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Abstract 

This study examined the relations between interpretive understanding, sympathy, and moral 

emotion attribution in the prediction of oppositional defiant disorder (ODD) symptomatology in 

an ethnically diverse sample of 128 4- and 8-year-old children (49% girls).  Caregivers rated the 

children’s ODD symptoms.  Interpretive understanding was assessed using an advanced theory-

of-mind task.  Sympathy was measured via caregiver- and child-report.  Strength of moral 

emotion attribution (MEA) was assessed utilizing the children’s responses to six hypothetical 

moral transgressions.  Results revealed that interpretive understanding, sympathy, and strength of 

MEA in the exclusion domain predicted ODD symptoms negatively.  Caregiver-reported 

sympathy partially mediated and moderated the relation between interpretive understanding and 

ODD symptoms.  Strength of MEA in the rule violation domain moderated the relation between 

interpretive understanding and ODD symptoms.  The findings shed light on the importance of 

social-cognitive and affective-moral antecedents of ODD symptoms.   

Keywords:  oppositional defiant disorder, interpretive understanding, sympathy, moral 

emotion attribution, childhood 
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Interpretive Understanding, Sympathy, and Moral Emotion Attribution in  

Oppositional Defiant Disorder Symptomatology 

Oppositional defiant disorder (ODD) is a form of antisocial behavior characterized by the 

presence of a constellation of argumentative, defiant, antagonizing, and/or vindictive behaviors 

which generate substantial functional impairment [1].  To date, there is a general consensus that 

prevalent treatment methods for ODD have achieved limited success [2].  One reason for this 

may be that the developmental antecedents underlying ODD, as a distinct disorder, have been 

largely unexplored empirically (e.g., [3]); that is, although ODD and conduct disorder (CD), 

another type of antisocial behavior, are considered to be distinct disorders [1], to a very great 

extent, ODD has been examined concomitantly with CD under the umbrella terms “disruptive 

behavior disorders” or “conduct problems” (e.g., [3]).  Indeed, clinical-developmental scientists 

have argued that identifying the developmental precursors of antisocial conduct in children is of 

critical importance to the further development of both theory and treatment [4, 5].   

The present study aimed to fill this research gap, in part, by investigating social-cognitive 

and affective-moral factors that may contribute to ODD symptomatology.  We focused on social-

cognitive development (i.e., interpretive understanding) and moral emotions (i.e., sympathy and 

moral emotion attribution [MEA]) as antecedents of ODD symptoms, as developmental scientists 

have argued that these are key components in the genesis of various types of antisocial behavior 

[6, 7].  We studied these relations in an ethnically diverse sample of 4- and 8-year-old children, 

as research indicates that the first symptoms of ODD typically emerge at approximately 4 years 

of age and increase until approximately 8 years of age, at which point they become relatively 

stable [8], and a similar developmental trajectory (i.e., an increase between 4 and 8 years of age) 

is suggested for interpretive understanding, sympathy, and MEA [9, 10, 11, 12]. Thus, studying 
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developmental antecedents in these developmental periods appears particularly relevant to 

deepening our understanding of the social-cognitive and affective precursors of ODD symptoms.   

Oppositional Defiant Disorder, Interpretive Understanding, and Sympathy 

The first aim of the present study was to investigate the link between ODD symptoms 

and interpretive understanding.  Developmental scientists have utilized interpretive 

understanding as a means of assessing advanced perspective-taking, or theory-of-mind, skills in 

children [9, 13].  Interpretive understanding, which emerges between the ages of 4 to 8 years, 

involves the coordination of one’s own with more than one “other” perspective (i.e., second-

order theory of mind; [14]) and the capacity to recognize that two other people, although exposed 

to the same information and, thus, possessing the same knowledge, may have completely 

different interpretations [9].  It has been argued that deficient perspective-taking skills are 

associated with various forms of antisocial behavior in children (e.g., [15]).  Despite this 

argument, several recent studies have found that antisocial children may not be deficient in 

perspective-taking skills (e.g., [16-18]) and may, in fact, even be superior in these skills (e.g., 

[19, 20]).  Moreover, limited studies have suggested that preschoolers with antisocial behavior 

have perspective-taking skills similar to preschoolers who are not antisocial (e.g., [21, 22]).   

Additionally, we aimed to investigate the link between ODD symptoms and sympathy.  

Sympathy (i.e., other-oriented concern), like empathy (i.e., emotional contagion), involves the 

sharing of an emotional experience with another; however, unlike empathy, sympathy entails the 

distancing of oneself from the other, as it does not involve the sharing of the same/similar 

emotion as the other [23, 24].  Developmentally, it has been suggested that sympathy is more 

mature than empathy, as it requires a higher degree of distinction between the self and others 

(i.e., a higher degree of perspective-taking; e.g., [10]); it has been suggested that sympathy 
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emerges when one feels connected to others and views others positively [11].  Hence, sympathy 

may require the ability to take more than one “other” perspective, which, as previously stated, 

emerges at the age of 6 to 7 years (i.e., second-order ToM).  

There is empirical evidence for the notion that children with antisocial behavior are 

deficient in sympathy (e.g., [25, 26]).  However, in the limited studies with preschool-aged 

children, no relation between a deficiency in sympathy and disruptive behavior disorders has 

been documented (e.g., [27, 28]).  In general, the literature appears to be inconsistent with 

respect to when a deficiency in sympathy in disruptive children becomes evident; whereas some 

argue that a deficiency is apparent in the early elementary school years (e.g., [27]), others argue 

for the idea that a deficiency becomes increasingly noticeable with age [10].   

We investigated the relations between ODD and interpretive understanding, and ODD 

and sympathy, in 4- and 8-year-olds to disentangle some of these inconsistencies.  

Oppositional Defiant Disorder, Interpretive Understanding, and Moral Emotions 

One reason for the inconsistent findings in previous research regarding the relations 

between perspective taking and antisocial behavior, and sympathy and antisocial behavior, may 

be the failure of previous studies to take into account the effects of a mediating variable(s) in 

regards to these relationships [29].  We were therefore interested in examining the mediating role 

of sympathy on the relation between ODD symptoms and interpretive understanding.  As already 

stated, it has been suggested that sympathy requires a high degree of distinction between the self 

and others [10].  Thus, sympathy may require interpretive understanding; as such, children with 

antisocial behavior may be deficient in sympathy as a result of being deficient in interpretive 

understanding.  Theoretically, the idea that sympathy requires interpretive understanding has 

been supported (e.g., [30, 31, 32]).  However, Shechtman [18] discovered that aggressive 7- to 
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14-year-old boys were deficient in sympathy but not in perspective taking; nevertheless, a 

moderate positive correlation between perspective taking and sympathy was found, suggesting 

that although perspective taking and sympathy are associated, there nonetheless exists the 

possibility that each has a direct link to antisocial behavior.   

We were also interested in investigating the mediating role of MEA on the relation 

between ODD symptoms and interpretive understanding.  Moral emotion attribution has been 

defined as the assignment of a negative (i.e., moral) emotion(s), such as guilt, to the self as a 

hypothetical victimizer [33].  Moral emotion attribution requires the capacity to coordinate 

another’s perspective with one’s own perspective [34]; thus, first-order theory of mind [35] may 

be required for MEA.  Indeed, there is evidence that children 3 to 4 years of age, who are at the 

age of acquisition of first-order theory of mind, comprehend the moral norms of justice and care 

[36] and, as such, may be able to attribute moral emotions following rule violations [13].  

