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Discrepancies when Assessing Interpersonal Problem-solving Skills in Autism Spectrum Disorder: A Diagnostic Indicator
Abstract

In children with Autism Spectrum Disorder (ASD), there are often discrepancies between direct assessment and third-party reports. Trying to clarify the causes of such discrepancies we compared these children with groups with/without difficulties in interpersonal problem-solving skills. There were 91 participants (ages 7-13): 28 children with ASD, 36 with social exclusion risk (SER), and 27 typically developing children, all tested with direct measures (emotion recognition, interpersonal conflict resolution) and indirect measures (social interaction skills). Results showed discrepancies only in the ASD group. Children with SER showed difficulties on all measures. Therefore, direct and indirect measures are evaluating different constructs in children with ASD. Additionally, both types of measures discriminate between groups, such that both are needed, especially in diagnostic assessments.
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Discrepancies when Assessing Interpersonal Problem-solving Skills in Autism Spectrum Disorder: A Diagnostic Indicator
The evidence-based assessment model requires information to be collected through different procedures in order to ensure adequate diagnostic judgments, or for the benefits of interventions to be properly evaluated. For this reason, a wide variety of informants are usually taken into account -such as the subject himself/herself, parents and teachers- and different measures are used -direct performance measures and indirect measures based on third-party reports about real-life performance (Hunsley & Mash, 2007; Mash & Hunsley, 2005). This practice assumes that the multiple measurements would concur and, thereby, reinforce the conclusions (De Los Reyes, Thomas, Goodman, & Kundey, 2013).
Nevertheless, measurements from different informants do not always line up and there are often discrepancies between them, even when parallel forms are used (De Los Reyes, 2011). A variety of discrepancies have been noted: between parent and teacher reports of disruptive behaviors observed (Hartley, Zakriski, & Wright, 2011), between reports from parents and children on the conflicts and activities of daily life (De Los Reyes, Salas, Menzer, & Daruwala, 2013), and between direct performance neuropsychological tests of cognitive flexibility and how parents report this flexibility on classification scales of real life (Teunisse et al., 2012).
Specifically, when assessing children with Autism Spectrum Disorder (ASD) (presence of persistent deficits in social interaction and communication, in nonverbal communicative behaviors or in developing and understanding relationships, American Psychiatric Association, 2013), discrepancies are found between self-reports/direct performance assessments and third-party reports (parents/teachers) in regard to their social functioning and other difficulties (Gómez-Pérez, Calero, Mata, & Molinero, 2016; Lerner, Calhoun, Mikami, & De Los Reyes, 2012; Poslawsky et al., 2015). The differences usually appear between self-reports/direct performance assessment instruments where the subjects present adequate performance levels, and third-party reports (parents/teachers) about their abilities in real-life contexts, where deficient performance is reported. In the recent study by Gómez-Pérez et al. (2016), this fact is evidenced by discrepancies in assessment results with regard to interpersonal conflict resolution skills in children with ASD, between direct performance measures and indirect measures based on parental reports of real-life performance. Contrary to possible expectations, the children with ASD demonstrated higher performance than the typically developing children (TD) on the direct performance measures, while assessment from indirect measures based on parental reports of real-life performance indicated the presence of deficits in interpersonal problem-solving skills, unlike the results obtained in TD children. 
The appearance of these discrepancies reveals disagreement between the subject’s performance, his/her self-perceived abilities and others’ perceptions of his/her level of skill. The causality of such discrepancies has been addressed in different studies (Callenmark, Kjellin, Rönnqvist, & Bölte, 2014; Frith & Frith, 2012; Poslawsky et al., 2015; Schuwerk, Vuori, & Sodian, 2015). Certain important questions, however, remain unanswered, for example: 1) Do discrepancies also appear between direct performance measures and third-party reports in other populations with deficits in interpersonal problem-solving skills? This would lead us to conclude that such discrepancies might be due to a lack of validity in some of the techniques used; 2) Is it possible that direct performance measures and indirect measures based on parental reports of real-life performance could be evaluating different constructs? and 3) Might this discrepancy be a defining characteristic of the ASD diagnosis? In other words, could it be that children with ASD show good performance on direct measures, but deficits when using these skills in daily life, as their parents and teachers report? 
