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Abstract

Objective: Understanding non-literal language, like sarcasm, requires inference of speakers’ intentions, which
implicates Theory of Mind. Previously, a standard western lie-joke measure of sarcasm proved problematic for South
African children. Assessing sarcasm understanding is an integral part of understanding ToM development in middle
childhood. We thus developed a new lie-joke task for this non-western context, implementing best-practice methods
indicated by literature, and evaluated its psychometric properties.

Methods: A cross-sectional study examined internal consistency and inter-rater reliability. Convergent validity
was assessed using four measures associated with Theory of Mind. We assessed efficacy by asking whether the
new task could differentiate sarcasm understanding between younger and older children, where older children
should perform better. We also assessed whether the entire group, and those children 10 years and older (i.e.,
where sarcasm understanding should be present) did better than on the old task. Sixty-three children, five- fifteen
years (43 males, 20 females) were recruited via snowball sampling in June - August 2020. Due to COVID-19 contact
restrictions, data was collected via online platforms.

Results: Results indicated the new task was reliable, with good internal consistency and inter-rater reliability.
It demonstrated convergent validity, having significant associations with three related measures. It detected
the expected difference in sarcasm understanding between younger (< 10 years) and older children (d = 1.28).
Importantly, all children did better on the new than the old task (d = 1.08), and the new task was better at discerning
age-appropriate sarcasm understanding in older children than the original task (d = 0.98).

Conclusion: The new lie-joke task is appropriate for assessing sarcasm understanding and Theory of Mind
development in English-speaking South African children. Future research should assess its performance in other

non-western, LMIC contexts.
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Introduction

Theory of Mind (ToM) plays a critical role in our ability to navigate
complex social relationships. ToM is an umbrella construct, referring
to the ability to infer mental states, including intentions, emotions,
and beliefs. ToM develops across childhood, with major milestones
in the preschool period and significant increases in complexity across
school age [1, 2]. Most ToM research has focused on early-childhood,
emphasizing the age at which children pass the ‘gold standard’ of ToM
acquisition, the false-belief test [3]. False belief reasoning requires
an understanding that people’s beliefs may not match reality - this
necessitates a mental representation of another’s mental state. False
belief tasks are usually passed at around age 4 in western children,
although in other populations this may vary [4]. Important progress
occurs in middle childhood, as children develop more advanced ToM
abilities necessary to understand complex social interactions. ToM in
middle childhood is an expanding area of research [5-7]. However, most
research remains limited to a western context [8-10]. This literature
indicates that around 8 - 9 years, children show some appreciation
of the humour present in sarcasm [11]. At around 10 years, they have
developed sufficient ToM skills to correctly infer the teasing or mocking
intent underlying a sarcastic comment [12].

Children find sarcasm particularly challenging because it violates
three conversational maxims of literal communication, namely truth,
belief and literalness [13]. A sarcastic comment is false, violating the
truth maxim; the speaker does not believe what they are saying, violating
the belief maxim; and the utterance contradicts what is meant, violating
the literalness maxim. Research indicates that children struggle most
with the literalness violation because it contradicts reality [11]. Thus

children interpret sarcastic utterances only in terms of the truth and
belief violations, misinterpreting sarcasm as deception [14].

The western literature frames younger children’s failure to
comprehend sarcastic intent as due to developmental ToM immaturity.
However, some cross-cultural research argues that development of
sarcasm understanding is influenced by sociocultural factors [8, 9,
15]. Cultural differences in pedagogical experiences, family size and
interactions play a role in children’s comprehension and use of sarcasm
[15, 16]. Research in western and non-western countries generally
assesses sarcasm understanding via lie-joke vignettes that determine
whether children can correctly differentiate a character’s intent
depending on context — are they lying or joking sarcastically? [8-11].
The child needs to identify various cues to detect the literalness maxim
violation which enables them to grasp the humour or criticism in a
sarcastic utterance [14]. Speech prosody provides an important cue as
demonstrated in several studies [17-19]. Non-verbal cues delivered via
facial expressions are also key in aiding understanding [20].
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Studies on sarcasm understanding in middle childhood have been
described as methodologically inconsistent [21,22], with existing lie-
joke tasks varying in complexity, vocabulary, syntax, length, number
of characters, and relationship between characters. This variability
imposes inconsistent demands on memory and comprehension
skills, contributing to contradictory findings regarding children’s
understanding of sarcasm [8, 22]. Furthermore, research indicates
that lie-joke vignettes specific to westrn contexts are inappropriate
cross culturally [16, 22]. The above critiques highlight the need for
systematic investigation of sarcasm understanding development across
various contexts. The limited extant research in low-to-middle-income
countries (LMICs) highlights the importance of orienting task cues
within appropriate social contexts [23,24]. A particularly important
consideration is the influence of cultural norms regarding respectful
behavior on individuals’ use of sarcasm [16, 23]. It is likely that a child
will only understand sarcasm if it is consistent with these norms [21,
22]. It is thus critical to consider how specific cultural complexities
impact communication in order to construct a lie-joke task that reflects
familiar scenarios and thus promotes understanding [11].

