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Abstract 

Children with high-functioning autism spectrum disorder (HF ASD) are known to exhibit 

deficits in facial-emotion recognition (FER). However, research regarding FER in individuals 

with HF ASD has yielded mixed results, potentially due to differences in task demands across 

various instruments. For this reason, it is important that assessment tools measuring this 

construct are reliable and well-validated. One popular measure of FER is the Diagnostic 

Analysis ofNonverbal Accuracy- Second Edition (DANV A-2; Nowicki & J. Carton, 1993). 

This computer-based task has been utilized in descriptive and clinical research studies in 

HF ASD, but little work investigating its psychometric properties has been conducted by 

researchers other than the test developers. No independent studies examining the psychometric 

properties specifically within an HF ASD sample were identified. Thus, the purpose of this study 

was to examine the psychometric characteristics of the DANV A-2 in this population. 

Specifically, the internal consistency, test-retest reliability, and construct validity of the 

DANVA-2 were assessed in a sample of 133 children with HFASD between the ages of 6 and 13 

years. Test-retest reliability was assessed across immediate, 5-week, and 12-week retest 

intervals. Construct validity was evaluated by comparing it to concurrently administered tests of 

FER, measures of social skills and social competence, and measures of cognitive and verbal 

ability. Results indicated that, in an HF ASD sample, the DANVA-2 ' s internal consistency 

reliability and test-retest reliability were adequate for research purposes, and its scores were 

highly convergent with other measures of facial emotion recognition. However, DANVA-2 

scores were found to be unrelated to theoretically correlated constructs of social competence and 

autism symptomology. Study strengths and limitations along with implications for future 

research are discussed. 
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CHAPTER I: INTRODUCTION 

Study Background and Significance 

Facial emotion recognition (FER) refers to the ability to accurately identify facial 

expressions to better understand another 's feelings or state of mind. This ability is critical in 

adequately forming social relationships, adjusting to school appropriately, and feeling competent 

in social situations (Ekman, 1992a; Goodfellow & Nowicki, 2009). Impairment in FER has been 

associated with lower academic achievement (Nowicki & Duke, 1992, 1994), feelings of 

depression (Nowicki & E. Carton, 1997), and difficulties in interpersonal functioning (Feldman, 

Phillipot, & Custrini, 1991 ; Getz, Shear, & Strakowski, 2003). This suggests that the ability to 

accurately identify facial expressions in others is a critical aspect of nonverbal communication 

and successful social interaction. 

One clinical population known to exhibit deficits in nonverbal communication is persons 

with autism spectrum disorder (ASD; American Psychiatric Association [APA]; 2013). ASD is a 

neurodevelopmental condition defined by deficits in social interaction and social communication 

along with repetitive behaviors and intense interests. One deficit commonly attributed to 

individuals with ASD is a deficit in FER. These difficulties have been observed in both higher 

and lower functioning individuals with ASD across a variety of emotional states, research 

methodologies, and means of assessment (Harms, Martin, & Wallace, 2010). It is likely that 

deficits in FER contribute to the social difficulties that define ASD (Schultz et al. , 2003). 

Research regarding FER in individuals with ASD has yielded mixed results. Some 

studies (e.g. , Celani, Battacchi, & Arcidiacono, 1999; Downs & Smith, 2004; Lindner & Rosen, 

2006; Rump, Giovannelli, Minshew, & Strauss, 2009; Sawyer, Williamson, & Young, 2012) 

support the hypothesis that individuals with ASD display a global deficit in FER wherein 
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impairment is evident regardless of emotion tested. Other work (e.g. , Bal et al. , 2010; Baron

Cohen, Spitz, & Cross, 1993; Humphreys, Minshew, Leonard, & Behrmann, 2007; Jones et al. , 

2011 ; Kuusikko et al. , 2009) has found FER deficits to be more emotion specific, indicating that 

global deficits may be driven by difficulties in identifying specific subsets of emotions. Still 

others do not support a deficit in FER in ASD (e.g. , Castelli, 2005 ; Serra, Jackson, van Geert, & 

Minderaa, 1998; Tracy, Robins, Schriber, & Solomon, 2011). Existing research syntheses have 

also yielded contrasting findings. Lozier, Vanmeter and Marsh (2014) found support for a global 

hypothesis, while Uljarevic and Hamilton (2013) supported an emotion specific hypothesis for 

FER deficits in ASD. 

The reasons for conflicting results within the literature are unclear. In a review of 

neuroimaging and behavioral studies, Harms, Martin, and Wallace (2010) concluded that 

numerous factors may be contributing to variable findings. Individual differences of study 

participants such as cognitive ability, language ability, or age may influence testing results. The 

authors also indicated that task demands such as use of dynamic or static stimuli, use of 

computer-generated faces , or whether the task involves matching or labeling emotions could all 

impact FER measurement results (Harms et al. , 2010). Cue intensity (Mazefsky & Oswald, 

2007) and timing of stimulus display (Weigelt, Koldewyn, & Kanwisher, 2012) may also 

influence findings. Given the number of confounding variables potentially affecting FER 

measurement in ASD, it is important that assessment tools are reliable and well validated. This 

limits the random error variance in the test scores, ensures that the test items are an adequate 

sample of the domain of interest, and increase confidence that scores accurately reflect the 

individual's abilities (DeVellis, 2003). 
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One popular measure of FER is the Diagnostic Analysis ofNonverbal Accuracy

Second Edition (DANV A-2; Nowicki & J. Carton, 1993). This computer-based task consists of 

separate Adult Faces (DANV A-2-AF) and Child Faces (DANV A-2-CF) subtests that directly 

measure FER. Each subtest includes images of happy, sad, angry, and fearful facial expressions 

followed by forced-choice selection of the emotion depicted. The test contains an equal number 

of male and female faces at high and low intensity for a total 24 images. 

The DANV A-2 has been evaluated, primarily by the test developer, in typically 

developing samples of varying ages (Nowicki, 1997; Nowicki & E. Carton, 1997, Nowicki & J. 

Carton, 1993; Nowicki & Duke, 1989, 1992, 1994). In addition, a number of unpublished or 

non-peer reviewed works have assessed the psychometric characteristics of the DANVA-2 in 

typically developing samples (Bailey, 2000; Collins, 1996; Nowicki, 1990; Verbeek, 1996), with 

results generally supporting the reliability and validity of the DANV A-2. 

A major limitation of the DANV A-2 is its lack of independent, peer-reviewed 

psychometric validation, particularly in clinical samples. Identified studies tend to contain 

heterogeneous samples consisting of multiple disorders (e.g. , Logan, 1998; McKown, 2007; 

McKown, Allen, Russo-Ponsaran, & Johnson, 2013). Most also do not report internal 

consistency or test-retest reliability estimates. In addition, many of the studies commonly cited 

supporting the psychometrics of the DANVA-2 are doctoral dissertations (Baum, 1997; Logan, 

1998; McClanahan, 1996; McClure, 2001 ; Spell, 1997). 

Despite its lack of validation in ASD samples, the DANVA-2 has been used in ASD 

research as a means of comparing ASD FER abilities to those of other clinical samples ( e.g. , 

Demopoulos, Hopkins, & Davis, 2013 ; Mazefsky & Oswald, 2007) and as an outcome measure 

in ASD clinical studies (e.g. , Baghdadli et al. , 2013 ; Lerner, Mikami, & Levine, 2011 ; Lopata et 
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al. , 2010; Thomeer et al. , 2012). Lopata et al. (2010) noted that pilot testing with the DANV A-2 

suggested a high degree of variability in obtained responses within and between study 

participants and that the test might have poor sensitivity to potential intervention effects in ASD. 

Therefore, further examination of the DANV A-2 ' s psychometric properties within ASD samples 

is needed, as validation ( or lack thereof) could have major implications for how to interpret the 

findings of previous research and future use of the measure. 

Purpose of the Present Study 

The DANV A-2 has been widely used as a measure of FER. However, its lack of 

independent, peer-reviewed validation in clinical samples, particularly in ASD samples, 

represents a threat to the interpretability of the studies that utilize it. The purpose of the current 

study is to explore the psychometric properties of the DANV A-2 in an ASD sample. 

Specifically, internal consistency, test-retest reliability, and both convergent and divergent 

validity of the DANV A-2 faces subtests were assessed. Test-retest reliability was evaluated over 

the following retest intervals: immediate re-administration, 5-week, and 12-week. Concurrent 

estimates of convergent and divergent validity for the DANV A-2 were evaluated by comparing 

its scores to those of other measures of FER, measures of social performance, and overall 

cognitive and verbal ability. 

Overview of Chapters 

Chapter I provides a brief overview of the relevance of FER to social communication and 

interaction and its importance to the observed deficits in ASD. The chapter also includes a brief 

summary of the DANV A-2 and the state ofresearch surrounding its validation in ASD. Lastly, 

the chapter outlines the purpose of the current study. 
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Chapter II gives a more detailed summary of the diagnostic criteria of ASD. This is 

followed by a description of the importance of FER and how deficits in FER manifest in ASD. 

The chapter also includes an examination of the development and psychometric properties of the 

DANV A-2 in typically developing and clinical mental health populations. Its use in ASD 

research and the need for additional validation within this population is explored. The chapter 

concludes with specific research questions and hypotheses for the current study. 

Chapter III delineates the methodology of the current study. Participants, screening 

procedures, and instruments used are discussed along with procedures for data collection and 

scoring. Statistical analyses as they relate to the research hypotheses are also included. 

Chapter IV presents the results of the current study. Results of the internal consistency, 

test-retest reliability, and construct validity of the DANV A-2 are described. 

Finally, Chapter V discusses the findings and implications of the current study and how 

they relate to previous research. The chapter also includes a discussion of the strengths and 

limitations of the current study and directions for future research. 
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CHAPTER II: LITERATURE REVIEW 

Overview 

Autism spectrum disorder (ASD) is a neurodevelopmental disorder defined by deficits in 

social interaction and social communication along with restricted and repetitive interests and 

behaviors. Recent estimates released by the Center for Disease Control and Prevention (CDC) 

indicate a prevalence rate of 1 in 68 children - a substantial increase from 2002 estimates of 1 in 

150 children (CDC, 2014). Some hypothesize that an increase in autism awareness and 

understanding, as well as advances in identification methodology, may be responsible for the 

observed increase in prevalence (Elsabbagh et al. , 2012; Fombonne, 2005). Others believe the 

increase is due to multiple genetic and/or environmental factors that continue to be identified 

(Currenti, 2010). With the increase in prevalence, there has been a substantial increase in 

research on assessment and identification of ASD-related features , including facial emotion 

recognition (FER). The following describes the core diagnostic and associated features of ASD, 

including studies of FER and the measurement of FER in children with ASD. It also describes 

one assessment tool in detail, the Diagnostic Analysis ofNonverbal Accuracy- Second Edition 

(DANV A-2), and its psychometric properties. This is followed by the specification ofresearch 

questions and hypotheses for the current study. 

Autism Spectrum Disorder 

ASD is characterized by two core features : (a) persistent deficits in social communication 

and social interaction, and (b) restricted, repetitive, and stereotyped patterns of behavior, 

interests, or activities (APA, 2013). Symptoms are frequently identified in early childhood, with 

average age of diagnosis around three years old (Barbaro & Dissanayake, 2009). Features of 

ASD may become apparent between 12-24 months, though symptoms may be noted earlier in 
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individuals with more severe developmental delays or later in individuals with less severe 

symptom expression (APA, 2013). Typical first symptoms include delays in language 

development, unusual social interactions or play style, lack of social interest, or odd means of 

communicating with others (APA, 2013). In some cases, children with ASD can exhibit 

regressions in previously acquired skills in social behavior or language (Jones & Campbell, 

2010; Lainhart et al. , 2002). These regressions are important to note during assessment, as they 

are relatively unique to ASD (APA, 2013 ; Baird et al. , 2008). Individuals diagnosed at a young 

age continue to qualify for diagnosis into adolescence and adulthood (McGovern & Sigman, 

2005). Early identification of the disorder is critical to establishing support that may improve 

outcomes later in life (Dawson, 2008). 

Diagnostic Criteria and Clinical Features 

The Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5 ; APA, 

2013) altered the diagnostic structure of ASD from the DSM-IV-TR (APA, 2000). Under DSM

IV-TR criteria, five pervasive developmental disorders (PDDs) were specified, three of which 

being commonly referred to as ASDs: autistic disorder, Asperger 's disorder, and PDD not 

otherwise specified (PDD-NOS; McPartland, Reichow, & Volkmar, 2012; Volker, Thomeer, & 

Lopata, 2012). To receive a diagnosis of autistic disorder, an individual must have exhibited at 

least six criteria from three core domains: qualitative impairment in social interaction, qualitative 

impairment in social communication, and restricted, repetitive, and stereotyped patterns of 

behavior, interests, and activities . A minimum of two criteria must have been met for the social 

interaction domain, and at least one criterion each must have been met from the other two 

domains . Asperger ' s disorder had similar criteria, though it differed from autistic disorder in that 

there were no diagnostic criteria in the communication domain, and the absence of language and 
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cognitive delays were specified. A PDD-NOS diagnosis was utilized when symptom expression 

for ASD was subthreshold, or when symptomology was atypical in expression or manifestation, 

but still leading to significant impairment (APA, 2000). The other two PDDs in DSM-IV-TR, 

Rett 's disorder and childhood disintegration disorder, were considered separate from ASD due to 

differences in the patterns of onset (e.g. , characteristic sex ratio for Rett's disorder) and 

developmental regression deficits ( e.g. , cognitive and language delays) observed (Volker et al. , 

2012). Additional evidence for exclusion ofRett's disorder from DSM-IV ASDs was found in 

its molecular basis, as mutations in the Methyl-CpG-binding protein 2 (MECP-2) gene were 

identified as the usual cause of the disorder (Neul et al. , 2010). 

Under DSM-5 , previous distinct ASD diagnostic subcategories (i.e. , autistic disorder, 

Asperger's disorder, and PDD-NOS) from the DSM-IV-TR were eliminated and collapsed under 

a single broad ASD category. This revised diagnostic framework reflects the logic that ASD 

encompasses a spectrum of symptom severity and expression, and is consistent with the many 

studies failing to clearly differentiate between the previous DSM-IV-TR subgroups ( Ghaziuddin, 

2010). 

The DSM-5 also reduced the diagnostic criteria from three core components to two. 

Previously, qualitative impairment in social interaction, qualitative impairment in 

communication, and restricted, repetitive, and stereotyped patterns of behavior, interests, and 

activities were each necessary for an autistic disorder diagnosis under DSM-IV-TR (APA, 2000). 

