org/10.1080/08351818409389201
https://doi.org/10.1080/13632752.2013.854960
https://doi.org/10.1080/13632752.2013.854960
https://doi.org/10.1016/j.jecp.2017.06.011
https://doi.org/10.1016/j.jecp.2017.06.011
https://doi.org/10.1177/23969415221105472
https://doi.org/10.1177/23969415221105472
https://doi.org/10.1002/aur.2007
https://doi.org/10.1080/15475441.2018.1455584
https://doi.org/10.1111/1467-9604.12296
https://doi.org/10.1111/1467-9604.12296
https://doi.org/10.1038/s41598-022-07299-w
https://doi.org/10.1038/s41598-022-07299-w
https://doi.org/10.1016/j.jbtep.2015.07.001
https://doi.org/10.1080/08934210109367735
https://doi.org/10.1016/j.neuropsychologia.2010.05.020
https://doi.org/10.1016/j.neuropsychologia.2010.05.020
https://doi.org/10.1371/journal.pone.0225377
https://doi.org/10.34842/2022-511
https://doi.org/10.34842/2022-511
https://doi.org/10.18653/v1/W16-0308
https://doi.org/10.18653/v1/W16-0308
https://doi.org/10.1007/s10803-008-0607-1
https://doi.org/10.1007/s10803-008-0607-1
https://doi.org/10.1111/j.2044-835X.1987.tb01048.x
https://doi.org/10.1111/j.2044-835X.1987.tb01048.x
https://doi.org/10.1016/0022-0965(89)90066-0
https://doi.org/10.1016/0022-0965(89)90066-0
https://doi.org/10.1080/01638539109544783
https://doi.org/10.1080/01638539109544783
https://doi.org/10.1037/0882-7974.15.2.361
https://doi.org/10.1037/0882-7974.15.2.361
https://doi.org/10.1016/j.ridd.2014.06.014
https://doi.org/10.1016/j.ridd.2014.06.014
https://doi.org/10.1177/0261927X00019001007
https://doi.org/10.1177/0261927X00019001007
https://doi.org/10.1111/jcpp.13705


14 Autism 00(0)

Slomkowski, C., & Dunn, J. (1996). Young children’s understand-
ing of other people’s beliefs and feelings and their connected 
communication with friends. Developmental Psychology, 
32(3), 442–447. https://doi.org/10.1037/0012-1649.32.3.442

Sullivan, K., Zaitchik, D., & Tager-Flusberg, H. (1994). Preschoolers 
can attribute second-order beliefs. Developmental Psychology, 
30(3), 395–402. https://doi.org/10.1037/0012-1649.30.3.395

Tomasello, M. (2018). How children come to understand false 
beliefs: A shared intentionality account. Proceedings of the 
National Academy of Sciences, 115(34), 8491–8498. https://
doi.org/10.1073/pnas.1804761115

Wechsler, D. (2003). The Wechsler intelligence scale for chil-
dren (4th ed.). The Psychological Corporation.

Wechsler, D. (2012). Wechsler preschool and primary scale of 
intelligence (4th ed.). Psychological Corporation.

Wellman, H. M., & Liu, D. (2004).  Scaling of theory-of-mind 
tasks. Child Development, 75(2), 523–541. https://doi.
org/10.1111/j.1467-8624.2004.00691.x

Wheeless, L. R., Frymier, A. B., & Thompson, C. A. (1992). A 
comparison of verbal output and receptivity in relation to 
attraction and communication satisfaction in interpersonal 
relationships. Communication Quarterly, 40(2), 102–115. 
https://doi.org/10.1080/01463379209369826

Wiig, E., Semel, E., & Secord, W. (2013). Clinical evaluation 
of language fundamentals (5th ed.). Pearson / PsychCorp.

Wimmer, H. (1983). Beliefs about beliefs: Representation and 
constraining function of wrong beliefs in young children’s 
understanding of deception. Cognition, 13(1), 103–128. 
https://doi.org/10.1016/0010-0277(83)90004-5

Winner, M. G. (2007). Thinking about you, thinking about me. 
Think Social Publishing.

Ying Sng, C., Carter, M., & Stephenson, J. (2018). A system-
atic review of the comparative pragmatic differences in 
conversational skills of individuals with autism. Autism & 
Developmental Language Impairments, 3, 239694151880380. 
https://doi.org/10.1177/2396941518803806

https://doi.org/10.1037/0012-1649.32.3.442
https://doi.org/10.1037/0012-1649.30.3.395
https://doi.org/10.1073/pnas.1804761115
https://doi.org/10.1073/pnas.1804761115
https://doi.org/10.1111/j.1467-8624.2004.00691.x
https://doi.org/10.1111/j.1467-8624.2004.00691.x
https://doi.org/10.1080/01463379209369826
https://doi.org/10.1016/0010-0277(83)90004-5
https://doi.org/10.1177/2396941518803806