In 2019, a lie-joke task from the UCT ToM Battery [25]. Based on
tasks used by established authors in the field [26, 27]. Proved ineffective
in detecting sarcasm understanding in English-speaking South African
children. This raised questions regarding the structure and cultural
content of the vignettes and indicated the need for an adapted task.
Thus, we aimed to develop a contextually appropriate lie-joke task
to assess sarcasm understanding in English-speaking South African
children. We assessed the internal consistency, inter-rater reliability
and convergent validity of the newly developed measure. We assessed
its efficacy by examining its performance in older versus younger
children, and by comparing its performance with the original task both
in the total sample, and in older children where sarcasm understanding
should be intact (i.e., 10 years and older).

Method
Design

We created a new lie-joke measure using simple short narratives
and appropriate characters employing sarcasm. A cross-sectional study
examined the reliability, convergent validity, and efficacy of the newly
developed task. Reliability was estimated via internal consistency and
inter-rater reliability. Convergent validity was assessed via correlation
with four associated measures: empathy, vocabulary, and ToM Strange
Stories and Faux Pas tasks. Efficacy was assessed by comparing the
performance of younger (<10 years) children with older children on
the new task; and by comparing the performance of the full group, as
well as that of older children on the old versus the new task.

Participants

Sixty-three mid-high SES children aged 5 - 15yrs were recruited
via snowball sampling. Due to the COVID-19 pandemic, non-essential
contact was prohibited, thus recruitment was limited to children
with online streaming access. This unfortunately excluded low-SES
participants. The sample was divided into two groups according to
the age at which sarcasm understanding is generally evident (i.e., 10
years). Due to the convenience sampling method, we could not match
precisely across demographic factors.

Inclusion and exclusion criteria

All participants were English speaking South African children.
Because verbal and social skills are strongly associated with ToM [28].

Exclusion criteria included learning delays, a vocabulary subtest scaled
score below 6, diagnosis of language impairment, autism spectrum
disorder, conduct or oppositional defiant disorder. No participants met
any exclusion criteria.

Estimated required sample size

A priori power analysis [G*Power;29] for power of [29].80 was
conducted. For correlations (convergent validity) N = 36 was required;
N = 60 was required for independent t-tests, with N=43 needed for
repeated measures t-tests. The final sample size (N=63) was sufficient.

Measures

Demographic questionnaire

Parents provided information about child age, sex and home
language, as well as clinical or medical information pertaining to
exclusion criteria.

Parent-report measure

Questionnaire of Cognitive and Affective Empathy [30]. This 31-
item questionnaire constituted one of four measures of convergent
validity. Empathy and ToM are related constructs: by enabling inference
of others’ emotional states, ToM plays an essential role in empathy [31].
The QCAE examines dispositional empathy via cognitive and affective
empathy subscales and yields a total empathy score.

Child task measures

Vocabulary: The Wechsler Abbreviated Scale of Intelligence,
Second Edition [32]. Vocabulary subtest was used as the second
measure of convergent validity. Research consistently demonstrates
a strong association between ToM and verbal intelligence [21, 28].
Furthermore, any participant who obtained a scaled score below 6
would have been excluded.

Theory of mind: The UCT Theory of Mind Battery [25] measures
a wide developmental range of ToM abilities. We used four tasks:
The Location Change False-Belief task was used to confirm whether
children in our sample demonstrated false-belief reasoning. As the
last two measures of convergent validity, we used the Strange Stories
[33,34]. And Faux Pas [advanced module; 34] tasks. Strange Stories
assesses children’s understanding of various kinds of non-literal
language, while the Faux Pas task examines understanding of social
errors and misunderstandings. Lastly, we administered the original
Lie-joke task (advanced module) to compare its performance with the
newly developed measure.