The DSM-5 combined the impairment in social interaction and impairment in social 

communication criteria into a single criterion of persistent deficits in social communication and 

social interaction (APA, 2013). At the surface level, these changes appear to make a DSM-5 

diagnosis more inclusive by reducing the number of broad symptoms necessary for a diagnosis. 
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Additionally, the DSM-5 notes that any individuals who previously received a DSM-IV-TR 

diagnosis of autistic disorder, Asperger's disorder, or PDD-NOS should be given a diagnosis of 

ASD (APA, 2013). However, the changes were controversial (Wing, Gould, & Gillberg, 2011) 

in part because they actually made the specific criteria for an ASD diagnosis more stringent. The 

DSM-IV-TR utilized a polythetic approach for the social impairment criteria in that only a subset 

of criteria ( e.g. , two of four impairments in social interaction and one of four impairments in 

communication) had to be met to receive an autistic disorder diagnosis . In addition, a PDD-NOS 

diagnosis could be made even in the absence ofrestricted and repetitive behaviors (APA, 2000). 

In the DSM-5 , a monothetic approach was taken for the social deficit symptoms such that an 

individual must meet all criteria to receive an ASD diagnosis (APA, 2013). Additionally, while 

a polythetic approach was maintained for restricted and repetitive behaviors, at least two 

symptoms must be present to receive a DSM-5 ASD diagnosis in contrast to one symptom 

requirement for DSM-IV-TR diagnoses of autistic disorder and Asperger's disorder and no 

symptom requirements for PDD-NOS. Thus, despite the automatic DSM-5 diagnosis for 

individuals previously diagnosis under DSM-IV-TR, it was unclear whether individuals who met 

DSM-IV-TR criteria for an ASD would still meet the more stringent DSM-5 criteria. 

McPartland, Reichow, and Volkmar (2012) reported as few as 60.6% of individuals diagnosed 

using the DSM-IV-TR would meet DSM-5 criteria, while Mazefsky, McPartland, Gastgeb, and 

Minshew (2013) found upwards of 93% meeting criteria. 

Deficits in social communication and social interaction. To meet DSM-5 diagnostic 

criteria for ASD, an individual must exhibit deficits in social communication and interaction 

across a variety of contexts either currently or in the past (APA, 2013). This broad criterion 

includes three subdomains, and the individual must show characteristics of each subdomain to 
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receive a diagnosis. First, the individual must display deficits in social emotional reciprocity. 

This may manifest in a variety of ways, including abnormal social approach, difficulty 

maintaining reciprocal conversations, lack of sharing affect, interests, and emotions or failing to 

initiate or respond to social interactions. Second, the individual must display deficits in 

nonverbal communicative behaviors. This may manifest as weak integration of verbal and 

nonverbal communication, poor eye contact, abnormal body language, limited use or 

understanding of gestures, or a flat affect. Third, the individual must display deficits in 

developing, maintaining, or understanding relationships. This subcategory includes failure to 

establish or maintain friendships with peers, a general lack of interest in peers, difficulties with 

imaginative play, or deficits in moderating or adjusting behavior based on the situational context 

(APA, 2013). 

Restricted, repetitive patterns of behavior, interests, or activities. To receive an ASD 

diagnosis, an individual must display, either currently or through history, at least two of the four 

subdomains ofrestricted, repetitive patterns of behavior, interests, or activities listed in the 

DSM-5 (APA, 2013). The first of these subdomains is stereotyped or repetitive motor behaviors, 

object utilization, or speech. Examples of these behaviors include motor stereotypes (e.g. , hand 

flapping) , lining up toys or objects, echolalia, pronoun reversal, or using idiosyncratic words or 

phrases (APA, 2013). The second sub domain is inflexibly adhering to routines, ritualistic 

behavior, and an insistence on sameness. For example, minor scheduling or environmental 

changes may lead to disproportionate levels of anxiety or distress, a specific routine that must be 

followed, or excessive rigidity of thought. The third subdomain is circumscribed or 

perseverative preoccupations or interests that are unusual in intensity or focus. These 

preoccupations tend to be abnormal, such as having a strong interest in plumbing equipment or 
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spending hours studying subway maps. The fourth subdomain is hyper- or hypo-reactivity to 

environmental stimuli or an unusual interest in sensory stimulation. For example, an individual 

may react aversely to everyday sounds such as a vacuum cleaner or a baby crying, exhibit 

indifference to changes in temperature, excessively smell or touch objects, or seek visual 

sensations such as lights or movement (APA, 2013). 

Severity levels. The DSM-5 provides general descriptions of three levels of severity of 

ASD (APA, 2013). The Level 1 descriptor indicates that an individual requires support. It states 

that social communication deficits may cause noticeable impairment in daily living when no 

supports are in place. The individual may have little interest in social interactions, have 

problems initiating interactions, or display unsuccessful responses to the social overtures of 

others even when cognitive and language abilities are intact. The Level 1 descriptor also 

indicates that any behavioral rigidity or restricted/repetitive patterns of behavior cause 

impairment in at least one area of functioning. Difficulties shifting focus or changing activities 

may be present, and the individual may have problems with organization and/or planning. These 

deficits limit one's independence, but some individuals with ASD learn to suppress these 

behaviors in social contexts as they age (APA, 2013). 

The Level 2 descriptor indicates an individual requires substantial support. The 

individual shows marked deficits in verbal and nonverbal communicative skills that impede upon 

social functioning even with supports in place. Initiation of social interactions and response to 

social overtures from others is limited, and interactions may be confined to areas of special 

interest for the individual. An individual with a Level 2 severity rating may speak in simple 

sentences or display extremely odd nonverbal communication skills relative to his/her overall 

abilities. Behavioral rigidity, difficulty coping with change, and restricted/repetitive behaviors 
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impede upon functioning in a variety of areas, but not all areas. These behavioral manifestations 

are obvious to a casual observer, and the individual displays distress when asked to change focus 

or actions (APA, 2013). 

The Level 3 descriptor indicates an individual requires very substantial support. The 

individual shows severe deficits in verbal and nonverbal communicative skills that result in 

heavy impairment in daily functioning. The individual rarely initiates any form of social 

interaction or responds to the social overtures of others. Any approach or response is likely to be 

related to accessing needs. Most of these individuals are likely to be nonverbal or may only 

speak a few words intelligibly. The Level 3 descriptor is indicative of an inflexible adherence to 

routine and behavior, extreme difficulties and/or distress with change, and other repetitive 

behaviors that impede upon all areas of daily functioning (APA, 2013). 

High-Functioning Autism Spectrum Disorder (HFASD) 

Individuals with ASD with average to above average cognitive and language abilities are 

often referred to as higher functioning or having HFASD (Klin & Volkmar, 2000). However, 

despite intact cognitive and language abilities, HF ASD is characterized by the same pattern of 

deficits in social interaction and restricted, repetitive patterns of behavior. Thus, these 

individuals are still at significant risk for school or occupational difficulties as a result of their 

social and behavioral needs (Volker, 2012). While there is no empirically validated cutoff for 

what constitutes "higher functioning," the descriptor is typically used in children with an 

intelligence quotient (IQ) in the normative range, with reported scores in the research literature 

ranging from the borderline range to the very superior range of cognitive ability (Mayes & 

Calhoun, 2004; Volker, 2012; White, Scahill, Klin, Koenig, & Volkmar, 2007). This distinction 

is important to make, as HFASD now represents approximately half of ASD diagnoses (CDC, 
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2014). According to the CDC (2014), the most significant increase in prevalence over the past 

decade is in children with HF ASD. 

Despite intact cognitive abilities, many individuals with HF ASD display deficits in using 

or understanding pragmatic language, nonverbal cues, and other nuances in social 

communication (Landa, 2000; Rubin & Lennon, 2004) such as understanding emotions and the 

facial expressions of others (Lindner & Rosen, 2006). However, due to their higher cognitive 

abilities, these symptoms may not be identified until the individual is of school age, when 

difficulties interacting with peers reveal them (Klin, Sparrow, Marans, Carter, & Volkmar, 

2000). It is imperative that these deficits are identified early and accurately so that appropriate 

interventions can be delivered to increase the individual ' s ability to achieve social competence. 

Facial Emotion Recognition 

FER refers to the ability to accurately identify and interpret facial expressions to better 

understand another 's feelings or state of mind. Difficulties reading these nonverbal cues may 

contribute to the social difficulties that define ASD (Schultz et al. , 2003). Also referred to as 

facial or emotional decoding, these deficits in FER have been observed in both higher and lower 

functioning individuals with ASD across a variety of emotional states, research methodologies, 

and means of assessment (Harms et al. , 2010). The following provides an overview of the 

importance of FER to social functioning/competency as well as a description of the deficits 

observed in ASD. 

Relevance of FER 

Accurately identifying facial expressions is an important aspect of nonverbal 

communication and effective interpersonal functioning (Ekman, 1992a). While the spectrum of 

human emotion is broad, there is evidence for six basic emotions that appear universal (Ekman, 
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1992b; Ekman, Friesen, & Ellsworth, 1972; Fridlund, Ekman, & Oster, 1987). These emotions 

are: happy, sad, angry, afraid, surprised, and disgusted. The ability to accurately identify these 

emotions in others is critical in adequately forming social relationships, adjusting to school, and 

feeling competent in social situations (Goodfellow & Nowicki, 2009). 

A variety of studies have demonstrated the importance of FER. In typically developing 

individuals, Nowicki and E. Carton (1997) reported a positive association between feelings of 

competence and FER abilities in boys and girls. In addition, a negative association between FER 

and feelings of depression was found in male participants. Collins ( 1996) found that FER was 

associated with measures of academic achievement in female students. Other work (Nowicki & 

Duke, 1992, 1994) has shown lower FER ability tends to predict lower academic achievement, 

even after controlling for cognitive ability. In a more recent study, Goodfellow and Nowicki 

(2009) found higher scores on measures of FER were positively related to increased social 

competence in male participants and greater academic performance in female participants. 

Additional studies found an association between FER and peer status and the ability to form peer 

relationships (Monfries & Kafer, 1987; Nowicki & Duke, 1994). 

FER is also considered a strong predictor of personal and prosocial characteristics in 

clinical populations. Though deficits in FER vary across disorders (Guyer et al. , 2007), studies 

sampling individuals with anxiety, behavioral disorders, and schizophrenia have shown that FER 

is positively associated with emotional/behavioral adjustment (Walker & Leister, 1994), social 

competence (Russell, Stokes, Jones, Czogalik, & Rohleder, 1993), social anxiety (McClure & 

Nowicki, 2001), and self-esteem (Garfield, Rogoff, & Steinberg, 1987). In schizophrenia, for 

example, deficits in FER are asserted as one of the most critical indicators of pervasive 

difficulties in interpersonal functioning (Getz et al. , 2003 ; Morrison, Bellack, & Mueser, 1988). 
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Specific deficits in FER also contribute to the social difficulties evident in anxious individuals 

(Walker, Nowicki, Jones, & Heimann, 2011), suggesting that the ability to accurately decode 

facial expressions in others is crucial for establishing and maintaining social relationships. 

FERinASD 

Global deficits. Research regarding FER in individuals with ASD has seen significant 

growth but has yielded mixed findings . Some studies support the hypothesis that individuals 

with ASD display a global deficit in FER wherein impairment is evident across all emotions. 

For example, Lindner and Rosen (2006) found an overall impairment in children with HF ASD in 

comparison to typical controls . Similar results were obtained in studies utilizing an adult sample 

(Sawyer et al. , 2012) and a sample ranging from childhood to adulthood (Rump et al. , 2009). 

Other work conducted by Downs and Smith (2004) found that children with HFASD performed 

significantly worse on a FER task in comparison to children with Attention Deficit/Hyperactivity 

Disorder (ADHD), Oppositional Defiant Disorder, and healthy controls, while Celani and 

colleagues (1999) found that children with ASD were more impaired on a FER task than 

individuals with Down Syndrome and typically developing controls matched for cognitive 

ability. 

A recent meta-analysis conducted by Lozier, Vanmeter, and Marsh (2014) supports the 

global deficit hypothesis. Across 43 studies and 1,545 participants, the authors found a 

significant degree of impairment in each of the six emotions included in analyses (happy, angry, 

disgusted, fearful , sad, and surprised). Additionally, a significant overall impairment across all 

emotions, as indicated by a Fisher Z transformation of r-values from all included studies ( effect 

size Zr= .36), was found when comparing individuals with ASD to typical controls. The authors 

concluded that their findings were not consistent with emotion-specific theories of FER deficits 
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in ASD. They note that this is important, because emotion-specific deficits have vastly different 

implications for brain-based models of the trajectory of FER development. Emotion-specific 

deficits would indicate dysfunction in specific neural structures ( e.g. , inability to recognize fear 

points toward dysfunction in the amygdala); whereas a global deficit indicates a more dispersed 

pattern of neurodevelopmental differences (Lozier et al. , 2014). 

Emotion-specific deficits. In contrast to the findings listed above, some studies have 

found FER deficits to be more emotion specific, indicating that global deficits may not occur or 

may be driven by difficulties in identifying specific subsets of emotions. For example, Kuusikko 

and colleagues (2009) found that children with HFASD performed worse than control 

participants at identifying negative emotions such as sadness and anger. In an adult sample, 

Humphreys and colleagues (2007) reported that individuals with HF ASD were significantly 

more impaired than controls at recognizing fear as well as disgust and happiness. Other studies 

have shown that individuals with ASD may only be locally impaired in recognizing individual 

emotions such as anger (Bal et al. , 2010) or surprise (Baron-Cohen et al. , 1993; Jones et al. , 

2011). 

A meta-analysis conducted by Uljarevic and Hamilton (2013) suggests there may be 

support for the emotion-specific hypothesis, as the authors found that universal impairment in 

FER may not be evident in individuals with ASD when accounting for publication bias. Initial 

findings of the study, which included 48 papers and 932 participants, found a global deficit in 

FER (d = -.80). However, the strength of the overall effect was reduced when accounting for 

publication bias (d = -.41 ). Additionally, the authors found that happiness was only marginally 

impaired in individuals with ASD, as the confidence interval for impairment in recognition of 

happiness included zero. In light of this, Uljarevic and Hamilton (2013) concluded that their 
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data do not strongly support a global deficit in FER. Instead, they argue that deficits in FER are 

likely specific to particular emotions and that future work should examine whether variations in 

specific brain regions account for differences in identifying individual emotions. 

Individual differences in FER ability. The reason for conflicting results on how FER 

deficits manifest within ASD is unclear. A review of neuroimaging and behavioral studies by 

Harms, Martin, and Wallace (2010) indicated that numerous factors may be contributing to these 

differential findings. They propose that demographic characteristics such as participant age and 

intelligence may serve as moderators for FER impairment, a finding supported by Lozier and 

colleagues (2014). Differences in verbal ability, specifically in word matching ability, may also 

contribute to discrepant findings (Fink, de Rosnay, Wierda, Koot, & Begeer, 2014), as other 

perceptual skills may aid an individual in completing emotion recognition tasks accurately, even 

if those other skills are not assessed directly in the task. Higher-functioning individuals in 

particular may be able to employ other compensatory skills to help them complete a task 

successfully even if their processing of the test stimuli is abnormal (Harms et al. , 2010). 

