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Abstract

Sarcasm understanding is typically measured using lie-joke story tasks, which assess children’s
ability to discern when a speaker means the opposite of what is said. The literature suggests that
most lie-joke measures demonstrate methodological inconsistencies and are limited to a Western
context. In response to an ineffective lie-joke task from the UCT Theory of Mind Battery, the
present study aimed to develop a contextually appropriate lie-joke measure to assess sarcasm
understanding in English-speaking South African children. A cross-sectional, repeated measures
design was used to examine the reliability, validity, and effectiveness of the revised lie-joke
measure. It was hypothesised that our revised measure would be both reliable and valid; would
be more effective at discerning age-appropriate sarcasm understanding than the original lie-joke
task; and would indicate a significant difference in sarcasm understanding between younger and
older children. South African school-going participants (N = 63) of a high-socioeconomic status
(SES) were selected via snowball sampling. We initially planned to recruit children of a low-
SES; however, this was not possible due to the lockdown restrictions that resulted from the
COVID-19 pandemic of 2020. Our measure was found to be reliable, demonstrated reasonable
convergent validity, was more effective in discerning age-appropriate sarcasm understanding
than the original lie-joke task, and indicated a significant difference in sarcasm understanding
between younger and older participants. Overall, we found our revised lie-joke measure to be
useful in assessing sarcasm understanding in high-SES, English-speaking South African
children.

Keywords: Sarcasm understanding, lie-joke measure, South African children,

psychometrics, between-group differences



Developing a Measure of Sarcasm Understanding in South African Children

The acquisition of socio-cognitive skills is a critical aspect of human development. Skills
such as emotion recognition, social learning and theory of mind (ToM) play an essential role in
one’s ability to interpret social interactions and agents’ behaviour (Happé et al., 2017). ToM is
the understanding of one’s own and others’ mental states, including thoughts, emotions, beliefs
and intentions (Bailey & Im-Bolter, 2020; Happé et al., 2017; Lagattuta et al., 2015). This
understanding increases throughout childhood (Lagattuta et al., 2015), with belief-desire ToM
(i.e., the understanding that beliefs and desires determine the actions of others) typically
emerging at the age of three; perspective-taking (i.e., the awareness that people can form beliefs
about the beliefs of others), between the ages of six and seven; and more abstract forms of
thinking, from eleven onwards (Gopnik & Wellman, 1992).

ToM research has focused primarily on early-childhood, specifically assessing the age at
which children pass the benchmark of ToM acquisition, false-belief reasoning, indicating an
understanding that people’s beliefs do not always match reality (Lagattuta et al., 2015; Wellman
et al., 2001). In contrast, research on ToM development in middle childhood has been described
as both limited and unsystematic (Im-Bolter et al., 2016; Lagattuta et al., 2015). Important social,
emotional and cognitive development takes place between the ages of 6 and 12 years old, where
children begin to develop the necessary skills to navigate the complexities of social relationships
(Lagattuta et al., 2015). Improved ToM abilities in middle childhood provide children with the
necessary skills to better understand others’ mental states and grasp more subtle forms of
communication, including deception, persuasion, faux pas, and sarcasm (Happé, 1994; Lagattuta
etal., 2015).

Understanding Sarcasm



Well-developed ToM abilities are fundamental to comprehending sarcasm, as the
meaning of a sarcastic utterance is opposite to the verbalisation (Filik et al., 2019). Grice (1975)
suggests that sarcasm violates the three conversational maxims of literal communication: truth,
belief and literalness. A sarcastic comment is false, thus violating the truth maxim; the speaker
does not believe what they have uttered, thus violating the belief maxim; and the utterance
contradicts what is meant, thus violating the literalness maxim. Prior studies show that children
find the violation of the literalness maxim the most challenging to comprehend because it
contradicts reality (Angeleri & Airenti, 2014). Consequently, children interpret sarcastic
utterances based on the violations of only the truth and belief maxims and misperceive sarcasm
as deception (Winner et al., 1987).

Cues Necessary for Sarcasm Comprehension

Listeners need to recognise verbal and non-verbal cues to detect the literalness maxim
violation and perceive the humour or criticism in a sarcastic message (Winner et al., 1987).
Prosody (i.e., rhythm, tempo, pitch, and volume) is arguably one of the more salient cues used to
detect sarcasm, demonstrated through the use of monotone or exaggerated intonation in several
studies (Capelli et al., 1990; Glenwright et al., 2014). Interestingly, some studies have found
cross-cultural differences in the use of sarcastic intonation. For example, Cheang and Pell (2009)
found differences in the mean fundamental frequency, amplitude rate, mean amplitude, and
harmonics-to-noise ratio between Cantonese and English speakers. These findings not only
highlight the importance of prosody as a cue for conveying sarcasm but also show that specific
acoustic conventions for communicating sarcasm may differ across cultures.

There is consensus in the literature that verbal cues are critical in detecting the

discrepancy between the verbal and contextual meanings in a sarcastic scenario (Capelli et al.,



1990). However, some scholars argue that non-verbal cues, such as facial expression, are equally
important; suggesting that eye rolls, squinting, smirking, raised eyebrows and a blank face are all
useful cues in sarcasm comprehension (Attardo et al., 2003). Facial expressions aid
communication of the emotions behind a sarcastic comment, including anger, embarrassment or
contempt (Rockwell, 2001). However, the meaning behind non-verbal cues is contextually
dependent. For example, smiling may accompany sarcasm when one is embarrassed, indicating
the relevance of context when interpreting facial expressions (Russell, 1994).
Development of Sarcasm Comprehension in a Western Context