The answers to these questions can be highly relevant, both in characterization of children with ASD and in establishing protocols that should be used when determining their deficits and/or evaluating the effects of treatments.
The present study focused on assessment of interpersonal problem-solving skills, considered a set of basic intelligence processes (recognizing emotions, attributing causes, generating alternative solutions for a single problem and anticipating their consequences) (D’Zurilla & Nezu, 2010; Greco & Ison, 2011; Leshner, Tom, & Kern, 2013; Young & Widom, 2014). In order to respond to these questions, we selected two populations that have traditionally shown deficits in these skills, but due to different etiologies: children with ASD (Bal et al., 2013; Montgomery, Stoesz, & McCrimmon, 2013; Sawyer, Williamson, & Young, 2014; Waugh & Peskin, 2015) and children with social exclusion risk (SER) (Martin, Stack, Serbin, Schwartzman, & Ledingham, 2012; Mata, Goméz-Pérez, Molinero, & Calero, 2016; Sarsour et al., 2011; Young & Widom, 2014). These two groups were compared to a TD comparison group of children. 
Children with SER are characterized by difficulty in meeting certain basic needs such as housing, education, employment, healthcare, or safety, resulting in situations of low socioeconomic status (Bäckman & Nilsson, 2011). When children come from social exclusion risk situations, they may present difficulties in scholastic, neurocognitive, socio-emotional aspects, behavior problems, problems with peer relationships and with social competency, the latter being particularly affected (Bäckman & Nilsson, 2011; Yoshikawa, Aber, & Beradslee, 2012). The contextual characteristics are what determine the difficulties presented by children with SER in interpersonal problem-solving skills, and not the individual factors associated with the presence of a neurocognitive disorder, as in the case of children with ASD.
The general objective of this study was to clarify the causes of discrepancies between direct performance measures of interpersonal problem-solving skills and indirect measures based on third-party reports of real-life performance in children with ASD, by analyzing these measures in a group of children with ASD, and comparing them to a group of children with SER and another group made up of TD children. The specific objectives were:  
To determine whether deficits would appear in direct performance measures of interpersonal problem-solving skills in children with ASD and in children with SER, or if their performance on these measures would be comparable to that of the TD comparison group of children. 
To establish whether deficits would appear in indirect performance measures of interpersonal problem-solving skills based on third-party reports, in children with ASD and in children with SER, or if their performance on these measures would be comparable to that of the TD comparison group of children. 
To analyze whether there were discrepancies between the two types of assessment measures in each of the groups, and to establish their discriminant validity.
Method
Participants
A total of 91 children, between the ages of 7 and 13, formed three groups of participants in this study. One group of 28 children diagnosed with ASD without accompanying intellectual or language impairment (23 boys and 5 girls; Mage = 9.82, SD = 1.81; MIQ = 97.65, SD = 15.98); these children belonged to different ASD associations in XXXXX. Another group of 36 children with SER (18 boys and 18 girls; Mage = 9.39, SD = 1.34; MIQ = 90.08.4, SD = 12.88); these came from different schools in XXXXX with children at risk for social exclusion. Finally, a TD comparison group of children was composed of 27 participants (16 boys and 11 girls; Mage = 9.26, SD = 1.51; MIQ = 96.28, SD = 11.85); they also came from different schools in XXXXXX.
The three groups were matched in age and IQ, but not in gender. Univariate analysis of variance (ANOVA) showed that there were no significant differences in age F(2,88) = 1.02, p = .364, η2 = .02, s.p. = .22 or in total IQ, assessed by the WISC-IV, F(2,88) = 2.90, p = .060, η2 = .06, s.p. = .55. Nonetheless, the Chi square showed significant differences in between-group distribution by gender, χ2 = 7.14, p = .028, where the ASD group had a smaller number of girls and a larger number of boys.
