INTERPERSONAL SKILLS IN ASPERGER CHILDREN


1
INTERPERSONAL SKILLS IN ASPERGER CHILDREN                                               21

This is the accepted manuscript version of the following article: Calero, M. D., Mata, S., Bonete, S., Molinero, C., & Gómez-Pérez, M. M. (2015). Relations between learning potential, cognitive and interpersonal skills in Asperger children. Learning and Individual Differences, 44, 53-60. which has been published in final form at http://dx.doi.org/10.1016/j.lindif.2015.07.004 
Relations between Learning Potential, Cognitive and Interpersonal Skills in Asperger Children
M. Dolores Calero, Sara Mata ⁎, Saray Bonete, Clara Molinero, M. Mar Gómez-Pérez

Abstract
Asperger Syndrome is a developmental disorder characterized by severe deficits in interpersonal skills. Different theories have tried to explain this disorder by taking into account general intelligence, information processing, executive functions, emotional intelligence, etc., but to date, none of these completely explains the cause of these deficits. The present study investigates the relations between interpersonal skill deficits and different cognitive skills. A total of 45 children with Asperger Syndrome, between the ages of 7 and 13, were assessed using tests of intelligence, executive function (using a dynamic assessment methodology) and social comprehension. The results show that Asperger Syndrome children profit from the brief training inserted into a dynamic assessment test. In addition, dynamic assessment reveals differences within the Asperger Syndrome group that go unnoticed in standard assessment, and shows how these differences are related to measures of social comprehension and to the intercorrelation between WISC subtests. In conclusion, use of dynamic assessment methodology may be useful for planning interventions.
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1. Introduction

Asperger Syndrome (AS) is a developmental disorder found at the high functioning end of Autism Spectrum Disorders (ASD) (Cobb et al., 2002). Core symptoms of AS include altered social development, characterized by a severe deficit in reciprocal social skills or socialization. Although this condition is expressed differently in each child, certain broad areas are affected: social interaction, communication skills and stereotyped behavior patterns, restricted interests and/or rigid adhesion to routines, without cognitive or language retardation (APA, 2000; Carter, Davis, Klin, & Volkmar, 2005). Current epidemiological data show that ASDs are more common than was thought a few years ago. Specifically, there are between 6-8 cases per 1,000 inhabitants (1%) and AS is 8-10 times more common in males (Duchan & Patel, 2012). 

Several lines of theory have tried to explain this alteration in social interaction through different hypotheses.

 Some studies analyze emotional intelligence (Montgomery, McCrimmon, Schwean, & Saklifske, 2010), concluding that AS subjects have the knowledge and cognition involved in emotional intelligence skills, but they are unable to put them into practice in real life. 

One well-known theory makes the hypothesis of Weak Central Coherence (Frith, 1989). According to this hypothesis, ASD subjects show a bias in processing, leading them to focus on details of the information and overlook its global meaning (Aljunied & Frederickson, 2011; Happé & Booth, 2008; Happé & Frith, 2006; Schlooz & Hulstijn, 2014). 

As such, Weak Central Coherence has been linked to the inability to process social information (Sourn-Bissaoui, Caillies, Gierski, & Motte, 2009) and the lack of pragmatic conversational skills presented by people with ASD (Noens & van Berckelaer-Onnes, 2005). Particularly affected are their understanding of jokes and figurative language (see Norbury, 2004), as well as their performance on different measures of reading comprehension (e.g., Frith & Snowling, 1983). In some authors’ judgment, central coherence ability is necessary for processing social information, therefore its deficit could explain social difficulties (Sourn-Bissaoui, Caillies, Gierski, & Motte, 2009).

To measure this construct, many authors have used the Group Embedded Figures Test (GEFT) by Witkin, Oltman, Raskin, and Karp (1987). However, studies that made use of this test have yielded contradictory results. According to White and Saldaña (2011), these results do not reflect the underlying central coherence ability of the individual, compelling us to seek greater methodological rigor in addressing this question. The notion of some form of integration deficit remains central to contemporary cognitive theories of autism, even though "integration" and "central coherence" remain elusive and ill-defined concepts, whose underlying cognitive mechanisms are still not properly understood (Brock, Norbury, Einav, & Nation, 2008). 
These "cognitive mechanisms" that underlie central coherence (Brock et al., 2008) may have to do with how the components of intelligence are organized. In 2008, Goldstein et al. performed a study to explore the factor structure of intelligence on the Wechsler scales in high functioning autism. They concluded that, while the factor structure is similar in persons with autism and in the general population, cognitive capacities are less strongly associated with each other, even in autistic individuals who have high intelligence. According to these authors:
The implication of different loading patterns is that they reflect a different organization of cognitive abilities than that found in the general population. [...] The most direct interpretation of these findings is that their intellectual function is characterized by a reduced relative to normal "g" factor or general intelligence and their intellectual function is more modular (Gardner, 1999). This organization may have neurobiological significance (Goldstein et al., 2008, p. 320). 