Impact of task demands on FER. Harms and colleagues (2010) also propose that task 

demands likely contribute to study outcomes, particularly in high-functioning samples. They 

note that when task demands are taken into account, research evidence does not favor a general 

FER deficit in HF ASD, as these individuals appear to show more difficulty identifying complex 

emotions ( e.g. , guilt or envy) in comparison to basic emotions (Baron-Cohen, Wheelwright, 

Jolliffe, & Therese, 1997). The degree of FER impairment observed may also vary depending on 

whether visual stimuli are static or dynamic, if target faces are computer generated or overly 

exaggerated, whether the task involves affect matching versus labeling, or if target faces are 

selectively obscured or morphed together (Harms et al. , 2010). Other work also found that 
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results varied as a function of cue intensity (Mazefsky & Oswald, 2007). Likewise, concurrent 

presentation of the stimulus with potential responses versus delayed presentation of responses 

was also found to be a factor (Weigelt et al. , 2012). Taken together, these findings suggest that 

study outcomes may directly relate to the task demands of the assessment tool utilized. 

Assessment of FER: Brief Overview 

It is important to recognize the differences in demands across assessments commonly 

used in FER studies, in particular, because more complex tasks can be utilized in higher 

functioning samples of children with ASD ( compared to lower functioning samples). Likewise, 

it is also noteworthy how differences in test composition (e.g. , emotions included, balance of 

characteristics across stimuli) may limit the generalizability of findings or the results of the 

assessments themselves. The following provides a brief overview of some available tests of FER 

and how these measures may be limited by test construction or in their applicability to ASD 

samples. 

One of the earliest measures assessing the six basic emotions is Ekman and Friesen's 

(1974) Brief Affect Recognition Task (BART), which required subjects to identify emotions 

based on quick presentation ( e.g. , one fifth of a second) of stimuli. The test was designed based 

on observations from previous research (Ekman & Friesen, 1969) indicating that even 

momentary displays of emotion can be processed. The initial version of the BART was limited 

by an imbalance in male/female faces and lack of ethnically diverse pictures in the stimuli. It 

was revised into the Japanese and Caucasian Facial Expressions of Emotion (JACFEE; 

Matsumoto & Ekman, 1988) and later the Japanese and Caucasian Brief Affect Recognition Test 

(JACBART; Matsumoto et al. , 2000). These tests addressed some limitations of the BART by 

including an even sampling of race, sex, and emotions in the stimuli. However, the JACBART is 
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limited in that facial expression stimuli were embedded into one-second displays of neutral 

expressions. Thus, the stimuli do not depict pure representations of a single expression. 

Additionally, the measure was constructed and validated using adult samples, so its 

generalizability for use in children is unclear. 

A measure of emotion recognition designed specifically for children is the children's 

version of the Reading the Mind in the Eyes Test (Baron-Cohen, Wheelwright, Scahill, Lawson, 

& Spong, 2001), which was developed to test the ability to infer social causality in children with 

ASD. This test assesses one's ability to infer complex emotional states in others from static 

photos of the eye region. The test is comprised of 28 photographs depicting various emotional 

states, and the individual must choose from four options displayed on the screen as to which state 

is portrayed in the photo. Previous research indicated that children with ASD may be impaired 

in utilizing information from the eye region when identifying facial expressions (Langdell, 1978; 

Papagiannopoulou, Chitty, Hermens, Hickie, & Lagopoulos, 2014), so lack of full facial 

presentations represents a limitation of this test when used as a proxy for FER in individuals with 

ASD. Furthermore, an argument can be made that the test is not a true measure of FER, as the 

authors indicate that response choices include both affective and cognitive mental state terms. 

Thus, the task more directly measures the ability of the subject to infer another's mental state as 

opposed to systematically recognizing particular facial expressions of emotions. 

Another test of emotion recognition is the Social Emotional Evaluation (SEE; Wiig, 

2008). The SEE measures emotion recognition and integration across a variety of interpersonal, 

affective, and contextual cues and circumstances. The test was created to evaluate the social 

skills, language, and emotional needs of students ages 6-12 years using four subtests. One 

subtest in particular, the Identifying Common Expressions (ICE) subtest, requires subjects to 
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identify an emotion from a four-picture selection. However, the ICE subtest is limited as a 

measure of FER, as the pictures are artist renderings of facial expressions as opposed to 

photographs of faces. This, combined with the limited number of items assessing each emotion 

(i.e. , one test item per emotion tested), limits the generalizability of this subtest. Instead, an 

overall receptive composite, which draws upon items from each subtest, may be used as a 

broader measure of one's receptive emotional abilities. The SEE is discussed in more detail in 

the "Instruments" section of Chapter III. 

Finally, the Cambridge Mindreading Face-Voice Battery for Children (CAM-C; Golan, 

Sinai-Gavrilov, & Baron-Cohen, 2015) was designed specifically for use with ASD subjects. 

The CAM tests 20 complex emotions using both facial and vocal recognition tasks, while the 

CAM-C measures nine complex emotions. The FER component consists of video clips of facial 

expressions and a selection of four emotions for the subject to choose from following the 

presentation. Use of dynamic stimuli and inclusion of emotions outside of the basic six 

expressions represent strengths for the CAM and CAM-C as measures of FER in HF ASD. 

However, it may be worthwhile to assess whether results from a dynamic stimuli test are 

consistent with (i.e. , converge with) those obtained from a static measure, as differences in test 

construction and/or task demand may be a source of variance in study outcomes (Harms et al. , 

2010). The CAM-C is discussed further in the "Instruments" section of Chapter III. 

Assessment of FER: The Diagnostic Analysis of Nonverbal Accuracy 

The focus of the current study is a FER task called the Diagnostic Analysis ofNonverbal 

Accuracy- Second Edition (DANV A-2). The DANVA-2 faces subtests have been used 

extensively in both typically developing and clinical populations across a variety of research 

contexts (i.e. , descriptive studies, clinical trials, etc.). The following sections detail the 
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DANVA-2 ' s origins/development, initial validation, and usage in various samples. Particular 

focus is given to its use within ASD samples, where the test has yet to be validated for use. This 

makes it critical to understand and evaluate the psychometric properties of the DANVA-2 in the 

context of ASD. 

Origins and Test Development 

The original DANVA (Nowicki & Duke, 1989) was designed to measure differences in 

children's FER abilities. The measure consisted of 20 slides depicting child facial expressions 

and 20 slides depicting adult facial expressions drawn from the Children' s Affect Test (Kay, 

1983) and the previously described BART (Ekman & Friesen, 1974) respectively. Two female 

and two male faces were used for each of the four emotions tested: happy, angry, sad, and 

fearful. Four additional slides on both the adult and child stimuli depicted neutral expressions 

that did not count toward the final score. Each slide was presented for one second with unlimited 

time to respond. On a sample of over 1,000 elementary school students, the Receptive Faces 

subtest showed good internal consistency (a= .88) and test-retest reliability (r = .84) after a four

week interval (Nowicki & Duke, 1989). In an unpublished manuscript, Nowicki (1990) also 

reported evidence of convergent validity for the DANVA Faces subtest (r[32] = .44,p < .05) 

with another measure of FER. 

Nowicki and colleagues updated the original DANVA with the publication of the 

DANVA-2 (Nowicki & J. Carton, 1993). This computer-based task consisted of separate Adult 

Faces (DANVA-2-AF) and Child Faces (DANVA-2-CF) subtests with images at high and low 

intensity. Each subtest included six images each of happy, sad, angry, and fearful facial 

expressions at high and low intensity for a total 24 images. Unlike the original DANVA, which 

drew its stimuli from previously published measures, the DANVA-2 stimuli were created by 
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reading adult and child actors an emotional vignette and photographing the facial expressions 

they produced. The photographs were then rated for accuracy and intensity by individuals in 

first grade through college (Nowicki & J. Carton, 1993). Eighty percent or greater agreement 

was required for inclusion in the test. 

DANV A-2 Validation in Typically Developing Samples 

Internal consistency. The DANVA-2 has been validated in typically developing (TD) 

individuals across various ages. In the initial validation study, Nowicki and J. Carton (1993) 

reported internal consistency for the DANVA-2-AF in subsamples of first grade (a= .64, n = 

28), third grade (a= .62, n = 31), fifth grade (a= .71 , n = 38), and college (a= .77, n = 102) 

students. Internal consistency for the DANVA-2-CF in first grade (a= .70, n = 49), third grade 

(a= .71 , n = 48), fifth grade (a= .76, n = 46), and college (a= .74, n = 102) students was also 

obtained. McIntire, Danforth, and Schneider (1999) reported internal consistency for the 

DANVA-2-AF in a TD college student sample (a= .90, n = 106). In a sample of TD African 

American students in grades two through six, Collins (1996) reported internal consistency 

estimates for both the DANVA-2-CF (a= .66, n = 84) and the DANVA-2-AF (a= .54, n = 84). 

Verbeek (1996) found a higher internal consistency than that reported in Collins (1996) for the 

DANVA-2-AF when administered to children ages 3.8 to 5.11 years (a= .83 , n = 61) and in 

younger children ages 2.8 to 3.7 years (a= .70, n = 59). A more recent study by McKown, 

Allen, Russo-Ponsaran and Johnson (2013) also reported a higher internal consistency (a= .71 , n 

= 174) for the DANVA2-CF in a TD school sample of children ages 4-14 years. Finally, the 

DANVA-2 instructional manual (Nowicki, 1997) reported the DANVA-2-CF to have internal 

consistencies ranging from .69 to .81 with a modal alpha of .76 in samples of children ranging in 

age from four to 16 years. Overall, alpha values for the DANVA-2-AF in the studies listed 
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above ranged from .54 to .90, with a median alpha of .71. Alpha values for the DANV A-2-CF 

ranged from .66 to .81 , with a median alpha of .73 . These studies, summarized in Table 1, 

establish internal consistency in the DANV A-2-AF and DANVA-2-CF across a range of TD 

individuals. 

Table 1 

Studies Reporting Internal Consistency Coefficients for the DANVA-2 in Typically Developing 
Samples 

Study Subtest Age n IC 

Collins ( 1996) AF 2nd to 6th grade 84 0.54 
CF 2nd to 6th grade 84 0.66 

Goonan (1994) AF Pre-K 35 0.71 

McIntire, Danforth, & 
AF college students 106 0.90

Schneider (1999) 

McKown et al. (2013) CF ages 4-14 174 0.71 
Nowicki (1997) CF ages 4-16 0.76 
Nowicki & Carton (1993) AF 1st grade 28 0.64 

AF 3rd grade 31 0.62 
AF 5th grade 38 0.71 
AF college students 102 0.77 
CF 1st grade 49 0.70 
CF 3rd grade 48 0.71 
CF 5th grade 46 0.76 
CF college students 102 0.74 

Verbeek (1996) AF ages 2-3 59 0.70 
AF ages 3-5 61 0.83 

Note. AF= Diagnostic Analysis of Nonverbal Accuracy- Second Edition - Adult Faces subtest; CF= Diagnostic 
Analysis of Nonverbal Accuracy- Second Edition - Child Faces subtest; JC= Internal Consistency. 

Temporal stability. Nowicki and J. Carton (1993) also report test-retest consistencies in 

TD samples. Across a two-month test-retest interval for the DANV A-2-AF subtest, they 

reported a correlation coefficient of r = .74 (n = 33) among third grade students and r = .84 (n = 
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45) among college students. For the DANV A-2-CF subtest, correlation coefficients ranged from 

r = .79 (n = 34) in third grade students tor= .88 (n = 45) in college students. McIntire, 

Danforth, and Schneider (1997) reported a four-week test-retest correlation coefficient of r = .81 

(n = 154) for the DANV A-2-AF in TD college students, while Spell (1997) found an even higher 

correlation coefficient of r = .90 (n = 24) in TD adults (mean age of 34 years) after four weeks. 

However, Logan (1998) reported a much lower, non-significant (p > .05) correlation coefficient 

of r = .25 (n = 23) in a TD sample of adolescents after an 18-month test-retest interval. For the 

DANV A-2-CF, Verbeek (1996) found test-retest reliability to be lower in preschool children, as 

a correlation coefficient of r = .66 (n = 27) was reported over 12 weeks in that sample. Thus, the 

test-retest reliability of the DANV A-2 in TD samples, summarized in Table 2, is generally 

supported but tends to vary across studies based on retest interval. 

Table 2 

Studies Reporting Test-retest Reliability Coefficients for the DAN VA-2 in Typically Developing 
Samples 

Study Subtest Age Duration n r tr 

Logan (1998) AF Adolescents 18 months 23 0.25 

McIntire, Danforth, & 
Schneider (1997) 

AF college students 4 weeks 154 0.81 

Nowicki & Carton 
(1993) 

AF 3rd grade 8 weeks 33 0.74 

AF college students 8 weeks 45 0.84 
CF 3rd grade 8 weeks 34 0.79 
CF college students 8 weeks 45 0.88 

Spell (1997) AF Adults 4 weeks 24 0.90 
Verbeek (1996) CF Pre-K 12 weeks 27 0.66 

Note. AF= Diagnostic Analysis of Nonverbal Accuracy - Second Edition -Adult Faces subtest; CF= Diagnostic 
Analysis of Nonverbal Accuracy - Second Edition - Child Faces subtest; r1r = Test-Retest Reliability. 
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Construct validity. Nowicki and J. Carton (1993) demonstrated construct validity by 

comparing the DANVA-2 to the original DANVA in the same subjects. Correlation coefficients 

between the DANV A-2-AF and adult faces stimuli from the original DANVA were r = .44 (n = 

28) for first grade students, r = .51 (n = 31) for third grade students, r = .48 (n = 38) for fifth 

grade students, and r = .54 (n = 102) for college students. Correlation coefficients between the 

DANV A-2-CF and child faces stimuli from the DANVA were r = .54 (n = 49) for first grade 

students, r = .55 (n = 48) for third grade students, r = .57 (n = 46) for fifth grade students, and r = 

.44 (n = 102) for college students. The DANVA-2 instructional manual (Nowicki, 1997) also 

reported additional correlations between the DANVA-2-AF and original DANVA adult faces 

stimuli of r = .58 (n = 42, mean age= 8 years) and r = .54 (n = 34, mean age= 19.1 years) as 

well as a correlation coefficient of r = .54 (n = 101 , mean age= 8.5 years) between the DANV A-

2-CF and child faces stimuli from the DANVA. 