Original lie-joke task: Previously, our research team found
that South African children aged 10 years and older had unexpected
difficulty correctly identifying sarcasm in the original task. These
children generally incorrectly stated that the sarcastic character was
lying. This original task was based on tasks from the literature [26, 27].
It is scored out of 16 and features four vignettes, each with two main
characters and a third background character. In the ‘joking’ stories,
a child directs a sarcastic utterance at an adult (i.e., their parent or
teacher). We identified various factors that may have negatively affected
the children’s ability to identify sarcasm. Firstly, informal questioning
by our research team indicated that the children answered incorrectly
because the scenarios were culturally inappropriate. They perceived a
child directing sarcasm at an adult as extremely disrespectful and not
permitted in the cultural context of the Western Cape. These children
indicated that any such behavior would elicit a very negative reaction
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and would certainly not be viewed as a joke. The literature suggests that
sarcastic statements are more likely to be understood when uttered
by an adult, as adults use non-literal language more frequently [8].
Furthermore, some of the vocabulary was not appropriate for the
South African context. Having a third character created unnecessary
complexity and added length to the measure. Where children have
difficulty following items, this may incorrectly create the impression
that they do not understand sarcasm. Therefore, when designing a lie-
joke task, items should feature contextually appropriate vocabulary and
both length and complexity should be controlled [8].

New lie-joke task: These factors were carefully considered in
developing the new task. The length of each vignette was limited to 65
words (vs the original task’s 165 words), the number of characters was
reduced from three to two, and we used appropriate vocabulary and
story settings for a South African context. When read aloud, researchers
used sarcastic intonation for the joke stories (i.e., lengthened phrases
and lowered pitch); and the characters’ facial expressions were explicitly
illustrated to emphasise the non-literal meaning of sarcastic statements.
To control for the effects of normative role dynamics on sarcasm
comprehension, half of the items featured an adult speaking to a child,
and the other half featured two children conversing. The new lie-joke
task consisted of eight vignettes, scored out of 32. To enable direct
comparison with scores from the original task (scored out of 16), these
scores were proportionally adjusted (doubled) and hence also scored
out of 32.

Procedure

Ethical approval was granted by the University of Cape Town’s
Psychology Department Ethics committee (ref: PSY-2020032).
Thereafter, individuals known to the researchers were sent a recruitment
WhatsApp message and asked to distribute this to other parents. Parents
whose children were interested then emailed the researchers and were
provided with an informative invitation letter. No child participated
unless a parent provided written informed consent. Children provided
written assent after a parent explained what participation entailed.
Participating parents completed the demographic questionnaire and
the QCAE and scheduled their child’s sessions via online platforms.
Child tasks were administered individually over two 30-minute
Zoom video calls. The first session began with a brief introductory
conversation, where participants were reminded that they could stop
answering questions at any point. Thereafter, the researcher used the
screen share option and began the WASI-II vocabulary test. Each child
then completed a practice story item before starting the Location-
Change False-Belief and Strange Story tasks. During the second
session, the original and new Lie-joke tasks, and the Faux Pas task were
administered. To control for order effects, items from the original and
new Lie-joke tasks were counterbalanced. All responses were recorded
verbatim, and participants were provided with non-evaluative positive
feedback at the end of this session.

Data analysis

Statistical analyses were conducted using SPSS (IBM SPSS version
28), with a set at convention (.05), except for the multiple t-tests, where
it was Bonferroni corrected. Inter-rater reliability of the new lie-joke
task was assessed using Cohen’s kappa coefficient (k), and, as Cronbach’s
alpha is increasingly considered problematic [35]. Split-half reliability
(internal consistency) was established using the Spearman-Brown
prophecy formula. Convergent validity was assessed via bivariate
Pearson’s correlations establishing the magnitude of association between
performance on the new Lie-joke task and four related measures. We

examined group differences between the younger (5 - 9yrs) and older
children (10 yrs. up) on the new task using an independent samples
t-test, with the prediction that older children should do significantly
better. We also examined within group differences using paired samples
t-tests on the old vs new lie-jokes tasks in the total group, and in the
older children, to assess whether they scored better on the new task
(we did not use a split plot ANOVA as we were not interested in
omnibus findings, but only in these 3 specific contrasts). To account for
increased risk of Type 1 error when using multiple t-tests we applied
the Bonferroni correction, yielding a more conservative alpha of 0.016.

