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Abstract
Figurative language is a central tool in for enriching the spoken and written language as well asthat further enables the in creatingestablishment of a high linguistic level among skilled speakers. Studies have found gaps in the understanding of figurative language among children with ASD autism spectrum disorder (ASD) compared to their peers with typical development (TD). A core difficulty in children with ASD is associated with deficits in the understanding of social situation sunderstanding. Yet, no studies to date have been conducted so far to examine the relationship between understanding the ability to understand social situations (as a separate ability) and understanding the ability to understand irony and idioms. This study enrolled  58 participants, aged 8-11 participated in the current study, including 28 children with high-functioning ASD, and 30 children with TD matched by age, gender, and non-verbal intelligence. All participants completed ToM Theory of Mind (ToM) questionnaires to assess their (understanding of other’s others’ intentions), as well as questionnaires pertaining to their comprehension of social situation scomprehension, irony, and idioms.  comprehension questionnaires.  We hypothesized that (1) TD children will would outperform the ASD group in their understanding of irony, idioms, ToM, and  as well as in understanding social situations; (2) positive relationships will would be found observed between understanding social situations and understanding idioms and irony; and (3) understanding of social situations and ToM ability will would predictpredict irony and idiom understandingcomprehension. Results The results ultimately confirmed the first hypothesis, as wshowed that the first hypothesis was confirmed. We found observed positive correlations between understanding of social situations and understanding of idioms and irony in each group. However, when after controlling the for vocabulary, the these links were attenuated. FinallyUltimately, vocabulary was found to play a central role in , vocabulary has a bulk contribution to predicting the understanding of idioms and irony. Together, uUnderstanding social situations and ToM also predicted, together also have contributed to predicting idiom and irony understanding,  with ToM ability also uniquely contributing to  unique contribution of ToM ability to irony understanding. Thus, the present study demonstrates that the factors that contribute to predicting the understanding of irony and idioms are include vocabulary, understanding other’s intentions,  and understanding social situations, with ToM contributing more substantially to  with more pronounced contribution of ToM ability to irony comprehension, supporting the role of social factors to in the understanding of irony in particular.	Comment by Editor: Is this what was meant? “Bulk contribution” was a bit amgbiguous	Comment by Editor: “Contribute to predicting” is overly detatched – I would say either “Contribute to the undestanding…” or “Predict the understanding…” but not both.	Comment by Editor: Is this what was meant? It just said “Social” oiginally which is rather imprecise








Introduction
 Figurative language serves as a central tool in for enriching social interactions and written language.  The use of figurative language is prevalent in all kinds of discourse, social conversations, blogs, and emails (Tannen 2005; Whalen et al., 2013). The different aspects of figurative language, including,  for example, metaphors, humor, irony, and idioms, are characterized by a gap between the literal meaning of the figurative expression and the message the speaker intends to convey (Glucksberg, 2001). Figurative language , thus violating violatesthe maxim of quality of Grice. Grice's maxim of quality, which states that the speaker should convey to the listener correct, true, and non-false information (Grice, 1975). Thus, The ability to understand understanding all types of figurative language share is thus dependent on a common characteristic - the listener must think beyond the literal meaning, retrieve the figurative interpretation from their mental lexicon, or compute the expression’s meaning and adjust it to the context (Bernstein, 1987; Berman and Ravid, 2010; Rapp & Wild, 2011). As such, difficulties in figurative language understanding may negatively affect educational achievements (Swineford et al., 2014) and social interactions, that may leadpotentially leading to social exclusion and misunderstandings (e.g., Kim & Lantolf, 2018).
Two common types of figurative language are idioms and irony. Idioms are defined as a combination of at least two words whose meaning is not derived from a direct literal interpretation, but one that creates a new meaning (Roberts & Kruez, 1994; Swinney & Cutler, 1979). Idioms are considerably fixed, lexicalized figurative phrases that, according to the Global Elaboration Hypothesis (Levorato & Cacciari, 1995), develop with general linguistic and cognitive development. Idioms vary in several dimensions such as the level of familiarity, transparency (the extent to which the meaning of the individual words contributes to the figurative meaning), and literal plausibility (is the extent to which the literal meaning is plausible). Studies show have shown that these dimensions impact the ability to understand idioms throughout life (Titone & Connine, 1994). For instance, transparent idioms are easier to understand than opaque idioms for 5 years -year-old children (Gibbs, 1991). Nine Nine-year-old children can rely on the transparency of an idiom to understand its meaning out of context, but 7-year-olds could notcannot (Levorato & Cacciari, 1999). Fourteen year-year-s old adolescents outperformed 11- years- old children in explaining the meaning of transparent idioms (Nippold & Taylor, 1995), attesting to the contribution of age to the development of idiom understanding (Saban-Bezalel & Mashal., 2019). Irony refers to conveying a message through a critical, skeptical, and even mocking attitude (Wilson & Sperber, 2012). Among the various types of figurative language, irony is one of the most challenging to acquire  (Ackerman, 1982). Children begin to understand irony around the age of 5-6 years (Dews and Winner, 1997; Harris & Pexman, 2003), and continue to develop this ability through middle childhood, between about 7 and 10 years of age (Bosco & Bucciarelli, 2008; Filippova & Astington, 2008). Yet, evidence suggests that irony comprehension continues to develop into adolescence (Demorest et al. 1984; Glenwright et al. 2017). The current study seeks to focus on children aged 8-11, an age in range in which the understanding of figurative language still is still developing develops and has not yet reached its peak (Cain et al., 2009).