However, research has shown that children younger than 8 years of age tend to attribute positive 

emotions (e.g., happy) to the self-as-victimizer (i.e., “the happy victimizer phenomenon”; see 

[12] for a review).  Conceptually, researchers have suggested that this is due to the fact that in 

elementary school, children acquire the ability to coordinate the perspectives of the victimizer 

and the victim (i.e., second-order theory of mind), resulting in sympathy for the victim and, 

consequently, MEA [31, 32].  Therefore, interpretive understanding may be required for MEA 

[7] which, in turn, may result in decreased antisocial behavior.  Indeed, previous studies have 

documented a positive link between the attribution of positive emotions to the self-as-victimizer 

and antisocial behavior (see [7]).  However, research with preschoolers concerning the 

association between antisocial behavior and MEA has not yet been conducted.  Empirically, the 

only study to date which has examined the relation between interpretive understanding and MEA 
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found no significant association between interpretive understanding and MEA in 5-, 7-, and 9-

year olds, regardless of social behavior [13].   

Empirical studies regarding the relation between interpretive understanding and 

sympathy, and interpretive understanding and MEA, are scarce, and, with respect to the 

mediating roles of sympathy and MEA on the relation between ODD symptoms and interpretive 

understanding, non-existent.  The present study is the first to address these relations in a sample 

of 4- and 8-year-olds.   

Oppositional Defiant Disorder, Sympathy, and Moral Emotion Attribution 

Furthermore, we were interested in examining the mediating role of MEA on the relation 

between ODD symptoms and sympathy.  Researchers have argued for the importance of 

sympathy for MEA (e.g., [31, 32]) and some studies have supported this link.  For example, Blair 

[25] documented that children with psychopathic tendencies display a deficiency in attributing 

moral emotions and in sympathy.  Theoretically, it has also been suggested that MEA mediates 

feelings of sympathy and prosocial behaviors [37].  Hence, a deficiency in sympathy may not 

necessarily lead to antisocial behavior; rather, a deficiency in MEA, resulting from a deficiency 

in sympathy, may motivate antisocial behavior.  Furthermore, the question of whether or not 

sympathy and MEA interact to predict antisocial behavior remains unanswered; there is limited 

evidence that this may be the case for the prediction of prosocial behavior.  For example, 

findings from two studies with 6-year-olds showed that only in cases in which MEA was low or 

moderate was sympathy significantly associated with prosocial behavior, with low sympathy 

associated with lower prosocial behavior than high sympathy [38, 39].  

 In summary, the extant literature suggests that links exist between ODD and interpretive 

understanding, ODD and sympathy, sympathy and interpretive understanding, MEA and 
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interpretive understanding, and sympathy and MEA; nevertheless, research has not examined 

ODD symptomatology specifically.  The present study, therefore, aimed at investigating the 

relations between interpretive understanding, sympathy, and MEA in predicting ODD 

symptomatology.  Specifically, we investigated the following research questions:  First, we 

examined if there is a direct link between ODD symptoms and interpretive understanding, and a 

direct link between ODD symptoms and sympathy.  Second, we investigated the mediating roles 

of sympathy and MEA on the relation between ODD symptoms and interpretive understanding.  

Third, we examined the mediating role of MEA on the relation between ODD symptoms and 

sympathy.  Lastly, we tested whether there were interactive effects between interpretive 

understanding, sympathy, and MEA on ODD.   

Based on the literature, we hypothesized that both interpretive understanding and 

sympathy would predict ODD symptoms negatively.  We also expected that both sympathy and 

MEA would mediate the relationship between ODD symptoms and interpretive understanding, 

and that MEA would mediate the relationship between ODD and sympathy.  Finally, based on 

related research, we hypothesized that MEA would moderate the relationship between ODD and 

sympathy. 

Method 

Participants 

A total of 128 children and one of their caregivers (84% mothers) participated in the 

current study.  There were 67 4-year-olds (M = 4.43 years, SD = .27, 30 girls [45%]) and 61 8-

years-olds (M = 8.48 years, SD = .27, 32 girls [52.5%]).  Participants were recruited from the 

suburbs of a major Canadian city, primarily from recreation and community centers, and from a 

pre-existing participant database, through direct interaction and telephone recruitment methods, 
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respectively.  In order to participate in the study, children had to comprehend and speak English, 

and caregivers had to comprehend, read, and write English.  The only exclusion criterion was an 

autism spectrum disorder in the child.   

The majority of caregivers noted completing university (55%), followed by college 

(23%), grad school (13%), and high school (9%).  According to Census data, this distribution is 

fairly representative of the community [40]; hence, our sample was only representative of the 

community from which it was drawn.  Ninety-six percent of the caregivers indicated having a 

partner.  The ethnic origins reported by the caregivers were Western European (36%), South 

Asian (16%), Eastern European (10%), East Asian (4%), West, Central, and Southeast Asian 

(5%), African (3%), Latin, Central, and South American (5%), and other/multiple origins (21%).  

Approval for the study was obtained from the Office of Research Ethics.  

Measures  

Oppositional defiant disorder (ODD).  Caregiver ratings were used to assess ODD 

symptomatology in the children.  Specifically, to assess ODD symptoms in 4-year-olds, the 

DSM-oriented scale for ODD from the Child Behavior Checklist for 1.5- to 5-year-olds 

(CBCL/1½-5; [41]) was utilized.  An example of an item is “My child is disobedient”.  To assess 

ODD symptoms in 8-year-olds, the DSM-oriented scale for ODD from the Child Behavior 

Checklist for 6- to 18-year-olds (CBCL/6-18; [42]) was used.  An example of an item is “My 

child is disobedient at school”.  Caregivers rated items on a 6-point Likert scale ranging from 1 

to 6 (i.e., not at all true to always true).  Cronbach’s  for the ODD symptoms scale was .85 and 

mean scale scores were computed. 

Interpretive understanding.  The interpretive understanding task from Lalonde and 

Chandler [9] was employed.  The child was shown two hand puppets, Tim and Jane, by the 
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interviewer and was told the following:  “I want you to pretend that these dolls are real people 

just like you and me.  That means that they see and hear and know things just like real people.  

Okay?  They live together in this box, their house.  When Tim and Jane are inside their house, 

they cannot hear what we're saying, and they cannot see what we're doing”.  After the child 

agreed that when the puppets were inside their house they could not hear what the interviewer 

and the child were saying or doing, the child was told that the interviewer and the child were 

now going to look at some pictures together that Tim and Jane had never seen before.  The 

interviewer then took a line drawing of an elephant and an orange out of an envelope and 

presented it to the child; the child was asked to describe the full picture in detail.  Next, the 

picture was placed back in the envelope (which had a small rectangular cutout) so only a very 

small part of it could be seen (i.e., the restricted view).  Subsequently, the child was told to 

remember that Tim and Jane had never seen this picture before and that they (i.e., the child and 

the interviewer) were going to show it to them, but that all Tim and Jane would see was the small 

part (the interviewer pointed to the restricted view).  The interviewer then took Tim out of the 

house and said, “So Tim has never seen this picture before. What will Tim say this is?”  The 

same procedure was repeated for the other puppet.  Next, the interviewer took a line drawing of a 

ship and a witch out of an envelope and the procedure was repeated.  All of the child’s answers 

were recorded verbatim by the interviewer. 