General inclusion criteria were established as age between 7 and 13, total mean IQ between 70 and 130 on the WISC-IV, and having a prior diagnosis (ASD and SER groups) from the specialized professionals at the children’s respective associations and schools, using the XXXXX Government standard protocols. Having a prior diagnosis of ASD without accompanying intellectual or language impairment was established as a specific inclusion criterion for the ASD group (or Asperger Syndrome if the diagnosis preceded the DSM-5); based on assessments using the Autism Diagnostic Observation Schedule (ADOS; Lord, Rutter, DiLavore, & Risi, 2002) and the Autism Diagnostic Interview-Revised (ADI-R; Rutter, LeCouteur, & Lord, 2000), as well as an overall assessment of their skills. The specific inclusion criterion for the SER group was the existence of a psychosocial risk report issued by the Social and Child Protection Services of the XXXXX Government. Psychosocial risk reports were produced as indicated after administering the Child Well-Being Scales to all the families (Magura & Moses, 1986; Spanish adaptation by De Paúl & Arruabarrena, 1999). The exclusion criterion for the ASD and SER groups was co-morbidity with any other disorder or clinical problem, according to the reports submitted by the professionals who made the diagnosis.
Measures
Control variable:
Wechsler Intelligence Scale for Children-IV (WISC-IV) (Wechsler, 2005): The scale consists of 15 subtests which assess the intellectual capacity of children between the ages of 6 and 16. Four indices are produced (Perceptual Reasoning, Verbal Comprehension, Working Memory and Processing Speed), and a whole-scale IQ score reflects the subject’s general intelligence. Reliability data on the core indices fall between .86 and .95 with an average stability coefficient of .85. This study considers only the total IQ score as a control variable. The Cronbach index is alpha = .82 for the test as a whole, in the current sample of participants (children with ASD α = .87; children with SER α = .83; children from the TD comparison group α = .80).
Direct performance measures:
Ekman 60 Faces test (Young, Perrett, Calder, Sprengelmeyr, & Ekman, 2002). This task assesses recognition of facial expressions. Photographic images show faces that express the six basic emotions (anger, disgust, fear, happiness, sadness, and surprise), and they are presented on a computer screen. The participant is required to indicate his/her impression of the emotion by pressing a key associated with each emotion. Reliability of items was assessed with the split-half method, showing statistically significant for total scores and for recognition of anger, disgust, fear, sadness, and surprise (r from .51 to .66, p <.001). Recognition of happiness does not correlate significantly across the two sets of faces because scores are at ceiling (r = .21; p >.1) (Young et al., 2002). With regard to the Spanish adaptation by Molinero, Bonete, Gómez-Pérez, and Calero (2015), results similar to those of the original sample were found (Cronbach index is α = .97). The Cronbach index is alpha = .76 for the test as a whole in the current sample of participants (children with ASD α = .76; children with SER α = .80; children from the TD comparison group α = .73).
Cuestionario de Evaluación de Solución de Conflictos Interpersonales (Cuestionario-ESCI) [Questionnaire for Assessing Interpersonal Conflict Resolution] (XXX). This task consists of 17 sequences of sketches that each represent an interpersonal conflict. The participant has to give written answers to the following questions: 1) How does the main character in the drawing feel? 2) Why does he/she feel this way? 3) What could he/she do to remedy this situation? The assessment provides a score for each construct: emotions (ESCI-E), situational agreement (ESCI-SA), and solutions (ESCI-S). The instrument has been validated in a sample of adolescents from Spain; as for reliability, the Cronbach index is greater than α = .82 for the total score. The test demonstrates adequate predictive validity for each factor (Molinero, 2015). It has also shown predictive validity with respect to the diagnosis, in a sample of young people with ASD (Molinero, 2015). The Cronbach index is alpha = .69 for the test as a whole in the current sample of participants (children with ASD α = .65; children with SER α = .69; children from the TD comparison group α = .65).
Indirect measure (third-party reports about real-life performance):
Cuestionario de Habilidades de Interacción Social (CHIS) [Questionnaire on Social Interaction Skills] (Monjas, 2009). Sixty items that describe positive, adequate interpersonal behaviors. Data is obtained from adult informers such as parents and teachers. The questionnaire addresses specific skills represented in six subscales: 1) basic social skills, 2) making friends, 3) conversation, 4) emotions, feelings, rights, and opinions, 5) solving interpersonal problems, and 6) relationship with adults. The Cronbach index is α = .98 for the test as a whole in the current sample of participants (children with ASD α = .97; children with SER α = .95; children from TD comparison group α = .97).