Results
Demographics

The sample comprised two groups of older and younger children
(Table 1). Ethnicity and sex were not matched - although we were able
to recruit some participants of colour, the sample was predominantly
white.

Table 1: Sample demographics.

Younger Older
n=34 n=29
Age Range 5y 11m -9y 11m 10y Om — 15y 2m
M (SD) 8.10 (1.17) 11.83 (1,24)
Sex M: F 22:12 23:6
Ethnicity wW:C 23:11 20:9

Note: W = White; C = Coloured (Mixed ancestry)

Task performance

Vocabulary T-score is given in Table 2 - it is within the normative
average range. Participants performed at ceiling on the Location Change
False Belief task, confirming that this early developing ToM capacity
was established (Table 2). All participants adequately understood the
ToM measures, with performance on control questions at ceiling.

Table 2: Task Scores.

Control ToM
M(SD) M(SD)
WASI-II Vocabulary T-score 61.84 (8.01)
Parent-report QCAE 84.5 (13.15)
Location Change False-Belief 12 (0) 12 (0)
Strange Stories 23.67 (0.91) 22.49 (1.68)
Original Lie-Joke 31.94 (0.25) 24.46 (2.08)
New Lie-Joke 31.71 (1.36) 28.74 (3.61)
Faux Pas 37.5(2.5) 29.98 (6.24)
Reliability

The Spearman-Brown prophecy formula estimated internal
consistency for participants between 10 and 15 years old, as these
children should be able to understand sarcasm [12]. The resultant
correlation coeflicient (r = .94, p = .032), indicated good internal
consistency. Cohen’s kappa (k =.76) indicated good agreement between
raters [36].

Validity

Scores on the new lie-joke task correlated significantly with
vocabulary skills (WASI-II Vocabulary; r = .45, p = .043), and with
scores on two measures of advanced ToM abilities (Strange Stories, r =
.51, p = .038; Faux Pas, r = .52, p = .04). However, the correlation with
empathy was small and non-significant (QCAE, r = .18, p = .053). The
correlation between the new task and the cognitive empathy subscale
(the aspect of empathy closely related to ToM) indicated that a small
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effect seemed present (r = .23, p = .057) but was not significant.
Efficacy of the new lie-joke task

An independent samples t-test showed that older children
performed significantly better (M = 30.42; SD = 2.18) than younger
children (M = 26.53; SD = 3.71) on the new lie-joke task, t (48.25)
=5.05, p < .001, d = 1.28. A repeated measures t-test comparing the
original vs. the new lie-joke task for the entire sample indicated better
performance on the new task; t (62) = 8.57, p <.001, d = 1.08.

A repeated measures t-test comparing the original (M = 26.75, SD
= 4.09) vs. the new lie-joke task (M = 30.42, SD = 2.18) for the older
children, in whom sarcasm understanding should be present, also
indicated a better performance, close to ceiling, on the new task; t (31)
=5.54,p <.001,d =0.98.

Discussion

The newlie-joke task evidenced good reliability, as well as convergent
validity with three of four related measures. The expected age difference
between younger and older children on sarcasm understanding was
apparent. The entire sample did better on the new than on the old task,
as did children older than 10 years, whose scores, as expected, were
close to ceiling. In this sample, development of sarcasm understanding
seems to match that documented in western literature. Multiple factors
were considered in designing this task. The story vignettes were
embedded within culturally familiar scenarios [11]. The effect of the
relationship between interlocutors on sarcasm understanding was
carefully considered to ensure that dialogue did not involve children
being sarcastic towards adults [8]. Finally, narrative length, vocabulary,
syntactic complexity, and the number of characters were reduced so no
unnecessary demands were placed on the participants’ memory and
comprehension skills [22].

Psychometrics

The new lie-joke task demonstrated good internal consistency,
evidenced by the strong correlation coeflicient found for split-half
reliability. Furthermore, the obtained kappa statistic indicates good
inter-rater reliability. Reasonable indications of convergent validity were
found for the new lie-joke task. Results showed a moderate, positive
correlation between vocabulary scores and scores on the new task.
These findings align with the literature, which consistently indicates an
association between vocabulary skills and ToM abilities [11]. Moderate,
positive correlations between the new task and the Strange Stories and
Faux Pas tasks were also found. Importantly, these correlations indicate
that, like the Strange Stories and Faux Pas tasks, the new Lie-joke task
assesses the advancing ToM skills seen in older children [25].