Coding.  The coding of each child’s responses was adapted from the coding procedure 

established by Lalonde and Chandler [9] and Malti et al. [13].  That is, for each picture, for each 

puppet, if the child mentioned none of the original elements of their description of the full 

picture for their description of the puppet’s restricted view, it was coded as “no error” (i.e., 0).  

However, if for their description of the puppet’s restricted view the child mentioned either all the 
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original elements of their description of the full picture or trace elements of their description of 

the full picture, it was coded as a “reality error” (i.e., 1) or a “contamination error” (i.e., 2), 

respectively.  Next, for each picture, the equality of descriptions (i.e., the child’s description of 

Tim’s restricted view and the child’s description of Jane’s restricted view) was coded; if the 

child gave the same descriptions for both puppets, the code “equal interpretations” was used (i.e., 

0) and if the child gave different descriptions for both puppets, the code “different 

interpretations” was used (i.e., 1).  Third, response pairs for each picture were coded for 

interpretive understanding.  To elaborate, if the child’s description of Tim’s restricted view and 

of Jane’s restricted view both had “no error”, and the interpretations were “different”, the code 

“interpretive” was utilized (i.e., 0).  However, if the child’s description of Tim’s restricted view 

and/or the child’s description of Jane’s restricted view contained an error, and/or if the 

interpretations were “equal”, the code “non-interpretive” was used (i.e., 1).  Finally, the 

interpretive understanding on both pictures was coded to derive an overall score of the child’s 

interpretive understanding:  If the child scored “non-interpretive” on both pictures, the code 

“overall non-interpretive” was used (i.e., 0), if the child scored “non-interpretive” on one picture 

and “interpretive” on the other, the code “overall transitional” was used (i.e., 1), and, if the child 

scored “interpretive” on both pictures, the code “overall interpretive” was (i.e., 2).   

A random sample (n = 34) of responses was coded by two independent raters to calculate 

inter-rater reliability.  Cohen’s  was .97 and all disagreements were discussed until a consensus 

was obtained.     

Sympathy.  Caregiver- and child self-reports of sympathy were utilized.   

Caregiver-reports.  The caregiver sympathy scale consisted of five items from Zhou, 

Valiente, and Eisenberg [43].  An example of an item is “My child usually feels sorry for other 
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children who are being teased”.  Caregivers rated items on a 6-point Likert scale ranging from 1 

to 6 (i.e., not at all true to always true).  Cronbach’s  for the scale was .86 and mean scores 

were computed.   

Child self-reports.  The child self-report scale consisted of six items from Zhou et al. 

[43].  The child self-report scale of sympathy [43] had been extensively validated in very similar 

age groups by other researchers (e.g., [38, 44]).  An example of a sentence is “When I see 

someone being picked on, I feel kind of sorry for them”.  The child was read each sentence by 

the interviewer and asked whether the sentence was like them or not and, if the child answered 

that the sentence was like them, they were then asked if it was really like them or sort of like 

them.  The child’s responses were coded as 0 (“No, this does not sound like me”), 1 (“This is sort 

of like me”), or 2 (“This is really like me”).  Cronbach’s  for the scale was .76 and sum scores 

were calculated.   

Moral emotion attribution (MEA).  Six hypothetical vignettes representing three moral 

transgression domains (i.e., rule violation, exclusion, not prosocial) were read to each child by 

the interviewer.  The stories had been extensively validated in previous research examining 

children of similar ages as in the present study (see [13, 39, 45, 46]), and were accompanied by 

colored drawings and matched to the sex of the child.  An example of the boys’ version of a 

vignette in the rule violation domain is: “Marc brought a chocolate bar to school.  He shows the 

chocolate to James and puts it back in his jacket.  James really likes chocolate so when nobody is 

watching he takes the chocolate bar from Marc’s jacket and eats it”. 

Following the reading of each vignette to the child by the interviewer, the child was 

asked the following two questions:  (1) Emotion attribution(s) to the self as a hypothetical 

victimizer:  “How would you feel if you had done what (hypothetical victimizer’s name) did?”  If 
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the child said “I don’t know”, the child was then asked “If you had (behavior of hypothetical 

victimizer), would you feel a little good, a little bad, or a little good and bad?”  The child’s 

answer(s) to this question was recorded verbatim; and (2) Strength of the emotion attribution(s) 

to the self as a hypothetical victimizer:  “You said you would feel (emotion attribution from 

Question 1).  How strong would you feel (emotion attribution from Question 1)?”  In order to 

answer this question, we used a 3-point numerical Likert scale that the child had to point to.  

Before using this scale, however, we ensured that the child understood that they would be using 

the different-sized squares to tell us about the strength of their emotions.  

Coding.  For Question 1, only the first emotion reported by the child was recoded as 0 

(positive/amoral) versus 1 (negative/moral), as, typically, children in these age groups do not 

frequently attribute more than one emotion [39].  This coding procedure was consistent with 

previous studies (e.g., [39, 46]).  For Question 2, the strength of the reported emotion was coded 

as 1 if the child pointed to the smallest square (i.e., not strong), 2 if the child pointed to the 

middle square (i.e., quite a bit), and 3 if the child pointed to the largest square (i.e., very strong).    

Thereafter, for each of the six stories, the positive (0) or negative (1) score was combined 

with its strength to derive a continuous emotional intensity score which ranged from 1, reflecting 

a high intensity amoral emotion, to 6, reflecting a high intensity moral emotion.  The emotional 

intensity scores were then aggregated within domain to derive an emotional intensity score for 

each domain (i.e., rule violation, exclusion, not prosocial).  This aggregation was justified, as the 

emotional intensity scores for the stories representing the rule violation, exclusion, and not 

prosocial domains were significantly correlated, r = .34 (p < .01), r = .20 (p < .05), and r = .37 (p 

< .01), respectively.  

Procedure 
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The child and their caregiver visited the research laboratory for one session.  Written 

informed consent was obtained from the caregiver and oral assent was obtained from the child.  

Each child was then individually interviewed in a laboratory room.  The interviews lasted, on 

average, 45 minutes.  The interviewers were psychology undergraduate students extensively 

trained in the interview technique and procedures.  While the child was being interviewed, the 

caregiver remained in a waiting area at the laboratory and filled in a questionnaire.  At the 

completion of the child interview, the caregiver was debriefed and the child was given a 

certificate and an age-appropriate book.   

Results 

Descriptive Analyses 

Table 1 displays the means and standard deviations of the study variables by age group.  

Eight-year-olds showed more sympathy and interpretive understanding than 4-year-olds, t(126) 

= 8.74, p < .001, d = 1.56 and t(124) = 6.61, p < .001, d = 1.19, respectively.  Furthermore, the 

strength of MEA in the exclusion domain was significantly higher in 8-year-olds than in 4-year-

olds, t(117) = 2.45, p < .05, d = .45, as was the strength of MEA in the not prosocial domain, 

t(119) = 2.78, p < .01, d = .51. 

The correlations among the variables are displayed in Table 2.  Oppositional defiant 

disorder symptoms were negatively associated with caregiver-reported sympathy, child-reported 

sympathy, and strength of MEA in the exclusion domain.  Interpretive understanding was 

positively related to child-reported sympathy, strength of MEA in the not prosocial domain, and 

age group.  Furthermore, child-reported sympathy was positively associated with strength of 

MEA in the exclusion domain, sex, and age group.  Moreover, strength of MEA in the rule 

violation, exclusion, and not prosocial domains were positively correlated with each other, and 
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strength of MEA in the exclusion and not prosocial domains was positively associated with age 

group.   

