What can does metaphoric language tell say about aggression? The relationships between metaphoric language, impulsivity, and aggression

Abstract
Aggressive behavior among adolescents has been identified as a serious world-wide problem, especially when it combined with trait impulsivity. Language plays a cognitive function that is highly relevant to emotional and behavioral regulation, including the ability to reduce aggression towards provocative and threatening stimuli. This study investigates the impact of an overlooked aspect of language, namely, metaphors comprehension, on impulsivity and aggression in adolescents. A total of 204 adolescents completed self-reported questionnaires assessing impulsivity and aggression and underwent tests assessing conventional and novel metaphor comprehension. The findings revealed inverse relationships between metaphors comprehension and both impulsivity and aggression. Regarding aggression, notable distinctions were observed in the correlations between conventional and novel metaphors with specific aggression types. Additionally, impulsivity was found to mediate the relationship between the comprehension of conventional metaphors comprehension and aggression. These results are elucidated in the context of cognitive and executive functions, emphasizing the significance of considering metaphor comprehension as a cognitive process capable of influencing behavior.	Comment by Cahen, Arnon: This seems rather broad and possibly too trivial to be included. Language is significant - and in very many ways - to the regulation of pretty much everything that happens in human life. So, unless you want to say something more specific about its recognized role in reducing aggression, I would just delete it and jump directly to talk about metaphor comprehension, which is that aspect of language that you elaborate upon here. 	Comment by Cahen, Arnon: I would emphasize not the mere influence of behavior, but its beneficial influence - namely, reducing aggression. 
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1. Introduction
Aggression is an observable behavior characterized by acts intended to harm another person who is motivated to avoid that harm. Aggression includes verbal acts and physical acts with violence being an extreme form of aggression that can cause severe physical harm (e.g., serious injury or death) (Allen & Anderson, 2017; Anderson & Bushman, 2002; Hills, 2018). Each Every year, over 1.6 million people worldwide lose their lives to violence, which is among the leading causes of death for people between the aged of 15 and –44 years worldwide, accounting for 14% of deaths among males and 7% of deaths among females (World Health Organization, 2002). Particularly, aggressive behavior among youths between the ages of 14 to and 18 years has been identified as a serious problem in European and American countries (Estévez et al., 20142016). In the international scientific literature, the school environment has consistently been linked consistently to problems of aggression problems in adolescence (Jiménez & Estévez, 2017; López et al., 2008, 2018). The aggressive behavior exhibited by some adolescents toward peers and teachers creates a high risk for raises the risk of emotional, psychological, and school difficulties in addition to criminal offense prosecution and imprisonment, in the short and long term (López et al., 2018; Moffitt et al., 20022001).  Aggression can cause damage to destabilize important social structures, such as the family unit, the educational system, and the local community, and can lead to mistrust and to a low sense of personal security safety among the public (World Health Organization, 2002). In adolescence, aggressive behavior is also associated with a range of adverse outcomes, such as depressive mood, delinquency, addiction, suicide attempts, poor academic performance, and peer rejection (Kang et al., 2021; López et al., 2018; Moffitt et al.,20012; Yu et al., 2021; World Health Organization, 2015).	Comment by Cahen, Arnon: What is meant by American countries? Countries in north and south America? The sates within the USA? 
Looking at the reference, Estévez only talks about Spain and Mexico. So this seems to overstate the findings. 
I would just write: 
...has been identified as a serious problem (see, e.g., Estévez et al., 2016).	Comment by Cahen, Arnon: The behavior doesn't raise the risk of criminal offense, but it may be a criminal offense, in which case it raises the risk of prosecution an imprisonment. Is that what you mean?	Comment by Cahen, Arnon: Or 'harm'
	There are vVarious theories that attempt to characterize and categorize aggression based on a range of factors. For example, the general aggression model (GAM; Anderson & Bushman, 2002) is a widely used, integrative, and comprehensive, theoretical framework for understanding human aggression. The GAM considers the role impact of social, cognitive, personality, developmental, and biological factors on aggression, and incorporates elements from many domain-specific theories of aggression, including cognitive neo- association theory, social learning theory, script theory, excitation transfer theory, and social interaction theory (for an in-depth discussion, see Allen et al., 2018 for an in-depth description). According to the GAM, personality traits are related to attitudes, which, along with the use of schemata and other knowledge structures related to hostility, anger, and aggression comprise an individual's readiness to aggress (Anderson & Bushman, 2002). Additionally, trait impulsivity has been examined in the context of impulsive aggression (Barratt, 1991; Blair, 2016; Bushman & Anderson, 2001) and therefore it can, therefore, be integrated into the socio-cognitive models for aggression (e.g., GAM), as a personality trait that may be related directly and/or indirectly to aggressive behavior (Barlett & Anderson, 2012). In other words, individual differences in impulsivity are an important factor in understanding and expressing aggressive behavior because they can identify influential characteristics of the aggressor.	Comment by Cahen, Arnon: This isn't very clear. The use of schemata etc. for what purposes and by who? 