Generalizing from this under-connectivity theory, correlations among the different intelligence subtests may be considered to reflect the underlying neurofunctional differences in autism, which could then be related to the concepts of Weak Central Coherence or weak integration, as described by Brock et al. (2008). 

There are other theories that examine information processing in AS and perception and attention patterns, given that flexibility and planning seem to be clearly impaired in children with ASD. Thus, certain authors point to impaired executive functions as one of the possible causes (Kalbfleisch & Loughan, 2012; Semrud-Clikeman, Fine, & Bledsoe, 2014; Verté, Geurts, Roeyers, Osterlaan, & Sergeant, 2006).

As early as 1990, Szatmari, Tuff, Finlayson and Bartolucci (1990) applied a battery of tests to a sample of adolescents and adults with ASD, in order to analyze which cognitive measures were most appropriate for use in prognosis, and to study the role of the evolving symptomatology in a person’s lifelong functional adaptation. To accomplish this, the researchers included the following measures: an intelligence test, a memory and auditory comprehension test, a verbal problem solving test, a facial recognition test, a test of visual-motor function, a manual speed test and the Wisconsin Card Sorting Test (WCST). The results demonstrated that only the WCST discriminates between high functioning autism and AS, leading the authors to conclude that executive function ability is the only characteristic capable of predicting the later outcome of adults with ASD.  Executive function is understood to involve skills like identifying appropriate objectives, generating action plans, assessing the consequences of one’s actions—skills that are needed for problem solving in everyday life.

A review by Ozonoff (1995) offers an exhaustive analysis of the reliability and validity of the WCST, and its suitability for application in autism. Their study confirms that people with autism show a higher number of perseverations in the WCST than do others with the same age and normal IQ (Ozonoff, 1995). These results lead Ozonoff to conclude that the WCST is highly reliable in the ASD population and in people with learning difficulties (to a greater extent than in the normal population, because of a possible ceiling effect). Similar conclusions are reached by Russo et al. (2007) in their study of executive function difficulties in individuals with autism.    


South, Ozonoff and McMahon (2007) analyzed the relation between repetitive behaviors and a standardized measure of flexibility based on WCST perseverations, finding significant correlations between performance on the WCST and scores obtained in repetitive behavior domains as measured by the Autism Diagnostic Interview-Revised (ADI-R) and the Autism Diagnostic Observation Schedule-Generic (ADOS-G). These studies suggest that cognitive flexibility is a core characteristic for assessing and intervening in ASD.  

In their review, Montgomery, Stoesz and McCrimmon (2012) find that for each of these theories, there are also contradictory research results; it seems that none of them individually can account for the social difficulties of AS. Consequently, they propose a combination of these theories in order to reach a full explanation for these social deficits.
 
It may be helpful to extend the scope of present-day AS research by introducing the dimension of individual variability through the use of a dynamic assessment approach. This approach takes into account the potential for learning new tasks and has already proven to be useful in the study of other severe mental disorders: 1) more efficient discrimination between different clinical groups (elderly people with and without dementia, schizophrenic patients, children with learning deficits or Down Syndrome) and/or groups of healthy subjects (Calero & Navarro, 2004; Peña, 2000; Robles & Calero 2013; Watzke, Brieger, Kuss, Schöttke, & Wiedl, 2008; Wiedl, Schöttke, & Calero, 2001); 2) analysis of intra-individual variability in persons with one diagnostic category or between groups with different diagnoses (Lidz, 2003; Sergi, Kern, Mintz, & Green, 2005; Wiedl et al. 2001); and 3) classification of variables that mediate in changes in test performance and which may help to improve the predictive validity of different types of intervention (Calero & Navarro, 2007; Donaldson & Olswang, 2007; Swanson & Howard, 2005; Tenhula, Strong, Kinnaman, & Bellack, 2007).