Core deficits in individuals with autism spectrum disorder (ASD) are consist of social and communicative impairments that include include decreased understanding of figurative language compared to individuals with typical development (TD) (Norbury, 2004; Chahboun et al., 2021; Saban-Bezalel & Mashal, 2015; 2019; Vulchanova et al., 2015) and a tendency interpret it literally (Mackay and Shaw, 2004; Mashal and Kasirer, 2011; Satkoske et al., 2019). For instance, using multiple-choice questionnaires Mashal and Kasirer (2011) found observed decreased idiom and metaphor understanding in children with ASD as compared with their TD peers. In a study that examined the hemispheric processing of figurative language, adults with ASD exhibited a reduced understanding of irony and idioms understood less irony and idioms compared to their TD peers matched for age, nonverbal intelligence, and vocabulary (Saban-Bezalel & Mashal, 2015). Reduced understanding of idioms and humor idiom as well as humor understanding was also observed in adolescents with ASD aged 12-–15 years old as compared to their TD peers matched by for age, gender, and vocabulary knowledge (Yankovitz et al., 2023). Similarly, findings from a recent study with adolescents aged 10-15 , also showed revealed reduced irony understanding in among adolescents with ASD compared relative to their TD-peers matched for age, gender, vocabulary, and EFs, with similar results as well as in a second-order false belief task (Saban-Bezalel & Mashal, 2019). However, there is evidence showing demonstrating that there is no difference between children with ASD and TD children in the ability to understanding figurative language (Abrahamsen & Smith, 2000; Mackay & Shaw, 2004; Rundblad & Annaz, 2010; Morsanyi & Stamenkovic, 2021). Another study showed that among young children with ASD (5-12 years old), idiom comprehension abilities did not differ from TD children matched on for age and syntactic ability (Whyte et al., 2014). Thus, although most of the studies have reported difficultiesy in understanding idioms and irony among children with ASD, the findings are inconclusive.	Comment by Editor: Define this acronym
Various theories and models have been proposed to explain the difficulties in figurative language understanding in ASD. One of the main theories, the Theory of Mind (ToM), pertains to the core difficulties associated with y in ASD, namely the impairments inimpaired social communication and interaction (Baron-Cohen et al., 2001; Livingston et al., 2018). This theory postulates that people diagnosed with ASD have difficulty understanding the mental state of others, and they are therefore they are prone to a deficient understanding of social situations and communication directed towards them. According to this view, ToM ability predicts pragmatics understanding (Cummings, 2013) and, more specifically, figurative language processing among children and adults with ASD (Happe, 1995). Evidence suggests that this relationship is found between ToM abilities and the ability to understand idioms is evident among ASD children, but not among TD children (Whyte et al., 2014). Furthermore, it has been suggested that first-order ToM ability is sufficient for understanding metaphors, but not for understanding irony, but whereas second-order ToM ability predicts understanding of metaphors and irony. The role of ToM ability in irony comprehension was also examined in a recent study (Saban-Bezalel et al., 2019). The results showed revealed that participants with TD outperformed the ASD group in irony comprehension, but when participants were matched on for ToM ability (as assessed by the Hinting task) both groups showed exhibited similar performance in the irony comprehension task. These findings highlight the link between ToM ability and understanding of idioms and irony among individuals with ASD. 
Other researchers attribute the difficulties in understanding figurative language in ASD to difficulty in executive functions. Deficient mental flexibility can impair switching between the literal and the non-literal interpretations of a figurative expression (Landa & Goldberg 2005; Cummings, 2013). Evidence from previous studies shows that participants with ASD scored lower on figurative language tasks (Berman and Ravid, 2010; Norbury, 2004; Chahboun et al., 2021) and in most tasks involving executive functions , compared to their TD peers. Mashal and Kasirer's (2011) study found that children with TD outperformed their ASD peers matched in for age and vocabulary in tasks taxing idiom and metaphor understanding. In that study, children with ASD also showed presented with decreased performed performance in tasks examining executive functions that are based on language. However, in these studies, the correlation between EF and idiom comprehension was not tested. When tested, no significant relationship was found detected between executive functions and understanding figurative language understanding (Landa & Goldberg, 2005). Thus, the contribution of EFs to idiom and irony comprehension remains unclear.	Comment by Editor: Testing?	Comment by Editor: If EF is meant to stand for executive function, use the acronym consistently throughout (rather than alternating between the acronym and the full version of the term).