Interpretive Understanding, Sympathy, and Moral Emotion Attribution:  Direct and 

Moderator Effects on Oppositional Defiant Disorder  

In order to examine main and moderator effects on ODD symptoms, a series of 

hierarchical multiple linear regression analyses were performed in SPSS version 19.  All 

predictor variables had been centered at the mean, with the exclusion of age group and sex.  

ODD was the dependent variable in all regression models.  The predictor variables were 

interpretive understanding, child self-reported sympathy, caregiver-reported sympathy, strength 

of MEA in each of the three domains, age group, sex, and their interactions.  Preliminary 

analyses revealed no significant interactions between age group or sex and the other predictors 

on ODD symptoms, and no significant interaction between age group and sex on ODD 

symptoms; thus, developmental and sex differences were not further examined.   

In the first step of each regression, age group and sex of the child were entered as control 

variables, as previous studies have revealed developmental and sex differences in the main 

study variables (e.g., [8, 13, 30, 46]).  In the second step, two variables were entered as 

predictors (e.g., interpretive understanding and caregiver-reported sympathy).  In the third step, 

the interaction term for the two respective predictor variables was entered as a predictor (e.g., 

interpretive understanding x caregiver-reported sympathy); each interaction term was created by 

calculating the product of the two variables being tested in the second step.   

The results of the regression analyses for ODD symptoms, interpretive understanding, 

and sympathy revealed that child- and caregiver-reported sympathy, as well as an interaction 

between interpretive understanding and caregiver-reported sympathy, predicted ODD symptoms 
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negatively (Table 3).  Utilizing unstandardized, centered predictor variables, the interaction was 

plotted following the procedure by Aiken and West (1991) and Dawson and Richter (2006; see 

[47]; Figure 1).  In order to interpret the interaction, simple slope analyses were performed; to 

obtain the b, the formula described by Aiken and West ([48]; i.e., b = b1+ b3Z) was utilized.  In 

order to obtain the significance of the slope, the worksheet for unstandardized, centered 

variables with simple slopes developed by Dawson [47] was used.  As displayed in Figure 1, in 

cases in which caregiver-reported sympathy was low, both low and high interpretive 

understanding had no implications for ODD symptoms (simple slope b = .08, ns); however, in 

cases in which caregiver-reported sympathy was high, interpretive understanding was associated 

with ODD, with low interpretive understanding associated with higher ODD symptoms than 

high interpretive understanding (simple slope b = -.25, p < .05).  

The results of the regression analyses for ODD symptoms, interpretive understanding, 

and MEA showed that interpretive understanding and strength of MEA in the exclusion domain, 

as well as an interaction between interpretive understanding and strength of MEA in the rule 

violation domain, predicted ODD symptoms negatively (Table 4).  The interaction was plotted 

and interpreted utilizing the same procedures outlined in the aforementioned interaction (Figure 

2).  In cases in which there was high strength of MEA in the rule violation domain, both low and 

high interpretive understanding had no implications for ODD symptoms (simple slope b = .17, 

ns); however, in cases in which there was low strength of MEA in the rule violation domain, 

interpretive understanding was associated with ODD symptoms, with low interpretive 

understanding associated with higher ODD symptoms than high interpretive understanding 

(simple slope b = -.58, p < .01).  
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Interpretive Understanding, Sympathy, and Moral Emotion Attribution:  Direct and 

Mediator Effects on Oppositional Defiant Disorder  

To test the mediating effects of sympathy and strength of MEA on the relation between 

interpretive understanding and ODD symptoms and the mediating effect of MEA on the relation 

between sympathy and ODD symptoms, we employed structural equation modeling (SEM) using 

SPSS Amos version 19.  Maximum likelihood bootstrapping with a 95 percent bias-corrected 

confidence level and 2000 bootstrap samples was used to obtain the significance of the indirect 

effects.  Missing values in the original dataset were replaced with expectation-maximization 

(EM) imputation [49]; EM was acceptable, as only 2% percent of our data was missing [50].   

Table 5 displays the standardized regression weights of the paths. Age group, sex, and 

caregiver education (a measure of socioeconomic status; see [39]) were utilized as control 

variables in each model.  Overall, for all models, model fit was excellent to adequate [51].  For 

Model 1, CMIN (3) = 2.43 (p = .49); RMSEA = .00. Similarly, for Model 2, CMIN (3) = 2.43 (p 

= .49); RMSEA = .00.  For Models 3 and 4, CMIN (13) = 19.70 (p = .10); RMSEA = .06, and 

CIMN (13) = 20.78 (p = .08); RMSEA = .07, respectively.  For Model 5, CMIN (13) = 15.64 (p 

= .27); RMSEA = .04.  

In Model 1, interpretive understanding predicted caregiver-reported sympathy positively 

which, in turn, predicted ODD symptoms negatively; the negative indirect (i.e., mediated) effect 

from interpretive understanding to ODD symptoms was significant.  However, it was partial 

mediation, as the direct effect controlling for the mediator (Path c’) had a regression weight 

greater than 0 [52]; our results indicated a regression weight of -0.15 for the total effect not 

controlling for the mediator and a regression weight of -0.12 for the direct effect controlling for 

the mediator (Path c’).  An additional way of testing for complete mediation is by using the 
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formula ab/c (indirect effect divided by total effect); if the number is at least .80, complete 

mediation is indicated [52].  In our mediation, the value representing the latter formula was .27, 

indicating partial mediation.  As our regression analysis indicated that caregiver-reported 

sympathy also moderated the effect of interpretive understanding on ODD symptoms, caregiver-

reported sympathy was both a moderator and a mediator of interpretive understanding on ODD 

symptoms [49].  Preacher, Rucker, and Hayes [53] discuss the concept of a three-variable 

moderated mediation and refer to it as a conditional indirect effect; they define it as “the 

magnitude of an indirect effect at a particular value of a moderator (or at particular values of 

more than one moderator)” (p. 186).  Models 2-5 did not reveal any further mediating effects.  

Discussion  

The present study investigated the relations between ODD symptomatology and 

interpretive understanding, sympathy, and MEA in an ethnically diverse sample of 4- and 8-year-

old children.  To date, empirical studies regarding social-cognitive and affective-moral 

antecedents of ODD symptoms in these age groups have remained scarce.  Our study, therefore, 

makes a useful contribution to the clinical-developmental literature in this area. 

Regarding age differences in the study variables, ODD symptomatology in 4-year-olds 

was not significantly different from ODD symptomatology in 8-year-olds, supporting the idea 

that ODD remains stable throughout childhood (e.g., [54, 8]).  Additionally, the fact that 8-year-

olds demonstrated significantly more interpretive understanding than 4-year-olds was expected, 

as with typical cognitive development, interpretive understanding emerges between 4 to 8 years 

of age, typically at 6 years of age [9] and involves second-order false belief understanding which 

typically emerges at the age of 6 to 7 years [9, 14]).  Moreover, a significant difference existed 

between 4- and 8-year-olds on self-reported sympathy, with 8-year-olds reporting higher 
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sympathy; this supports the developmental literature regarding the trajectory of sympathy 

development [10, 11].  However, no difference was found between 4- and 8-year-olds on 

caregiver-reported sympathy; with multiple informant data, if there is discordance on the results 

obtained with the measurements (in this case, sympathy), one explanation may be that each 

measurement is accessing a diverse and unique facet of the variable being measured [55].  Last, 

strength (i.e., intensity) of MEA in the exclusion and not prosocial domains was significantly 

higher in 8-year-olds than in 4-year-olds, suggesting that these domains require past experience 

with such situations in order to anticipate the consequences [56, 13] and the development of 

working memory which allows the accessing of memories of these past situations [57, 58].       