The age that children begin to utilise these cues and develop an understanding of sarcasm
has long been debated (Capelli et al., 1990; Demorest et al., 1984; Dews et al., 1996). Research
in Western contexts suggests that children as young as 4 years old demonstrate the basic
understanding that sarcasm implies a meaning opposite to reality (Ackerman, 1983). However,
the ability to comprehend the humorous intent behind a sarcastic utterance requires more
developed ToM skills and only emerges in middle childhood (Cutting & Dunn, 1999; Pexman,
2018). Younger children’s inability to identify sarcastic intent is associated with their failure to
infer the complex mental states of others. An emergent appreciation of the humour in sarcasm
develops in children from 8 or 9 years old, due to their increased ToM abilities (Angeleri &
Airenti, 2014). By 10 years old, children demonstrate the ToM necessary to infer the mental
states of others and comprehend the teasing or mocking intent behind a sarcastic comment
(Recchia et al., 2010).
Cultural Influences on Sarcasm Comprehension

Several non-Western studies oppose the idea that there is a particular age that children

begin to comprehend sarcasm, arguing that the development of sarcasm understanding is



influenced by sociocultural factors (Hughes et al., 2014). Cultural differences in communication
patterns within families are thought to influence children’s understanding and use of sarcasm
(Recchia et al., 2010), with an Iranian study finding that ToM development is a function of
cultural norms and parental involvement in sibling play and conflict (Shahaeian, 2015).
Furthermore, a Polish study concluded that children as young as 4 years old demonstrated a well-
developed understanding of sarcasm due to cultural norms and the regular use of figurative
language in Polish communication (Banasik-Jemielniak & Bokus, 2019). Culture underlies the
social norms regarding power dynamics and respect that influence individuals’ use of sarcasm in
communication (Shahaeian et al., 2014). A child will only understand the implied sarcasm in a
statement if they are familiar with society’s norms surrounding sarcasm use (Creusere, 1999).
For example, children may be “more likely to expect sarcasm from their older brother than from
their teacher” (Capelli et al., 1990, p. 1837). Therefore, it is imperative to consider the cultural
complexities of communication and embed sarcasm measures within familiar scenarios that
promote understanding (Angeleri & Airenti, 2014).
Measuring Sarcasm Understanding

Sarcasm understanding is generally measured using lie-joke story tasks that assess
children’s ability to discern whether a speaker means the opposite of what is said (Angeleri &
Airenti, 2014; Banasik-Jemielniak & Bokus, 2019; Demorest et al., 1984; Dews et al., 1996;
Miller, 2006; Perner et al., 2002; Shamay-Tsoory et al., 2005). Most lie-joke measures are
embedded within a Western, English-speaking context due to a lack of research into cultural
differences in sarcasm comprehension (Banasik-Jemielniak & Bokus, 2019). Research indicates
that available lie-joke measures vary in complexity, narrative length, vocabulary, syntax, number

of characters, and the relationship between interlocutors. The abovementioned irregularities



place inconsistent demands on children’s memory and comprehension skills, leading to
contradictory conclusions regarding children’s understanding of sarcasm in middle childhood
(Banasik-Jemielniak & Bokus, 2019; Creusere, 1999).
Rationale

Overall, the literature demonstrates that research on sarcasm understanding in middle
childhood is methodologically inconsistent (Rockwell & Theriot, 2001) and limited to a Western
context (Creusere 1999; Shahaeian et al., 2014). A systematic study into the development of
sarcasm understanding within a variety of social and cultural settings is required, which indicates
the need for the construction of a reliable and valid lie-joke measure that accurately assesses
sarcasm understanding in middle childhood in the South African context.
Research Aims and Questions

Following a previously ineffective lie-joke measure in the UCT Theory of Mind Battery
(Hoogenhout & Malcolm-Smith, 2014; see Appendix A), this study aimed to develop a
contextually appropriate lie-joke measure (see Appendix B) to assess sarcasm understanding in
English-speaking South African children.
Research Question 1

Is the New Measure Reliable? We calculated the interrater reliability of the revised lie-
joke measure, using Cohen’s Kappa. The split-half reliability of this measure was estimated
using the Spearman-Brown prophecy formula.

Hypothesis 1. The revised lie-joke measure will demonstrate good interrater reliability
and internal consistency.

Research Question 2



Is the New Measure Valid? We investigated the convergent validity of the revised lie-
joke measure by correlating it with four measures with which it should be associated: the
Wechsler Abbreviated Scale of Intelligence, Second Edition (WASI-I1) vocabulary subtest
(Wechsler, 2011; see Appendix C), the parent-report Questionnaire of Cognitive and Affective
Empathy (QCAE; Reniers et al., 2011; see Appendix D), and the strange stories and faux pas
tasks from the UCT Theory of Mind Battery (Hoogenhout & Malcolm-Smith, 2014; see
Appendices E & F, respectively).

Hypothesis 2. The revised lie-joke ToM scores will moderately correlate with the four
convergent measures: the WASI-II vocabulary subtest, parent-report QCAE, strange stories, and
faux pas scores.

Research Question 3

Will Participants Aged 10 Years and Older Demonstrate Better Sarcasm
Comprehension on the Revised Lie-Joke Measure when Compared to the Original Lie-
Joke Measure? Research suggests that children aged 10 years and older should demonstrate a
good understanding of sarcasm.

Hypothesis 3. The participants who are 10 years and older will demonstrate a better
understanding of sarcasm on the revised lie-joke measure when compared to the original lie-joke
measure.

Research Question 4

Is there a Significant Difference in Sarcasm Understanding between Children
Younger than 10 Years Old and Children Aged 10 Years and Older? Research suggests that
sarcasm understanding develops across middle childhood, with older children demonstrating

better sarcasm comprehension than younger children.
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Hypothesis 4. There will be a significant age difference in sarcasm understanding, with
children 10 years and older demonstrating better sarcasm understanding than children younger
than 10 years old.