Another approach to explaining the difficulties in understanding figurative language among individuals with ASD is derived from the general difficulty in understanding language (Gernsbacher & Pripas-Kapit, 2012). In support for of this claim, a recent meta-analysis study (Kalandadze et al., 2018) found that the matching strategy to for the control group and , as well as the different aspects within the of figurative language, have a clear connection to the differences in the size of the effect. That is, when the participants are were matched according to their language abilities, and especially according to vocabulary and syntactic capabilities, no significant differences were found observed in figurative language understanding between the ASD and TD groups. The unique contribution of vocabulary to idiom comprehension performance in ASD was demonstrated in a recent study that showed that vocabulary contributed significantly to idiom comprehension performance, beyond the contributions of age and gender among participants with ASD but not among their TD peers (Saban-Bezalel & Mashal, 2019). Furthermore, previous studies show have shown that general language comprehension abilities were found to bewere related to the ability to understand understanding ambiguous ideas to a greater extent , more so than the autistic characteristics of the participants in the study (Giora et al., 2012). 


Another An additional pertinent facet of children's developmental progress that may influence their comprehension of irony , potentially influential in comprehending irony, involvesentails  understanding social situations. ToM ability includes several skills, such as mindreading and empathy, required to manage social communication and relationships (Korkmaz, 2011). Children with a more developed capacity to discern the emotions and feelings of others may demonstrate higher irony comprehension. Indeed, it has been shown that irony comprehension is correlated with empathy skills (Nicholson et al. 2013). Thus, impaired ToM ability in ASD may coincide with deficient empathy and may therefore may hamper irony comprehension.  
The ability to understand social situations is a central issue in the study of ASD and it includes the understanding of social cues, social vigilance, and executive social abilities (Carreras et al., 2014; Ford & Tisak, 1983). Evidence suggests that participants with ASD showed exhibit difficulty in judging social appropriateness in situations presented through a video (Loveland et al., 2001), and they provide strange and inappropriate explanations to for comics displaying events involving social inappropriateness (Nah and Poon, 2011). One of the accepted models for explaining the understanding of social situations, and the the intentions and needs of the others  is the social information processing (SIP) model (Dowswell & Chessor, 2014). Accordingly, to behave appropriately and effectively in everyday situations, an individual has to process social information effectively, to perceive and interpret social cues accurately, to understand the goals, intentions, and needs of the other in the context of the social situation, and finally to use all this knowledge to behave appropriately (Carreras et al., 2014). Evidence suggests a link between ToM ability (as assessed by a false-belief understanding task), EFsEfs, and understanding of social situations (Razza & Blair, 2009). As indicated by the DSM-5 (APA, 2013) individuals with ASD exhibit difficulties in social understanding, appropriate use of gestures and social skills, maintaining friendships, engaging in social play, and inferencing making inferences about social scripts (Bauminger-Zviely, 2013; Dennis et al., 2001; Machintosh & Dissanayake, 2006). These difficulties may negatively affect social interactions (Chung et al., 2007; Bauminger-Zviely, 2013). The current study seeks to assess social understanding among school children with ASD and TD children, using a questionnaire for focused on their understanding of social situations and furthermorewhile also examining,, to examine for the first time, its link with idiom and irony comprehension. ApparentlyThere appears to be a common denominator underlying, there is a shared denominator in these abilities the understanding of social situations and (figurative language and social situations understanding): processing social information necessitates the ability to perceive, remember, and interpret social contexts using cues, as well asand to understand the intentions of the other (Dennis et al., 2001). These abilities, at least in part, are also required for processing idioms and irony. 
The overarching goal of the present study is was to examine the relationship between the ability to understand social situations and the ability to understand irony and idioms. Figurative language is important for proper social functioning and for creating and establishing social relationships (Swineford et al., 2014), but the direct relationship between them has not yet been tested. The This study thus had three primary aimsaims of the present study are thus three folds: 1) To examine the understanding of idioms, irony, and social situations in children with ASD as compared to children with TD; 2) To separately examine the relationship between understanding social situations and understanding idioms and irony in each group separately; and 3) To examine what abilities contribute to the understanding of irony and idioms,  with a specific focus on the contributions of vocabulary, ToM, and social situation comprehension. We hypothesized that children with TD will would outperform the ASD group in terms of their comprehension of idioms, irony, and social situations comprehension (Bauminger-Zviely, 2013; Berman & Ravid, 2010; Chahboun et al., 2021; Dennis et al., 2001; Norbury, 2004; Mashal and Kasirer, 2011; Saban-Bezalel & Mashal, 2015, 2019; Vulchanova et al., 2015). We also hypothesized that understanding idioms and irony is linked to understanding social situations, as both abilities shareentail, at least in part, the understanding of other's intentions (s (thus requiring proper ToM functioning of ToM)) and executive function (Razza & Blair, 2009). Finally, we hypothesized that vocabulary and the understanding of both social situations and ToM ability will would contribute to the explained variance of idiom and irony understanding. Unlike idiomatic expressions, ironic expressions depend more heavily on understanding the social context and the speaker’s intention, thus,and we thus posited expected that vocabulary (Saban-Bezalel et al., 2019),, and understanding social situations, and ToM ability will would contribute to irony comprehension (Razza & Blair, 2009). 	Comment by Editor: This makes it sound like you did not expect these factors to contribute to idiom understanding, which seems to contradict the prior sentence- see if you can clarify this a bit more.