Other work has also shown convergent validity of the DANVA-2 with other measures of 

FER. McIntire and colleagues (1999) showed a significant correlation (r = .85 , p < .01) between 

scores from the DANVA-2-AF and the JACFEE (Matsumoto & Ekman, 1988) in 106 TD 

college students. McKown and colleagues (2013) compared scores from 174 school-aged 

children (ages 4-14 years) who took the DANV A-2-CF to several other tests of affect recognition 

including the Match Emotional Prosody to Emotional Face subtest of the Comprehensive Affect 

Testing System (CATS-MEPEF; Weiner, Gregory, Froming, Levy, & Ekman, 2006; r = .49,p < 

.05), the Point-light Display Task (Heberlein, Adolphs, Trandel, & Damasio, 2004; r = .45 , p < 

.05), and the Davis Set of Emotion Expressions (DSEE; Tracy & Robins, 2004) Happy (r = .37, 

p < .05), Sad (r = .39,p < .05), Angry (r = .36,p < .05), and Afraid (r = .36,p < .05) subtests. 

Finally, Spell (1997) showed the DANVA-2-AF (r = .43 , p < .05 , n = 93) and the DANV A-2-CF 



26 DANV A-2 PSYCHOMETRICS IN HFASD 

(r = .32,p < .05 , n = 93) to be significantly correlated with the Carolina Older Adults Test of 

Nonverbal Communication (COAT-NC; Spell, 1997), a modified version of the DANV A-2-AF 

with facial stimuli drawn from adults ages 45 years and older. These studies, summarized in 

Table 3, established reasonable evidence of construct validity for the DANVA-2 across a range 

of TD individuals. 

DANV A-2 Validation in Clinical Samples 

Some work has explored the psychometric properties of the DANV A-2 in clinical mental 

health samples. However, these studies are rare and tend to contain heterogeneous samples 

consisting of multiple disorders. The majority of studies reported concurrent validity data. Few 

reported internal consistency or temporal stability, particularly for the DANV A-2-CF. No 

studies examining the psychometric characteristics of the DANV A-2 in a homogenous sample of 

individuals with ASD were found. 

Internal consistency. Baum (1997) reported an internal consistency estimate for the 

DANV A-2-AF (a= .48, n = 39) in a mixed group of adolescents with diagnoses of 

Schizophrenia or various personality disorders. Baum et al. (1996) found a higher coefficient 

alpha (a= .78, n = 54) in a sample of adolescents with schizotypal personality disorder. Logan 

(1998) reported an internal consistency estimate for the DANV A-2-AF (a= .44, n = 44) in a 

mixed adolescent sample containing normal controls in addition to individuals with schizotypal 

personality disorder and other personality disorders not specified. A separate study by McKown 

and colleagues (2013) reported an internal consistency estimate for the DANV A-2-CF subtest 

only (a= .70, n = 118) in a mixed clinical sample of children (ages 4-14 years) with HFASD, 

ADHD, or reading disorder. This was the only study found reporting internal consistency 
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estimates in a sample containing individuals with ASD. All studies reporting internal 

consistency estimates in clinical samples are summarized in Table 4. 

Table 3 

Studies Reporting Concurrent Correlations between the DANVA-2 and Other FER Measures in 
Typically Developing Samples 

Study Subtest Age Test N r 

Maclntire, Danforth, & 
AF college students JACFEE 106 0.85

Schneider (1999) 
CATS-

McKown et al. (2013) CF ages 4-14 174 0.49
MEPEF 
DSEE-

CF ages 4-14 174 0.37 
Happy 

CF ages 4-14 DSEE- Sad 174 0.39 
DSEE-

CF ages 4-14 174 0.36 
Angry 
DSEE-

CF ages 4-14 174 0.36 
Afraid 

Nowicki (1997) AF mean age 8 DANYA-AF 42 0.58 
AF mean age 19 DANYA-AF 34 0.54 
CF mean age 8.5 DANYA-CF 101 0.54 

Nowicki & Carton 
AF 1st grade DANYA-AF 28 0.44

(1993) 
AF 3rd grade DANYA-AF 31 0.51 
AF 5th grade DANYA-AF 38 0.48 
AF college students DANYA-AF 102 0.54 
CF 1st grade DANYA-CF 49 0.54 
CF 3rd grade DANYA-CF 48 0.55 
CF 5th grade DANYA-CF 46 0.57 
CF college students DANYA-CF 102 0.44 

Spell (1997) AF Adults COAT-NC 93 0.43 
CF Adults COAT-NC 93 0.32 

Note. AF= Diagnostic Analysis of Nonverbal Accuracy- Second Edition -Adult Faces subtest; CF= Diagnostic 
Analysis of Nonverbal Accuracy- Second Edition - Child Faces subtest; JACFEE = Japanese and Caucasian Facial 
Expressions of Emotion; CATS-MEPEF = Comprehensive Affect Testing System - Match Emotional Prosody to 
Emotional Face subtest; DSEE = Davis Set of Emotion Expressions; DANV A-AF= Diagnostic Analysis of 
Nonverbal Accuracy- Adult Faces subtest; DANV A-CF= Diagnostic Analysis of Nonverbal Accuracy- Child 
Faces subtest; COAT-NC= Carolina Older Adults Test of Nonverbal Communication. 
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Table 4 

Studies Reporting Internal Consistency Coefficients for the DANVA-2 in Clinical Samples 

Study Subtest Age Diagnosis N IC 

Baum (1997) AF adolescents 
Schizophrenia & 
other PDs 

39 0.48 

Baum et al. (1996) AF adolescents Schizotypal PD 54 0.78 

Mixed sample: 

Logan (1998) AF adolescents 
Schizotypal PD, 
other PD, and 

44 0.44 

normal controls 

McKown et al. 
(2013) 

CF ages 4-14 
Mixed sample: 
HF ASD, ADHD, 
Reading Disorder 

118 0.70 

Note. AF= Diagnostic Analysis of Nonverbal Accuracy- Second Edition -Adult Faces subtest; CF= Diagnostic 
Analysis of Nonverbal Accuracy- Second Edition - Child Faces subtest; PD= Personality Disorder; HFASD = 
High Functioning Autism Spectrum Disorder; ADHD = Attention Deficit/Hyperactivity Disorder; JC= Internal 
Consistency. 

Temporal stability. Logan (1998) reported test-retest correlation coefficients of r = .53 

(n = 10) and of r = .37 (n = 11) for the DANVA-2-AF after an 18-month interval in a sample of 

10 individuals with schizotypal personality disorder and 11 individuals with other personality 

disorders respectively. Spell (1997) reported a higher test-retest correlation coefficient of r = .81 

(n = 24) for the DANVA-2-AF over four weeks in a sample of adults with traumatic brain injury. 

These studies are summarized in Table 5. 

Construct validity. While some studies, such as Demopoulos, Hopkins, and Davis 

(2013), report correlations between the DANVA-2 and broad measures of social functioning 

(e.g. , pragmatic judgment, paralanguage, cognitive ability), little work has examined concurrent 

relationships between the DANVA-2 and other measures of FER in clinical samples. In 119 

children with ADHD, ASD, or reading disorder, McKown et al. (2013) reported concurrent 

correlations between the DANVA-2-CF and the CATS-MEPEF (r = .32), Point-light Display 
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Task (r = .39), DSEE-Happy (r = .34), DSEE- Sad (r = .36), DSEE-Angry (r = .37), and 

DSEE-Afraid (r = .37) tests. In a similar mixed clinical sample of children with ADHD, ASD, 

PDD-NOS, and Nonverbal learning disorder, McKown (2007) showed that the DANV A-2 was 

significantly correlated with the immediate recall (r = .45 , n = 126) and delayed recall (r = .54, n 

= 126) subtests of the Memory for Faces tests from the Children's Memory Scale (M. Cohen, 

1997). Spell (1997) showed the DANV A-2-AF subtest to be related to the DANV A-2-CF 

subtest (r = .50, n = 24) and the COAT-NC (r = .68, n = 24) and the DANV A-2-CF subtest to 

also be related to the COAT-NC (r = .36, n = 24) in adults with traumatic brain injury. These 

studies, summarized in Table 6, establish some construct validity for the DANV A-2 in clinical 

populations, but heterogeneous samples limit the applicability of results to particular clinical 

populations. 

Table 5 

Studies Reporting Test-retest Reliability Coefficients for the DAN VA-2 in Clinical Samples 

Study Subtest Age Diagnosis Duration n r1r 

Logan (1998) AF adolescents 
Schizotypal 
PD 

18 months 10 0.53 

AF adolescents Other PDs 18 months 11 0.37 
Spell (1997) AF Adults TBI 4 weeks 24 0.81 

Note. AF= Diagnostic Analysis of Nonverbal Accuracy - Second Edition -Adult Faces subtest; PD= Personality 
Disorder; TBI = Traumatic Brain Injury; r,r = Test-Tetest Reliability. 

Use of DANV A-2 in ASD Research 

Comparative studies. Despite the lack of work validating the DANV A-2 in children 

with ASD, the DANV A-2 has been utilized as a means to compare FER abilities between groups 

with and without ASD. For example, Demopoulos and colleagues (2013) compared scores from 
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Table 6 

Studies Reporting Concurrent Correlations between the DANVA-2 and Other FER Measures in 
Clinical Samples 

Study Subtest Age Diagnosis Test n r 

Mixed sample: 
McKown et al. 

CF ages 4-14 HF ASD, ADHD, CATS-MEPEF 119 0.32 
(2013) 

Reading disorder 

Mixed sample: 
CF ages 4-14 HFASD, ADHD, DSEE-Happy 119 0.34 

Reading disorder 

Mixed sample: 
CF ages 4-14 HF ASD, ADHD, DSEE-Sad 119 0.36 

Reading disorder 

Mixed sample: 
CF ages 4-14 HFASD, ADHD, DSEE-Angry 119 0.37 

Reading disorder 

Mixed sample: 
CF ages 4-14 HF ASD, ADHD, DSEE - Afraid 119 0.37 

Reading disorder 

Mixed sample: Memory for Faces 
Average ASD, ADHD, subtest from 

McKown 
of all ages 5-17 PDD-NOS, Children's 126 0.45

(2007) 
subtests Nonverbal leaming Memory Scale -

disorder Immediate Recall 

Mixed sample: Memory for Faces 
Average ASD, ADHD, subtest from 
of all ages 5-17 PDD-NOS, Children's 126 0.54 
subtests Nonverbal leaming Memory Scale -

disorder Delayed Recall 

Spell (1997) AF adults TBI CF 24 0.50 
AF adults TBI COAT-NC 24 0.68 
CF adults TBI COAT-NC 24 0.36 

Note. AF= Diagnostic Analysis of Nonverbal Accuracy - Second Edition - Adult Faces subtest; CF= Diagnostic 
Analysis of Nonverbal Accuracy - Second Edition - Child Faces subtest; HF ASD = High Functioning Autism 
Spectrum Disorder; ADHD = Attention Deficit/Hyperactivity Disorder; ASD = Autism Spectrum Disorder; PDD-
NOS = Pervasive Developmental Disorder - Not Otherwise Specified; TBI = Traumatic Brain Injury; CATS-
MEPEF = Comprehensive Affect Testing System - Match Emotional Prosody to Emotional Face subtest; DSEE = 
Davis Set of Emotion Expressions; COAT-NC= Carolina Older Adults Test of Nonverbal Communication. 
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the DANVA-2 in children with ASD to those from children with ADHD. Results indicated that 

while both the ASD (t = -8 .55 , d = -.86, n = 115) and ADHD (t = -9.79, d = -.36, n = 276) groups 

performed worse than the normative sample for the DANVA-2, the ASD group performed 

significantly worse than the ADHD group (F = 6.64, rt= .01) when controlling for cognitive 

ability. Another study (Mazefsky & Oswald, 2007) examined differences in performance on the 

DANVA-2 faces tests in children (ages 8 to 15 years) with DSM-IV diagnoses of Asperger' s 

disorder or High Functioning Autism. The authors found that the Asperger ' s disorder group did 

not statistically differ from the normative sample for the DANVA-2 in facial recognition, but the 

High Functioning Autism group did perform significantly lower than both the normative sample 

and the Asperger' s disorder group. The authors note that both groups performed similarly when 

controlling for cognitive ability, but a small sample size (n = 15 Asperger 's disorder, n = 14 High 

Functioning Autism) limits the generalizability of these findings . Cognitive ability was not 

found to be a moderator of FER in ASD (Lozier et al. , 2014; Uljarevic & Hamilton, 2013) or to 

be related to the DANVA-2 (Solomon, Goodlin-Jones, & Anders, 2004) in other work and is not 

expected to be a correlate of the DANVA-2 in the current study. 

Descriptive and outcome studies. The DANVA-2 has also been utilized in studies as 

both a descriptive and outcome measure assessing possible change over time or following 

treatment. For example, Rosen and Lerner (2016) conducted a longitudinal assessment of FER 

abilities using the DANVA-2 in children with HFASD over an 18-week period and examined 

whether the observed changes were related to internalizing and externalizing symptomology. 

Baseline DANVA-2 scores showed that study participants performed significantly worse than 

the normative sample for both the child (t[15] = 3.37,p = .004) and adult (t[15] = 2.14,p = .049) 

faces subtests . Following baseline, the DANVA-2 was reassessed every three weeks such that a 
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total of seven time points was obtained. The authors found that the overall number of errors on 

both subtests decreased over time. Furthermore, these reductions were moderated by 

internalizing ( e.g. , depression, anxiety, and social withdrawal) and externalizing ( e.g. , 

hyperactivity and aggression) symptoms. Improvement in scores was amplified by internalizing 

symptoms and hampered by externalizing symptoms. This study is perhaps the first to 

repeatedly administer the DANVA-2 in a HF ASD sample with the purpose of examining a 

longitudinal trajectory. However, future work examining the test-retest reliability of the 

DANVA-2 is needed to assess whether results were influenced by variability across sessions, as 

the study did not report test-retest reliability estimates across the multiple administrations. 

Lopata et al. (2010) and Thomeer et al. (2012) used the DANVA-2-CF as a secondary 

outcome measure for a randomized clinical trial of a summer psychosocial treatment program for 

children with HFASD. The authors reported significantly higher post-test scores on child 

measures of knowledge of target social skills and idioms, but no significant improvement in FER 

was found. The authors suggested that the DANVA-2 might have poor sensitivity to potential 

intervention effects in this population, as Lopata and colleagues (2010) noted that pilot testing 

with the DANVA-2 resulted in a high degree of variability in obtained responses within and 

between study participants that could compromise statistical power. 