One significant finding was that interpretive understanding predicted ODD symptoms 

negatively.  This finding indicates that advanced perspective-taking skills (i.e., interpretive 

understanding) may decrease ODD symptoms by allowing the child to predict how others will 

respond to his/her behavior [59].  This finding extends the argument that deficient perspective-

taking skills are associated with antisocial behavior (e.g., [15]) and contradicts studies suggesting 

that intact or superior perspective-taking skills are associated with antisocial behavior (e.g., [16-

18]).  The contradictory findings may be due to different methodologies utilized to assess 

perspective taking and/or to different forms of antisocial behavior examined across studies.  

Future studies are required to further disentangle how different measures of perspective-taking 

skills are associated with ODD symptoms.  Moreover, no interaction was found between age 

group and interpretive understanding on ODD symptoms, disconfirming the idea that in 

preschool-aged children, perspective taking and antisocial behavior are not related (e.g., [21]).  

Rather, our findings implicate that a more differentiated social understanding is negatively 

associated with ODD symptoms in both early and middle childhood.    
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As expected, both caregiver- and child-reported sympathy directly predicted ODD 

symptoms negatively.  These results support and extend the literature associating antisocial 

behavior with a deficiency in sympathy (e.g., [25, 26]).  Thus, lower concern for others may 

motivate ODD symptoms by decreasing or eliminating the desire to improve the state of others 

or prevent harm to others [10, 60].  These findings implicate that one plausible underpinning of 

sympathy is emotional regulation; although not examined in the present study, the ability to 

regulate one’s emotions has been found to have a positive relation with sympathy (e.g., [23]).  

Additionally, there was no significant interaction between age group and sympathy on ODD 

symptoms, disconfirming the notion that in preschool-aged children, antisocial behavior is not 

associated with a deficiency in sympathy (e.g., [27]).  The inconsistent findings may be due to 

differences in the measures utilized to assess sympathy.  For example, Miller and Eisenberg [10] 

argue that, in contrast to vignette/behavioral measures, questionnaire methods, such as the one 

utilized in the present study, measure overt sympathy in the individual (i.e., trait sympathy) and, 

thus, are more valid [30].  The contradictory findings may also be due to the diverse types of 

antisocial behavior investigated across studies; different forms of antisocial behavior may be 

associated with diverse trajectories of sympathy development.   

Our hypothesis on the mediating role of sympathy in the relationship between ODD 

symptoms and interpretive understanding was partially confirmed.  More specifically, we found 

that the negative indirect (i.e., mediated) effect from interpretive understanding to ODD 

symptoms was significant when caregiver-reported sympathy was the mediator.  These results 

provide evidence for the notion that sympathy requires interpretive understanding (e.g., [32]); 

that is, interpretive understanding allows the child to predict how others will respond to his/her 

behavior which may produce in the child the desire to improve the state of others or prevent 
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harm to others (i.e., concern), and this concern may then predict social behavior (i.e., decrease 

ODD symptoms).   

Interestingly, caregiver-reported sympathy also moderated the effect of interpretive 

understanding on ODD symptoms.  This moderation supports the partial mediation discovered.  

More specifically, interpretive understanding predicted caregiver-reported sympathy positively 

which then predicted ODD symptoms negatively.  However, caregiver-reported sympathy also 

moderated the direct effect of interpretive understanding on ODD symptoms, such that only in 

cases in which caregiver-reported sympathy was high was interpretive understanding associated 

with ODD, with low interpretive understanding associated with higher ODD symptoms than high 

interpretive understanding.  Therefore, a direct effect from interpretive understanding to ODD 

symptoms still existed even though the mediation was present.  This moderated mediation is in 

line with the idea of sympathy as a motivator of social behavior [33, 39].  Moreover, it supports 

the idea that sympathy is underpinned by diverse antecedents [23]; in the case of mediation, we 

found that interpretive understanding underlies sympathy and, in the case of moderation, other 

variables not examined in the present study, for example, emotional regulation, may underpin 

sympathy.  These different underpinnings may produce diverse pathways to ODD.   

In sum, although caregiver- and child-reported sympathy directly predicted ODD 

symptoms negatively, caregiver-reported sympathy was also a mediator and moderator of 

interpretive understanding on ODD symptoms.  Possibly, other- versus self-reports access 

different underpinnings of sympathy, producing different routes to the same outcome (i.e., ODD; 

see [55]).  

Contrary to our expectation, we did not find a mediating effect of MEA on the 

relationship between ODD symptoms and interpretive understanding.  This result contradicts the 
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assumption that interpretive understanding is required for MEA (e.g., [31]).  However, in the 

present study, we utilized intensity of the attributed emotion and not just the positive (i.e., 

amoral) and negative (i.e., moral) distinction in the attributed emotion as in previous research 

(e.g., [46]).  Thus, advanced perspective taking may predict the valence of an emotion but not the 

intensity of the emotional valence.  Nonetheless, our findings support Malti et al. [13] who found 

no significant association between interpretive understanding and MEA in early and middle 

childhood, regardless of social behavior.   

Another important finding was that less intense moral emotions in the exclusion domain 

predicted higher ODD symptoms.  This suggests that exclusion is the domain which represents 

ODD the most in terms of emotional deficits, for example, hostility, defiance, and anger towards 

others.  This is in line with social domain research which has shown that children’s sociomoral 

development is domain-dependent in relation to social behavior [61].  Future studies are 

warranted to determine whether specific MEA domains mediate the relation between ODD 

symptoms and interpretive understanding. 

In addition, we found that MEA intensity in the rule violation domain moderated the 

effect of interpretive understanding on ODD symptoms; only in cases in which there was low 

strength of MEA in the rule violation domain was interpretive understanding associated with 

ODD, with low interpretive understanding associated with higher ODD symptoms than high 

interpretive understanding.  Hence, intensity of MEA in the rule violation domain may be an 

important motivating mechanism in the prevention of ODD symptoms.  

Contrary to our expectation, our findings revealed no mediating role of MEA in the 

relation between ODD symptoms and sympathy.  This finding contradicts the idea that sympathy 

is important for MEA (e.g., [32]) and the notion that a deficiency in MEA, resulting from a 
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deficiency in sympathy, motivates antisocial behavior.  Rather, our finding provides evidence for 

the idea that sympathy and MEA develop in a distinct fashion and are likely to predict social 

behavior differentially over the course of development [33].  Nevertheless, the possibility of 

moral reasoning and/or specific domains of MEA mediating the relation between ODD 

symptoms and sympathy still exists and should be examined empirically in future studies.     

Moreover, we did not find an interaction between sympathy and MEA on ODD 

symptoms.  Again, this implicates that sympathy and MEA develop in a distinct fashion and 

have differential relations to antisocial behavior [33].  Our results contradict related findings in 

previous studies with prosocial behavior [38, 39]; yet, previous studies examined moral 

motivation.  Furthermore, the predictors of antisocial and prosocial behavior may vary.  Future 

research on the role of different moral emotions in prosocial and antisocial behavior is 

warranted. 