Methods
Participants
In total, 58 participants aged 8-11 in grades 3-6,, including 28 children with ASD and 30 children with TD, aged 8-11 in grades 3 to 6, participated in the study. The participants with ASD were diagnosed by psychologists or psychiatrists in accordance with the the criteria appearing in DSM 5DSM-5 criteria. The clinical diagnosis of these participants was confirmed using the SCQ (Social Communication Questionnaire). They were recruited from communication classes in a regular school in the south of the country. The participants in the control group have exhibited typical development, without self-reported neurodevelopmental disorders or psychiatric diagnoses (according to self-report). The Control participants in the control group were recruited through relatives, acquaintances, and friends. Table 1 shows the background characteristics of both groups.	Comment by Editor: Is there a reason the country isn’t specified?
** insert Table 1 about here ***
Table 1: Participant dDemographic and background characteristics by group and statistical comparison 

As can be seenshown in Table 1, no significant difference was found between the groups on in terms of age, gender, and or non-verbal intelligence. However, children with TD scored higher on vocabulary than their ASD peers.
Materials
Verbal and Nnon-verbal Iintelligence Ttests
1. Vocabulary was assessed using the vocabulary subtest from the Wechsler Intelligent Scale for children (Wechsler Intelligent Scale WISC-IVHEB). The Wechsler test was developed by Wechsler (Wechsler, 2003) in order to measure the cognitive ability of children aged 6-16 years. The test was translated and designed in Israel by Lieblich, Ben Shahar, and Niño (1976). The reliability coefficients for verbal IQ, executive IQ, and general ability are 95, 92, and 96, respectively.  for the verbal IQ is 95. The reliability coefficient for the executive IQ is 92 and for general ability 96. Retest reliability is over 90. In the present study, a vocabulary subtest was used, which serves as one of the most important indicators of verbal ability. The test measures the quality of the language and the ability to learn, a database and understanding of the meaning of words and ideas. The test includes 35 items with a maximum raw score of 70 points.	Comment by Editor: I don’t understand your meaning here – do you mean “to learn and understand the meaning of words and ideas in a database”?
2. Non-verbal intelligence was assessed using the RAVEN test (CPM Raven's Colored Progressive Matrices) (Raven et al., 2003). The test includes 36 items divided into 3 sets, with 12 items in each set. The items are arranged in order of increasing difficulty, as are the three sets in the test. For each item, the subject must choose the missing part that completes the picture shown to himthem. There is one correct answer out of 6 options. The scoreCorrect and incorrect answers respectively receive scores of 1 and 0. for a correct answer is 1, and 0 for an incorrect answer. The maximum score in for thisthe test is 36. The test is suitable for ages 5 and up. Test reliability ranges between r = 0.81 and r = 0.94, according to various studies, and test-retest reliability is over r = 0.80 (Raven et al., 2003).
Validation oOf ASD Diagnoses aAnd ToMm Assessment
1. The SCQ was used to validate the ASD diagnosis of the subjects in the research group. The parents of the children with autism ASD answered the Social Communication Questionnaire (SCQ)SCQ (Rutter, Bailey, & Lord, 2003), which . The SCQ questionnaire is a parental report questionnaire whose purposedesigned to determine whether their is to find out whether the child is included in the autistic spectrum. This The results from this tool are correlatedtool correlates with those from the ADI diagnostic questionnaire (Lord, Rutter, & Le Couteur, 1994) (r = 0.71). The SCQ questionnaire includes 40 items referring related to the areas of communication, mutual social communication, interests,  and repetitive and stereotypical activities. The results of the questionnaire are summarized and rated on a scale of from 0-33 33-0 for non-verbal children or a scale of 39-00-39 for verbal children. A score above 15 confirms a diagnosis of ASD, while a score above 22 gives provides a classification of ASD. The questionnaire was found to have exhibit good diagnostic validity, with a sensitivity to diagnose autism ASD at a level of of 0.85 , and a specificity at a level of 0.75.