Procedure
First, permission was obtained from the Human Research Ethics Committee at the University of XXXXXXX. For selection of participants, voluntary participation was requested from Associations of children with ASD and from schools with children from SER contexts in several cities of XXXXXXX. Psychologists from the associations and/or schools made a preselection of participants based on the inclusion criteria and the children’s diagnostic reports: ASD diagnosis or child’s psychosocial risk report for the SER group, developed after administration of the Child Well-Being Scales (Magura & Moses, 1986) which determine the extent to which children’s families satisfy their basic material, emotional, educational and social needs. 
Afterward, children’s parents were asked to participate in the study. Once they agreed to participate, informed consent was obtained before including children in the study. Once the groups of children with ASD and SER were formed, the school administrators and homeroom teachers were asked to select a group of children who did not have any pathology and who belonged to contexts free from risk factors of social exclusion, thus forming the TD comparison group. 
The children with SER belonged to families with low socioeconomic status, low levels of education, and social difficulties that put them in a situation of risk for social exclusion. On the other hand, the children with ASD and the TD comparison group of children belonged to families with medium socioeconomic status, medium levels of education, without social difficulties that would place them in a situation of social exclusion, or at risk.
Participants were individually assessed in two sessions of approximately one hour each. In one session, the WISC-IV was administered, and in the other, the Ekman and the ESCI-Questionnaire were administered. Test application was counterbalanced. Due to the writing difficulties manifest by children with ASD, two assessors were present during application of the ESCI, offering to write down the responses of any child who so required (regardless of which group they belonged to). There was no time limit for completing the ESCI-Questionnaire. Parents completed the CHIS and were allowed to ask for clarification during the assessment. A total of 95 children were assessed, but four of them (2 each from the ASD and SER groups) were excluded from the data analysis due to presenting an IQ below 70. 
Design and data analysis
An ex post facto design was used. First, we checked the assumptions of sample normality and homogeneity with the Kolmogorov-Smirnov and Levene statistical tests, respectively. After analyzing the results and verifying that the sample met these assumptions, we chose univariate analysis of variance (ANOVA) in order to compare the ASD, SER and TD groups in the dependent variables (Ekman score for each emotion, ESCI constructs, and CHIS factors). We applied the Bonferroni correction for post hoc analyses. In order to establish whether the measurements fell into differentiated groups (discrepancy analysis), we performed hierarchical cluster analysis of the dependent variables, using the Ward Method. Finally, to determine which measures were differentiated by group, we used the stepwise method of discriminant analysis for the three groups as a whole and also comparing them two by two. We used the SPSS statistical package, version 21.0, for these data analyses.
Results
The first objective of the study was to determine how children from the ASD and SER groups performed on direct measures of interpersonal problem-solving skills, as compared to children from the TD comparison group. Regarding emotion recognition, assessed through the Ekman, ANOVA results showed significant between-group differences in sadness, fear, and disgust, with low effect sizes; but not in happiness, surprise, or anger (see Table 1). Post hoc analyses showed no significant differences between the children with ASD and the children with SER. When comparing the children with ASD and the TD group, post hoc analyses showed significant differences in sadness (p = .031) and in fear (p = .016), in favor of the children with ASD; and in disgust (p = .042), in favor of the children from the TD comparison group. Finally, there were no significant differences between the children with SER and the children from the TD comparison group. 
As for skills in interpersonal conflict resolution (ESCI-questionnaire), the ANOVAs showed statistically significant between-group differences on ESCI-E and ESCI-SA, with low effect sizes, but not in ESCI-S (see Table 1). Post hoc analyses showed significant differences between the children with ASD and the children with SER in ESCI-E (p = .050), and in ESCI-SA (p = .018), favoring the children with ASD. As for the group comparisons of ASD vs. TD, and SER vs. TD, post hoc analyses showed no significant differences between them. 
[Insert Table 1 about here]