This method seeks to activate skills in the subject and improve his or her performance, through a test-training-test paradigm, where the training phase involves feedback and progressive help on tasks similar to those in the test phase. An improved score on the posttest is assumed to reflect the subject’s cognitive modifiability; this also serves for prediction purposes and differential diagnosis. Moreover, the gain score (pretest-posttest difference) is considered to be more sensitive and to have greater practical use than scores obtained through classic standardized procedures (Calero, 2004). 

In the specific area of ASD, there have been few studies in this line of research. An early study that applies this methodology in children with ASD was carried out by Donaldson and Olswang (2007), who investigated information requests, an ability that is considered to be fundamental to learning about one’s environment and relating to others. These authors worked with 14 children with ASD and 12 children with normal development, between the ages of 5 and 7. A static assessment was applied to the participants, consisting of the observation of unaided performance during a play situation in the classroom. The dynamic assessment condition included three separate sessions in which certain aspects of the environment were systematically manipulated in order to trigger requests for information from the participants. The performance achieved during dynamic assessment sessions marked a clear distinction between two subgroups of high scoring and low scoring ASD children, who clearly differed in their competence in making information requests, even though there were no differences in IQ level or symptoms. The ASD high score subgroup did not present deficits in producing information requests as compared to typical peers. The results of this study indicated that the teachers’ informal appraisals were not completely accurate, in that not all ASD children demonstrated information request deficits once proper cues had been provided. In fact, the initial performance assessment on standardized measures of verbal and non-verbal performance revealed no significant differences between the high and low scorers, as were distinguished by dynamic assessment. Consequently, neither clinical impressions/observations nor results from standardized measures could enable the investigator to accurately predict participants’ group membership. The authors emphasize the value of applying dynamic assessment to children with autism, and argue that the key to achieving good performance in this group of children is to control the context during the assessment process.  


In Spain, Bonete, Vives, Fernández-Parra, Calero and García-Martín (2010) used a dynamic assessment technique based on Raven’s Progressive Matrices test with a group of 20 adolescents (10 with AS and 10 with normal development) in order to verify whether learning potential  is related to interpersonal skills in children with AS. Their results showed that, on the dynamic assessment, the gain score of children with AS was similar to that of children with normal development, whereas inter-group differences were found in interpersonal skills. A relationship between intelligence, learning and interpersonal skills could not be established. 


Later on, Aljunied and Frederickson (2011) studied the relationship between central coherence as measured by the GEFT (with high scores showing Weak Central Coherence), and certain dynamic indicators of learning, in children with autism. Their objective was to examine whether low learning gains were related to deficits in central coherence. The results show that the correlation between improved performance on the dynamic assessment and GEFT score varied according to the children’s IQ. Thus, the correlations between the two scores in children with low nonverbal intelligence were significantly negative, while in children with good nonverbal ability there was no relationship between the central coherence measure and learning.


Finally, Olswang, Feuerstein, Pinder and Dowden (2013) applied a dynamic assessment methodology to 6 children between 10 and 24 months of age, with severe disabilities. Their work suggested that in a pre-linguistic stage, these children showed learning potential, which was manifest in transfer of learning 10 months later, and that dynamic assessment methodology discriminates between children, finding differences that are undetected in static measures, and predicting the results of long-term treatments.     

In view of the above, it would be of interest to verify the utility of the WCST in a dynamic format in order to assess AS children. Therefore, the objective of this study was to use the WCST-LP in a sample of AS children in order to establish any relationships between their learning in a dynamic assessment procedure, different cognitive measures (intelligence, executive function and flexibility) and interpersonal skills (recognizing emotions, solving interpersonal conflicts). The ultimate aim is to find data that can help us make progress in explaining the interpersonal skill deficits of AS children.

The initial hypotheses are:

· AS children will show an increase in scores in a dynamic assessment procedure, namely, the WCST-LP.
· AS children can be grouped according to their performance gain on the WCST-LP.
· Differences in gain scores on the WCST-LP will not be related to intelligence or to executive function.

· Differences in gain scores will be related to interpersonal skills, social comprehension, flexibility and inter-correlation between intellectual abilities.
2. Material and methods

2.1. Participants

The group was composed of 45 children who had been diagnosed with AS by a multi-professional team. The 40 boys and 5 girls, with ages ranging from 7 to 13 (Mage = 9.61; SD = 1.45), were recruited from different associations of Asperger children in Spain. The following criteria were used in the selection process: 1) all the participants presented a prior diagnosis of AS and 2) no participant presented other psychological disorders diagnosed according to information provided by parents.
2.2. Instruments 