Method
Design and Setting

This research formed part of an ongoing study on the development of moral reasoning
and empathy in children. A cross-sectional, repeated measures design was implemented to
examine the reliability, validity, and effectiveness of the revised lie-joke measure (Appendix B)
and quantitative measures were used to assess the participants’ empathy, vocabulary, and ToM.
The study required children to complete six tasks over two 30-40 min sessions and parents to
complete two questionnaires in their own time. Data were collected online, and participants were
recruited via snowball sampling.

Participants

This study aimed to recruit 70 participants, who were school-going children from a high-
socioeconomic background. Ideally, we should have included children of low-socioeconomic
status (SES), as the majority of South African households fall within this bracket (Western Cape
Government, 2017). However, due to the COVID-19 pandemic of 2020, all non-essential contact
was limited throughout the year. Therefore, the study design was adapted to measure sarcasm
understanding in children with unlimited internet access and who possessed the necessary
technology for online communication. All participants were from South Africa, and data
collection took place between July and September 2020.

Estimated Required Sample Size
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Assessing the convergent validity and effectiveness of our measure were both critical
aspects of this study. G*Power analysis (Faul et al., 2009) indicated that with parameters set to
analysis = Pearson product-moment correlation test, effect size (r) = .45 (moderate), o = .05,
power (1- 5) = .80, an N of 36 was sufficient to demonstrate the validity of our revised lie-joke
measure. Both within and between group differences were key to assessing the effectiveness of
our measure. It was determined that an N of 43 was sufficient, with parameters set to analysis =
paired samples t-test, effect size (d) = .45 (medium), a = .05, power (1- 5) = .80, to assess if
participants’ sarcasm comprehension scores improved from the original to the revised lie-joke
measure. Furthermore, it was determined that an N of 60 was sufficient, with parameters set to
analysis = independent samples t-test, effect size (d) = .65 (medium), a = .05, power (1- ) = .80,
to assess if there was a significant difference in sarcasm understanding between younger and
older participants (i.e., participants younger than 10 years old vs participants aged 10 years and
older). The recruited sample size was ample in terms of power requirements.

Snowball Sampling

Recruitment and Age. Participants were recruited via word-of-mouth. Researchers
contacted individuals known personally to them and requested that they forward a WhatsApp
message (see Appendix G) that briefly outlined the proposed study to any of their contacts with
children, aged 6 to 14 years. This message requested that any interested parents email the
researchers directly if they would like to receive information regarding how to participate. Two
interested participants did not fit within the age parameters set; however, they were allowed to
participate because their ages fell within one month of the age limits (i.e., participant 53 was

aged S5y11m and participant 6 was aged 15y1m).
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Gender. Due to the sampling strategy employed, the gender of potential participants was
unknown, and we could not plan to match for gender.
Inclusion and Exclusion Criteria

All participants were South African, aged between 5y11m and 15y1m, and spoke English
as their home language. Verbal and social skills are strongly associated with ToM ability (Happe,
1995). Therefore, children were excluded from the study if they demonstrated marked learning
delays, obtained a vocabulary subtest scaled score below 6, or had ever been diagnosed with a
severe language impairment; autism spectrum disorder; or a behavioural disorder, including
conduct disorder or oppositional defiant disorder.
Procedure

After receiving ethical approval, the recruitment WhatsApp message (Appendix G) was
sent to individuals known personally to the researchers. Parents of children who were interested
in participating emailed the researchers directly and were sent an information letter (see
Appendix H) detailing a brief overview of the study, as well as Google Form links to the consent
form (see Appendix I) and the child and teenage assent forms (see Appendix J & K,
respectively). Parents who returned the above items were emailed Google form links to a
demographic questionnaire (see Appendix L) and the QCAE (Reniers et al., 2011; Appendix D),
as well as a link to schedule their child’s participation in the study via the online scheduling
platform: Setmore Appointments. The vocabulary and ToM tasks were conducted online and
took place over two Zoom video calls to minimise fatigue. The first Zoom session commenced
with a brief 5 min introduction between the researcher and participant. Following this, the
researcher activated the screen share option on Zoom to conduct the WASI-II vocabulary test

over approximately 10 min. The participant was then guided through a practise story item (see
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Appendix M) before commencing the location change false-belief and strange story tasks
(Appendix N & E, respectively), which took approximately 20 min. During the second session,
the researcher administered the original lie-joke task (Appendix A), the revised lie-joke task
(Appendix B), and the faux pas task (Appendix F) via the screen share option on Zoom. The
tasks mentioned above took approximately 15 min, 12 min, and 10 min, respectively and the
items from the original and revised lie-joke tasks were counterbalanced to control for order
effects.
Measures
Demographic Questionnaire

The items on the general demographic questionnaire (Appendix L) related to
demographic information (i.e., age, gender and home language) and clinical or medical
information needed to determine if participants met the inclusion criteria.
Parent-Report Measure

Questionnaire of Cognitive and Affective Empathy (QCAE). This 31-item parent-
report measure (Reiners et al., 2011; Appendix D) was implemented as one of four convergent
validity measures, as research suggests that empathy and ToM are related constructs. ToM plays
a vital role in the empathetic process by enabling an individual to infer another person’s
emotional state through the correct processing of contextual cues (Bird & Viding, 2014). The
QCAE uses a 4-point Likert scale for responses, ranging from ‘strongly disagree’ (1) to ‘strongly
agree’ (4), and consists of both cognitive and affective empathy subscales, which respectively
assess the ability to understand and experience another’s internal emotional state (Queir6s et al.,
2018). The QCAE demonstrates good factor structure, reliability (Queirés et al., 2018), validity

and internal consistency (Reiners et al., 2011). Furthermore, a study (n = 92) found it to be a
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reliable measure of overall empathy (< = 0.95) in a South African context (Louw, 2014).
Research on the validity of the QCAE in South Africa is limited, but there is a current study by
Pileggi et al. (2020) that supports its application in this context.