However, only a small, non-significant correlation was found
between participants’ scores on the new Lie-joke task and their parent-
reported empathy scores. This was unexpected because empathy is
reportedly associated with ToM abilities [31]. Cognitive empathy in
particular has conceptual overlaps with the ToM construct — we note
that a small association between the cognitive empathy subscale and
the new task was present but fell just above the significance threshold.

Parent report may be influenced by biases, which may account for
the weak correlations we found [37]. Perceptual bias means parents
may perceive their child more or less empathetic than they actually are,
while social desirability bias results in parents giving socially acceptable
responses. Another point to consider is that the QCAE provided an
indirect measure of the children’s dispositional empathy, whereas the
other three convergent measures, and the Lie-joke task itself, featured

direct assessments of their abilities. Scores from direct versus indirect
measures may not demonstrate strong associations [38]. For our study,
parent reports of child empathy were necessary, as children younger
than eight cannot reliably report on their internal mental states whereas
older children are highly susceptible to demand characteristics [39].
Overall, the results point to good psychometric properties for the new
task.

Efficacy of the new lie-joke task

Older children performed significantly better than younger
children on the new Lie-joke task, with a robust effect. Our results align
with current largely western research, which suggests that sarcasm
understanding develops across middle childhood; with children 10
years and older demonstrating better sarcasm comprehension than
younger children [11, 12].

Many younger participants demonstrated a developing sense of
sarcasm in their identification of sarcastic utterances as teasing; however,
they consistently incorrectly identified this ‘teasing’ as deception. When
asked the closed question, “Was x lying, joking, or telling the truth?”,
the younger participants all chose “lying” because, as research suggests,
young children do not possess the second-order reasoning necessary to
infer the speaker’s beliefs about the listener’s thinking [11, 21].

The efficacy of the new task was also demonstrated by significantly
better scores on the new vs old tasks, for both the entire sample, and
the subset of children 10 and older, who are expected to understand
sarcasm [12]. In the latter group, scores approached ceiling, as should
be the case in this age group.

Our results indicate that the new task was relevant to the sample
assessed and the adjustments made to the length, complexity and
participant structure of the stories were effective. The new lie-joke task
is an effective task for assessing sarcasm understanding in mid-high-
SES English speaking children in a South African context.

The development of a reliable, valid and effective lie-joke task for
this context is a necessary contribution to ToM research in middle
childhood. The ability to understand non-literal language is key
to successful social interactions [17, 40] and relies heavily on ToM
abilities. Misinterpretation of intention in non-literal speech can lead
to harmful misunderstandings and tensions in social interactions and
relationships [40]. ToM permits accurate inference of others’ mental
states, and hence the ability to discern the nuances of intention that
underlie deception versus sarcasm [1, 21, 28].

Limitations

The sample included only mid-high-SES English-speaking
children. This was unfortunately unavoidable given the strict COVID
19 lockdown restrictions in place during 2020 — 2021. Researchers were
not able to work with a diverse range of participants in schools. Remote
online interaction was the only option, limiting recruitment to children
who had unlimited internet access. Snowball sampling also limited the
size and composition of the sample, although it was large enough to be
sufficiently statistically powered. Future work should examine the new
Lie-joke task’s appropriateness in more diverse groups. The limitations
resulting from conducting the study online are not inherent to the
task — all materials can be presented in hard-copy and administered
in person. Thus, the new Lie-joke measure is accessible to child
populations who lack internet access — it will be possible to include
more sociodemographic ally diverse LMIC samples in future research.
Finally, participants answered questions based on vignettes — these
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cannot capture the complexity of real-life interactions. This problem
is common to ToM research generally, which faces the critique that
although it has made important contributions to understanding the
development of mental state reasoning, the artificiality of ToM measures
undermines its ecological validity [41, 42]. There is thus a move to shift
research methods to situations where one-to-one interactions occur,
and social cognitive skills are measured in a more online, dynamic
context that more closely mirrors actual social interactions - this of
course presents its own challenges.

Conclusion

The new lie-joke task demonstrates good psychometric properties
in this sample of English-speaking South African children. All
children did better on this task than the original, with children 10
years and older scoring close to ceiling. Importantly, the task is able
to discriminate between younger and older children’s understanding of
sarcasm. We thus have preliminary evidence that the task is suitable for
this LMIC; future work will examine the task’s performance in more
diverse samples.
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