Wechsler Intelligence Scale for Children-IV (WISC-IV) (Wechsler, 2005). The scale contains 15 subtests, 10 core subtests and 5 complementary subtests, which assess the intellectual capacity of children between the ages of 6 and 16. The scale produces four composite scores: verbal comprehension index, assessed through the subtests of similarities, vocabulary and comprehension; perceptual reasoning index, assessed through block designs, picture concepts and matrix reasoning; working memory index, through digit span and letter-number sequencing; and processing speed index, through coding and symbol search. The scale also provides a total IQ score that reflects the child’s general cognitive capacity. The assessment lasts approximately one hour and fifty minutes. Reliability data on the core indices falls between .86 and .95 with an average stability coefficient of .85. Analyses of content and internal structure validity have shown satisfactory results.


Wisconsin Card Sorting Test-Learning Potential (WCST-LP) (Wiedl & Wienöbst, 1999; Spanish adaptation by Calero (2001) ( see, Wiedl et al., 2001). This is a dynamic assessment test developed from the original version of the WCST (Heaton, 1981). The original form is a neuropsychological task related to executive function and concept formation. This test was modified by Wiedl and Wienöbst (1999) to include intervention, and so be able to measure learning (Wiedl, Schöttke, Green, & Nuechterlein, 2004). In this version, which uses a reduced format of 64 cards, the application includes three phases, each featuring the same 64 cards: pretest (following the standard instructions, where participants must infer the correct classification criterion: color, shape or number of objects), training (during this phase the classification rules are explained; after each attempt, participants are informed as to whether their response was correct or not, and why; they are also informed as to the change in classification criterion and the cause) and posttest (based again on the original version with no help). The complete assessment is carried out in one session. The number of correct answers in each block corresponds to scores for pre, training and posttest.  The pretest-posttest difference provides a gain score that indicates each participant’s learning. Studies of dimensional indices of learning conclude that regression residuals offer certain clear advantages, favoring their application in dynamic assessment. Residual gain scores are calculated by regressing posttest performance on pretest performance; the residual gain scores on the WCST-LP have demonstrated high reliability and have been shown to be predictive of functional outcome in clinical samples (Weingartz, Wiedl, & Watzke, 2008).

An alternative is the category approach. On the basis of raw gain score, some authors have used different criteria to establish a typological classification that distinguishes different learner groups. Initially Budoff (1975) established two categories: learners and non-learners, according to a cut off point for significant gain. Later, other criteria for establishing the classification were tested, such as the Schöttke, Bartram and Wiedl (1993) algorithm, or using a cut-off point (criterion for significant improvement in a dynamic test) with a value equal to 1.5 SD of the group pretest. The utility and validity of the latter criterion, which makes it possible to differentiate subgroups according to their cognitive modifiability, has been demonstrated in several studies (Navarro & Calero, 2009; Fiszdon & Johannesen, 2010; Kurtz & Wexler, 2006; Rempfer, Hamera, Brown, & Bothwell, 2006; Waldorf, Wiedl, & Schöttke, 2009; Wiedl et al., 2001). Using this criterion, participants were categorized as high scorers, learners or non-learners. Pretest scores for the high scorers fall between the maximum possible test score (64) and a point established at 1.5 SDs below this maximum. Learner group classification was based on an improvement of more than 1.5 SDs from pre to posttest.

Stroop: Color and Word test (Golden, 2006). This test is applicable from ages 7 to 80, and consists of three tasks with a duration of 45 seconds each. These tasks are word reading (Stroop-W), where the subject must read the written names of colors; color naming (Stroop-C), where he or she must name the color of the typeface; and color-word (Stroop-CW), where they must name the color of the typeface, ignoring any conflict with the word meaning. An interference index is also obtained (Stroop-I) which assesses interference in the subject and his or her attention control. Test-retest reliability is .89 for Stroop-W, .84 for Stroop-C, .73 for Stroop-CW and .70 for Stroop-I.


Evaluación de Solución de Conflictos Interpersonales (ESCI) [Assessment of Interpersonal Conflict Resolution] (Calero, García-Martín, Molinero, & Bonete, 2009). This task consists of 17 sequences of sketches that represent an interpersonal conflict, shown on a computer monitor. The first four sketches show a single person, while the remaining sketches show two or more characters in a conflict situation. The participant is required 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 total score and a score for each construct: emotion, situational agreement and solutions. The instrument was constructed according to the 7-phase model of interpersonal problem solving by Pelechano (1991, 1995), and has been validated in a sample of adolescents from Spain (Molinero, 2015). As for reliability, the Cronbach index is greater than α = .82 for the test as a whole, and ranges from .57 to .69 for each area, while factor validity analysis revealed three main factors (emotion, situational agreement, solutions) and a single second-order factor. The test demonstrates adequate predictive validity for each factor, according to the criteria of the Ekman 60 Faces test (Young, Perrett, Calder, Sprengelmeyr, & Ekman, 2002) for emotions; WAIS III Picture Arrangement for situational agreement; and SPSI-R (D'Zurilla, Nezu, & Maydeu-Olivares, 2002) for problem solving.