In sum, the present study provides novel information on the social-cognitive and 

affective-moral antecedents of ODD symptoms in early and middle childhood.  Nevertheless, 

this study was not without limitations.  First, we measured ODD symptoms in a community 

sample of children.  ODD symptomatology is found in community samples but with less 

intensity, or to a lesser degree; as per the DSM-IV-TR diagnosis criteria for ODD [1], “a criterion 

is met only if the behavior occurs more frequently than is typically observed in individuals of 

comparable age and developmental level and the disturbance in behavior must cause clinically 

significant impairment in social, academic, or occupational functioning” (p. 100).  Hence, future 

studies are required in order to determine whether these findings replicate in clinically-referred 

children with ODD.  Second, this study was cross-sectional and does not allow for causal 

conclusions; longitudinal studies are necessary to examine intra-individual differences in ODD 
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symptoms, interpretive understanding, and moral emotions.  Third, we relied on caregiver 

measures of ODD symptoms; the reliability of measurement of ODD may be improved by 

utilizing multiple informants [55].  Future studies should include teacher-reports, as well as 

observational measures, of ODD.  Fourth, we changed the response format on the CBCL items 

from a 3-point Likert scale to a 6-point Likert scale which may have impacted the psychometrics 

of the measure; however, considering our reliability coefficient (i.e., Cronbach’s ), reliability 

among the scale items did not suffer.  Furthermore, other researchers (e.g., [46]) have used a 6-

point Likert scale format to assess children’s behavior and it appears to work quite well.  Fifth, 

the socioeconomic status of our sample, as determined by education level, was only 

representative of the community from which the sample was drawn; thus, the study necessitates 

replication using a more diverse sample with respect to socioeconomic status in order to 

determine if the results would hold.  Sixth, as the majority of caregivers in our sample reported 

having a partner, it remains equivocal whether the same results would have been obtained had 

our sample been more varied with respect to family composition.  Seventh, we used interpretive 

understanding as a measure of perspective-taking ability; interpretive understanding typically 

emerges at the age of 6 years [9] and, hence, this task may have been very complex for 4-year-

olds, limiting the generalizability of our findings with respect to the age x interpretive 

understanding effect on ODD; assessments of both standard ToM and this more complex task 

may have added to the generalizability of the findings.  Nevertheless, other studies have provided 

evidence that some children below the age of 6 years are indeed able to pass the interpretive 

understanding task (e.g., [62, 63]), and the interpretive understanding task has been used by other 

researchers in similar age groups and similar results have been obtained (e.g., [13]); thus, we 

believe that the interpretive understanding task is still a valid measure to assess advanced 
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perspective-taking skills in young children.  Future research that utilizes perspective-taking 

measures with varying degrees of complexity is required to further disentangle the relations 

between ODD, perspective-taking, and moral emotions. 

Despite these limitations, our study demonstrated the effects of interpretive 

understanding, sympathy, and MEA on ODD symptomatology in an ethnically diverse sample of 

4- and 8-year-olds.  Investigating the social-cognitive and affective-moral antecedents of ODD 

symptoms may contribute to a more profound understanding of the developmental precursors of 

ODD symptoms.  Further empirical knowledge is critical for both theory and application.   

Summary 

The present study examined interpretive understanding, sympathy, and strength of moral 

emotion attribution in the prediction of oppositional defiant disorder symptomatology.  Based on 

an ethnically diverse sample of 4- and 8-year-old children and one of their caregivers, we found 

evidence for the direct effects of interpretive understanding, sympathy, and strength of moral 

emotion attribution in the exclusion domain on oppositional defiant disorder symptomatology. 

There was also evidence for the mediating and moderating role of caregiver-reported sympathy 

on the relation between interpretive understanding and oppositional defiant disorder symptoms.  

Furthermore, strength of moral emotion attribution in the rule violation domain moderated the 

effect of interpretive understanding on oppositional defiant disorder symptoms.  The findings 

emphasize the need to investigate both social-cognitive (i.e., advanced theory of mind) and 

affective-moral (i.e., sympathy, MEA) factors as antecedents of oppositional defiant disorder 

symptomatology. 

References 



ODD                                                                                                                                               26 

 

1. American Psychiatric Association (2000) Diagnostic and statistical manual of mental 

disorders (4th ed, text rev). Author, Washington, DC  

2. Fonagy P, Target M, Cottrell D, Phillips J, Kurtz Z (2002) What works for whom? A 

critical review of treatments for children and adolescents. The Guilford Press, New York, 

NY 

3. Kolko DJ, Pardini, DA (2010) ODD dimensions, ADHD, and callous-unemotional traits as 

predictors of treatment response in children with disruptive behavior disorders. J Abnorm 

Psychol 119: 713-725 

4. Burke JD, Loeber R, Birmaher B (2002) Oppositional defiant disorder and conduct 

disorder: A review of the past 10 years, part II. J Am Acad Child Adolesc Psychiatry 48: 

1275-1293 

5. Hinshaw SP (2002) Intervention research, theoretical mechanisms, and causal processes 

related to externalizing behavior patterns. Dev Psychopathol 14: 789-818  

6. Frick PJ, White SF (2008) Research review: The importance of callous-unemotional traits 

for developmental models of aggressive and antisocial behavior. J Child Psychol 

Psychiatry 49: 359-375  

7. Malti T, Krettenauer T (in press) The role of moral emotion attributions in children’s and 

adolescents’ prosocial and antisocial behavior: A meta-analysis. Child Dev 

8. Maughan B, Rowe R, Messer J, Goodman R, Meltzer H (2004) Conduct disorder and 

oppositional defiant disorder in a national sample: Developmental epidemiology. J Child 

Psychol Psychiatry 45: 609-621 

9. Lalonde CE, Chandler MJ (2002) Children’s understanding of interpretation. New Ideas 

Psychol Psychology 20: 163-198  



ODD                                                                                                                                               27 

 

10. Miller PA, & Eisenberg N (1988) The relation of empathy to aggressive and 

externalizing/antisocial behavior. Psychol Bull 103: 324-344  

11. Staub, E (1986). A conception of the determinants and development of altruism and 

aggression: Motives, the self, and the environment. In: Zahn-Waxler C, Cummings, EM,  

lannotti R (eds), Altruism and aggression: Biological and social origins. Cambridge 

University Press, Cambridge, England, pp. 135-164 

12. Arsenio W, Gold J, Adams E (2006) Children’s conceptions and displays of moral 

emotions. In: Killen M, Smetana J (eds) Handbook of moral development. Erlbaum, 

Mahwah, NJ, pp. 581-608 

13. Malti T, Gasser L, Gutzwiller-Helfenfinger E (2010) Children’s interpretive understanding, 

moral judgments, and emotion attributions: Relations to social behavior. Brit J Dev 

Psychol 28: 275-292 

14. Perner J, Wimmer H (1985) “John thinks that Mary thinks that…”: Attribution of second-

order false beliefs by 5- to 10-year-old children. J Exp Child Psychol 39: 437-471  

15. Malti T (2003) Das Gefühlsverständnis aggressiver Kinder [Emotional understanding of 

aggressive children]. (Unpublished doctoral dissertation). Free University Berlin, 

Germany. Retrieved from http://www.diss.fu-berlin.de/2003/120 

16. Gini G (2006) Social cognition and moral cognition in bullying: What’s wrong? 

Aggressive Behav 32: 528-539  

17. Jones AP, Happé FG, Gilbert F, Burnett S, Viding E (2010) Feeling, caring, knowing: 

Different types of empathy deficit in boys with psychopathic tendencies and autism 

spectrum disorder. J Child Psychol Psychiatry 51: 1188-1197  



ODD                                                                                                                                               28 

 

18. Shechtman Z (2002) Cognitive and affective empathy in aggressive boys: Implications for 

counseling. Int J Adv Couns 24: 211-222  

19. Gasser L, Keller M (2009) Are the competent the morally good? Perspective taking and 

moral motivation of children involved in bullying. Soc Dev 18: 798-816  

20. Sutton J, Smith PK, Swettenham J (1999) Bullying and theory of mind: A critique of the 

social skills deficit view of antisocial behaviour. Soc Dev 8: 117-127  

21. Hughes C, White A, Sharpen J, Dunn J (2000) Antisocial, angry, and unsympathetic: 

“Hard-to-manage” preschoolers' peer problems and possible cognitive influences. J Child 

Psychol Psychiatry 41: 169-179  

22. Monks C, Smith PK, Swettenham J (2005) Psychological correlates of peer victimization 

in preschool: Social cognitive skills, executive function and attachment profiles. 