The 2. Hinting test (Corcoran, Frith & Mercer, 1995). The test tests evaluates the understanding of the other's intentions, and was tested in patients with schizophrenia , and children with ASD (Pilowsky, Yirmiya, Arbelle & Mozes, 2000). The test was previously translated into Hebrew and used in a study with of children and adolescents with ASD (Saban-Bezalel et al., 2019). The For this test, the participant is presented with 10 short stories describing a situation between involving two characters. At the end of each story, a question is presented related to the understanding of the speaker's intention is presented, which is not explicitly stated in the story. For example: "Karen's birthday is coming up. Karen says to her father, 'I love animals, especially dogs'. Question: "What does Karen really mean when she says that?". If the subject answered incorrectly, a hint is addedprovided: : "Dad, will the pet store be open on my birthday?". A correct answer earns the participant two 2 points. The maximum score in for the this test is 20 points. If the subject is is initially wrong but wrong, he gets a hint. If he manages to answer correctly using the hint, he wins onethey receive 1 point.
Figurative Llanguage Qquestionnaires
The idiom questionnaire (Mashal & Kasirer, 2011) tests the ability to understand idioms. This questionnaire is a multiple-choice test that consists of 20 idioms. For each idiom,  four choices are presented: 1) The . correct answer; 2) An . iIncorrect literal answer; 3). Another literal distractor; and 4). An unrelated answer. The proposed options are displayed randomlin a random ordery. The subject is required to select the answer that is closest to the meaning of the entire sentence. For example, for the idiom "Sprinkling salt on the wounds" 4 alternatives were presented: A). Sspice spreader; B) . Disinfectings the warts; C). Talks Talking about other people's failures and thereby causes causing them him additional pain; and D). listens Listening to others. Participants receive one point for each correct answer. 	Comment by Editor: The most common English idiom would be “Rubbing salt in the wound”, but I won’t edit tis in case this is how it was written in the questionnaire
The irony comprehension questionnaire (Saban-Bezalel & Mashal, 2015) includes 15 items, of which: 10 items that include short text passages with ironic meaning and the remaining another 5 items that include short passages with literal meaning. The sections in the questionnaire are presented in a random order. The subject must read each passage and answer an open-ended question that refers to the intention or thought of the speaker. For example:, ‘the The final exam lasted about for about three hours, covered a lot of material,  and included material that was not studied at all. At the end of the test, the students said to the teacher: "The test was easy. " What did the students think about the test?’  Participants receive one point for a correct answer with a maximum of 10 points for the ironic part portion and 5 points for the literal partportion. The score is converted to percentages.
Social Understanding
The Children's Social Comprehension Scale (CSCS) (Knopp, 2019) is a social comprehension scale questionnaire for children aged 6-11 years. The questionnaire assesses the ability to encode social information, as well as an understanding and interpretation of human behavior in social situations. In addition, knowledge is required regarding social norms, the principles behind them, the consequences of violating these norms, etcand related topics. The questionnaire is used to measure the cognitive component of social ability among young school-aged  children (Fig. 1).
The questionnaire includes 10 items consisting of short stories accompanied by pictures (an example will be given below). Each item describes a problematic social situation. The participant is required to decide what is the worst thing in the specific situation. The stories refer to diverse social situations such as gossip, bullying, violating privacy laws, and not sharing with a friend. The question presented at the end of each story is a multiple-choice question, with four possible answers, one of which is correct. PParticipants score 1 s one point for a correct answer, and while an incorrect answer receives 0 points. The maximum possible score is 10 points. Cronbach's alpha test reliability coefficient values for the CSCSis: are 0.68 for ages 6-7, 0.75 for ages 8-9, and 0.89 for ages 10-11. The validity of the test, according to the CFI (confirmatory fit index), is above 0.95. 