Ekman 60 Faces test (Young, et al., 2002). This is a computerized task to assess recognition of facial expressions. Photographic images are projected, showing faces that express the six basic emotions (anger, disgust, fear, happiness, sadness and surprise), intermingled with other photographs of faces with neutral expressions. A total of ten faces are presented (6 women and 4 men). The images (first published by Ekman & Friesen, 1976), are presented at random for 5 seconds each, and the participant is required to indicate his/her impression of the emotion by pressing the corresponding key on the computer. This material is regarded as the most thoroughly validated for research on facial expression. Separate reliability values have been obtained for the emotion types (anger, disgust, fear, sadness and surprise) with adequate results (α <.001), with the exception of the happiness value, where scores produced a ceiling effect (Young et al., 2002). Regarding the validity of this instrument (Young et al., 2002) compared to the original (Ekman & Friesen, 1976), a strong correlation with the recognition rate presented by Ekman and Friesen (r = .81, t = 10.35, p < .001) has been found. 

Vineland Adaptive Behavior Scales - Second Edition (VABS) (Sparrow, Cicchetti, & Balla, 2005). This scale is designed to measure adaptive behavior in individuals from birth to age 90, based on a Likert-type scale completed by parents or informers. The Spanish version consists of five subscales, each of which has two or three sub-domains. For the present study, only two subscales were considered to be relevant: socialization (VABS-S) and maladaptive behavior (VABS-MB). The first explores domains of interpersonal relations, leisure and free time and coping skills, while the second provides a general index relating to internalized and externalized maladaptive behavior. The reliability study included internal consistency analyses for the total score (.93-.97) for different age-groups, test-retest analyses (.76-.92) and inter-rater analyses (.73-.76) for the different domains, sub-domains and ages. Content, construct, factorial and criterion validity were confirmed with respect to the earlier version, the Vineland Adaptive Behavior Scale  (.69-.96) and the Adaptive Behavior Assessment System – Second Edition (ABAS-II = .70) (Sparrow et al., 2005).
2.3. Procedure

As part of a larger research project, we solicited the voluntary participation of members of AS Associations in several Spanish cities (Granada, Madrid, Seville, Valencia and Alicante). A total of 45 children diagnosed with AS by the professionals in these associations became the participants in this investigation. Parental informed consent was obtained for all participants prior to their inclusion in the study. 


Assessment was carried out individually in two sessions. The WISC-IV was administered in the first session (applying all the core subtests and 4 of the complementary subtests except animals), and the WSCT-LP, Stroop, ESCI and Ekman were administered in the second. At the same time, parents were convened in order to respond to the VABS. With regard to the latter, analyses were performed using subjects’ raw scores, since the VABS has not been standardized for Spain. 
2.4. Data analysis


To analyze the effect of training in the WCST-LP, differences between pretest and posttest scores were subjected to a Student’s t test for related samples, and repeated measures ANOVAs. In order to study differences between the groups that were defined according to gain status, bivariate correlations between the variables were carried out, as well as a one-factor ANOVA for each of the variables. Post-hoc tests were used in the case of non-homogeneous variances (Scheffe, α =.05 and Dunnett’s T3 α =.05). All analyses were carried out using SSPS version 19.0.  
3. Results

First, we analyzed pre- to posttest changes on the WSCT-LP for the participants as a whole, using Student’s t test for related samples. This analysis showed significant gains from pre- (M = 37.22; SD = 12.27) to posttest (M = 52.06; SD =7.51) in right answers t(43) = 8.661; p =.001; a significant decrease from pre- (M = 18.17; SD = 11.65) to posttest (M = 5.71, SD = 7.20) in perseverations t(43) = 7,80; p =.0001; and a significant increase from pre- (M = 2.02; SD = 1.51) to posttest (M = 3.54; SD = 1.45) t(43)= 7.022; p =.0001 in sets completed.  These results suggest that the training incorporated in this test produced significant effects on the participants as a whole.