Aggressive Behav 31: 571-588  

23. Eisenberg N (2000) Emotion, regulation, and moral development. Annu Rev Psychol 51: 

665-697  

24. Eisenberg N (2000) Empathy and sympathy. In: Lewis M, Haviland-Jones JM (eds) 

Handbook of emotions (2nd ed). Guilford, New York, NY, pp. 677-691 

25. Blair RJR (1997) Moral reasoning and the child with psychopathic tendencies. Pers Indiv 

Differ 22: 731-739  

26. Chandler M, Moran T (1990) Psychopathy and moral development: A comparative study 

of delinquent and nondelinquent youth. Dev Psychopathol 2: 227-246 

27. Hastings PD, Zahn-Waxler C, Robinson J, Usher B, Bridges D (2000) The development of 

concern for others in children with behavior problems. Dev Psychol 36: 531-546  



ODD                                                                                                                                               29 

 

28. Zahn-Waxler C, Cole PM, Welsh JD, Fox NA (1995) Psychophysiological correlates of 

empathy and prosocial behaviors in preschool children with behavior problems. Dev 

Psychopathol 1: 27-48  

29. Jolliffe D, Farrington DP (2004) Empathy and offending: A systematic review and meta-

analysis. Aggress Violent Beh 9: 441-476  

30. Eisenberg N, Fabes RA, Spinrad TL (2006) Prosocial development. In: Damon W, Lerner 

R, Eisenberg N (eds), Handbook of child psychology: Vol. 3, Social, emotional, and 

personality development (6th ed). Wiley, New York, NY, pp. 646-718 

31. Keller M, Gummerum M, Wang X, Lindsey S (2004) Understanding perspectives and 

emotions in contract violation: Development of deontic and moral reasoning. Child Dev 

74: 614-635 

32. Lagattuta KH (2005) When you shouldn’t do what you want to do: Young children’s 

understanding of desires, rules, and emotions. Child Dev 76: 713-733  

33. Malti T, Latzko B (2012) Moral emotions. In: Ramachandran V (ed) Encyclopedia of 

human behavior (2nd ed). Elsevier, Maryland Heights, MO, pp. 644-649  

34. Keller M (2004) Self in relationship. In: Lapsley DK, Narvaez D (eds) Moral development, 

self, and identity. Lawrence Erlbaum Associates, Mahwah, NJ, pp. 267-298 

35. Wellman HM (1990) The child’s theory of mind. MIT Press, Cambridge, MA 

36. Smetana JG, Killen M (2008) Moral cognition, emotions, and neuroscience: An integrative 

developmental view. Eur J Dev Sci 2: 324-339 

37. Bergman R (2002) Why be moral? A conceptual model from developmental psychology. 

Hum Dev 45: 104-124  



ODD                                                                                                                                               30 

 

38. Malti T, Gummerum M, Buchmann M (2007) Contemporaneous and 1-year longitudinal 

prediction of children’s prosocial behavior from sympathy and moral motivation. J Genet 

Psychol 168: 277-299  

39. Malti T, Gummerum M, Keller M, Buchmann M (2009) Children’s moral motivation, 

sympathy, and prosocial behavior. Child Dev 80: 442-460  

40. Statistics Canada (2009) 2006 Census update 5c: Education. Retrieved from the Statistics 

Canada website http://www.mississauga.ca/file/COM/2006_Labour_Education.pdf 

41. Achenbach TM, Rescorla LA (2000) Manual for the ASEBA preschool forms & profiles. 

University of Vermont, Research Center for Children, Youth, & Families, Burlington, VT 

42. Achenbach TM, Rescorla LA (2001) Manual for the ASEBA school-age forms & profiles. 

University of Vermont, Research Center for Children, Youth, & Families, Burlington, VT 

43. Zhou Q, Valiente C, Eisenberg N (2003) Empathy and its measurement. In: Lopez SJ, 

Snyder CR (eds) Positive psychological assessment: A handbook of models and measures. 

American Psychological Association, Washington, DC, pp. 269-284 

44. Valiente C, Eisenberg N, Fabes RA, Shepard SA, Cumberland A, Losoya SH (2004) 

Prediction of children’s empathy-related responding from their effortful control and 

parents’ expressivity. Dev Psychol 40: 911-926 

45. Krettenauer T, Malti T, & Sokol, B (2008) The development of moral emotions and the 

happy victimizer phenomenon: A critical review of theory and applications. Eur J Dev Sci, 

2: 221–235 

46. Malti T, Gasser L, Buchmann M (2009) Aggressive and prosocial children’s emotion 

attributions and moral reasoning. Aggressive Behav 35: 90-102 



ODD                                                                                                                                               31 

 

47. Dawson J (nd) Interpreting interaction effects. Retrieved from 

http://www.jeremydawson.co.uk/slopes.htm 

48. Aiken LS, West SG (1991) Multiple regression: Testing and interpreting interactions. 

SAGE Publications, Inc, Thousand Oaks, CA 

49. SPSS Inc (2010) IBM SPSS missing values 19. SPSS Inc, Chicago, IL  

50. Chin R, Chin RY, Lee BY (2008) Principles and practice of clinical trial medicine. 

Elsevier, Oxford, UK 

51. MacCallum RC, Browne MW, Sugawara HM (1996) Power analysis and determination of 

sample size for covariance structure modeling. Psychol Methods 1: 130-149  

52. Kenny DA (2011, December 21) Mediation. Retrieved from 

http://davidakenny.net/cm/mediate.htm 

53. Preacher KJ, Rucker DD, Hayes AF (2007) Addressing moderated mediation hypotheses: 

Theory, methods, and prescriptions. Multivariate Behav Res 42: 185-227  

54. American Psychiatric Association (1994) Diagnostic and statistical manual of mental 

disorders (4th ed). Author, Washington, DC 

55. Horton NJ, Laird NM, Zahner GEP (1999) Use of multiple informant data as a predictor in 

psychiatric epidemiology. Int J Method Psych 8: 6-18  

56. Kochanska G, Aksan N (2004) Conscience in childhood. Past, present, and future. Merrill 

Palmer Q 50: 299-310 

57. Eisenberg N, Wentzel M, Harris, JD (1998) The role of emotionality and regulation in 

empathy-related responding. School Psychol Rev 27: 506-521  

58. Gathercole SE, Pickering SJ, Ambridge B, Wearing H (2004) The structure of working 

memory from 4 to 15 years of age. Dev Psychol 40: 177-190. 