More generally, it isn't clear what the sentence as a whole aims to say. As written, it merely says that according to GEM personality traits are related to attitudes that (among other things) comprise an individual's readiness to aggress. Given that you want to focus on trait impulsivity specifically, I think it is better to cut this sentence and just say:
According to the GAM, personality traits are related to attitudes that, among other factors, comprise an individual's readiness to aggress.	Comment by Cahen, Arnon: The fact that it has been studied in the context of aggression doesn't entail that it can be integrated into such models. I think you need to say more about what the 'examination' discovered.	Comment by Cahen, Arnon: Again, this doesn't follow from the above. The above merely says that trait impulsivity has been studied in the context of aggression, but it doesn't say anything about the results. Neither does the fact that personality traits are somehow related to an individual's readiness to aggress. After all, who says that impulsivity is one of those relevant traits?
Now, of course, it makes sense that impulsivity is an important factor - I'm just pointing out that it doesn't follow from the above. So - either make the above more explicit, or make this statement more suggestive (i.e., weaker).
Adolescents are characterized by high impulsivity and tend to “"act before thinking”" (Kaiser et al., 2022). and Ttherefore, they may be more likely to engage in impulsive aggression (Bresin, 2019; Connor et al., 2019; Pérez Fuentes et al., 2016). Trait impulsivity encompasses several cognitive components, such as deficiencies in response inhibition, hasty and unplanned behavior, action without foresight, and stimulus-driven behavior (Leshem, 2016)., and It can prompt the individual to act on aggressive tendencies without considering the potential consequences or alternative solutions. However, impulsivity may not be a direct risk for aggression, as engaging in aggressive behavior can be the result of poor self-regulation and difficulty managing strong emotions, particularly among adolescents (Yu et al., 2021). Whether impulsivity is a direct or indirect cause of aggressivenessaggression, studies indicated positive associations between aggression and impulsivity (Barratt, 1994; Gvion & Apter, 2011; Miller et al., 2012; Seroczynski et al., 1999). One explanation for this relationship can be attributed tomay by the difficulty of individuals with high levels of impulsivity level in to regulate their emotionsal and behaviorsal regulation, especially in the face of negative emotional stimuli that provoke aggression (Coccaro et al., 2007; Davidson et al.,2000; Fanti et al., 2017). In this context, lLanguage plays a highly significant cognitive function with respect to that is highly relevant to emotional and behavioral regulation, including the ability to reduce aggression towards provocative and threatening stimuli. Empirical evidence broadly links aggressive behavior with language deficits. Specifically, poor language skills limit the ability to resolve interpersonal conflicts verbally, without aggression (Brownlie et al., 2004; Snow & Powell, 2011; Wood & Liossi, 2006). This language difficulty is exacerbated when combined with an impulsivity trait.	Comment by Cahen, Arnon: You contrast this with impulsivity, but in the previous sentence you characterize impulsivity as 'deficiency in response inhibition … and stimulus-driven behavior', which sound a lot like poor self-regulation.  I think this should be clarified.
Although language is an essential and crucial factor in human social interactions, it has hardly barely been explored in the study of aggressive behavior. To date, exploration of language in the context of the study of aggression has most commonly been limited to examining broad linguistic components such as verbal (syntactic and semantic) and non-verbal (prosody) dimensions of language and/or examining individuals with language disabilities (Cornwall & Bawden,1992; Leshem et al., 2020; Miller et al., 2008; Progovac & Benítez-Burraco, 2019). 	Comment by Cahen, Arnon: Maybe: ...examining the role of broad...	Comment by Cahen, Arnon: Surely, you mean to limit this to certain kinds of disabilities (and, not, for example, disabilities in metaphor comprehension), so maybe make this more specific with some examples from the cited texts.
In addition, there are a few studies have that examined the role of figurative language in aggressive behavior, but . tThese were mostly concerned with referred to the use of violent metaphors, mainly in the therapeutic context in the adult population (Buchbinder, 2018; Roberton et al., 2015; Shamai & Buchbinder, 2010)., whereas iIn adolescents, the few studies that exist examine tested the relationships between figurative language understanding and mental -health problems (Im-Bolter  et al., 2013). 
The current study aims to expanding the scientific our knowledge of regarding the specific interplay between metaphor comprehension, trait impulsivity, and aggressive behavior among adolescents.
1.1. Figurative language and social cognition
During adolescence, the ability to understand nonliteral meaning and semantic ambiguity, embodied in figurative language, becomes increasingly important for social relationships and adaptive behaviors (Im-Bolter et al., 2013; Kasirer & Mashal, 2018). Cognitive psychology, as well as social and personality psychology, also views figurative language not only as a linguistic communication device but as a powerful tool to convey abstract, complex knowledge about concrete experiences (Goetzman et al., 2007). Figurative language communicates a message that literal language cannot fully capture. and It is composed of different types of linguistic constructions, in particular: metaphors, idioms, proverbs, irony, indirect requests, and sarcasm (Gibbs, 1999; Vulchanova et al., 2019). Figurative language is generally studied at the linguistic level, however, understanding figurative language requires the ability to process more than the literal meaning of the individual words and but to go “beyond” them, to grasp the speaker’s intention in a given context (Giora, 1997; Shen, 1999). Metaphors are prototypical forms of lexicalized nonliteral language and are remarkably frequent in everyday discourse (Gibbs, 1994; Zhu & Gopnik, 2023). Indeed, metaphors have been are estimated to occur in as much as 20% of spoken discourse (Steen et al., 2010). A metaphor forms a linkage between two seemingly unrelated domains of knowledge, creating a linguistic tool to transfer knowledge from one domain to another (Faust & Mashal, 2007; Zhu & Gopnik, 2023). There are several psycholinguistic theories that aim to explaining how metaphors are processed (Gentner, 1983; Ortony, 1979, 1993; Glucksberg & Keysar, 1990, 1993). For example, the class inclusion theory proposes that all metaphoric expressions are statements of categorization (Glucksberg & Keysar, 1990, 1993). According to this view, in metaphoric expressions in of the form of “A is B” (e.g., “This lawyer is a shark”), the target ‘A’ (lawyer) becomes a member of the category of the base term ‘B’ (shark) by means of mental construction becoming a member of an mentally constructed ad-hoc superordinate category exemplified by the base term (“"shark” representing aggressive behavior), and the target term becomes a new member of this superordinate category.	Comment by Cahen, Arnon: You contrast (by using 'however') the linguistic level with the capacities necessary to understand it. But it isn't clear that these capacities are extra-linguistic (even if they go beyond understanding literal meaning). 
Metaphors, however, are not a homogenous class of expressions but, instead, vary along on a continuum, from novel metaphors at one end to “dead” metaphors (idioms) at the other (Fraser, 1998). Some scholars posit that the processing of a metaphor depends on its level of conventionality (e.g., Bowdle & Gentner, 2005). They suggest that the meaning of a conventional metaphor is already lexicalized and stored in long- term memory (thereby, it is retrieved as fully lexicalized items, similar to idioms). In contrast, while novel metaphors are comprehended through a more elaborated comparison process in which whereby properties of the base and target terms are first extracted non-selectively and then exhaustively checked against each other compared (e.g., Gentner, 1983). Once the relevant and informative properties that are relevant and informative have been identified, and the irrelevant properties of the base term are suppressed, those remaining properties are selected as the grounds for comparison (Bambini et al., 2011; Gernsbacher et al., 2001; Mashal, 2013). Thus, understanding metaphors requires inhibitionng skills required for with which irrelevant information can be suppresseding irrelevant information, a function that is supported by working memory (WM) ability.	Comment by Cahen, Arnon: This isn't clear. Presumably, once selecting the relevant properties entails suppressing the irrelevant ones. But then what do you mean by the 'remaining properties'? Are irrelevant properties of the base term included within 'the relevant and informative' properties? If so, in what sense are these latter relevant and informative?	Comment by Cahen, Arnon: I take it you mean novel metaphors.	Comment by Cahen, Arnon: This already repeats the previous sentence, which says that WM is involved in understanding. I suggest you begin this paragraph thus:

"The link between WM and the capacity to understand metaphors is well established (Blasko, 1999; Chiappe & Chiappe, 2007; Mashal, 2013)." 
Different cognitive processes contribute to metaphor understanding. A well-established link is drawn between metaphor understanding and WM capacity (Blasko, 1999; Chiappe & Chiappe, 2007; Mashal, 2013). For example, Chiappe and Chiappe (2007) found that WM capacity and inhibitory control predicted the quality of metaphor interpretations and their processing time required to process them (the metaphors that were used were not measured classified according to their level of conventionality). A recent study tested the contribution of various predictors, including scores on non-verbal intelligence tests, vocabulary, mental flexibility, and fluency tests (semantic and phonetic fluency tests and, the Ambiguous Word Meaning Generation Test) to the comprehension of conventional and novel metaphors in a sample of adults with typical development and autism (Kasirer & Mashal, 2014). The results revealed that conventional- metaphors understanding was best predicted by vocabulary and picture naming tests whereas mental flexibility contributed to novel- metaphor understanding. Furthermore, it has beenwas shown that the generation of novel metaphors was related to fluid intelligence and executive functions (EFs), whereas the generation of conventional metaphors was associated with vocabulary knowledge (Beaty and & Silvia, 20123). A recent study (Menashe et al., 2020) tested the contribution of vocabulary, divergent thinking, WM, EFs, and selective attention to novel and conventional metaphor generation. Results The study revealed that selective attention that relies on cognitive control functioning contributesd to both conventional and novel metaphor generation. However, novel metaphors, also relyied in addition to on selective attention, on EFs, and on divergent thinking abilities. Thus, inspecting the cognitive abilities associated with the understanding and generation of these types of metaphors, findings  indicates that processing novel metaphors processing is associated with various cognitive abilities such as  working memoryWM, selective attention, divergent thinking, non-verbal intelligence, and mental flexibility (Beaty & Silvia, 2012; Chiappe & Chiappe, 2007; Kasirer & Mashal 2016; Mashal, 2013; Menashe et al., 2020), whereas processing conventional metaphors relies, in particular, on cognitive control and vocabulary knowledge (Beaty & Silvia, 20123). Put differently, processing conventional metaphors predominantly reliesy on bottom-up automatic attentional processes, which involve drawing on existing vocabulary knowledge, to retrieve salient figurative meanings from memory. On the other hand, processing novel metaphors relies, to a greater degree, are more dependent on top-down attentional processes, which reflecting their utilization the deployment of higher-order cognitive mechanisms to comprehend and create new and innovative metaphorical expressions (Genovesi, 2023; Sana et al., 2021(. 	Comment by Cahen, Arnon: Is this what you mean?	Comment by Cahen, Arnon: This isn't mentioned in the above tests (presumably it's part of the non-verbal intelligence tests). Maybe it should be?	Comment by Cahen, Arnon: This is needed here, as you are speaking of metaphor processing (which collapses the distinction between understanding - which you discussed earlier - and generation - which you just detailed) and you mention capacities that draw from studies examining both kinds of processes.	Comment by Cahen, Arnon: You don't have a 2016. Please check.