Child Task Measures

Vocabulary Measure. The Wechsler Abbreviated Scale of Intelligence, Second Edition
(WASI-I11; Wechsler, 2011) measures cognitive abilities of individuals ranging from 6 to 89
years old. The WASI-11 Vocabulary subtest (Appendix C) measures verbal comprehension and
was implemented as one of the four measures of convergent validity, as the literature suggests
that there is an association between verbal intelligence (VIQ) and ToM abilities (Happé, 1995;
Osterhaus et al., 2020). The vocabulary subtest was also used to exclude participants with
extremely poor verbal skills relative to age-appropriate expectations (i.e., a scaled score below
6). This test is administered individually and consists of 31 items that measure word knowledge,
degree of language development, and formation of verbal concepts. Participants were asked to
provide definitions of words read aloud to them from a list of increasing difficulty. The WASI-II
demonstrates strong reliability and validity in a Western context (Hasson, 2015). Furthermore, a
study by Ferret (2011) found that all four WASI-I1 subtests were suitable for English-speaking
South African participants, with an advantaged quality of education, when original age-adjusted
standardisation norms were used.

Theory of Mind Measures. The UCT Theory of Mind Battery (Hoogenhout &
Malcolm-Smith, 2014) measures a wide range of ToM abilities in children and consists of four
modules in ascending order of difficulty: early, basic, intermediate and advanced. Our study
utilised four tasks from this battery. The location change false-belief task, from the basic module

(see Appendix N), was used as a baseline to ensure all participants demonstrated basic ToM
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understanding that people can have false beliefs. The following tasks were implemented to assess
the convergent validity and effectiveness of the revised lie-joke measure: (1) the strange stories
task from the intermediate module (Appendix E), which assessed participants’ ability to interpret
non-literal language correctly; (2) the original lie-joke task from the advanced module (Appendix
A), which measured participants’ understanding of sarcastic meaning and intent; and (3) the faux
pas task from the advanced module (Appendix F), which evaluated participants’ ability to
identify social errors and misunderstandings (Kelly, 2013).

Researchers from the University of Cape Town (UCT) found that South African
schoolchildren, aged 10 years and older, from the Western Cape, had difficulty comprehending
the sarcasm in the lie-joke measure from the advanced module (Hoogenhout & Malcolm-Smith,
2014; Appendix A). Interestingly, these children generally perceived the sarcastic character to be
lying as opposed to joking. This original lie-joke measure was scored out of 16 and consisted of
four stories, each with two main characters and a third background character. The dialogue
between the two main characters consisted of a child directing a sarcastic utterance towards an
adult (i.e., their parent or teacher). We identified various factors in the measure that might have
influenced the children’s lack of sarcasm understanding. Firstly, informal questioning by the
original research team suggested that the children answered items in the measure incorrectly
because they were culturally inappropriate. A child uttering a sarcastic statement towards an
adult was seen by them as disrespectful in the cultural context of the Western Cape (S. Malcolm-
Smith, personal communication, February 19, 2020). Sarcastic statements are better understood
when uttered by an adult, as adults verbalise non-literal language more often than children, and
children are more aware of the communicative competence of adults (Banasik-Jemielniak &

Bokus, 2019). Therefore, it is contextually understandable that participants in the previous study
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perceived a child’s sarcasm towards an adult as deception. Secondly, some vocabulary used was
not relevant to a South African context, and we suspect the addition of a third character added
unnecessary complexity and length to the measure. Difficulty comprehending an item can create
the false impression of a lack of sarcasm understanding. Therefore, to ensure that a measure is
only assessing sarcasm comprehension, items must contain contextually appropriate vocabulary
and be controlled for length and complexity (Banasik-Jemielniak & Bokus, 2019).

Revised Lie-Joke Measure. We designed a revised lie-joke measure that takes the above-
mentioned factors into account (Appendix B). We limited each story's length to 65 words (vs the
previous stories of 165 words), reduced the number of characters from three to two, and aimed to
use appropriate vocabulary and story settings for a South African context. All stories were
accompanied by explicit facial expressions and sarcastic intonation (i.e., lengthened phrases and
lowered pitch) to emphasise the non-literal meaning of sarcastic statements (Banasik-Jemielniak
& Bokus, 2019). Items were counterbalanced to control for order effects. To control for
participant structure effects on sarcasm comprehension, half of the stories included an adult
speaking to a child, and the other half involved two children conversing. As a result of
controlling for participant structure effects on sarcasm comprehension, the revised lie-joke
measure consisted of eight story items and was thus scored out of 32. To ensure that scores from
the original lie-joke measure (initially scored out of 16) were directly comparable to the revised
measure, scores from the former were proportionally adjusted (i.e., doubled) to be scored out of
32.

Ethical Considerations
Ethical approval was obtained for The Moral Development Study from UCT’s ethical

review board on 5 March 2013 (see Appendix O). Ethical approval for this component of the
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approved Moral Development Study was obtained from UCT’s ethical review board on 23 July
2020 (see Appendix P).
Consent, Voluntary Participation, and Confidentiality

All individuals recruited via WhatsApp, who emailed the researchers to show their
interest in participating in our study, were provided with an outline of the procedure,
requirements, and the researcher’s contact information for any questions regarding the study.
Willing parents were required to sign a consent form stating their permission for their child to
participate in the study. This consent form provided contact information for the Psychology
Department Ethics Board and assured the parent and child that all data gathered throughout the
study would remain confidential and protected. Furthermore, this form assured participants that
their data would not be linked to any identifying information in reports pertaining to this study. If
permission was granted for the child to participate in the study, the child received an assent form,
simply stating what would be expected of them. If the child wished to participate, they were
required to sign the assent form, stating that their parents had read the introductory letter and
study outline to them and they understood that they were allowed to withdraw from the study at
any time, without penalty.