The second objective was to determine an estimate of performance in social interaction skills through indirect measures based on third-party reports of real-life performance (CHIS), in children with ASD and children with SER, as compared to the TD children. In this case, ANOVA results showed statistically significant between-group differences on all the factors with medium effect sizes (see Table 2). Post hoc analyses showed significant differences between the children with ASD and the children with SER in basic social skills (p = .0001), in making friends (p = .001), in conversational skills (p = .001), in emotions (p = .005), in interpersonal problems (p = .0001), and in relationship with adults (p = .012); in all cases the ASD group had lower scores. When comparing the children from the ASD and TD groups, post hoc analyses showed significant differences in basic social skills (p = .0001), in making friends (p = .0001), in conversational skills (p = .0001), in emotions (p = .0001), in interpersonal problems (p = .0001), and in relationship with adults (p = .0001); again, with lower scores in the ASD group. Finally, between the children with SER and the children from the TD comparison group, post hoc analyses showed significant differences only in conversational skills (p = .049), with lower scores for the children with SER.
[Insert Table 2 about here]

The final objective was to establish whether there were discrepancies between the direct performance measures of interpersonal problem-solving skills and indirect measures based on third-party reports of real-life performance, for each of the three assessment groups. Data presented show divergent results in the children with ASD. These children obtained the best scores on both the Ekman and ESCI tests, in comparison to the other two groups, and the differences were significant; by contrast, their scores were significantly lower on the CHIS, in comparison to children from the SER and TD groups. By contrast, these discrepancies were not observed in the other two groups of participating children. In other words, the group of children with SER and the TD comparison group both obtained consistent scores on all measures.
Given these results, we sought to verify whether the measures applied may be evaluating different constructs, that is, whether they group together a single cluster of measurements of interpersonal problem-solving skills, or if two or more clusters appear. Hierarchical cluster analysis using the Ward method showed that the dependent variables fall into two differentiated clusters of measurements. The first cluster shows a grouping of the Ekman emotions and ESCI-Questionnaire constructs, except the ESCI-SA. The second cluster groups together the CHIS factors along with the ESCI-SA (see Figure 1). 
[Insert Figure 1 about here]
Considering that two different groups of measures were being applied we performed stepwise discriminant analysis in order to observe the discriminant validity of the techniques used. In the three-group comparison results showed two discriminant measures that significantly differentiated the groups: CHIS interpersonal skills (Ʌ = 0.51, F(2,88) = 43.01, p =.0001) and CHIS conversational skills (Ʌ = 0.44, F(4,174) = 21.77, p =.0001). The first, CHIS interpersonal skills, explained 91.0% of the variance, canonical correlation = .71. The second, CHIS conversational skills, explained only 9%, canonical correlation = .31. With these two discriminant measures, 72.5% of the original cases are correctly classified. The correlation between outcomes and discriminant functions revealed that CHIS interpersonal skills loaded more highly on the first function (r = .97) than the second function (r = -.26); similarly, CHIS conversational skills also loaded more highly on the first function (r = .95) than the second function (r = .31).
When comparing the children from the ASD and SER groups, the results showed two discriminant measures that significantly differentiated the groups: CHIS interpersonal problems (Ʌ = 0.54, F(1,62) = 49.93, p =.0001), and ESCI-SA (Ʌ = 0.49, F(2,61) = 31.32, p =.0001). With these two discriminant measures, 87.5% of the original cases are correctly classified. The correlation between outcomes and the discriminant function is r = .87 for CHIS interpersonal problems, and r = -.33 for ESCI-SA.
When comparing the children from the ASD and TD groups, the results showed three discriminant measures that significantly differentiated the groups: CHIS conversational skills (Ʌ = 0.39, F(1,53) = 82.84, p =.0001), ESCI-E (Ʌ = 0.34, F(2,52) = 50.07, p =.0001), and Ekman disgust (Ʌ = 0.31, F(3,51) = 38.11, p =.0001). With these three discriminant measures, 92.7% of the original cases are correctly classified. The correlation between outcomes and the discriminant function is r = .84 for CHIS conversational skills, r = -.27 for ESCI-E, and r = .25 for Ekman disgust.