*** Fig 1 about here ***	Comment by Editor: Not provided in the Supplemental Document, which has different Figure numbering


Procedure
The participants and their parents signed a consent form that was approved by the chief scientist of the ministry Ministry of Education and the ethics committee of Bar-Ilan University. Parents were provided with an explanation of the purpose of the study and the manner of its execution. At the beginning of the meeting, the participants received a general explanation of the study and answered the questionnaires individually. Each participant completed the tests in a quiet room in the participant’s home or at the school during one session that lasted 60-90 minutes, in a quiet room in the participant’s home or at the school. The SCQ questionnaire was delivered electronically by using the Google Forms software program to the parents of the ASD participants. The rest of the questionnaires were delivered orally by the researcher who wrote down their responses on a page. The tests were administrated administered in a random order , to exclude possible effects between the tests.
Data Aanalysis
To examine differences between the groups in the understanding of idioms, irony, social situations, and ToM, a one-way multivariate analysis of variance (MANCOVA) ccontrolling for vocabulary  (MANCOVA) was conducted. Pearson correlations were performed used to separately examine the relationships between understanding social situations and understanding idioms and irony in each group separately. To test to what extent understanding social situations and ToM abilities contribute to understanding irony or idioms (as dependent variables),  a hierarchical regression analysis was separately performed for each group separately.


Results
Comparing Idiom, Irony, and Social Understanding Between the Groups
To test group differences,  a one-way multivariate analysis of variance (MANCOVA)MANCOVA analysis was conducted with including idiom, irony, ToM (Hinting test), and understanding of social situations (CSCS) were entered as dependent variables, group (TD, ASD) as the independent variable, and vocabulary as the controlled variable, was conducted. Table 2 shows the means,  and standard deviations, standardized means, and the results of the MANCOVA.	Comment by Editor: Comprehension of?
The This analysis revealed a significant difference between the groups at the multivariate level (, F (4,52) = 18.16, p < 0.001,  = 0.583). Post-hoc ANOVAs  were conducted to separately test group differences in for each variable separately (see Table 2). As can be seen fromshown in Table 2, significant differences were found in all variables. That is, inIn accordance with the our first hypothesis, children with TD outperformed the ASD group in terms of their understanding of idioms, irony, ToM, and social situations  understanding (see Fig. 2).

Table 2: Means, standard deviations, and one-way MANCOVA analysis findings when examining differences in understanding of idioms, irony, and social situations among groups (N=58) Mean, standard deviations and one-way MANCOVA analysis findings examining group differences in idiom, irony, and social situation understanding by group	Comment by Editor: Not the same as the Table in the supplemental file, and it is not clear why some Tables are placeholders but others are not. Be sure to revise for consistency.

	
	
	ASD
	
	TD
	

	F (1,55)
	
	SD
	M
	
	SD
	M
	

	6.78*
	.110
	3.90
	10.57
	
	2.96
	17.33
	Idiom

	***64.58
	.540
	2.57
	6.64
	
	1.69
	13.87
	Irony

	***15.72
	222.
	1.57
	4.54
	
	1.76
	8.30
	Social situation

	***39.99
	421.
	3.52
	10.68
	
	1.97
	18.70
	ToM

	
	


*** Insert Fig 2 about here ***
Figure 2: Adjusted means for idioms, irony, and social situation understanding and ToM Adjusted means of understanding idioms, understanding irony, understanding social situations and ToM according to the research groups (N=58)	Comment by Editor: In the provided supplemental document this is Figure 1?

Table 3: Pearson and partial Pearson correlations controlled for vocabulary	Comment by Editor: This seems to be different from Table 3 in the supplemental document.
	