ODD                                                                                                                                               32 

 

59. Eggum ND, Eisenberg N, Kao K, Spinrad TL, Bolnick R, Hofer C, et al. (2011) Emotion 

understanding, theory of mind, and prosocial orientation: Relations over time in early 

childhood. J Pos Psychol 6: 4-16  

60. Roberts W, Strayer J (1996) Empathy, emotional expressiveness, and prosocial behavior. 

Child Dev 67: 449-470 

61. Smetana JG (2006) Social domain theory consistencies and variations in children’s moral 

and social judgments. In: Killen M, Smetana J (eds) Handbook of moral development. 

Erlbaum , Mahwah, NJ, pp. 119-154 

62. Coull GJ, Leekam SR (2006) Simplifying second-order belief attribution: What facilitates 

children’s performance on measures of conceptual understanding? Soc Dev 15: 548-563 

63. Ross HS, Recchia HE, Carpendale JIM (2005) Making sense of divergent interpretations of 

conflict and developing an interpretive understanding of mind. J Cogn Dev 6: 571-592 

 

 

 

 

 

 

 

 

 

 

 

 



ODD                                                                                                                                               33 

 

Table 1 

Means (Ms) and Standard Deviations (SDs) of Main Study Variables by Age Group  

 4-Year-Olds  

(n = 67) 

 8-Year-Olds  

(n = 61) 

Variable M SD M SD 

Oppositional defiant disorder 2.59 0.99 

 

2.49 0.99 

Interpretive understanding 0.12 0.45 0.84 0.73 

Caregiver-reported sympathy 4.61 0.83 4.79 0.81 

Child-reported sympathy 2.81 2.42 6.64 2.54 

Strength of MEA in rule violation domain 3.75 1.68 4.21 1.66 

Strength of MEA in exclusion domain 3.53 1.52 4.19 1.41 

Strength of MEA in not prosocial domain 3.92 1.62 4.68 1.37 

Note. MEA = Moral emotion attribution.   
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Table 2  

Correlation Matrix of Study and Control Variables (N = 128) 

Variable 1 2 3 4 5 6 7 8 9 

1.  Oppositional defiant disorder -         

2.  Interpretive understanding -.14 -        

3.  Caregiver-reported sympathy -.22* .17 -       

4.  Child-reported sympathy -.22* .32** .13 -      

5.  Strength of MEA in rule violation domain -.15 .11 .17 .09 -     

6.  Strength of MEA in exclusion domain -.21* .05 -.06 .25** .42** -    

7.  Strength of MEA in not prosocial domain .01 .22* .05 .15 .43** .52** -   

8.  Age group of child -.05 .51** .11 .61** .14 .22* .25** -  

9.  Sex of child .15 .05 -.12 -.18* -.06 .06 .04 -.08 - 

Note. MEA = Moral emotion attribution. Age group was dummy-coded as 0 being the 4-year-old age group and 1 being the 8-year-old 

age group. Sex was dummy-coded as 0 being female and 1 being male.   

*p < .05. **p < .01.  



ODD                                                                                                                                               35 

 

Table 3 

Hierarchical Multiple Regression Analyses Predicting Oppositional Defiant Disorder From 

Interpretive Understanding and Sympathy  

 

 

 

 

 

 

 

Predictor 

Source of reported child sympathy 

Caregiver 
 

Child  

ΔR
2
/ΔF

2
 ß  ΔR

2
/ΔF

2
 ß 

Step 1 .02/1.46  
 

.02/1.46  

     Age group
 

 -.04  -.04 

     Sex  .15  .15 

Step 2 .06/3.77*  .07/4.53*  

     Interpretive  

     understanding 
 -.14  -.17 

     Sympathy  -.19*  -.28* 

Step 3 .04/4.98*  .02/2.55  

     Interpretive  

     understanding x sympathy 
 -.20*  -.15 

Total R
2 

.12**  .11*  

N 125  125  

*p < .05. **p < .01.  
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Table 4  

Hierarchical Multiple Regression Analysis Predicting Oppositional Defiant Disorder From 

Interpretive Understanding and Strength of Moral Emotion Attribution (MEA) 

 

Predictor ΔR
2
/ΔF

2
 ß 

Step 1 .04/2.17  

     Age group
 

 -.09 

     Sex  .16 

Step 2 .09/2.67*  

     Interpretive understanding  -.22* 

     Strength of MEA in rule violation domain  -.08 

     Strength of MEA in exclusion domain   -.26* 

     Strength of MEA in not prosocial domain  .17 

Step 3 .05/1.94  

     Interpretive understanding x strength of MEA in rule violation domain  -.22* 

     Interpretive understanding x strength of MEA in exclusion domain  -.14 

     Interpretive understanding x strength of MEA in not prosocial domain  -.03 

Total R
2 

.17*  

N  113  

*p < .05.   
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Table 5 

Parameter Estimates (Standard Errors) for the Mediational Models  

 Oppositional defiant disorder (Outcome variable) 

Model Path a Path b 
Direct effect 

(Path c’) 
Indirect effect Total effect 

1
  
IV IU; Med S 

0.17* 

(0.08) 

-0.22* 

(0.08) 

-0.12 

(0.10) 

-0.04* 

(0.03) 

-0.15 

(0.10) 

2  IV IU; Med CS
  0.02 

(0.08) 

-0.24* 

(0.09) 

-0.15 

(0.10) 

-0.00 

(0.02) 

-0.15 

(0.10) 

3  IV IU; Med MEA 
0.02 

(0.14) 

-0.16 

(0.12) 

-0.15 

(0.10) 

-0.00 

(0.03) 

-0.15 

(0.10) 

4  IV S; Med MEA 
0.01 

(0.11) 

-0.16 

(0.13) 

-0.23* 

(0.08) 

-0.00 

(0.02) 

-0.23** 

(0.08) 

5  IV CS; Med MEA 
0.13 

(0.14) 

-0.15 

(0.11) 

-0.22* 

(0.09) 

-0.02 

(0.03) 

-0.24* 

(0.09) 

Note. IV = Independent variable. Med = Mediator. IU = Interpretive understanding. S = Caregiver-reported sympathy. CS = Child-

reported sympathy. MEA = Strength of moral emotion attribution. In Models 3, 4, and 5, MEA was a latent variable composed of 

strength of MEA in the rule violation, exclusion, and not prosocial domains; initial factor analysis confirmed that the variables loaded 

onto one factor.   

For all models: Path a: IV  Med. Path b: Med  Outcome variable. Direct effect (Path c’): IV  Outcome variable. Indirect effect 

= Path a x Path b. Total effect = Direct effect + Indirect effect. 

*p < .05. **p < .01.  
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Figure Captions. 

 
 

Figure 1. IU = Interpretive understanding. Caregiver-reported sympathy moderates the effect of 

interpretive understanding on oppositional defiant disorder. Age group and sex were control 

variables (not shown in figure). The solid line reflects a significant simple slope; the dashed line 

reflects a nonsignificant simple slope. 
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Figure 2. IU = Interpretive understanding. MEA = Moral emotion attribution. Strength of MEA 

in the rule violation domain moderates the effect of interpretive understanding on oppositional 

defiant disorder. Age group and sex were control variables (not shown in figure). The solid line 

reflects a significant simple slope; the dashed line reflects a nonsignificant simple slope. 
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