In the comparison between the SER group and the TD comparison group, the results showed two discriminant measures that significantly differentiated the groups: CHIS conversational skills (Ʌ = 0.83, F(1,61) = 12.28, p =.001), and CHIS making friends (Ʌ = 0.76, F(2,60) = 9.67, p =.0001). With these two discriminant measures, 76.2% of the original cases are correctly classified. The correlation between outcomes and the discriminant function is r = .79 for CHIS conversational skills, and r = .39 for CHIS making friends.
Discussion
In an effort to clarify the cause of the discrepancies between direct and indirect measurements of interpersonal problem-solving skills in children with ASD, as detected in prior studies, the general objective of this study was to analyze whether this tendency is also present in children with other deficits in these skills, such as children at risk for social exclusion.
Thus, our first objective was to analyze the performance of three groups, children with ASD, children with SER and TD children, in measures that assess direct performance in interpersonal problem-solving skills. Our results revealed how the children with ASD did not present deficits in these skills; they were generally the highest scorers. These results concur with earlier studies that show how children with ASD perform well on direct performance tasks of interpersonal problem-solving skills in clinical assessment contexts (Callenmark et al., 2014; Gómez-Pérez et al., 2016; Schneider, Slaughter, Bayliss, & Dux, 2013). However, they conflict with other studies that do find deficits through different measures of children with ASD (Bal et al., 2013; Montgomery et al., 2013; Sawyer et al., 2014; Waugh & Peskin, 2015). For their part, the children with SER did present deficits on direct performance measures of interpersonal problem-solving skills, which was to be expected in light of prior studies (Bornstein et al., 2010; Mata et al., 2016; Young & Widom, 2014).
As for the indirect measures based on third-party reports of real-life performance in interpersonal problem-solving skills, the children with ASD showed deficits in these measures. Similar results have been obtained in earlier studies, where the skills of children with ASD were assessed in real situations or with qualitative measures (Channon, Charman, Heap, Crawford, & Rios, 2001; Gómez-Pérez et al., 2016; Nah & Poon, 2011; Senju, 2013). For their part, the children with SER also showed deficits on this type of measure, when compared to the other two groups being assessed. This again confirms the fact that the development of interpersonal skills, social competence and social success are negatively affected by growing up under conditions of low socioeconomic status, unemployment and difficulties in meeting basic needs (Bornstein et al., 2010; Chang et al., 2009; Leshner et al., 2013).
According to these results, discrepancies appear between the different measures of interpersonal problem-solving skills when used in the group of ASD children, but not in the other two comparison groups. The group of children with ASD did not show deficits on direct performance measures of interpersonal problem-solving skills, but deficits appeared when parents were the ones to assess their social interaction skills.
 One exception to these discrepancies appeared with regard to the emotion of disgust, where the TD comparison group obtained the best scores. Disgust is a particularly discriminating emotion, and this may account for this contradictory result that contradicts the tendency of the ASD group; disgust is the hardest emotion to be detected by ASD subjects, and is the emotion where the lowest scores were obtained (Enticott et al., 2014).
Several causes have been suggested in order to explain these discrepancies. One of these indicates that subjects with ASD tend to overestimate their abilities, in contrast to their parents’ negative bias (Cappadocia & Weiss, 2011; Poslawsky et al., 2015; Wan et al., 2012). Other authors indicate that the discrepancy is caused by the actual characteristics of children with ASD. Namely, these subjects seem to adequately acquire explicit information processing, but not the implicit processing that is related to real life, thus leading to a lack of spontaneity (Frith & Frith, 2012; Schneider et al., 2013; Schuwerk, et al., 2015; Senju, 2012). Consequently, the difficulties of subjects with ASD may be more clearly observed in real-life social situations than in clinical or therapeutic contexts. A third explanation for the good scores obtained on direct performance measures may be the possible influence of emotion training that children with ASD receive in their associations. This may have equipped them with compensatory strategies that make them better on direct performance measures, but which do not appear in indirect measures (Callenmark et al., 2014; Nah & Poon, 2011). This in turn would signify a lack of transfer of trained skills to the actual contexts of real life; it would indicate that the ASD children are able to put the acquired skills into practice in therapeutic environments, but not in real social situations (Frith & Frith, 2012; Koenig et al., 2010; Lerner & Mikami, 2012; Senju, 2012).