Finally, Baghdadli et al. (2013) assessed whether children with HFASD who participated 

in a social skills training program showed improved FER abilities compared to children with 

HF ASD who were randomized to a leisure activity control group. Consistent with other work 

(Lopata et al. , 2010; Thomeer et al. , 2012), results indicated that the treatment did not lead to an 

improvement in FER abilities, but the study is limited by a small sample size (n = 7 children per 

group). It is possible that the variability in responses observed in previous studies ( e.g. , Lopata 
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et al. , 2010) with this population may partially explain the lack of a treatment effect. Likewise, it 

is possible that treatments that focus on social skills training and do not extensively target FER 

may not see a corresponding increase in FER ability with social skill improvement. Regardless, 

the authors noted that no work has yet validated the DANV A-2 in children with HF ASD 

(Baghdadli et al. , 2013), which is necessary so that study outcomes may be interpreted more 

precisely. 

Given the DANV A-2 ' s use in clinical samples of children with ASD, it is imperative that 

the psychometric properties of the measure be evaluated in this population. Validation ( or lack 

thereof) could have major implications for how to interpret the findings of previous studies and 

how FER should be assessed in future work. Further examination of the DANV A-2 's 

psychometric properties within an ASD sample is clearly warranted. 

Purpose of This Study 

The purpose of the current study was to evaluate the internal consistency, test-retest 

reliability, and concurrent validity of the DANV A-2 faces subtests in children with HFASD. 

Test-retest reliability was assessed for the following time points: immediate, 5-week, and 12-

week. Additionally, concurrent validity for the DANV A-2 was evaluated by comparing it to 

other measures of FER, measures of social skill ability and social competence, and overall 

cognitive and verbal ability. The following is a delineation of the general research questions and 

specific hypotheses examined in this study. 
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General Research Questions 

1. Does the DANV A-2 demonstrate acceptable internal consistency as a method of 

assessing FER ability in children with HF ASD? 

2. Does the DANV A-2 demonstrate acceptable consistency over time (test-retest reliability) 

within this population? 

3. To what extent are scores derived from the DANV A-2 related to other measures of 

affective decoding ability in children with HF ASD? 

4. To what extent are scores derived from the DANV A-2 related to measures of social skill 

ability and social competence in children with HF ASD? 

5. To what extent are scores derived from the DANV A-2 related to measures of intelligence 

and verbal ability in children with HF ASD? 

Specific Hypotheses 

Hypothesis 1 

When used with children with HFASD, the DANV A-2 will yield an internal consistency 

estimate 2: 0.70. This will be assessed using Cronbach's alpha. Alpha values for the DANV A-2-

AF in the literature ranged from .54 to .90, with a median alpha of .71 , while alpha values for the 

DANV A-2-CF ranged from .66 to .81 , with a median alpha of .73. In a mixed sample study 

including ASD participants, McKown and colleagues (2013) found an alpha of .70. These data 

support a predictive value of .70 for the current study. Techniques described in Feldt, Woodruff, 

and Salih (1987) can be used to estimate a 95% confidence interval around the alpha estimate. 

Hypothesis la. The DANV A-2-AF subtest will yield an internal consistency estimate 2: 

0.70. 
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Hypothesis lb. The DANV A-2-CF subtest will yield an internal consistency estimate 2: 

0.70. 

Hypothesis 2 

When used with children with HF ASD, the DANV A-2 will demonstrate a positive, 

statistically significant test-retest reliability coefficient upon immediate re-administration of test 

items. This will be assessed using Pearson's product moment correlation coefficient (r) . 

Identified studies described in Chapter 2 with the shortest re-test interval (i .e., 4-weeks) in both 

typically developing and clinical samples all report correlations in excess of r = . 70. A more 

conservative one-tailed prediction of r = .50 with n = 124 cases (i.e., the number of available 

cases) could be detected with 99.99% power. 

Hypothesis 2a. The DANV A-2-AF will yield a positive, statistically significant test

retest reliability coefficient upon immediate re-administration of test items. 

Hypothesis 2b. The DANV A-2-CF will yield a positive, statistically significant test

retest reliability coefficient upon immediate re-administration of test items. 

Hypothesis 3 

When used with children with HF ASD, the DANV A-2 will yield a positive, statistically 

significant test-retest reliability coefficient when retested following a five-week interval. This 

will be assessed using Pearson's product moment correlation coefficient (r) . Identified studies 

described in Chapter 2 with re-test intervals ranging from four to eight weeks in both typically 

developing and clinical samples all report correlations in excess of r = .70. A more conservative 

one-tailed prediction of r = .50 with n = 33 cases (i.e., the number of available cases) could be 

detected with 92% power. 
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Hypothesis 3a. The DANV A-2-AF will yield a positive, statistically significant test

retest reliability coefficient when retested following a five-week interval. 

Hypothesis 3b. The DANV A-2-CF will yield a positive, statistically significant test

retest reliability coefficient when retested following a five-week interval. 

Hypothesis 4 

When used with children with HFASD, the DANV A-2 will yield a positive, statistically 

significant test-retest reliability coefficient when retested following a twelve-week interval. This 

will be assessed using Pearson's product moment correlation coefficient (r). One study 

(Verbeek, 1996) with a re-test interval of 12 weeks in typically developing pre-school students 

reported a correlation of r = .66. A more conservative one-tailed prediction of r = .50 with n = 

21 cases (i.e. , the number of available cases) would yield 77% power. 

Hypothesis 4a. The DANV A-2-AF will yield a positive, statistically significant test

retest reliability coefficient when retested following a 12-week interval. 

Hypothesis 4b. The DANV A-2-CF will yield a positive, statistically significant test

retest reliability coefficient when retested following a 12-week interval. 

Hypothesis 5 

When used with children with HFASD, the raw error score from the DANVA-2-AF will 

show a positive, statistically significant correlation with the raw error score from the DANVA-2-

CF. This will be assessed using Pearson's product moment correlation coefficient (r). Identified 

studies examining the relationship between the DANVA-2-AF and DANV A-2-CF in typically 

developing and clinical samples reported correlation coefficients ranging from r = .44 tor= .57. 

A more conservative one-tailed prediction of r = .40 with N = 133 cases (i.e. , total number of 

available cases) could be detected with 99.99% power. 
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Hypothesis 6 

When used with children with HF ASD, raw error scores from the DANV A-2 will 

demonstrate a positive, statistically significant correlation with the raw error score from the 

CAM-C (Golan et al. , 2015) faces test. This will be assessed using Pearson's product moment 

correlation coefficient (r). Identified studies examining the relationship between the DANV A-2 

and other direct FER assessments in typically developing and clinical samples reported 

correlation coefficients ranging from r = .32 tor= .85. A one-tailed prediction of r = .50 with n 

= 36 cases (i.e. , number of available cases) would yield 94% power. Directionality of this 

hypothesis is expected to be positive due to the use of raw error scores on both the DANV A-2 

and the CAM-C. 

Hypothesis 6a. The raw error score from the DANVA-2-AF will demonstrate a positive, 

statistically significant correlation with the raw error score from the CAM-C faces test. 

Hypothesis 6b. The raw error score from the DANV A-2-CF will demonstrate a positive, 

statistically significant correlation with the raw error score from the CAM-C faces test. 

Hypothesis 7 

When used with children with HF ASD, raw error scores from the DANV A-2 will 

demonstrate a negative, statistically significant correlation with the total raw receptive score 

from the SEE (Wiig, 2008). This will be assessed using Pearson's product moment correlation 

coefficient (r). A one-tailed prediction of r = -.50 with n = 36 cases (i.e. , number of available 

cases) could be detected with 94% power. Directionality of this hypothesis is expected to be 

negative due to the use of raw error scores on the DANV A-2 and the use of a total receptive 

composite score on the SEE. 
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Hypothesis 7a. The raw error score from the DANVA-2-AF will demonstrate a negative, 

statistically significant correlation with the total receptive score from the SEE. 

Hypothesis 7b. The raw error score from the DANVA-2-CF will demonstrate a negative, 

statistically significant correlation with the total receptive score from the SEE. 

Hypothesis 8 

When used with children with HFASD, raw error scores from the DANVA-2 will show a 

statistically significant correlation with the Social Skills, Functional Communication, and 

Atypicality scales of the Behavior Assessment System for Children - Second Edition Parent 

Rating Scales (BASC-2-PRS; Reynolds & Kamphaus, 2004). This will be assessed using 

Pearson' s product moment correlation coefficient (r). Prior work has shown that FER may be 

related to social competence/skill (Nowicki, 1997; Nowicki & E. Carton, 1997; Nowicki & 

Duke, 1992) as well as symptoms of ASD (Bussen et al. , 2015 ; Ingersoll, 2010), though no 

studies exploring relationships specifically between the DANVA-2 and the BASC-2 were 

identified, particularly in children with HFASD. Correlations between the DANVA-2 and 

BASC-2 are predicted to be significant but with a smaller effect size than was predicted for the 

association between the DANVA-2 and other direct measures of FER. A one-tailed prediction of 

r = .30 with n = 36 cases (i.e. , number of available cases) could be detected with 56% power. 

Correlations between error scores on the DANVA-2 and subscale scores on the Social Skills and 

Functional Communication subscales are expected to be negative, as higher scores on those 

subscales of the BASC-2 are indicative of improved functioning in those areas. Correlations 

between error scores on the DANVA-2 and the Atypicality subscale of the BASC-2 are expected 

to be positive, as higher scores on the Atypicality subscale are indicative of greater clinical 

concern. 
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Hypothesis Sa. The raw error score from the DANVA-2-AF will show a negative, 

statistically significant correlation with the Social Skills scale of the BASC-2-PRS. 

Hypothesis Sb. The raw error score from the DANVA-2-AF will show a negative, 

statistically significant correlation with the Functional Communication scale of the BASC-2-

PRS. 

Hypothesis Sc. The raw error score from the DANVA-2-AF will show a positive, 

statistically significant correlation with the Atypicality scale of the BASC-2-PRS. 

Hypothesis Sd. The raw error score from the DANVA-2-CF will show a negative, 

statistically significant correlation with the Social Skills scale of the BASC-2-PRS. 

Hypothesis Se. The raw error score from the DANVA-2-CF will show a negative, 

statistically significant correlation with the Functional Communication scale of the BASC-2-

PRS. 

Hypothesis Sf. The raw error score from the DANVA-2-CF will show a positive, 

statistically significant correlation with the Atypicality scale of the BASC-2-PRS. 

Hypothesis 9 

When used with children with HF ASD, raw error scores from the DANVA-2 will show a 

positive, statistically significant correlation with the total score of the Social Responsiveness 

Scale (SRS; Constantino & Gruber, 2005). This will be assessed using Pearson' s product 

moment correlation coefficient (r). Similar to the BASC-2, no studies exploring relationships 

specifically between the DANVA-2 and the SRS were identified. A one-tailed prediction of r = 

.30 with n = 36 cases (i.e. , number of available cases) could be detected with 56% power. 

Correlations between error scores on the DANVA-2 and the total score on the SRS are expected 

to be positive, as higher scores on the SRS are indicative of more autism-related symptoms. 
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Hypothesis 9a. The raw error score from the DANVA-2-AF will show a positive, 

statistically significant correlation with the total score of the SRS. 

Hypothesis 9b. The raw error score from the DANV A-2-CF will show a positive, 

statistically significant correlation with the total score of the SRS. 

Hypothesis 10 

When used with children with HFASD, correlations between the DANV A-2 and scores 

obtained from the abbreviated Wechsler Intelligence Scales for Children - Fourth Edition 

(WISC-IV; Wechsler, 2003) will not be statistically significant. This will be assessed using 

Pearson's product moment correlation coefficient (r). The DANV A-2 manual (Nowicki, 1997) 

shows support for divergent validity in that DANV A-2 scores were not related to cognitive 

ability. Additionally, meta-analyses by Lozier et al. (2014) and Uljarevic and Hamilton (2013) 

reported that cognitive ability did not moderate FER deficits in ASD reported across studies. 

This supports the hypothesis that the relationship between the DANV A-2 and cognitive scores 

obtained from the WISC-IV should approach r = 0. 

Hypothesis 10a. The correlation between the DANV A-2-AF and the abbreviated WISC

IV IQ will not be statistically significant. 

Hypothesis 10b. The correlation between the DANV A-2-CF and the abbreviated WISC

IV IQ will not be statistically significant. 

Hypothesis 11 

When used with children with HF ASD, correlations between the DANV A-2 and verbal 

scores obtained from the Comprehensive Assessment of Spoken Language (CASL; Carrow

Woolfolk, 1999) will not be statistically significant. This will be assessed using Pearson's 

product moment correlation coefficient (r). While no studies examining the relationship between 
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verbal ability and scores obtained from the DANV A-2 were identified, cognitive and verbal 

ability are known to be highly related, and the limited language requirements of the DANV A-2 

suggest that language should not be related to performance. This supports the hypothesis that the 

relationship between the DANVA-2 and verbal scores obtained from the CASL should approach 

r= 0. 

Hypothesis lla. The correlation between the DANV A-2-AF and the receptive language 

score obtained from the abbreviated CASL will not be statistically significant. 

Hypothesis llb. The correlation between the DANV A-2-CF and the receptive language 

score obtained from the abbreviated CASL will not be statistically significant. 

Hypothesis llc. The correlation between the DANV A-2-AF and the expressive language 

score obtained from the abbreviated CASL will not be statistically significant. 

Hypothesis lld. The correlation between the DANV A-2-CF and the expressive language 

score obtained from the abbreviated CASL will not be statistically significant. 
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CHAPTER III: METHODS AND PROCEDURES 

Overview 

This chapter provides a detailed description of the methodology used to conduct the 

current study. The following sections delineate specifics of the study in regard to participants, 

instruments utilized, procedures, and statistical analyses performed. 

Participants 

A total of 133 children with HF ASD ages 6-13 years were included in the study. 

Participants were drawn from previous studies (i.e. , Lopata, Lipinski, et al. , 2016; Lopata et al. , 

2015 ; Lopata, Thomeer, Rodgers, Donnelly, & McDonald, 2016; Lopata et al. , 2013 ; Lopata, 

Thomeer, Volker, Nida, & Lee, 2008; Lopata et al. , 2010; Thomeer et al. , 2012) utilizing the 

DANV A-2 as an outcome measure in children with HFASD. Recruitment for these studies was 

primarily through fliers , public announcements, and distribution of program information to local 

clinics and school districts. An in-depth description of the sample ' s demographic characteristics 

broken down by hypothesis is included in Tables 7 and 8. 