	TYP
	
	ASD
	

	
	Idiom
	Irony
	
	Idiom
	Irony
	

	
	***81.
	***69.
	
	***68.
	***72.
	CSCS

	
	.43*
	.35*
	
	20.
	.74***
	CSCS
partial

	



To test the link relationships between between understanding social situations with and idiom the comprehension of idioms and irony,and irony understanding correlations and partial correlations (controlling for vocabulary) were separately computed in each group separately. As can be seen fromshown in Table 3, the Pearson correlation coefficientss in each group are were significant and positive. That isIn line with our,  according to the second hypothesis, the this thus suggests that a greater higher the understanding of social situations is associated with a greater , the higher the understanding of both idioms and irony (see Fig. 3). These correlations were attenuated when controlling by for vocabulary, although they still remained significant with the exception of the  but still remain significant, except the correlation between social situation understanding and idiom understanding comprehension in the ASD group. 
The Contributions oOf Demographic aAnd Background Variables, Understanding Social Situations, aAnd Group Affiliation tTo Idiom aAnd Irony understandingComprehension
Two hierarchical regression models were computedestablished, one with one being used to predict irony comprehension while the other was used to predict idiom comprehension.for predicting irony understanding and the other for predicting idiom understanding. In each model, in the first step, age and gender were entered as controlled variables. In the second step, vocabulary as well as non-verbal intelligence were entered. In the third step, group affiliation, understanding of social situations, and ToM (centered), were entered. In the fourth step, the interaction factors of for interactions between group  with and understanding of social situations and ToM were entered (see Table 4).
As can be seen fromshown in Table 4, the first step was not significant in both either model,s with 1.9% and 4.8% explained variance (EPV) of for the idiom model and the irony modelsl, respectively. The second step, in which the vocabulary and non-verbal intelligence were entered, was significant for both models with with respective increases in EPV of 81.0% and 57.3% for the respective idiom and irony models. an increase of 81.0% to the EPV of idiom understanding and an increase of 57.3% to the EPV of irony understanding. EFurther examination of the coefficients reveals that for both models, xamining the coefficients shows that in both models, only vocabulary has a significant unique contribution such that, so that higher verbal intelligence predicts a better understanding of idioms and irony. In the third step, group affiliation, understanding social situations, and ToM were found to contribute significantly in both models, with respective 2.8% and 32.1% increases in EPV. An examination of the associated coefficients revealed that , contributed significantly in both models, with an increase of 2.8% to the explained variance of idiom understanding and an increase of 32.1% to the explained variance of irony understanding. Examining the coefficients shows that none of the variables significantly predict idiom comprehension,  (although the entire step is significant). In the irony understanding model, a significant unique contribution was found for both the group affiliation and ToM. FinallyThe fourth step did not yield any significant contributions for the idiom or irony models, with respective 0.00% and 0.2% increases in EPV. This result indicates that the , the fourth step was not significant in both the idiom model and the irony model, with 0.00% and 0.2% addition to explained variance, respectively. This finding shows that the relationships found in the third step do not differ between the two groups.	Comment by Editor: Is this the full definition of this acronym?
*** Insert Table 4 about here ***