Participation in this study carried no risk for the parents and carried a minimal risk of
fatigue for the children. Both parties were informed that the children were allowed to take breaks
or continue the assessment on a different day if they became fatigued.

Upon completion of the study, parents will receive a brief research report that provides
general feedback regarding the research findings.

Statistical Analyses
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RStudio (version 1.2.5033) was used for all statistical analyses, and statistical
significance was determined with a set at .05. Effect size in correlational analyses was
considered low if less than .40, moderate if between .40 and .70, and high if above .70
(Lachenicht, 2013). Effect size in comparison of group differences was considered small if less
than .20, medium if .50, and large if above .80 (Lakens, 2013).

Preliminary Analyses

A complete set of descriptive statistics was compiled to ensure that the parametric
statistical test assumptions were met. These preliminary analyses provided an initial summary of
the participants’ demographic characteristics, as well as their empathy, vocabulary, and ToM
scores. When parametric statistical test assumptions were not met, appropriate non-parametric
tests were implemented.

Psychometric Analysis

We determined the inter-rater reliability of the revised lie-joke measure, using Cohen’s
kappa, and calculated the split-half reliability of this measure using the Spearman-Brown
prophecy formula. The convergent validity of the revised lie-joke measure was assessed by
conducting bivariate correlational analyses (using Pearson’s product-moment correlation
coefficient) to establish the magnitude of the association between performance on the revised lie-
joke measure and that on each of the four convergent measures.

Within and Between Group Differences

The effectiveness of the revised lie-joke measure was investigated by conducting a test of
group differences that compared the sarcasm comprehension scores of children aged 10 years
and older on the original and revised lie-joke measures. Furthermore, we investigated if there

was an age difference in understanding of sarcasm in the revised lie-joke measure, by conducting
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a test of group differences that compared the sarcasm comprehension scores of younger
participants (aged 5 to 9 years old) with the scores of older participants (aged 10 years and
older). Paired samples and independent samples t-tests were to be conducted for the above-
mentioned comparison of means if data were normally distributed. Alternatively, if the data
demonstrated a skewed distribution, non-parametric tests would allow for the comparison of
medians.
Results

Sample Demographics

The final sample included N = 63 participants, with n = 33 younger participants in the
age range between 5y11m and 9y11m, and n = 30 older participants in the age range between
10yOm and 15y1m. Purposive sampling resulted in a high-SES sample, with more male
participants (n = 43) than female participants (n = 20). We obtained all required data for 62 out
of the 63 participants, as we did not receive a response for the parent-report QCAE for one
participant.
Preliminary Analyses

Participants completed the WASI-11 Vocabulary subtest (Wechsler, 2011), location
change false-belief, strange stories, lie-joke, and faux pas tasks from the UCT ToM Battery
(Hoogenhout & Malcolm-Smith, 2014), as well as our revised lie-joke measure. All participants
adequately understood the measures, indicated by the negatively skewed control data on all of
the following tasks: location change false-belief (score range = 12, median = 12), strange stories
(score range = 24, median = 24), original lie-joke (score range = 32, median = 32), revised lie-
joke (score range = 32, median = 32) and faux pas (score range = 40, median = 38) tasks. The

participants' ToM scores were relatively normally distributed in most tasks (see Table 1), except
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for the slightly positively skewed distribution of the original lie-joke ToM scores (Figure 1; score
range = 32; mean = 24.46; median = 24.0; SD = 2.08), and the negatively skewed distribution of
the revised lie-joke ToM scores (Figure 2; score range = 32: mean = 28.53; median 30, SD =
3.61). Non-parametric tests were thus used in statistical analyses that involved the lie-joke data,
as the median is a more appropriate indicator of central tendency than the mean when data are
skewed. The QCAE parent-report data (score range = 100; mean = 84.5; SD = 13.5) and faux pas

ToM scores (score range = 40; mean = 29.98; SD = 6.24) demonstrated wide variation.

Table 1

Descriptive Statistics of All Participants’ Scores on Measures (Aged 6 to 15 years old)

Measures Control ToM
M Median M Median
(SD) (SD)
WASI-11 Vocabulary T-score 61.84 62
(max = 100) (8.01)
Parent-report QCAE * 84.5 84
(max = 100) (13.15)
Location Change False-Belief 12.0 12.0 12.0 12.0
(max =12) (0.00) (0.00)
Strange Stories 23.67 24.0 22.49 22.5
(max = 24) (0.91) (1.68)
Original Lie-Joke 31.94 32.0 24.46 24.0
(max = 32) (0.25) (2.08)
Revised Lie-Joke 31.71 32.0 28.53 30.0
(max = 32) (1.36) (3.61)
Faux Pas 375 38.0 29.98 30.5
(max = 40) (2.5) (6.24)

Note. Means with (SD) are reported. * Only completed by 62n
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Figure 1 Figure 2
Distribution of Original Lie-Joke ToM Scores Distribution of Revised Lie-Joke ToM Scores
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Psychometric Analysis
Reliability

Internal Consistency. One of the primary characteristics of a reliable measure is that it
yields consistent measurement results (Guilford & Fruchter, 1978). We used the Spearman-
Brown prophecy formula, an estimate of internal consistency, to calculate the split-half reliability
of the revised lie-joke measure. We limited this computation to participants between the ages of
10 and 15 years old, as research suggests that children aged 10 years and older should be able to
understand sarcasm (Recchia et al., 2010). Based on the Pearson correlation coefficient (r = .94,
p = .032) we found that the revised lie-joke measure demonstrates good internal consistency.