Screening Procedures and Inclusion Criteria 

All participants had previously received a clinical diagnosis of a HF ASD as indicated by 

the DSM-IV including Asperger ' s disorder, autistic disorder, or PDD-NOS. As the current study 

is retrospective in nature, participants were not diagnosed using the new diagnostic criteria set 

forth by the DSM-5. However, individuals who were previously diagnosed with an ASD as 

delineated in DSM-IV continue to qualify for a DSM-5 diagnosis of ASD under the new criteria 

(APA, 2013). 
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Table 7 

Categorical Demographic Characteristics ofGroup Subsamplesa 

IC 5-Week TRT 12-Week TRT Construct 
Characteristic Sample Sample Sample Validity Sample 

(n = 124) (n = 33) (n = 21) (n = 36) 

n (% of total) n (% of total) n (% of total) n (% of total) 
Gender 

Male 110 (88.7%) 30 (90.9%) 19 (90.5%) 34 (94.4%) 
Female 14 (11.3%) 3 (9.1%) 2 (9.5%) 2 (5.6%) 

Race 
Caucasian 114 (91.9%) 29 (87.9%) 20 (95.2%) 31 (86.1%) 
African American 1 (0.8%) 1 (3.0%) -- 1 (2.8%) 
Latino 2 (1.6%) -- 1 (4.8%) 1 (2.8%) 
Asian 1 (0.8%) 1 (3.0%) 
Other 6 (4.8%) 2 (6.1%) -- 3 (8.3%) 

Diagnosis 
Asperger's disorder 63 (50.8%) 23 (69.7%) 13 (61.9%) 17(47.2%) 
PDD-NOS 38 (30.6%) 9 (27.3%) 6 (28 .6%) 14 (38 .9%) 
High-Functioning Autism 11 (8.9%) -- -- 2 (5.6%) 
Autism 9 (7.3%) -- 2 (9.5%) 3 (8.3%) 
Unspecified ASD 3 (2.4%) 1 (3.0%) 

Note. IC = Internal Consistency; TRT = Test-retest; PDD-NOS = Pervasive Developmental Disorder - Not Otherwise Specified; ASD = Autism Spectrum 
Disorder. 
a Due to overlap of participant subsamples, it should be noted that the overall sample is N = 133 . 
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Table 8 

Continuous Demographic Characteristics ofGroup Subsamplesa 

IC 
Characteristic Sample 

(n = 124) 

Mean (SD) 

Age in Years 9.34 (1 .50) 

Parent Education in Years 15.51 (2.02) 

WISC-IV Short Form IQ 103.49 (14.38) 

Short-Form VCI 103.72 (13 .98) 

Short-Form PRI 102.58 (16.10) 

CASL 
Short Form Expressive 99.58 (15.99) 

Short Form Receptive 103.27 (16.54) 

5-WeekTRT 
Sample 

(n = 33) 

Mean (SD) 

9.52 (1 .72) 

15.08 (1.80) 

104.15 (13.65) 

103.90 (15.96) 

103.53 (16.08) 

101.48 (14.93) 

108.50 (15.42) 

12-Week TRT 
Sample 

(n = 21) 

Mean (SD) 

8.57 (1 .17) 

15.69 (2.29) 

102.56 (13.18) 

100.77 (9.41) 

103.92 (17.22) 

97.38 (12.71) 

100.62 (15.54) 

Construct 
Validity Sample 

(n = 36) 

Mean (SD) 

9.37 (1.48) 

15.36 (1.59) 

105.65 (13.12) 

106.33 (11 .97) 

103.71 (15.57) 

102.69 (14.13) 

108.20 (15.08) 

Note. TRT = Test-retest; IC = Internal Consistency; WISC-IV = Wechsler Intelligence Scale for Children - Fourth Edition; IQ = Intelligence Quotient; VCI = 
Verbal Comprehension Index; PRI = Perceptual Reasoning Index; CASL = Comprehensive Assessment of Spoken Language. 
a Due to overlap of participant subsamples, it should be noted that the overall sample is N = ]33 . 
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A multi-gate screening process was used across previous studies to confirm eligibility 

(see procedures detailed in Lopata et al. , 2008). First, parents provided documentation of an 

ASD diagnosis from the child's physician or psychologist along with any prior psychological, 

psychiatric, or educational reports. Next, using a standardized checklist, two members of the 

senior research team reviewed the child' s records to confirm that characteristics of HFASD were 

evident by history and that the child's cognitive and language skills were within the required 

range. To advance to the third screening gate, both reviewers had to agree that the child met all 

inclusion criteria detailed on the screening checklist. In the final phase, participants completed 

testing to confirm their scores qualified for study inclusion. 

Inclusion criteria for cognitive and language scores were as follows. A WISC-IV short

form IQ of 70 or greater with at least one composite score (i.e. , Verbal Comprehension Index 

[VCI] or Perceptual Reasoning Index [PRI]) of 80 or greater was required to demonstrate 

sufficient cognitive ability. For verbal skills, a score of 75 or greater on either the receptive or 

expressive language composite from the CASL short-form was required. Most studies from 

which data were obtained also used the Autism Diagnostic Interview - Revised (ADI-R; Rutter, 

LeCouteur, & Lord, 2003) as part of inclusion criteria (n = 124). On the ADI-R, scores of 

greater than or equal to ten, eight, and three were required on the social interaction, 

communication, and restricted, repetitive, and stereotyped patterns of behavior sections 

respectively to confirm an ASD diagnosis. All cases included in the internal consistency, 

immediate test-retest, 12-week test-retest, and construct validity analyses had ADI-R scores as 

part of their inclusion criteria data. Of the 33 5-week test-retest sample, 24 cases had ADI-R 

scores. 
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Instruments 

Demographic Characteristics 

Demographic information for all participants was collected during the initial screening 

procedures described earlier. Chronological age for all participants was calculated using the date 

of DANV A-2 administration. Parent education, calculated as the mean years of education 

attained (e.g. , year anchors included: 12 years= high school graduate, 14 years= associate's 

degree, 16 years= bachelor's degree, etc.), was used as a proxy for family socio-economic 

status. In cases of single-parent households, parent education for the custodial parent was used. 

Short-Form Wechsler Intelligence Scale for Children - Fourth Edition 

A four-subtest short-form of the WISC-IV (Wechsler, 2003) was used to measure the 

cognitive ability of participants. The short-form included Block Design, Similarities, 

Vocabulary, and Matrix Reasoning subtests. Previous work (see Lopata et al. , 2010) calculated 

reliability and validity coefficients for the WISC-IV short-form composite, two-subtest VCI, and 

two-subtest PRI using the standardization values in the WISC-IV technical manual and formulas 

provided by Tellegen and Briggs (1967). The short-form IQ was found to have an internal 

consistency coefficient of .95 and to be highly concurrent (r = .92) with full test Full Scale IQ. 

The short-form VCI yielded an internal consistency of .93 and correlated .82 with the full 

version VCI, while the short-form PRI yielded an internal consistency of .92 and correlated .66 

with its full test PRI. 

Short-Form Comprehensive Assessment of Spoken Language 

A four-subtest short-form of the CASL (Carrow-Woolfolk, 1999) was used to assess the 

receptive and expressive language abilities of study participants. The receptive language domain 

was comprised of the Synonyms and Paragraph Comprehension subtests, while the expressive 
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language domain was comprised of the Antonyms and Syntax Construction subtests. In the 

normative sample of children ages 7-13 years, internal consistencies for these subtests ranged 

from .76 to .90. Lopata and colleagues (2010) calculated internal consistency reliability values 

of .91 , .88, and .94 for the short-form expressive, receptive, and overall composites for the same 

age range using numbers from the CASL manual and the methods described in Tellegen and 

Briggs (1967) . 

Autism Diagnostic Interview - Revised 

The ADI-R (Rutter et al. , 2003) is a standardized diagnostic interview given to a parent 

or caregiver who is most familiar with the developmental history and current behavior of the 

person to be assessed. Considered to be one of the gold-standard instruments for diagnosing 

ASD, this structured interview consists of 93 items that pertain to the three domains of diagnostic 

criteria for autistic disorder as indicated in the DSM-IV. These domains include Reciprocal 

Social Interactions, Language/Communication, and Restricted, Repetitive and Stereotyped 

Patterns of Behavior/Interests . Inter-rater reliability estimates in a sample of participants 

between ages 5 and 29 was approximately .80 (Rutter et al. , 2003). Additionally, the ADI-R 

successfully discriminates between individuals with and without ASD (Rutter et al. , 2003). 

Behavior Assessment System for Children - Second Edition Parent Rating Scales 

The BASC-2-PRS (Reynolds & Kamphaus, 2004) is a behavioral rating measure that 

assesses both problematic and adaptive behaviors in children ages 2 through 21 years - with 

different forms for ages 2 to 5 years, 6 to 11 years, and 12 to 21 years. The measure was 

designed to be used in a variety of contexts, including: screening, diagnostic evaluations, 

determination of special education classification, behavioral manifestation assessment, forensic 

evaluations, or as an outcome measure for clinical research programs. There are four major 
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BASC-2-PRS composite scores: Internalizing Problems, Externalizing Problems, Behavioral 

Symptoms Index, and Adaptive Skills. Each composite is comprised of several related subscales 

- with each subscale reflecting a narrower aspect of the composite domain. The Internalizing 

Problems Composite is comprised of the Anxiety, Depression, and Somatization subscales. 

Externalizing Problems consists of Hyperactivity, Aggression, and Conduct Problems subscales. 

The Behavioral Symptoms Index is calculated from the Hyperactivity, Aggression, Depression, 

Atypicality, Withdrawal, and Attention Problems subscales. Lastly, the Adaptive Skills 

Composite is derived from the Adaptability, Social Skills, Leadership, Activities of Daily Living, 

and Functional Communication subscales. All composite and subscale norm-referenced standard 

scores are given in T-score units with a normative mean of 50 and a standard deviation of 10. 

The primary normative sample was collected to represent the general US population of children 

according to the March 2001 Current Population Survey (Reynolds & Kamphaus, 2004). 

Demographic variables represented include age, sex, geographic region, race/ethnicity, mother' s 

education level, and special education classification. 

Internal consistency reliability coefficients for the BASC-2-PRS composite scores ranged 

from .90 to .95 , while alpha coefficients for the individual subscales ranged from .76 to .88 

(Reynolds & Kamphaus, 2004). The measure also showed good temporal stability, with 

estimates for the composite scores ranging from .77 to .92. For the purposes of this study, only 

subscales hypothesized to be related to FER abilities were included for assessing concurrent 

validity with the DANVA-2. 

Social Responsiveness Scale 

The SRS (Constantino & Gruber, 2005) is a 65-item questionnaire that assesses the social 

impairments associated with ASD. The measure was designed to give parents/caregivers and 
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teachers the opportunity to report the social behaviors of children during natural social 

interactions. The SRS samples various behavioral traits related to interpersonal skills, 

communication, and repetitive/stereotypic behaviors that are characteristic of ASD (Constantino 

& Gruber, 2005). 

The SRS generates a quantitative composite score meant to characterize the severity of 

symptoms endorsed along a continuum. As a result, the authors note that the instrument may be 

useful in identifying the less severe symptoms present in a given individual (Constantino & 

Gruber, 2005). In addition to the overall norm-referenced T-score, the SRS also gives T-scores 

for five treatment/content subscales (i.e., social awareness, social cognition, social 

communication, social motivation, and autistic mannerisms). Cronbach' s alpha was used to 

assess the internal consistency of the SRS, with values ranging from .93 to .97 in the 

standardization sample and a value of .97 in a mixed clinical sample (Constantino & Gruber, 

2005). The authors noted that, in clinical groups, use of SRS raw scores is more common in 

scholarly study. Constantino and colleagues (2000) reported a test-retest reliability coefficient of 

r = .88 over an average retest interval of 137 days. Over a 17 month interval, test-retest 

reliability coefficients ranging from .77 for females to .85 for males were found using maternal 

parent report (Constantino & Gruber, 2005). Other independent work (Charman et al. , 2007) in a 

mixed sample of ASD and TD children with special education needs has shown the SRS parent 

report to be convergent with other measures of social communication, including the Social 

Communication Questionnaire (r = .68, n = 119), the Children' s Communication Checklist (r = 

.75 , n = 119), and the Strengths and Difficulties Questionnaire (r = .73 , n = 119). 
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Cambridge Mindreading Face-Voice Battery for Children 

The CAM-C (Golan et al. , 2015) was designed specifically for use with children with 

ASD. The facial component of the CAM-C (Golan et al. , 2015) measures FER abilities across 

15 emotion concepts using video clips. After viewing the short clip, children are then asked to 

choose one of the four emotions presented on the screen that best characterizes the emotion 

portrayed in the video. The CAM-C assesses six basic emotions (i.e. , happiness, sadness, fear, 

anger, surprise and disgust) and nine complex emotions (i.e. , amused, bothered, disappointed, 

embarrassed, jealous, loving, nervous, undecided, and unfriendly). The test consists of 45 items, 

three items per emotion, and produces a total score determined by the number of items answered 

correctly. Higher scores are indicative of greater accuracy in identifying emotions across the test 

items. 

The CAM-Chas demonstrated good discriminant validity in terms of differentiating 

individuals with ASD from typically developing controls, and scores from the CAM-C have been 

shown to relate to parent-reported levels of autism symptoms (Golan et al. , 2015). A test-retest 

reliability (retest interval= 10-15 weeks) coefficient of .74 was reported for the faces scale of the 

CAM-C. Concurrent validity was also demonstrated, as the CAM-C was correlated (r = .35) 

with another measure of emotion recognition, the Reading the Mind in the Eyes test (Baron

Cohen et al. , 2001). Overall, the CAM-C represents a useful clinical tool for measuring FER in 

children with ASD and has been recommended as a standardized test for research studies of FER 

in children with HFASD (Ramdoss et al. , 2012). 

Social Emotional Evaluation 

The SEE (Wiig, 2008) is a test that measures emotion recognition and integration across 

a variety of interpersonal, affective, and contextual cues and circumstances. The test was 
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designed to evaluate the social and emotional competency of students from ages 6 years to 12 

years, 11 months and was normed using a sample of 823 students. This sample consisted of 593 

typically developing students and 230 students with diagnoses of ASD, language delay, ADHD, 

and/or an emotional disorder (Wiig, 2008). The SEE is a criterion-referenced test that produces 

z-scores and percentile ranks for interpretive purposes. 

The overall measure consists of four subtests. The first subtest, Identifying Common 

Emotions, requires the individual to choose a face from a selection of four faces that best 

matches the emotional word provided by the test administrator for that item. The second subtest, 

Identifying Emotional Reactions, requires the examinee to view a given drawing of a face and is 

then asked to select which pictures provided would most likely have elicited the facial expression 

provided in the stimulus. Following this, the examinee is asked to describe the depicted emotion 

in words. The third subtest, Understanding Social Gaffes, requires the child to make judgments 

about a social response to a vignette provided, while the fourth subtest, Understanding 

Conflicting Messages, requires the examinee to interpret the literal meaning of a character's 

speech (provided as an auditory stimulus) while simultaneously viewing a social scene. Scores 

from the four subtests are then used to generate a receptive and expressive composite score as 

well as a total score. Receptive and expressive items from each subtest contribute to the overall 

receptive and expressive composites. For the purposes of this study, only the receptive 

composite score was utilized for assessing concurrent validity with the DANV A-2. Internal 

consistency reliabilities for the overall SEE composite ranged from .76 (age group 8:0 - 9: 11) to 

.88 (age group 6:0 - 7:11). Test-retest reliability (over an average of20 days between 

administrations) for the receptive composite was reported to be r = .89. The SEE has been 



52 DANV A-2 PSYCHOMETRICS IN HFASD 

shown to successfully discriminate individuals with ASD from typically developing controls as 

well as children with other language disorders (Wiig, 2008). 