1.2. The link between metaphoric language, impulsivity, and aggression
Miller et al. (2008) proposesd a model that implicates according to which language skills as are central to the modulation of impulsive aggression. They argue that linguistic processing is key to helping the inhibition of aggressive impulses, via cognitive restraint, and emotional control, and among other abilities. Furthermore, Thethe few studies that have studied explored figurative language in relation to aggression found that figurative language has a role in modulating and often diluting the emotional intensity of language (Dews & Winner, 1995; Gibbs et al., 2002). As both impulsive and aggressive responses can often be viewed as failures to regulate emotions and inhibit responses to emotional stimuli, it stands to reason that they would be associated with poor verbal abilities.	Comment by Cahen, Arnon: Do you mean 'strategies' (i.e., strategies of inhibition)?
In fact, the impairment of learning processes and other cognitive functions, such as verbal working memory, mental flexibility, focused attention, and analogy perception, when they are impaired, can potentially hinder the development of metaphor comprehension (Carriedo et al., 2016; Di Paola et al., 2020; Kasirer & Mashal, 2017; Oberauer, 2013). Such impairments Impaired learning processes and cognitive functions are also related to both impulsive and aggressive responses (Barkley, 1997; Cancer et al., 2023; Kockler & Stanford, 2008; Raver & Blair, 2016). Studies in clinical populations, especially ADHD, report on negative correlations between impulsivity and language skills, such as language comprehension (Parks et al., 2021), expressive language (Gremillion & Martel, 2014; Spira & Fischel, 2005), and language form and pragmatics (Engelhardt et al., 2009; Geurts & Embrechts, 2008). This association can be attributed to the notion idea that high-impulsivity individuals have an impaired the ability to successfully learn language skills successfully is impaired among individuals high in impulsivity (Geurts & Embrechts, 2008). Though Eevidence regarding the linking between language skills and aggression is remarkably scarce,. However, a recent meta-analysis found that low language skills correlate with higher levels of problematic behavior (aggression and problems of conduct problems) (Chow & Wehby, 2018). Nevertheless, a study that tested language abilities and EFs in students with impulsive aggression did not find impairment in language processing in general, but rather found poor organization and planning of complex verbal output and a difficulty reduction in “‘‘well-formedness”’’ of speech (Villemarette-Pittman et al., 2003).	Comment by Cahen, Arnon: The 'can' is already a mark of possibility/potentiality. No need to repeat.
In tThe current research aims , we propose to fill the gap in thise literature and by to testing metaphoric language comprehension in adolescents, thus  and suggesting a novel perspective on the relationship between metaphorical language, impulsivity, and aggression. As the link between impulsivity and aggression is already well-known, we aim to investigate whether metaphor comprehension is associated with aggression and whether impulsivity acts as a mediating factor in their relationship. 
The current study may shed light on whether the combination of metaphoric comprehension and trait impulsivity can serve as a predictive factor for aggression within the adolescent population. We hypothesized that 1) Llower ability in metaphor comprehension is linked to increased impulsivity; 2) Llower ability in metaphor comprehension is linked to increased aggression; and 3) Considering the assumption assuming that impulsivity and aggressiveness aggression are positively correlated, the combination of impulsivity and low metaphor comprehension will predict higher levels of aggression. 	Comment by Cahen, Arnon: Just one note on these hypotheses: Toward the end (p. 13), you discuss these hypotheses but mention only the first two explicitly. You do touch upon the third hypothesis, but don't refer back to it as such explicitly. Furthermore, as I mention there, given this assumption (as well as your findings) it isn't clear what role metaphor comprehension plays - after all, you seem to find that impulsivity alone is a strong prediction of aggression. 