Interrater Reliability. Two raters were involved in the scoring of the revised lie-joke
measure. The Cohen’s kappa findings suggest that overall, there was satisfactory agreement
between the raters (Kappa = .76).
Validity

Convergent Validity. We investigated the convergent validity of the revised lie-joke
measure by correlating it with the four convergent measures discussed previously, namely, the
WASI-II Vocabulary subtest (r = .45, p = .043), strange stories task (r = .51, p = .038), faux pas

task (r = .52, p =.041) and parent-report QCAE. We found significant moderate correlations
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between the revised measure and the first three convergent measures mentioned above. We
found only small, non-significant correlations between the revised lie-joke measure and the
cognitive subscale (r = .23, p = .057), affective subscale (r = .20, p = .055) and overall QCAE
scores (r =.18, p =.053).
Within and Between Group Differences
Comparison of Original vs Revised Lie-Joke ToM Scores in Older Children

A non-parametric test of group differences was used to investigate the hypothesis that
children, aged 10 years and older, would demonstrate better sarcasm understanding in the new
lie-joke measure when compared to the prior lie-joke measure. The above hypothesis was
supported, indicated by a significant difference between the median ToM scores of the original
and revised lie-joke measures (scaled original lie-joke median = 24; revised lie-joke median =
30; V=222, p <.001). A large effect size was calculated (Cohen’s d = 1.04), indicating a
meaningful difference between groups.
Comparison of ToM Scores Across Age Groups on the Revised Lie-Joke Measure

A non-parametric test of group differences was used to investigate the hypothesis that
there would be a significant difference in ToM scores across age bands for the revised lie-joke
measure. The median score of younger participants, aged 5 to 9 years old (median = 27.5), and
older participants, aged 10 to 15 years old (median = 32), were compared. The hypothesis was
supported, indicated by a significant difference in ToM scores between the two age groups for
the revised lie-joke measure (W = 853, p < .001). The meaningfulness of this finding was further
supported by a large effect size (Cohen’s d = 1.37).

Discussion



23

Our results indicate that the revised lie-joke measure evidenced good reliability, as well
as convergent validity with three of the four indicators. Sarcasm understanding scores in children
10 years and older were significantly improved when compared to the initial task, and the
expected age difference between older and younger children on sarcasm understanding was
apparent.

Reliability of the Revised Lie-Joke Measure

As hypothesised, our revised lie-joke measure demonstrated strong internal consistency.
This was evidenced by the high Pearson correlation coefficient that we found when calculating
the split-half reliability of our measure. It is worth noting that one of the difficulties of using
split-half reliability to estimate the internal consistency of a measure is that the calculation
involves splitting the measure in half and thus undermines the overall internal consistency of the
measure (Sijtsma, 2009). Hence, to ensure that the estimate we found and reported on was, in
fact, accurate, we used the Spearman-Brown prophecy formula (yielding the Pearson correlation
coefficient), which accounts for the splitting of the halves (Peters, 2014). We also found good
inter-rater reliability on our revised lie-joke measure based on the kappa statistic of 0.76 that we
obtained. A reliable measure yields consistent results across items and raters, and our revised
measure met these requirements (Guilford & Fruchter, 1978).

Validity of the Revised Lie-Joke Measure

Regarding the validity of our revised lie-joke measure, we found reasonable indications
of convergent validity. As was hypothesised, we found a moderate, positive correlation between
performance on the WASI-II Vocabulary subtest and the revised lie-joke measure. The
correspondence between higher scores on the WASI-II VVocabulary subtest and better

performance on the revised lie-joke measure aligns with the literature, which documents a
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positive correlation between ToM abilities and vocabulary skills (Angeleri & Airenti, 2014). In
addition to this, we found a moderate, positive correlation between our revised lie-joke measure
and the strange stories and the faux pas tasks, as was hypothesised. The importance of these
correlations lies in the fact that, like the lie-joke measure, these measures assess more advanced
ToM abilities seen in older children (Hoogenhout & Malcolm-Smith, 2014).

We found only a weak, positive correlation between participants’ ToM scores on the
revised lie-joke measure and their empathy scores for both the cognitive and affective empathy
subscales of the QCAE. This was unexpected because empathy is reported to be positively
correlated with ToM abilities (Bird & Viding, 2014). Accordingly, we expected to find a
moderate, positive correlation between our revised lie-joke measure and the parent-report QCAE
scores. There are various possible reasons for the weak correlation between the revised lie-joke
measure and the parent-report QCAE scores. For one, perceptual bias may have influenced the
parent’s observations of their children. In other words, some parents may perceive their children
to be more or less empathetic than they are. Thus, their reports, based on their subjective
observations, may yield biased scores. Additionally, due to social desirability bias, parents may
have given responses that they deemed to be more socially acceptable, to avoid embarrassment
or to make their child “look good” (Fisher & Katz, 2000. pp.109). As a result, the parent report
QCAE scores we obtained may have been a measure of the parents’ socially desirable responses
and not their actual perceptions of their children’s empathic abilities. Both perceptual and social
desirability biases affect the validity of scores yielded from a measure (Van de Mortel, 2008).
Another consideration is that the QCAE was an indirect measure of the children’s general
empathic tendencies, whereas the other three converging measures, and the lie-joke measure

itself, were direct assessments of their ToM abilities. Thus, the disparity between the directness
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and indirectness in the assessment, as well as the specificity of ToM abilities versus the
generality of dispositional empathic tendencies, may have contributed to the weak correlation we
obtained (Longobardi et al., 2019). Finally, it may be that the reports made by parents were
limited to their understanding of their child’s empathy within the family context. One of the
challenges of using parent reports is that parents primarily base their reports on the family
setting, which leaves a measure of the child’s empathy beyond this context unaccounted for
(Rieffe et al., 2010). Hence, the ratings would be contextually limited (i.e., they would not
provide a full picture of the children’s empathic abilities). That being said, parent reports were
the most practical measure to use, as children below the age of eight lack the verbal and
cognitive abilities to report on their internal states and older children are highly influenced by
demand characteristics (Dadds et al., 2008). Despite the weak correlation found between the
revised lie-joke measure and the QCAE; our revised lie-joke measure demonstrated satisfactory
indications of validity with the other three converging measures.
Effectiveness of the Revised Lie-Joke Measure
Comparison of Original vs Revised Lie-Joke ToM Scores in Older Children