The discrepancies between the two types of measures could also be due to a difference in the constructs being assessed. In order to verify this, we carried out hierarchical cluster analysis, where the measures used in this study separated clearly into two different clusters. One cluster groups together the direct performance measures, and the other cluster groups together the indirect measures, along with the ESCI-SA. This result confirms that, in general, the two groups of techniques evaluate different constructs related to interpersonal problem-solving skills.
 One possible explanation for the ESCI-SA appearing with the measures based on third-party reports may be the fact that inferential skill close to Theory of mind is required for successful resolution of the tasks involved in this measure. This skill is quite challenging during childhood in general, and especially for children with ASD. This fact may play a role in the difficulties that children with ASD experience in generalizing the effects of interventions to real social contexts  (Mathersul, McDonald, & Rushby, 2013; Montgomery et al., 2013; Schneider et al., 2013; Schuwerk et al., 2015; Senju, 2012).
Accordingly, if the measures applied here evaluate different constructs, it is reasonable to think that they possess discriminant validity for differentiating between the groups assessed. In this line, our results show that the measures based on third-party reports are those that best discriminate between the groups with deficits and the TD comparison group. The results reveal the need to take into account direct performance measures (despite the existence of discrepancies), in order to properly reach an ASD diagnosis. Especially useful are the measures of emotion recognition. It is therefore fundamental that those responsible for carrying out the ASD diagnosis are aware of the possibility of discrepancies between direct and indirect measurements, in order to reach a proper interpretation of the results obtained by these children, especially in direct performance tests where the results fall within normative ranges. 
For the above reasons, the results presented in this study support the need for using different assessment methods and informants in order to adequately determine the deficits that different populations may present (Hunsley & Mash, 2007; Mash & Hunsley, 2005), given that the different measures are a reflection of behavior variability in different assessment contexts and moments, or of the different perspectives of the different informants (De Los Reyes, 2011; De Los Reyes, Thomas, et al., 2013).
As for study limitations, although we included two direct performance measures, only one third-party report was used; more third-party reports should be included in order to strengthen the conclusion. Another concern is the small size of each group, which calls for caution in interpreting these results. Additionally, the group of children with ASD is very specific, including only children who did not present language or intellectual impairment, thus limiting the generalization of these results. A larger sample size would make it possible to form different groups of children with ASD that could be compared to each other as well as to other groups, in order to verify whether these discrepancies are associated with different characteristics of children with ASD. Furthermore, information about previous therapies and intervention programs should have been recorded and taken into account in the analysis, for a better explanation of the results presented here. 
Conclusion
The present study confirms the presence of discrepancies between direct performance assessment measures and indirect measures based on third-party reports in children with ASD. Moreover, it goes one step further in understanding possible causes for this, because these discrepancies do not appear in the other two groups that were assessed. From this fact, we may infer that the discrepancies between measures may be due to characteristics typical of children with ASD, of their development or knowledge acquisition. Among these typical characteristics, special emphasis should be placed on the difficulty of carrying out implicit processing of social information, as well as the lack of transfer of acquired skills to real life. 
The results obtained in this study also reveal the need for combined use of both types of measures (direct performance and estimations in natural contexts) in diagnostic protocols and/or in evaluating interventions in children with ASD, since these measures appear to be assessing different constructs. Likewise, these results offer guidance in what ought to be the real objective in treating these children, because their deficits do not seem to be in skill execution, but in applying these skills to situations of daily life.
Although further research in this line of study is required, we feel that these typical characteristics should be taken into account in order to individualize both assessments and interventions in this population group. 
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Figure 1. Dendrogram of hierarchical cluster analysis using Ward method in dependent variables –Ekman emotions, ESCI-Questionnaire constructs, and CHIS factors-.