2. Method
2.1. Participants
The sample consisted of 204 native Hebrew–speaking students in 9th to 12th grades (108 Female; age range: 14 - 17 years; Meanage = 15.5, SD = 1.14, encompassing the middle and late adolescence period). Participants were recruited online through iPanel company, that a company that provides a wide range of online data collection services for academic research. iPanel enabled provided access to the young population segment, in various residential areas, socioeconomic clusters, levels of education, etc. In Through the iPanel system, participants earn points according to the length of the surveys they complete, and they can exchange those points for gift cards. Thus, compensation for participation in the study was handled exclusively by the company, so and the researchers hadve no access to the participants’ identifiable details of the participants. 
Informed consent was obtained from all participants and from their parents.

2.2. Measures
2.2.1. Self-report personality measures
The Buss-Perry Aggression Questionnaire (BPAQ). is A a 12-item self-report questionnaire that assesses physical aggression, verbal aggression, anger, and hostility (Buss & Perry, 1992). BPAQ is divided into four subscales: physical aggression, verbal aggression, anger, and hostility. The BPAQ is the most widely utilized self-report measure in contemporary aggression research, with proven validity as a predictor of aggression and its antecedents in the laboratory and in real life. (see Bushman & Wells, 1998; Buss & Perry, 1992; Buss & Warren, 20001; Gerevich et al., 2007). The Hebrew version of the questionnaire hasd adequate reliability for physical aggression (α = .74), verbal aggression (α = .74), anger (α = .77), and hostility (α = .69).	Comment by Cahen, Arnon: Is there a reason to put this in past tense?
The Barratt Impulsiveness Scale—11 (BIS-11), adolescent version,. is aA 30-item self-report questionnaire that measures trait impulsivity on three subscales: motor, cognitive, and non-planning (Patton et al., 1995). We focus on the BIS total score of BIS, obtained by summing the three subfactors (Barratt, Stanford, Kent, & Felthous, 1997). The Hebrew version of the BIS-11 hasd adequate reliability (α = .79).	Comment by Cahen, Arnon: This reference is missing in the bibliography.	Comment by Cahen, Arnon: As above.
2.2.2. Metaphor Comprehension Test. 
The Metaphor Comprehension Test This is a questionnaire, developed by Mashal and Kasirer (2011), that examines the comprehension of 10 conventional metaphors (e.g., sharp tongue) and 10 novel metaphors (e.g., mercy blanket). For each metaphorical expression, four alternativee interpretations of its meaning are presented: a correct metaphorical interpretation, two literal distractors, and an unrelated interpretation. For example, for the conventional metaphor “thundering silence” four alternative the following interpretations are presented: (1) lack of a response that also expresses dissatisfaction (correct response); (2) the quiet before the thunder (literal distractor); (3) to be quiet (literal distractor); and (4) spring is approaching (unrelated alternative). The participants are instructed to choose the best answer. Each correct answer scores one point. The correct responses to conventional metaphors, ranged 0-10, and the correct responses to novel metaphors, ranged 0-10, were counted.

3. Procedure
The participants filled out online self-report questionnaires on trait aggression (BPAQ), trait impulsivity (BIS-11), and completed a task involving generating conventional and novel metaphors. Also, all participants completed an anonymous socio-demographic questionnaire including age, gender, country of birth of the participants’ parents, years of education, and religious affiliation. No self-reports of births in a country other than outside of Israel, neurological disorders, previously diagnosed learning disabilitiesy, and or currently prescribed psychiatric medications were reported. 	Comment by Cahen, Arnon: Do you mean the metaphor comprehension task above (which is also what you mention at the end of this paragraph)? 
The order of presentation of the self-report questionnaires and the metaphor comprehension test was counterbalanced across participants. All measures were administered during a single testing session that lasted about approximately 1 hour. 
The participants and their parents read and signed an informed consent form that was approved by the University’s ethicsal committee of the university.

4. Data analysis 
Initially, Pearson’s pairwise correlations between the study variables were specified between the study variables. Secondly, Path analysis (PA) was conducted to examine the role of trait impulsivity in mediating the effects of understanding of conventional and novel metaphors on aggression. The mediation model included the use of conventional and novel metaphors as an independent variable, impulsivity as a mediator, and various forms of aggression as the dependent variables (namely, physical aggression, verbal aggression, anger, and hostility). The mediation model was tested while controlling for the gender and for age of respondents. All analyses were conducted using AMOS 28 (Arbuckle, 2019) with the maximum likelihood estimation procedure. Following Hoyle and Panter (1995), the fit of the model to the data was evaluated using five goodness- of- fit indices. Two of these indices were absolute: the χ2 statistic, and the Root Mean Square Error of Approximation (RMSEA). The remaining three indices were incremental: the Normed Fit Index (NFI), the Comparative Fit Index (CFI), and the Tucker- Lewis Index (TLI). RMSEA below .06 in combination with NFI, CFI, and TLI above .95 indicate excellent fit, whereas values below 0.08 and above .90, respectively, indicate adequate fit.