The effectiveness of our revised measure was supported by a significant difference
between the median ToM scores of the original and revised lie-joke measures, with a large effect
size (Cohen’s d = 1.04). The significantly improved ToM scores of children aged 10 years and
older in the revised lie-joke measure aligns with the existing literature, which indicates that
children should be able to discern the teasing or mocking intent behind a sarcastic comment by
10 years old (Recchia et al., 2010). We considered multiple factors from prior research findings
in order to design an effective lie-joke measure for the South African context. First, we ensured

that the story vignettes were embedded within culturally familiar scenarios (Angeleri & Airenti,
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2014). Second, we considered the effect of the relationship between interlocutors on sarcasm
understanding and ensured that the story dialogue did not involve children being sarcastic
towards adults (Banasik-Jemielniak & Bokus, 2019). Finally, we ensured that narrative length,
vocabulary, syntax, and the number of characters did not place additional demands on the
participants’ memory and comprehension skills (Banasik-Jemielniak & Bokus, 2019; Creusere,
1999). The results indicate that our measure was relevant to the sample assessed in a South
African context and the adjustments that we made to the length, complexity and participant
structure of the stories were effective. However, it is beyond the scope of this study to discern
which of the many changes we made were most influential to the participants’ increased sarcasm
understanding. Thus, we cannot make assumptions about the separate influence of the
adjustments mentioned above and can only conclude that our changes were successful overall.
Although it did not affect the significance of our results, the researchers observed that
some non-verbal cues in the revised lie-joke measure (Appendix B) were ambiguous and
confused a minority of participants during the story sessions. First, several participants seemed
unsure if the character in story one had kicked the ball after the researcher narrated “Tim runs to
kick the ball but misses it and slips in the mud” and then immediately asked, “Did Tim kick the
ball?”. Most participants answered correctly that Tim had not kicked the ball but some of these
participants hesitated, which indicated that they were unsure of their answer. More importantly,
seven participants incorrectly answered "Yes", stating that Tim had kicked the ball. The
participants' confusion prompted the researchers to informally question some children regarding
why they appeared uncertain about whether or not Tim had kicked the ball. This questioning
indicated that the first illustration in story one was confusing because the story specifically stated

that Tim had missed the kick; however, the picture allowed for the interpretation that he had
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kicked the ball because the soccer ball was flying through the air (see figure 3). Second, 12
participants incorrectly interpreted a white lie as sarcasm in story four, where a character states
that some burnt muffins “smell delicious™ so as not to offend another character who had made
them. After several participants had incorrectly interpreted this story, the researchers were
prompted to informally question some participants about why they thought the girl was being
sarcastic when she said, “Yeah sure... they smell delicious”. This informal questioning led the
researchers to understand that the female character’s sideways glance was ambiguous and could
be interpreted as either a sarcastic eye roll or a deceptive glance (see figure 4).

Figure 3 Figure 4

[4]

Sally said, “Yeah sure... they smell delicious”

Such guestioning arose spontaneously and could not be planned for because the
researchers did not expect the participants to find these questions challenging. However, by
allowing for such informal questioning, we were able to recognise where there was a
contradiction between the verbal and non-verbal cues in our revised lie-joke task. The
participants who were informally questioned described using both intonation and contextual cues
to determine if the characters in the stories were lying or joking. This aligns with the literature,
which indicates the importance of both verbal and non-verbal cues in identifying sarcasm
(Capelli et al., 1990; Winner et al., 1987). These participants’ nuanced interpretations of non-

verbal cues indicate the importance of clear illustrations, as ambiguous pictures may override
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clear verbal cues and cause children to misinterpret a character’s statement. Overall, our results
supported the hypothesis that the participants would demonstrate better sarcasm understanding of
the revised lie-joke measure when compared to the prior lie-joke measure. Thus, we can
conclude that the revised lie-joke measure is an effective task for assessing sarcasm
understanding in high-SES children in a South African context.
Comparison of ToM Scores Across Age Groups on the Revised Lie-Joke Measure

A significant difference in ToM scores was found between the median scores of children
aged 10 years and older and those of children younger than 10 years old, with a large effect size
(Cohen’s d = 1.37): The older children performed much better than the younger age group. The
significant difference in sarcasm understanding across the age groups in the revised lie-joke
measure aligns with current research, which suggests that sarcasm understanding develops across
middle childhood, with older children demonstrating better sarcasm comprehension than younger
children (Ackerman, 1983; Angeleri & Airenti, 2014; Cutting & Dunn, 1999; Pexman, 2018;
Recchia et al., 2010). Many younger participants demonstrated a developing sense of sarcasm
and first-order reasoning skills in their identification of a sarcastic utterance as teasing; however,
they consistently incorrectly identified this ‘teasing’ as deception. For example, when
participants were asked the open-ended question, “Why did Sarah’s father say that her room was
tidy?” in story 5 of the revised lie-joke measure (Appendix B), the younger participants often
stated that the father was teasing (e.g., “Sarah would know that dad was teasing. She knew that
the room was not looking nice”; participant 26; age 6). However, when asked the closed-ended
question, “Was Sarah’s dad lying, joking, or telling the truth?”, the younger participants all chose
“lying” because, as research suggests, what was said contradicted the reality of the shared

situation and young children do not possess the second-order reasoning necessary to infer the
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speaker’s beliefs about the listener’s beliefs (Angeleri & Airenti, 2014). As was hypothesised,
the revised lie-joke measure demonstrated a significant difference in sarcasm understanding
between age groups, which indicates that this measure successfully reflects developmentally
appropriate norms in sarcasm comprehension (Ackerman, 1983; Angeleri & Airenti, 2014;
Cutting & Dunn, 1999; Pexman, 2018; Recchia et al., 2010).