Note: E: Ekman 60 faces test; ESCI-Questionnaire: Interpersonal Conflict Resolution Assessment Questionnaire; ESCI-E: Emotions; ESCI-SA: Situational Agreement; ESCI-S: Solutions; CHIS: Questionnaire on Social Interaction Skills; CHIS-1: Basic Social Skills; CHIS-2: Making Friends; CHIS-3: Conversational Skills; CHIS-4: Emotions; CHIS-5: Interpersonal Problems; CHIS-6: Relationship with Adults.
Table 1

Mean Differences of Direct Performance Measures -Ekman and ESCI-Questionnaire- between children with ASD, children with SER and children from TD Comparison Group 

	
	ASD
(n = 28)
	SER

(n = 36)
	TD 

(n = 27)
	
	
	
	

	
	M
	SD
	M
	SD
	M
	SD
	F(2,88)
	p
	η2
	s.p.

	Ekman
	
	
	
	
	
	
	
	
	
	

	Sadness 
	7.21
	2.46
	6.31
	2.80
	5.40
	2.31
	3.44
	.037*
	.07
	.63

	Happiness 
	9.36
	1.16
	8.72
	2.28
	8.74
	2.49
	0.89
	.416
	.02
	.20

	Fear
	4.64
	2.83
	3.17
	2.62
	2.67
	2.17
	4.50
	.014*
	.09
	.76

	Surprise
	7.50
	2.41
	6.89
	3.37
	7.67
	2.66
	0.65
	.527
	.01
	.16

	Anger
	6.39
	2.51
	5.14
	2.87
	5.70
	2.32
	1.82
	.168
	.04
	.37

	Disgust
	4.11
	2.90
	5.25
	3.28
	6.07
	2.32
	3.19
	.046*
	.07
	.60

	ESCI-Questionnaire
	
	
	
	
	
	
	
	
	
	

	Emotion
	13.36
	2.00
	11.33
	4.24
	11.37
	2.87
	3.61
	.031*
	.08
	.65

	Situational Agreement
	36.96
	6.56
	32.08
	7.76
	33.89
	5.83
	4.00
	.022*
	.08
	.70

	Solutions
	8.00
	3.51
	6.28
	3.64
	8.04
	3.24
	2.72
	.072
	.06
	.52


Note: ASD: Autism Spectrum Disorder; SER: Social Exclusion Risk; TD: Typically Developing Comparison Group.
*p < .05
Table 2

Mean Differences of Indirect Measures Based on Third-party Reports of Real-life Performance –CHIS- between Children with ASD, children with SER and Children from TD Comparison Group  
	
	ASD
(n = 28)
	SER

(n = 36)
	TD 

(n = 27)
	
	
	
	

	
	M
	SD
	M
	SD
	M
	SD
	F(2,88)
	p
	η2
	s.p.

	CHIS
	
	
	
	
	
	
	
	
	
	

	Basic Social Skills
	29.82
	8.01
	38.39
	5.94
	41.48
	5.38
	16.95
	.0001**
	.36
	1.00

	Making Friends
	29.82
	8.19
	38.48
	8.19
	40.96
	4.76
	12.67
	 .0001**
	.30
	.99

	Conversational Skills
	27.12
	7.27
	35.57
	7.01
	40.39
	5.66
	19.77
	 .0001**
	.40
	1.00

	Emotions
	27.06
	9.66
	34.87
	6.31
	38.26
	6.44
	11.47
	 .0001**
	.28
	.99

	Interpersonal Problems
	20.06
	9.01
	31.65
	7.77
	34.61
	5.99
	19.50
	 .0001**
	.39
	1.00

	Relationship Adults
	29.18
	8.66
	35.74
	5.91
	40.09
	6.22
	12.39
	 .0001**
	.29
	.99


Note: ASD: Autism Spectrum Disorder; SER: Social Exclusion Risk; TD: Typically Developing Comparison Group; CHIS: Questionnaire on Social Interaction Skills.
**p < .01 