However, not all participants behaved in the same way. They did not all show the same level of improvement from pre- to posttest. In order to analyze this, the children were distributed into groups on the basis of their WCST-LP gain score. Children whose pretest score fell between the maximum possible test score and a score of 1.5 SDs below this maximum were classified as High Scorers on the WCST-LP. Next, a group of Learners was formed of participants whose posttest score increased by more than 15 points with respect to the pretest. Finally, the Non-Learners were those who did not present either of these two conditions. Sample distribution according to these criteria resulted in 11 high scorers, 24 learners and 10 non-learners. As seen in Figure 1, when we included the group factor in the repeated measures ANOVAs, taking the three groups two by two, we found different behavior from pre- to posttest: a very significant interaction for right answers F(2,42) = 20.000; p =.0001, η2 =.495, s.p. = 1, and very significant inter-subject differences F(2,42) = 23.010; p = .0001, η2 = .523, s.p. = 1, with post hoc Dunnett’s p-values from 0 to .04. For perseverations, there was a very significant interaction F(2,42) = 12.575, p =.0001, η2 =.375, s.p.= .994, as well as the inter-subject effect F(2,42) = 18.838, p =.0001, η2 =.495, s.p. = 1, when taking the three groups two by two, with post hoc Dunnett’s p-values from 0 to .040 and .046; and for properly completed sets, there was also a very significant interaction F(2,42)= 41.000, p =.0001, η2 =.445, s.p. = .99, and a very significant inter-subject effect F(2,42) = 16.452, p =.0001, η2 =.647 s.p. = 1, when taking the three groups two by two, with post hoc Dunnett’s p-values from 0 to .01. In fact, there was a bivariate correlation of .87 between residual gain on right answers and residual loss on perseverations.
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Figure 1. Mean scores on WCST-LP pretest, training and posttest for all participants, according to their classification of high scorers, learners or non-learners. 
Note. HSs = High scorers; Ls = Learners; NLs = Non-learners.

Second, the bivariate correlations analysis between residual gains and the rest of the assessed variables showed significant correlations between gains and Stroop-W (rxy = .362, p = .015), total scores in ESCI (rxy = .331, p = .037) and Ekman total score (rxy = .359, p = .017), while the remaining correlations were not significant.


Third, in analyzing between-group differences based on WSCT-LP gains, we found a general trend with all the other assessed variables, the non-learner group scoring lower than the other two groups on the different tests. The ANOVAs showed these differences to be significant for the following variables (see Table 1): from the WISC-IV, similarities, picture concepts, matrix reasoning and arithmetic, with large effect sizes for differences between non-learners and high scorers (Cohen’s d between 0.87 and 1.29) and moderate effect sizes for differences between learners and non-learners. For the composite scores, differences were significant in perceptual reasoning (Cohen’s d = 1.13 for high scorers vs. non-learners and 0.36 for learners vs. non-learners) and social comprehension (sum of the picture completion and comprehension subtests) (Cohen’s d = 0.80 for high scorers vs. non-learners and 0.30 for learners vs. non-learners). There were also significant differences in right answers and perseverations on the WSCT-LP pretest (effect sizes: greater than 2 for differences between high scorers and non-learners; 0.68 for perseverations and 0.37 for right answers between learners and non-learners), on Stroop-W (Cohen’s d =0.90 and 0.81 respectively) and on the Ekman total score (Cohen’s d = 0.90 and 1.20 respectively).
Table 1

Mean Scores for each Group of Participants: High Scorers, Learners and Non-learners in the Different Measures Collected

	
	HSs
	Ls
	NLs
	F(2,43)
	P

	
	M
	SD
	M
	SD
	M
	SD
	
	