Diagnostic Analysis of Nonverbal Accuracy - Second Edition 

The faces subtests of the DANV A-2 assess the ability of the individual to accurately 

identify four basic emotions (i.e. , happy, angry, sad, and fearful) from a timed facial display 

presented on a computer. The examinee is required to choose the emotion that best matches the 

face depicted in the photograph. The child and adult faces subtests are each comprised of24 

items that contain an equal number of stimuli for each emotion displayed at high and low 

intensities with male and female actors. Raw error scores (i.e. , total number of errors) were 

utilized as the independent variable in the analyses conducted. Additional details concerning the 

known measurement properties ofDANVA-2 were covered in Chapter Two. 

Procedure 

Rating and Data Collection 

All data were collected as a part of baseline assessment for various clinical trials of 

children with HFASD (i.e. , Lopata, Lipinski, et al. , 2016; Lopata et al. , 2015; Lopata, Thomeer, 

et al. , 2016; Lopata et al. , 2013; Lopata et al. , 2008; Lopata et al. , 2010; Thomeer et al. , 2012). 

The first administration (pretest) for each study was used for the current study. One exception to 

this was required to evaluate the 5 and 12-week test-retest reliability of the DANV A-2. These 

analyses used the initial and retest scores from participants in clinical trials that were randomly 

assigned to a no-treatment (wait-list) period prior to receiving the treatment. Testing was 

conducted before and after the wait-list period for these participants. Thus, no scores used in the 

study were contaminated by potential intervention effects. 
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FER testing (i.e., DANVA-2, CAM-C, and SEE) was conducted with each participant 

prior to the beginning of treatment (if applicable). Each test was administered by a trained 

research assistant in a laboratory setting. All testing followed the standardized protocols detailed 

in the administration manuals for each test. The DANV A-2 was administered twice to each 

participant during the testing session, as the studies from which these data were obtained 

reported an average score between the two administrations to reduce problematic variability in 

responses (see Lopata, et al. , 2010). The adult and child faces subtests were completed in a 

counter-balanced order. 

Rating forms were completed at baseline by each child's parents. Completed rating 

scales were immediately reviewed by research assistants upon return to ensure that there were no 

missing items. Any incomplete rating scales were returned to the parent with instructions for 

how to appropriately complete the form. Two research assistants independently scored all rating 

scales. In cases where discrepancies in scoring were observed, a research coordinator reviewed 

the measure to ensure accurate scoring. 

Data Analyses 

Internal consistency. Internal consistency reliability estimates assess the degree to 

which test items intercorrelate with one another (DeVellis, 2003) and reflect the stability of the 

total score across items. Estimates for the adult and child faces subtests on the DANV A-2 were 

calculated using Cronbach's alpha (Cronbach, 1951), a conservative and broadly applicable 

measure of internal consistency. This index of internal consistency was used in most other 

studies (e.g. , Baum, 1997; McKown et al. , 2013; Nowicki & J. Carton, 1993; Verbeek, 1996) 

examining the psychometric characteristics of the DANVA-2 . Thus, the results of the present 

study would be directly comparable to those of prior studies. Alpha values can range anywhere 
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between O(indicating a total lack ofreliable variance among test items) and 1.00 (indicating a 

100% reliable degree of variance between test items). It should be noted that the dichotomous 

nature of the response coding (i.e. , correct or incorrect) in this case will result in Cronbach's 

alpha defaulting to a Kuder-Richardson 20 coefficient (Cronbach, 1951). 

Test-retest reliability. Temporal stability or test-retest reliability measures the degree to 

which the results of a measure are consistent over time (Sattler, 2001 ). Test-retest reliability 

coefficients for the DANVA-2 were calculated for immediate (n = 124), 5-week (n = 33), and 

12-week (n = 21) re-administration intervals. The test-retest correlations between the total 

number of errors on two occasions were measured using Pearson 's r for both child faces and 

adult faces. 

Evidence of construct validity. Validity evidence of both a convergent and divergent 

nature contributes to the overall construct validity of an instrument (De Vellis, 2003 ; Sattler, 

2001). Convergent validity measures how closely scores from the DANVA-2 correlate with 

other measures of a similar construct. Pearson' s r was used to assess whether scores from the 

DANVA-2 were convergent with scores obtained from other measures of FER: the CAM-C and 

SEE. Given that these tests directly measure the same theoretical construct (FER) in a similar 

(i.e. , performance-based) manner, it was predicted that the DANVA-2 would yield significant 

correlations with each of these measures. 

Scores from the DANVA-2 are also expected to converge with other theoretically related 

constructs (e.g. , social competence and ASD symptoms) but to a lesser degree than would be 

expected for convergence with other FER tasks, as these social constructs are theoretically more 

distal to FER and are assessed through a different modality (parent rating). Given the extensive 

research conducted by Nowicki (e.g. , Nowicki & E. Carton, 1997; Nowicki & Duke, 1989, 1992) 
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demonstrating the relationship between DANVA-2 test scores and social competency and 

additional work demonstrating the relationship between FER and ASD symptoms (Bussen et al. , 

2015 ; Ingersoll, 2010), it was hypothesized that the DANVA-2 would show a significant 

negative association with the BASC-2 Social Skills and Functional Communication scales, a 

significant positive association with the BASC-2 Atypicality scale, and a significant positive 

association with the total SRS score in this sample. 

Evidence of construct validity for a measure is also demonstrated through a lack of 

convergence (i.e. , divergent validity) with theoretically unrelated constructs (DeVellis, 2003). 

Previous work has shown scores from the DANVA-2 to be independent of cognitive ability 

(Nowicki, 1997). Other work (Lozier et al. , 2014; Uljarevic & Hamilton, 2013) has 

demonstrated that cognitive ability does not moderate FER. No work examining relationships 

between verbal abilities and DANVA-2 scores was identified, though verbal ability is known to 

be highly convergent with cognitive ability. While some research (Harms et al. , 2010) postulates 

that these constructs could potentially influence FER ability, it is likely that these effects are 

more related to task demands than to FER itself Thus, it was hypothesized that scores from the 

DANVA-2 would not significantly converge with scores from the WISC-IV and CASL. 

Construct validity can be further assessed by examining differences in the effect sizes 

obtained between convergent and divergent correlations. It is expected that a pattern of 

convergence will emerge such that the DANVA-2 is most highly convergent with other direct 

measures of FER and least convergent with purportedly independent constructs like cognitive 

and verbal ability. Convergence with more proximal constructs like social ability and ASD 

symptoms is expected to fall in the middle. 
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CHAPTERIV:RESULTS 

Overview 

The current study investigated the psychometric characteristics of the receptive faces 

subtests of the DANVA-2 (Nowicki & J. Carton, 1993) in a sample of children with HFASD. 

Internal consistency estimates for the DANVA-2-AF and DANVA-2-CF subtests were 

calculated using Cronbach 's alpha, which defaults to a Kuder-Richardson 20 coefficient when 

responses are coded dichotomously as correct or incorrect (Cronbach, 1951). Next, test-retest 

reliability coefficients for the DANVA-2 were calculated for immediate (n = 124), 5-week (n = 

33), and 12-week (n = 21) re-administration intervals using Pearson' s r. For the 5-week retest 

sample, five cases of the DANVA-2-AF re-administrations were lost to test response data file 

corruption, resulting inn= 33 cases for the DANVA-2-CF test-retest reliability estimates and n 

= 28 cases for the DANVA-2-AF test-retest reliability estimates. Similarly, nine cases from the 

5-week retest sample could not be included in the larger internal consistency sample (n = 124) 

because item-level and immediate retest data from the DANVA-2 were lost to data corruption; 

only initial overall subtest scores were retained for those cases. Lastly, the extent to which the 

DANVA-2 correlated with other tests of FER (i.e. , CAM-C, SEE), social measures (i.e. , BASC-

2, SRS), and measures of intelligence (i.e. , WISC-IV) and verbal ability (i.e. , CASL) was 

calculated using Pearson' s r . 

Analyses 

Study results are presented in relation to each hypothesis from Chapter II. Demographic 

data for the subsamples used for analyses were presented in the "Participants" subsection of 

Chapter III. 
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Hypothesis 1 

Hypothesis la. The DANV A-2-AF subtest will yield an internal consistency estimate 2: 

0.70. 

The Cronbach' s alpha value (n = 124) for the DANV A-2-AF was found to be .71 , 95% 

CI [.63 , .78]. Thus, hypothesis la was supported. 

Hypothesis lb. The DANV A-2-CF subtest will yield an internal consistency estimate 2: 

0.70. 

The Cronbach's alpha value (n = 124) for the DANV A-2-CF was found to be .75 , 95% 

CI [.68, .81]. Thus, hypothesis lb was supported. 

Hypothesis 2 

Hypothesis 2a. The DANV A-2-AF will yield a positive, statistically significant test

retest reliability coefficient upon immediate re-administration of test items. 

The obtained test-retest reliability coefficient for the immediate re-administration of the 

DANV A-2-AF (see Table 9) was r(122) = .84,p < .001 , 95% CI [.78, .89]. Thus, hypothesis 2a 

was supported. 

Hypothesis 2b. The DANV A-2-CF will yield a positive, statistically significant test

retest reliability coefficient upon immediate re-administration of test items. 

As illustrated in Table 9, the obtained test-retest reliability coefficient for the immediate 

re-administration of the DANV A-2-CF was r(122) = .79,p < .001 , 95% CI [.71 , .85]. Thus, 

hypothesis 2a was supported. 

Hypothesis 3 

Hypothesis 3a. The DANV A-2-AF will yield a positive, statistically significant test

retest reliability coefficient when retested following a five-week interval. 
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As seen in Table 9, the obtained test-retest reliability coefficient for the 5-week re

administration of the DANV A-2-AF was r(26) = .74,p < .001 , 95% CI [.58, .86]. Thus, 

hypothesis 3a was supported. 

Hypothesis 3b. The DANV A-2-CF will yield a positive, statistically significant test

retest reliability coefficient when retested following a five-week interval. 

As shown in Table 9, the obtained test-retest reliability coefficient for the 5-week re

administration of the DANV A-2-CF was r(31) = .85 ,p < .001 , 95% CI [.72, .92]. Thus, 

hypothesis 3b was supported. 

Hypothesis 4 

Hypothesis 4a. The DANV A-2-AF will yield a positive, statistically significant test

retest reliability coefficient when retested following a twelve-week interval. 

As seen in Table 9, the obtained test-retest reliability coefficient for the 12-week re

administration of the DANV A-2-AF was r(19) = .68 ,p < .001 , 95% CI [.35 , .86]. Thus, 

hypothesis 4a was supported. 

Hypothesis 4b. The DANV A-2-CF will yield a positive, statistically significant test

retest reliability coefficient when retested following a twelve-week interval. 

As demonstrated in Table 9, the obtained test-retest reliability coefficient for the 12-week 

re-administration of the DANV A-2-CF was r(19) = .43 ,p = .053 , 95% CI [O, .73]. Thus, 

hypothesis 4b was not supported. 

Hypothesis 5 

When used with children with HFASD, error scores from the DANV A-2-AF will show a 

positive, statistically significant correlation with error scores from the DANVA-2-CF. 
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As shown in Table 10, the DANV A-2-AF was shown to significantly correlate (r[131] = 

.77,p < .001 , 95% CI [.69, .83]) with the DANV A-2-CF in a positive direction. Thus, 

hypothesis 5 was supported. 

Table 9 

DANVA-2 Test-retest Reliability Coefficients Obtained for Immediate, 5-Week, and 12-Week Re
administration Intervals 

Test Immediate TRT 5-Week TRT 12-Week TRT 

(n = 124) (n = 33)3 (n = 21) 

DANVA-2-AF .84* .74* .68* 

DANVA-2-CF .79* .85* .43 

Note. TRT = Test-retest; DANV A-2-AF = Diagnostic Analysis of Nonverbal Accuracy- Second Edition -Adult 
Faces subtest; DANV A-2-CF = Diagnostic Analysis of Nonverbal Accuracy- Second Edition - Child Faces subtest. 
a Sample size for DANV A-2-AF TRT is n = 28 due to five cases being lost to data corruption. 
* p < .001. 

Hypothesis 6 

Hypothesis 6a. The raw error score from the DANVA-2-AF will demonstrate a positive, 

statistically significant correlation with the raw error score from the CAM-C faces test. 

As shown in Table 10, the DANV A-2-AF significantly correlated (r[34] = .70,p < .001 , 

95% CI [.48, .84]) with the CAM-Cina positive direction. Thus, hypothesis 6a was supported. 

Hypothesis 6b. The raw error score from the DANV A-2-CF will demonstrate a positive, 

statistically significant correlation with the raw error score from the CAM-C faces test. 

As illustrated in Table 10, the DANV A-2-CF significantly correlated (r[34] = .65 ,p < 

.001 , 95% CI [.41 , .81]) with the CAM-Cina positive direction. Thus, hypothesis 6b was 

supported. 
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Hypothesis 7 

Hypothesis 7a. The raw error score from the DANVA-2-AF will demonstrate a negative, 

statistically significant correlation with the total receptive score from the SEE. 

As demonstrated in Table 10, the DANV A-2-AF significantly correlated (r[34] = -.58 ,p 

< .001 , 95% CI [-.31 , -.76]) with the receptive composite of the SEE in a negative direction. 

This direction was expected to be negative, as the SEE score is an aggregate composite spanning 

four positively scored subtests, while the DANV A-2 score is an error score based on the number 

of incorrect responses a participant makes during administration. Based on the strength of the 

effect found, hypothesis 7 a was supported. 

Hypothesis 7b. The raw error score from the DANV A-2-CF will demonstrate a negative, 

statistically significant correlation with the total receptive score from the SEE. 

As demonstrated in Table 10, the DANV A-2-CF significantly correlated (r[34] = -.58 , p 

< .001 , 95% CI [-.31 , -.76]) with the receptive composite of the SEE in a negative direction. 

Thus, hypothesis 7b was supported. 