Successful social interactions depend on an individual’s ability to understand non-literal
language, which is based on one’s ability to correctly interpret verbal and non-verbal cues
(Attardo et al., 2003; Capelli et al., 1990; Happé et al., 2017). ToM abilities are critical in the
interpretation of such cues, which allow individuals to infer others’ mental states and grasp
complex forms of communication, including discerning between the subtle nuances of deception
and sarcasm (Happé¢, 1994; Lagattuta et al., 2015). The misinterpretation of others’ intentions in
non-literal speech can create tensions and negative impressions within relationships and social
interactions (Happé et al., 2017). Thus, an effective lie-joke task that accurately measures
sarcasm understanding is a necessary tool for identifying ToM deficits in middle childhood; after
which language complexities make social relationships increasingly difficult to navigate.
Limitations and Future Directions

There are a number of limitations to our study that we must acknowledge. To start with,
our sample consisted of only high-SES, English-speaking children, which excludes children of
low-SES and many South African children who do not speak English. Thus, the most significant
limitation of our study was that of selection bias, as our sample was not representative of all
South African children, making it difficult to generalise our findings to the broader population.
This selection bias was unavoidable due to the lockdown restrictions present in South Africa this

year, which prevented us from being able to access a low-SES sample through local schools as
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initially planned. Such limitations led us to use online platforms as our next best alternative, with
an available sample of high-SES children who had unlimited internet access. As a result, findings
from our study cannot be generalised to other South African contexts, and further research into
the applicability of the revised lie-joke measure for children who are from low-SES backgrounds
or are non-English speaking is necessary. We suggest that future studies investigate sarcasm
understanding in low-SES, English-speaking children first, and following this, the measure can
then be translated into other South African languages such as isiXhosa and Afrikaans. We also
recommend the use of a larger sample size so that inferences can be made to the broader
population.

Another limitation was that our study was conducted online, and even though we
communicated the importance of the participants completing the tasks independently, the
researchers could not control for any silent cues from parents, beyond the view of the camera, or
potential ‘coaching’ of children on sarcasm before the online sessions. Furthermore, snowball
sampling resulted in siblings being recruited for the study. All attempts were made to interview
siblings straight after one-another; however, this was not always possible, and hypothetically,
siblings could have discussed the stories and answers with one another if they completed the
story tasks on different days. Nevertheless, children’s ability to remember their answers was
likely undermined due to the great number of stories completed in a session and all parents were
cooperative in keeping the children isolated during their story sessions. Ideally, this study should
have been conducted in a quiet room at school, where there is minimal pressure from parents for
their child to perform and no potential for discussion about the stories between siblings or peers.
That being said, as already stated, online platforms were used out of necessity as non-essential

contact was limited throughout this year. The above limitations are not in-built to our measure,
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as all materials used in our study can be delivered and administered in person. Thus, our measure
is accessible to children who do not have access to the online platforms and technology used in
this study, allowing for a more diverse sample of children in future applications of the revised
lie-joke measure.

Finally, our study required the participants to answer questions based on vignettes, which
cannot capture the complexity of real-life interactions. The literature indicates that children
demonstrate better sarcasm comprehension in real-life settings when compared to studies that use
stories (Angeleri & Airenti, 2014). This factor undermines the ecological validity of our findings,
as our participants’ performance on the revised lic-joke measure may not necessarily reflect their
understanding of sarcasm in real life. However, this is a general problem regarding ToM
assessments. While they have contributed significantly to our understanding of mental state
reasoning, they are limited in their artificiality (Gallotti & Frith, 2013). Thus, in recent years,
many researchers have recommended that methods used to investigate socio-cognitive skills,
including ToM abilities, should shift from mere reasoning about vignettes to more real settings in
which participants engage with another person. Central to this argument is that second-person
perceptual tasks are fundamentally different from real-life interactions with people (Quesque &
Rossetti, 2020).

Conclusion

This study has demonstrated that first, our revised lie-joke measure is reliable, as it
demonstrates good internal consistency and inter-rater reliability. Second, except for the QCAE,
our revised lie-joke measure correlated moderately with the WASI-11 Vocabulary subtest as well
as the strange stories and faux pas tasks from the UCT Theory of Mind Battery, suggesting

reasonable convergent validity. Third, participants aged 10 years and older demonstrated better
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sarcasm understanding in the revised lie-joke measure when compared to the original lie-joke
measure, which indicates its effectiveness as a measure of age-appropriate sarcasm
comprehension. Finally, the revised lie-joke measure indicated a significant difference in
sarcasm understanding between children younger than 10 years old and children aged 10 years
and older, with the latter performing significantly better than the former. Informal follow-up with
participants suggested that some necessary illustration edits should be implemented. Overall, we
can conclude that the revised lie-joke measure is an effective task for assessing sarcasm
understanding in middle childhood and appears to be appropriate for a South African context.
Following the success of this measure in a high-SES, English-speaking sample, the revised lie-
joke measure needs to be implemented with low-SES children to determine its reliability and
validity in a sample that is more representative of the broader population’s socioeconomic

context.
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