	WISC-IV SUBTESTS

Block designs   Similarities

Digit span
Picture concepts

Coding

Vocabulary

Letters-numbers

Matrix reasoning

Comprehension

Symbol search
Picture completion

Information

Arithmetic
Word reasoning
	12.39

15.83

10.01

12.31

8.15

13.53

8.27

13.13

10.47

10.19

11.06

14.24

11.66

12.52
	3.16

2.83

2.40

2.33

2.68

2.07

3.07

2.62

2.66

2.99

2.99

4.16

2.60

2.77
	11.52

12.30

12.30

9.85

7.62

12.90

8.27

11.08

10.38

9.17

9.20

12.78

10.34

11.54
	4.12

4.23

2.58

2.68

2.70

3.69

3.63

2.42

3.65

2.79

3.50

3.13

3.38

3.82
	9.40

12.49

8.48

9.65

7.96

11.85

6.65

10.66

9.14

7.58

9.26

10.32

7.71

9.57
	3.64

3.55

1.89

2.90

2.45

3.50

2.59

1.71

4.14

2.52

3.49

4.46

3.31

4.42
	1.599

3.472

1.082

3.765

0.169

0.631

0.848

3.610

0.461

2.184

1.238

2.843

3.876

1.597
	.21

.04*

.35

.03*

.84

.54

.43

.03*

.63

.12

.30

.07

.03*

.21

	WISC-IV COMPOSITE
Verbal comprehension
Perceptual reasoning

Working memory

Processing speed

Social comprehension
Total IQ
	118.55

115.19

93.84

98.08

23.58

109.45
	9.99

14.39

10.69

11.67

4.01

10.27
	112.57

104.53

92.98

92.95

20.74

102.20
	18.31

15.42

16.30

13.80

5.68

17.20
	107.68

99.12

85.25

89.33

18.83

94.77
	19.52

12.57

10.69

6.99

7.24

13.61
	1.040

3.272

1.159

1.313

3.231

2.333
	.36

.048*

.32

.28

.05*

.11

	WCST-LP PRETEST

Right answers 

Perseverations
	51.72

5.83
	3.22

4.85
	33.53

20.41
	9.72

8.50
	29.77

27.00
	10.89

11.70
	19.929

17.134
	.0001**

.0001**

	STROOP

Words
Colors

Interference
	46.00

42.81

50.00
	6.26

9.96

6.75
	45.28

44.84

49.56
	7.35

7.07

5.83
	38.77

43.11

54.11
	9.17

4.83

10.48
	2.927

0.354

1.431
	.06*

.70

.25

	ESCI-Total
	61.30
	8.26
	58.50
	9.43
	52.37
	15.62
	1.622
	.21

	EKMAN- Total
	40.82
	9.31
	41.87
	7.57
	31.66
	10.20
	4.797
	.01*

	VABS
Socialization

Maladaptative Behavior
	121.36

25.45
	10.29

8.17
	123.84

26.84
	14.81

11.25
	118.44

28.22
	7.94

7.26
	0.621

0.194
	.54

.82


Note. HSs = High scorers; Ls = Learners; NLs = Non-learners.

** p < .001; * p <.05


Finally, we performed bivariate correlations analysis between the factors of the WISC-IV for the participants as a whole, and for the groups of learners and non-learners separately. As seen in Table 2, the correlations were significant in every case for the sample as a whole, and for the learners group, while for the non-learners group they were significant only for verbal comprehension, working memory and total IQ. Neither perceptive reasoning nor processing speed showed correlations with other factors, and social comprehension showed a correlation only with total IQ.
Table 2

Bivariate Correlations between WISC-IV Scores for the Entire Sample and for Learner and Non-learner Groups

	Entire Sample
	VC
	PR
	WM
	PS
	SC

	VC
	1
	
	
	
	

	PR
	.522**
	1
	
	
	

	WM
	.578**
	.486**
	1
	
	

	PS
	.502**
	.575**
	.390**
	1
	

	SC
	676**
	623**
	516**
	401**
	1

	TIQ
	.859**
	.818**
	.751**
	.722**
	.728**

	Ls
	

	VC
	1
	
	
	
	

	PR
	.517**
	1
	
	
	

	WM
	.611**
	621**
	1
	
	

	PS
	.557**
	.570**
	.400*
	1
	

	SC
	.830**
	.729**
	.736**
	.615**
	1

	TIQ
	.863**
	.832**
	.803**
	.731**
	.496**

	NLs
	

	VC
	1
	
	
	
	

	PR
	.304
	1
	
	
	

	WM
	.860**
	.625
	1
	
	

	PS
	.408
	.040
	.224
	1
	

	SC
	.578
	.594
	.645
	.223
	1

	TIQ
	.916**
	.644
	.951**
	.411
	.708**


Note. VC = Verbal Comprehension; PR = Perceptual Reasoning; WM = Working Memory; PS = Processing Speed; SC= Social Comprehension; TIQ = Total IQ.

** p < .001; * p <.05
4. Discussion


As indicated in our first hypothesis, and as other prior studies have shown (Aljunied & Frederickson, 2011; Bonete et al. 2010; Donalson & Olswang, 2007; Olswang et al., 2013), children with AS show a significant performance increase between the WCST-LP pretest and posttest, after receiving brief training provided as part of the assessment. (The standard WCST (Ozonoff, 1995) is a task where AS children usually show poorer performance than children with normal development.) This improvement seen in dynamic assessment, in addition to being significant in the case of right answers and completed sets, is very significant with respect to a decrease in perseverations—responses that on this test are related to a lack of cognitive flexibility. This lack is considered to be a fundamental characteristic in assessment and intervention in children with autism (South et al., 2007).