Discussion
The current findings suggest that participants with TD scored higher in their understanding of idioms, irony, ToM, and social situations understanding, as compared to participants with ASD matched by according to age, gender, and non-verbal intelligence. These results provide further support to previous studies that compared figurative language and social competence between children with TD and children with ASD (Berman & Ravid, 2010; Dennis et al., 2001; Norbury, 2004; Mashal & Kasirer, 2011; Saban-Bezalel & Mashal, 2015; 2019; Vulchanova et al., 2015). ThusThese findings highlight , the current results demonstrate a gap in idiom and irony understanding comprehension in ASD as compared to TD in the age rangechildren 8-11 years of age, an age range in which  where these aspects of figurative language mature but are still developing.  
In the our second hypothesis, we speculated that a positive relationship will would be found detected between understanding the ability to understand social situations and understanding the ability to understand idioms and irony. Apparently,However, social situation understanding, and figurative language comprehension are derived from different domains, with the former stemming from- the former from social cognition and the latter from figurative language processing. Figurative language, as part an aspect of the broader domain of understanding language in a social context, namely pragmatics, is closely related to ToM ability (Bosco et al., 2018; Cummings, 2013),  and ToM ability is linked to the understanding of social situations  understanding (Razza & Blair, 2009). To succeed in the current social understanding task, participants must encode the given provided social information, interpret the social information such as cues, identify violations of behavioral norms of behavior (e.g., violating a teacher’s privacy by rummaging through the teacher’s bag), and understand its the associated consequences, while also understanding , as well as to understand the beliefs and the intentions of the other. Therefore, it seems that there areThere thus appear to be shared abilities underlying these two apparently remote areas investigated in the current study. Our results thus show demonstrate that the higher greater the an individual’s understanding of social situations, the greater their  the higher the understanding of figurative language (idioms and irony). 
Nevertheless, vocabulary seems to play an important role in shaping understanding of figurative language and understanding social situations. When controlling vocabulary, the detected correlations were attenuated in each group.  Whereas the partial correlations between understanding social situations and figurative language remain remained significant among the TD participants with TD, the correlation between understanding social situations and idiom comprehension among children with ASD did not reach significance. This finding corroborates with the results obtained from the hierarchical regression analysis. When , where verbal and non-verbal intelligence scores were entered in the second step of the model,. vocabulary (but not non-verbal intelligence) had exhibited a significant unique contribution (but not non-verbal intelligence), especially forto idiom understandingcomprehension. In particular, an respective 81% and 57% increases in the EPVs for idiom and irony comprehension were increase of 81% to the EPV of understanding idioms and an increase of 57% to the EPV of understanding irony was observed. Thus, consistent with a previous study (Saban-Bezalel et al., 2019), higher levels of  the higher vocabulary knowledge the are associated with a better understanding of idioms and irony. 
The Our third hypothesis focused on the contributions of ToM and understanding social situations to irony and idiom understandingcomprehension. The current results show indicated that group affiliation, understanding social situations, and understanding other’s intentions contributed to both both the idioms and irony comprehension models. However, none of these variables were individually able to significantly predict in isolation idiom comprehension, despite the significant predictive performance of the overall step. In contrast, for  (although the entire step was significant) whereas for irony comprehension, a significant unique contribution was observed for both the group affiliation and ToM,  (but not social situation understanding). In other words, being a TD child with a higher greater ability to understand other’s intentions contributes to a better understanding of irony.  This finding attests to the differential characteristics of the ironic stimuli, which  that involve entailed understanding social scenarios, in contrast to  and the idioms, which that were provided out ofwithout context. 
There are several limitations to this study that should be mentionednoted. The first limitation referspertains to the group difference in vocabulary knowledge between groups.. Although the children with ASD were high- functioning and recruited from communication classes in regular schools,  they still nonetheless demonstrated lower vocabulary knowledge. Despite controlling for vocabulary in the our statistical analyses, these results  our findings are limited to children with TD matched by based on chronological age and non-verbal intelligence. Another limitation concerned of this study concerns the questionnaires that were used. Deeper A deeper inspection of these  current questionnaires may explain the differential results obtained for the idiom and the irony models. Our findings show that vocabulary plays an important role in the understanding of idioms and irony among children with and without ASD (beyond the effects of age and gender). Social abilities, including understanding the intentions of the other (ToM) and the ability to understand social situations, further increase their comprehension.  However, ToM ability was found to uniquely contributed to irony but not to idiom comprehension. This difference probably likely stems stemmed from the type of questionnaire used: the ironic stimuli were embedded within social situations whereas idioms were presented with no context. Our results also show indicated that ToM ability but not to the performance oin the social understanding questionnaire (CSCS) uniquely contributed to the understanding of irony.  The CSCS, contrary unliketo the Hinting test, requires social world knowledge for identifyingin order to identify violations of social norms, thuss therefore contributing less to the participant performance in thewhen evaluating the ironic scenarios (as compared with the Hinting test). These findings strengthen the need to conduct future studies that use various methods to assess social situation understanding (e.g., observations or interviews). 
In sumconclusion, vocabulary plays a major role in the understanding of idioms and irony among children with ASD and their age-matched TD peers. This finding supports the model arguing that difficulties in figurative language understanding in ASD is consistentcoincide with a general difficulty in understanding language in those with ASD (Gernsbacher & Pripas-Kapit, 2012), as our ASD sample cohort scored lower on the providedunderscored in the vocabulary test compared withrelative to the TD group. YetHowever, other studies that usedusing balanced groups in balanced for age and vocabulary have reported poorer performance in figurative understanding tasks compared to controls. Our findings also highlight the contributions of ToM ability and social situation understanding xto to comprehension of both irony and idioms, although the ability to understand the intentions of others  but understanding other‘s intentions uniquely predicted understanding of irony (beyond vocabulary) but not idioms comprehension. These findings support the ToM model that explains pragmatic difficulties in ASD (Baron-Cohen et al., 2001; Livingston et al., 2018). Intervention programs aiming to enhance figurative language comprehension should consider using these social abilities to enhance their efficiency in promoting higher greater irony and idiom understanding in comprehension among children and adolescents with ASD.
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