5. Result
5.1. Observed correlations between metaphors comprehension, impulsivity, and aggression types
Table 1 presents the correlations between metaphor comprehension, both conventional and novel, impulsivity, and aggression. Physical aggression was positively correlated with trait impulsivity and with all other types of aggression. Further, iIt was likewise negatively correlated with the understanding of novel metaphors and with age. Yet, no correlations were found between physical aggression and the understanding of conventional metaphors or with gender. A similar pattern of results was found for verbal aggression, with the exception that no correlation was found between it and the understanding of novel metaphors. An additional similar pattern was found for anger. Here, alsoas with physical aggression, anger was negatively correlated with and the understanding of novel metaphors were negatively correlated. 	Comment by Cahen, Arnon: This is confusing, as it isn't clear if it is similar to verbal aggression or to physical aggression, which is why you need the next sentence. Why not start with Anger and then contrast both anger and physical aggression with verbal aggression? That way you can delete the next sentence.
YetIn contrast, hostility differed from the above pattern by being negatively correlated with the understanding of conventional metaphors. Trait impulsivity was negatively correlated with understanding of both conventional and novel metaphors and positively correlated with gender, indicating that females have higher trait impulsivity. Lastly, the understanding of conventional metaphors was positively correlated with the understanding of novel metaphors, with age and with gender, indicating that females have higher greater understanding of conventional metaphors.  	Comment by Cahen, Arnon: This seems to conflict with what you say in page 14. As I note there, greater conventional metaphor comprehension is correlated with lower impulsivity, so it is odd that females should have both high trait impulsivity and greater comprehension.

I believe that this should be lower trait impulsivity.

---Insert Table 1---

5.2. Path-analysis model of the direct effects between metaphors comprehension, impulsivity, and aggression types
Path analysis (PA) was conducted and included the direct effects of both conventional  metaphors and novel metaphors comprehension, as well as the mediating effect of trait impulsivity on types of aggression. The model fit was identical to that of a saturated model (χ2(0) = 0 ; RMSEA = .00 ; CFI = .1.00 ; NFI = 1.00). For conventional metaphors, all variable effects of variables were found to be statistically significant, with the exception ofexcept for the direct effects of conventional- metaphors comprehension on all aggression types. Specifically, for physical aggression (β = .06, p = .346), for verbal aggression (β = .06, p = .42), for anger (β = .06, p = .37), and for hostility (β = -.10, p = .14). In contrast, the effects of novel- metaphors comprehension was not found to be significant at all for any of the predicted variables: for impulsivity (β = -0.11, p = .14), for  physical aggression (β = -.10, p = .12), for verbal aggression (β = -.06, p = .43), for anger (β = -.10, p = .15), and for hostility (β =.03, p = .63). 
Based onFollowing Bentler & Moojaart (1989), we arrived at the most parsimonious model by omittingexcluding the non-insignificant paths. Specifically, the novel- metaphors comprehension variable was completely dropped from the final model. The final model, presented in Figure 1, displayed an excellent fit to the data (χ2(4) = 5.43, p = .246 ; RMSEA = .04; CFI = .997 ; TLI =  .981 ; NFI = .990). Importantly, two additional paths were found to be not insignificant, but as they pertained to the effects of covariates on the dependent variables (DVs), they were retained in the final model. 
The model indicated that conventional- metaphors comprehension is a negative predictor of trait impulsivity (β = -0.20, p < .001).  AlsoAdditionally, trait impulsivity was found to be a positive predictor of physical aggression (β = 0. 47, p < .001), verbal aggression (β = 0.40, p < .001), anger (β = 0.42, p < .001), and of hostility (β = 0.45, p < .001). The final model coefficients and significance values are presented in Figure 1 and in Ttable 2. 

 5.3. Mediation effect of trait impulsivity on the relationships between conventional- metaphors comprehension and aggression types
To test the mediation effect of trait impulsivity on the relationships between conventional -metaphors comprehension and the different types of aggression, the indirect effects were tested using a bootstrap sample and a 95% confidence interval.  Specifically, iIt was found that trait impulsivity mediated all relationships. Specifically, the indirect path from conventional- metaphors comprehension to physical aggression through trait impulsivity was found to be significant (b = -0.18, se = 0.07, β = -0.09, p = 0.01, 95%CI [-0.31, -0.05]). Likewise, the indirect path from understanding conventional metaphors to verbal aggression through trait impulsivity was found to be significant (b = -0.14, se = 0.05, β = -0.08, p = 0.01, 95%CI [-0.24, -0.03]). The indirect path from understanding conventional metaphors to anger through trait impulsivity was found to be significant (b = -0.11, se = 0.04, β = -0.08, p = 0.01, 95%CI [-0.20, -0.03]). Finally, the indirect path from understanding conventional metaphors to hostility through trait impulsivity was found to be significant (b = -0.15, se = 0.06, β = -0.09, p = 0.01, 95%CI [-0.27, -0.04]). As none of the direct paths from understanding conventional metaphors to the different types of aggressions were significant, the mediation found for all aggression types was full mediations.	Comment by Cahen, Arnon: I am not a statistician, so don't know these measures, but in the table you capitalize the 'b'. It should either be capitalized here (and below) or in lowercase in the table. The opposite is the case for CI, which is capitalized here, but lowercase in the text.  