However, not all the AS children benefit equally from the brief training on the dynamic assessment task. If we use a significant improvement criterion of 1.5 pretest SDs (a highly validated criterion in these procedures; cf. Navarro & Calero, 2009; Waldorf, et al., 2009; Wiedl et al., 2001), we find three well-differentiated groups: (1) high scorers, who initially scored high on the WCST and who maintain their status; (2) a large group of learners, who significantly increase the number of right answers, considerably decrease their perseverations, and equal the former group on sets completed on the posttest, and (3) a small number of children who, despite some increase in right answers and some decrease in perseverations, do not reach a level of significant change (non-learners).  


On the other hand, residual gains reveal a significant correlation with tests that assess recognition of emotions and interpersonal conflict resolution, namely, the ESCI and the Ekman. 

In addition, the non-learner group shows poorer performance than the learners on practically all the tests (except WSCT-LP pre scores and total IQ), with very significant differences on certain WISC-IV subtests that related to perceptive reasoning and social comprehension, and on the Ekman. These data concur with results from other authors who indicate that there is no relationship between learning in WSCT-LP and general intelligence (Calero, García-Martín, & Robles, 2011; Donalson & Olswang, 2007), but find a significant relationship between learning and perceptive reasoning, social comprehension and interpersonal skills. It is reasonable to think that learning, which is assessed through these procedures, takes place in a context of social interaction. This may partially account for the above relationships, in that these assessment techniques are sensitive to social and motivational aspects that influence learning (Calero, 2004). This would explain the relationship observed between WSCT-LP gain scores and the ESCI.


First of all, these results reveal the heterogeneity of the AS-diagnosed group, since dynamic assessment uncovers individual differences that can be quite important to intervention and prognosis, though not detected in static assessment (Bonete et al., 2010; Donalson & Olswand, 2007; Olswand et al. 2013). In fact, AS children with similar scores on the WSCT-LP pretest (standard application of this test) become differentiated in their posttest performance. This difference (gain score) correlates to other skills which are especially important in these children, such as social comprehension and/or flexibility.


Finally, although our study is a prospective analysis, carried out with a limited number of subjects, the correlations between WISC-IV composite scores show a similar effect to that detected by Goldstein et al. (2008). Thus, the fact that there are fewer inter-factor correlations in the non-learner group than in the learner group (or the total sample) can be seen as an indicator of more modular intelligence. Likewise, Aljunied and Frederiksen (2011) found significant correlations between learning gains and GEFT scores in the set of participants with good nonverbal intelligence scores, while correlations were negative for the set of participants with low nonverbal intelligence. This was interpreted as an indication that, in AS children with good nonverbal intelligence, weak central coherence did not hinder their ability to demonstrate gains in learning after receiving instruction.

In short, for the purposes discussed here, it may be relevant to consider three variables in children: flexibility (measured by perseverations on the WCST), social comprehension (measured by the ESCI and by the WISC-IV picture completion and comprehension subtests) and the "g" factor or integration (which can be inferred from inter-correlations among factors of the WISC-IV). Evidently, these results must be confirmed in other studies, through the use of more specific procedures for measuring these variables, and if possible, with larger samples.

We would note that this study has been carried out with a small sample of AS children who have not been compared to children with normal development, nor were direct measures of central coherence used. Consequently, the conclusions should be taken with caution, pending new research studies that replicate and look further into these data.

5. Conclusions

We emphasize the utility of the WSCT-LP in these children, in that it establishes different typologies of individuals who share the same diagnosis. For this reason, it may be useful to incorporate a dynamic measure in the assessment protocols of children with AS. Furthermore, learning seen in dynamic assessment seems to be related to social ability in children with AS. These differences become a crucial aspect in planning interventions. Results of this nature have been reported previously with other clinical groups (Calero & Navarro, 2004; Peña, 2000; Swanson & Howard, 2005; Robles & Calero, 2013; Wiedl & Schöttke, 1995), and appear once again in this population. The results also seem to point to a certain relationship between learning gains and central coherence. Therefore, more investigation is needed regarding the utility of dynamic assessment for testing and further specifying the theory of Weak Central Coherence in these children.
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