--Insert Figure 1 and Table 2 ----

6. Discussion
The study aimed to explore the connection between individual differences in metaphoric comprehension and traits of impulsivity and aggression. More specifically, it investigated whether the combination of metaphoric comprehension and trait impulsivity could be indicative of aggression tendencies among adolescents. 
In accordance with our first hypothesis, adolescents with lower levels of conventional and novel metaphors comprehension exhibited higher levels of impulsivity. Considering the cognitive and socio-emotional development that occurs during adolescence, adolescents are more prone to displaying impulsive responses (Leshem, 2016). Due to the prolonged maturation of impulse control and other higher-order cognitive functions, along with the heightened emotional-social sensitivity characteristic of adolescence, teenagers can often act impulsively without adequately utilizing their existing cognitive resources (Arain et al., 2013; Romer et al., 2017). This is particularly noticeable among adolescents who are characterized with by high levels of impulsivity and whose cognitive resources, including EFs, are limited and insufficient (Leshem, 2016). One of the EFs facilitating thought- before- action and contributinge to behavioral regulation is verbal working memory (Barkley, 1997; Diamond, 2013; Karbach & Unger, 2014). Language acquisition allows the child and, later, the adult to regulate behavior, in a gradual shift toward self-management (Miller et al., 2008; Mulvihill et al., 2020). This skillVerbal working memory involves much more than basic self-control. By mid-to-late adolescence, verbal working memory this skill facilitates the development of cognitive flexibility, abstract thinking, and metacognition (Dawson & Guare, 2004), followed by the development of reconstitution, which represents cognitive and behavioral flexibility, among other things. These are language-related EFs that are strengthened during adolescence, including the refinement of language and communication skills that involves metaphors comprehension (Cherukunnath & Singh, 2022; Di et al., 2020; Larsen & Luna, 2018; Zhu & Gopnik, 2023). Based on this line of reasoning, it can be said that adolescents with adequate metaphor comprehension are likely to possess advanced cognitive skills and better-developed self-regulation abilities. They are better equipped to engage in reflective decision-making, consider the consequences of their actions, and exercise inhibitory control, thus, they are expected to be less impulsive. 	Comment by Cahen, Arnon: You refer here to verbal working memory? If so, I suggest making the changes I note in this and the next sentence.
This explanation can also be applied to the finding regarding our second hypothesis, according to which there is a negative relationship between metaphor comprehension and aggression. This finding not only reinforces the existing literature on the connection between linguistic skills and aggression (e.g., Clark et al., 2021; Progovac & Benítez-Burraco, 2019; Rose et al., 2022) but also broadens it by including the aspect of metaphor comprehension. Furthermore, distinct patterns of correlations with aggression were observed between conventional and novel metaphors. Conventional metaphors were negatively correlated with the hostility subscale of aggression, whereas novel metaphors exhibited negative correlations with subscales related to physical aggression, anger, and hostility. 	Comment by Cahen, Arnon: I think it would deepen rather than broaden, as metaphor comprehension is a kind of linguistic skill rather than an additional independent capacity. 	Comment by Cahen, Arnon: This was not a significant correlation (as per table 1 and your discussion above).
This observation can possibly be explained by the proposition thought that conventional and novel metaphors originate from different cognitive processes, namely, meaning retrieval from long- term memory versus controlled attentional processes, respectively. Specifically,  comprehending novel metaphors, as compared to conventional metaphors, is a more demanding skill that relies, to a greater degree, on  top-down controlled processes, with inhibitory control being one of the core features of these processes (e.g., Sana et al., 2021). Inhibitory control is a broad, multifaceted construct believed to depend on the reciprocal interactions between automatic, bottom-up processes, and deliberate, top-down processes (Nigg, 2017). It is known to be important for self-regulatory behaviors (Leshem, 2016) that, when impaired, are closely related to aggression (Lischinsky & Lin, 2020; Pawliczek et al., 2013; Romero-Lópezet al., 2021). Thus, it is possible that the association between insufficient comprehension of novel metaphors and a range of aggressive behaviors may indicate a more general difficulty in applying top-down inhibitory processes. However, it is important to note that the role of inhibitory control was not examined in this study, and therefore, caution should be exercised when interpreting these findings.	Comment by Cahen, Arnon: Perhaps better 'exploit'
Further examination of the direct effects of both conventional and novel metaphor comprehension, as well as the mediating effect of trait impulsivity on different types of aggression, revealed significant effects for conventional metaphor comprehension. 
Specifically, it was found that conventional metaphor (but not novel metaphors) comprehension is indirectly associated with physical aggression, verbal aggression, anger, and hostility types of aggression through its impact on trait impulsivity. Interestingly, adolescents with higher levels of conventional metaphor comprehension were less likely to exhibit trait impulsivity, which in turn reduced the levels of these types of aggression. 
	Impulsivity appears to be an important factor in explaining the relationship between understanding conventional metaphors, and aggression in adolescents. Based on the current results, difficulty in understanding metaphors alone may not predict aggression, but when combined with impulsivity, it may increase the likelihood of aggressive behavior in this age group. The direct effect of impulsivity on aggression aligns with the positive relationship between impulsivity and aggression reported in this study and in other relevant research (Bresin, 2019; Franco et al., 2016; Hecht & Latzman, 2015; Vigil-Colet et al., 2008; Yu, 2021). 	Comment by Cahen, Arnon: Just a general point: It seems that impulsivity on its own is a predictor of aggression (strong positive correlations), so combining it with anything at all would increase the likelihood of aggressive behavior. So, I think this statement needs to be somewhat more explicit on the predictive contribution of metaphor comprehension. I think you downplay it too much when you say that on its own it may not be enough - after all, the previous paragraph addresses the impact of metaphor comprehension (or the capacities underlying it) on impulsivity. So if impulsivity predicts aggression and (low) metaphor comprehension  predicts impulsivity, why is this relation not transitive? 
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The observed mediating effect of trait impulsivity solely in relation to conventional metaphor comprehension, and not novel metaphor comprehension, can be potentially explained by the unique contributions of conventional metaphor comprehension, impulsivity, age, and gender. These factors might may have collectively reduced the influence of novel metaphor comprehension on the various types of aggression. According to the path model analysis, increasing age and being female are associated with a higher ability in understandingto understand conventional metaphors, reducing the levels of impulsivity and therefore reducing aggression. In this context, it is one could plausible reasonable to hypothesize that the combination of age and gender along with conventional metaphor comprehension, may have contributed to the observed mediating effect of trait impulsivity on aggression. Evidence from developmental studies reported indicate that metaphor comprehension of metaphor steadily improves throughout childhood to adulthood (Rundblad & Annaz, 2010; Kasirer & Mashal, 2017; Willinger et al., 2019) and that there is a steady decrease in levels of impulsivity (Forrest et al., 2019; Harden & Tucker-Drob, 2011; Leshem, 2016) and in aggression (Charalampous et al., 2021; Karriker-Jaffe et al., 2008). Moreover, the influence of gender on metaphor comprehension, impulsivity, and aggression may further modify these relationships. Studies on gender differences report lower levels of impulsivity and aggression in females compared to males (Archer, 2004; Chapple & Johnson, 2007; Cross et al., 2011; Padgett & Tremblay, 2020; Weinstein & Dannon, 2015). However, it is important to note that definitive conclusions are lacking, particularly when considering the various types of impulsivity and aggression. Further research is necessary to delve deeper intouncover these complex interactions and to understand the specific mechanisms by which age and gender eaffect the relationships between metaphor comprehension, impulsivity, and different types of aggression.	Comment by Cahen, Arnon: This is odd. In page 10, where you detail the results, you state that females were found to have higher trait impulsivity (which already there sat uncomfortably with the claim that they also have greater metaphor comprehension, which, as you note, is correlated with lower impulsivity).	Comment by Cahen, Arnon: Again, contrary to what you say in p. 10. 
The current study has some limitations that should be mentioned. Levels of impulsivity and aggression were collected through self-reported questionnaires. Participants may provide inaccurate or socially biased responses or may lack self-awareness into of their own behavior. However, our consistent findings may suggest that participants’ responses are valid. Although the assessment of non-cognitive characteristics such as personality traits are is usually conducted by self-reported questionnaires and are is most common in psychological construct research  (McDonald, 2008; Robins et al., 2007), future studies should incorporate observations or questionnaires of by teachers/parents reporting on their child. The combination of observation, self-reports, and parent- and teacher reports might help to counteract dissimulation and other reporting biases as well as to and strengthen the convergent validity of our results.  Furthermore, Oour results are limited to adolescents. To expand the our knowledge regarding of the relationships between metaphor, impulsivity, and aggression, future studies should test these relationships in younger and older agepeople, and in different groups populations (e.g., ADHD, prisoners, youth at risk). 
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7. Conclusion
The current study'sOur findings demonstrated that impulsivity mediates the relationship between conventional metaphor comprehension and aggression. 
While researchers have explored the influence of metaphors on human cognition, including thinking and reasoning in both adults and children, less is known about the potential impact of metaphor comprehension on observable behavioral patterns, such as impulsivity and aggression. The current findings highlight the importance of considering metaphor comprehension as a cognitive process that can influence behavior. At the applied level, metaphors may be a powerful cognitive training tool that may help young adults by facilitatinges cognitive and emotional processes that will guide their thinking and reasoning and thus, influence automatic responses and encourage reflection before actionng. By recognizing the role of metaphor comprehension in shaping behavior, educational programs can be designed to improve metaphor comprehension abilities and potentially alleviate impulsive and aggressive tendencies among adolescents. Integrating metaphor comprehension training into educational curricula (e.g., such as analyzing and interpreting metaphoric language in literature or engaging in metaphorical thinking exercises) can foster a deeper understanding of abstract concepts, and can enhance overall cognitive and linguistic abilities, potentially leading to improved impulse control and reduced aggression.  
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