Table 10 

Correlations between the DANVA-2, CAM-C, and SEE 

Test I Measure DANV A-2-AF CAM-C SEE 

(n = 133) (n = 36) (n = 36) 

DANV A-2-AF 1.00 .70** -.58** 

DANV A-2-CF .77** .65** -.58** 

No te. DANV A-2-AF = Diagnostic Analysis of Nonverbal Accuracy - Second Edition -Adult Faces subtest; 
DANV A-2-CF = Diagnostic Analysis of Nonverbal Accuracy - Second Edition - Child Faces subtest; CAM-C = 
Cambridge Mindreading Face-Voice Battery for Children; SEE= Social Emotional Evaluation. 
*p < .01. ** p < .001. 
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Hypothesis S 

Hypothesis Sa. The raw error score from the DANVA-2-AF will show a negative, 

statistically significant correlation with the Social Skills scale of the BASC-2-PRS. 

As shown in Table 11 , the DANV A-2-AF did not significantly correlate (r[34] = .10, p = 

.279, 95% CI [-.24, .41]) with the Social Skills scale of the BASC-2-PRS. Therefore, hypothesis 

8a was not supported. 

Hypothesis Sb. The raw error score from the DANV A-2-AF will show a negative, 

statistically significant correlation with the Functional Communication scale of the BASC-2-

PRS. 

As seen in Table 11 , the DANV A-2-AF did not significantly correlate (r[34] = -.07,p = 

.333 , 95% CI [-.39, .26]) with the Functional Communication scale of the BASC-2-PRS. 

Therefore, hypothesis 8b was not supported. 

Hypothesis Sc. The raw error score from the DANVA-2-AF will show a positive, 

statistically significant correlation with the Atypicality scale of the BASC-2-PRS. 

As shown in Table 11 , the DANV A-2-AF did not significantly correlate (r[34] = -.02 ,p = 

.454, 95% CI [-.35 , .31]) with the Atypicality scale of the BASC-2-PRS. Therefore, hypothesis 

8c was not supported. 

Hypothesis Sd. The raw error score from the DANV A-2-CF will show a negative, 

statistically significant correlation with the Social Skills scale of the BASC-2-PRS. 

As illustrated in Table 11 , the DANV A-2-CF did not significantly correlate (r[34] = -.13 , 

p = .232, 95% CI [-.44, .21]) with the Social Skills scale of the BASC-2-PRS. Therefore, 

hypothesis 8d was not supported. 
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Hypothesis Se. The raw error score from the DANV A-2-CF will show a negative, 

statistically significant correlation with the Functional Communication scale of the BASC-2-

PRS. 

As demonstrated in Table 11 , the DANV A-2-CF did not significantly correlate (r[34] = -

.12,p = .247, 95% CI [-.43 , .22]) with the Functional Communication scale of the BASC-2-PRS. 

Therefore, hypothesis Se was not supported. 

Hypothesis Sf. The raw error score from the DANV A-2-CF will show a positive, 

statistically significant correlation with the Atypicality scale of the BASC-2-PRS. 

As shown in Table 11 , the DANV A-2-CF did not significantly correlate (r[34] = .02,p = 

.466, 95% CI [-.31 , .35]) with the Atypicality scale of the BASC-2-PRS. Therefore, hypothesis 

Sf was not supported. 

Hypothesis 9 

Hypothesis 9a. The raw error score from the DANVA-2-AF will show a positive, 

statistically significant correlation with the total score of the SRS. 

As illustrated in Table 11 , the DANV A-2-AF did not significantly correlate (r[34] = .08, 

p = .322, 95% CI [-.26, .40]) with the total composite score for the SRS. As a result, hypothesis 

9a was not supported. 

Hypothesis 9b. The raw error score from the DANV A-2-CF will show a positive, 

statistically significant correlation with the total score of the SRS. 

As seen in Table 11 , the DANV A-2-CF did not significantly correlate (r[34] = .08, p = 

.314, 95% CI [-.26, .40]) with the total composite score for the SRS. As a result, hypothesis 9b 

was not supported. 
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Table 11 

Correlations between the DANVA-2, BASC-2, and SRS 

BASC-2-
BASC-2- BASC-2- Functional 

Test I Measure Social Skills Atypicality Communication SRS 

(n = 36) (n = 36) (n = 36) (n = 36) 

DANVA-2-AF .10 -.02 -.07 .08 

DANVA-2-CF -.13 .02 -.12 .08 

Note. DANV A-2-AF = Diagnostic Analysis of Nonverbal Accuracy- Second Edition -Adult Faces subtest; 
DANV A-2-CF = Diagnostic Analysis of Nonverbal Accuracy- Second Edition - Child Faces subtest; BASC-2 = 
Behavior Assessment System for Children - Second Edition; SRS = Social Responsiveness Scale. 

Hypothesis 10 

Hypothesis 10a. The correlation between the DANV A-2-AF and the abbreviated WISC

IV IQ will not be statistically significant. 

As illustrated in Table 12, the DANVA-2-AF did not significantly correlate (r[34] = -.10, 

p = .286, 95% CI [-.41 , .24]) with the IQ score obtained from the abbreviated WISC-IV. As a 

result, hypothesis 1 0a was supported. 

Hypothesis 10b. The correlation between the DANVA-2-CF and the abbreviated WISC

IV IQ will not be statistically significant. 

As shown in Table 12, the DANV A-2-CF did not significantly correlate (r[34] = .01 ,p = 

.482, 95% CI [-.32, .34]) with the IQ score obtained from the WISC-IV. As a result, hypothesis 

1Ob was supported. 
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Hypothesis 11 

Hypothesis lla. The correlation between the DANV A-2-AF and the receptive language 

score obtained from the CASL will not be statistically significant. 

As illustrated in Table 12, the DANV A-2-AF did not significantly correlate (r[34] = -.25 , 

p = .073 , 95% CI [-.53 , .09]) with the receptive composite score obtained from the CASL. 

Therefore, hypothesis 11 a was supported. 

Hypothesis llb. The correlation between the DANVA-2-CF and the receptive language 

score obtained from the CASL will not be statistically significant. 

As demonstrated in Table 12, the DANV A-2-CF did not significantly correlate (r[34] = -

.20,p = .116, 95% CI [-.50, .14]) with the receptive composite score obtained from the CASL. 

Therefore, hypothesis 11b was supported. 

Hypothesis llc. The correlation between the DANV A-2-AF and the expressive language 

score obtained from the CASL will not be statistically significant. 

As seen in Table 12, the DANV A-2-AF did not significantly correlate (r[34] = -.13 ,p = 

.230, 95% CI [-.44, .21]) with the expressive composite score obtained from the CASL. 

Therefore, hypothesis 11 c was supported. 

Hypothesis lld. The correlation between the DANV A-2-CF and the expressive language 

score obtained from the CASL will not be statistically significant. 

As demonstrated in Table 12, the DANV A-2-CF did not significantly correlate (r[34] = -

.11 , p = .269, 95% CI [-.42, .23]) with the expressive composite score obtained from the CASL. 

Therefore, hypothesis 11 d was supported. 
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Table 12 

Correlations between the DANVA-2, WISC-IV, and CASL in the Construct Sample 

WISC- CASL CASL 
Test I Measure IV-IQ Expressive Receptive 

(n = 36) (n = 36) (n = 36) 

DANVA-2-AF -.10 -.13 -.25 

DANVA-2-CF .01 -.11 -.20 

Note. DANV A-2-AF = Diagnostic Analysis of Nonverbal Accuracy- Second Edition -Adult Faces subtest; 
DANV A-2-CF = Diagnostic Analysis of Nonverbal Accuracy- Second Edition - Child Faces subtest; WISC-IV= 
Wechsler Intelligence Scale for Children - Fourth Edition; CASL = Comprehensive Assessment of Spoken 
Language. 

Summary 

In conclusion, the purpose of this study was to examine the psychometric properties of 

the DANV A-2 when used in children with HFASD. Both the DANV A-2-AF and DANVA-2-CF 

subtests were found to be internally consistent. Additionally, both subtests demonstrated 

temporal stability after immediate and 5-week re-administration. However, only the DANV A-2-

AF yielded a significant test-retest reliability coefficient over a 12-week re-testing interval. 

Therefore, the hypothesis regarding the 12-week test-retest reliability for the DANV A-2-CF was 

not supported. Construct validity for the DANV A-2 was assessed by examining convergence 

with two other measures ofFER: the CAM-C and SEE. It was determined that both the 

DANV A-2-AF and DANV A-2-CF tests showed moderate to strong statistically significant 

correlations in the expected direction with both the CAM-C and the SEE, thus giving evidence of 

concurrent validity. Additionally, as predicted, the DANV A-2-AF was found to strongly 

converge with the DANVA-2-CF. Construct validity for the DANVA-2 was also assessed by 

examining convergence with two measures of social ability and ASD symptomology: the BASC-
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2 and SRS respectively. Neither the DANV A-2-AF nor the DANV A-2-CF was found to 

converge with any scales from the BASC-2-PRS or the total SRS composite score. Therefore, 

the hypotheses related to convergent validity between the DANV A-2 and these measures were 

not supported. Finally, construct validity for the DANV A-2 was also assessed by examining 

divergence with the theoretically unrelated constructs of intelligence and verbal ability, as 

measured by the abbreviated WISC-IV and abbreviated CASL. Neither the DANV A-2-AF nor 

the DANV A-2-CF was found to converge with these measures. Therefore, hypotheses related to 

divergent validity for the DANV A-2 were supported. 
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CHAPTER V: DISCUSSION 

Overview 

This chapter contains a discussion of the results and impact of the current study. It 

reviews the findings , discusses how the results compare to previous research, details the clinical 

implications, evaluates the study' s strengths and limitations, and provides recommendations for 

future research. 

Summary of the Current Study and Comparison to Previous Research 

Deficits in FER are well documented in children with ASD (Harms et al. , 2010). These 

deficits have been observed in both higher and lower functioning individuals across a range of 

emotional states and means of assessment (Harms et al. , 2010) and are hypothesized to 

contribute to the broader social deficits that define ASD (Schultz et al. , 2003). However, 

findings from behavioral and descriptive studies of FER in ASD have been inconsistent. Some 

research (e.g. , Celani et al. , 1999; Downs & Smith, 2004; Lindner & Rosen, 2006; Lozier et al. , 

2014; Rump et al. , 2009; Sawyer et al. , 2012) supports a global deficit in FER wherein 

difficulties in recognizing all tested emotions were found. Other studies (Bal et al. , 2010; Baron

Cohen et al. , 1993; Humphreys et al. , 2007; Jones et al. , 2011 ; Kuusikko et al. , 2009; Uljarevic 

& Hamilton, 2013) fail to support a global deficit and instead found FER deficits to be emotion 

specific. 

Harms and colleagues (2010) reported several contributing factors to the discrepancies in 

these findings. Individual differences in demographic variables such as intelligence, verbal 

ability, or age were reported as variables that may influence performance on FER tasks. For 

example, higher-functioning individuals may be able to employ other compensatory skills such 

as verbal ability to correctly complete a task even when their processing of the test stimuli is 
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impaired (Fink et al. , 2014; Harms et al. , 2010). Task design was also suggested as a contributor 

to observed FER impairment across studies. Variations in stimuli presentation (e.g., static vs. 

dynamic images, concurrent vs. delayed response display, cue intensity) and response modality 

(e.g. , labeling vs. matching) may unintentionally impact performance by allowing an individual 

to employ the previously described compensatory mechanisms to succeed in the task (Harms et 

al. , 2010). Given the multitude of variables potentially confounding the measurement of FER in 

ASD, it is imperative that assessment tools are well-validated for use within this population to 

ensure that test scores are reliable, that they adequately assess the intended construct, and that 

they accurately reflect the individual 's ability. 

The purpose of this study was to assess the psychometric properties of a commonly used 

measure of FER, the DANVA-2 (Nowicki & J. Carton, 1993), in a sample of children with 

HFASD. The DANVA-2 has been previously validated in typically developing samples of 

varying ages by the test developer (Nowicki, 1997; Nowicki & E. Carton, 1997, Nowicki & J. 

Carton, 1993; Nowicki & Duke, 1992, 1994) and in non-peer-reviewed work (Baum, 1997; 

Logan, 1998; McClanahan, 1996; McClure, 2001 ; Spell, 1997). However, the DANVA-2 has 

not been validated in children with HF ASD despite its use in a number of studies sampling this 

population (e.g. , Baghdadli et al. , 2013 ; Demopoulos et al. , 2013 ; Lerner et al. , 2011 ; Lopata et 

al. , 2010; Mazefsky & Oswald, 2007; Thomeer et al. , 2012). 

The current study examined the psychometric properties of the DANVA-2 by assessing 

the internal consistency, test-retest reliability, and concurrent validity of the measure in children 

with HFASD. Results indicated that the DANVA-2 demonstrated adequate (see Nunnally & 

Bernstein, 1994) internal consistency in children with HF ASD commensurate with previous 

studies sampling both TD and clinical samples of various ages and diagnoses. It also showed 
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reasonably strong temporal stability after immediate and 5-week retest intervals. It is possible 

that the relatively high immediate test-retest reliability coefficients may be partly influenced by 

practice effects. However, other work (Rosen & Lerner, 2016) has suggested that the lack of 

corrective feedback on the measure makes this unlikely. Weaker stability was found over a 12-

week interval, which suggests that reliability decreased as the time between test administrations 

increased. This is consistent with the results reported by Verbeek (1996), who found a test-retest 

correlation coefficient of r = .66 for the DANVA-2-CF in a sample of TD pre-school children 

over a 12-week interval. Only one other study (Logan, 1998) reported reliability coefficients for 

an interval longer than 12 weeks, with coefficients for the DANVA-2-AF ranging from .25-.53 

in an adolescent sample across an 18-month retest interval. While the test-retest reliability 

findings for the 12-week interval in the current study are limited by a small sample, they suggest 

that reliability of the DANVA-2 may decrease over time. Further studies may wish to examine 

the long-term stability of the DANVA-2 in children with HFASD using a larger sample, as 

support for stability of the measure across long intervals would have implications for use of the 

DANVA-2 in longitudinal research. 

This study also found the DANVA-2 to be highly convergent with two other measures of 

FER, the CAM-C and the SEE. Previous studies (see Table 3) utilizing TD samples reported 

correlation coefficients between the DANVA-2 and other measures of FER ranging from .32 to 

.85. The correlation coefficients found in the present study (ranging from .58 - .77) fell within 

the upper limits of this range. In mixed clinical samples containing child participants ( ages 4-17 

years) with ASD, McKown (2007) and McKown et al. (2013) reported correlation coefficients 

ranging from .32 to .54 for concurrent validity between the DANVA-2 and other FER measures. 

The current study shows stronger support for the concurrent validity of the DANVA-2 than prior 
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research and improves upon previous studies by using a homogenous HF ASD sample. In 

addition, the current study reports concurrent validity estimates for both the DANVA-2-AF and 

DANV A-2-CF, while McKown et al. (2013) tested only the DANV A-2-CF, and McKown 

(2007) used an average score across the DANV A-2 subtests. 

Additional convergent hypotheses tested whether the DANV A-2 was correlated with 

broader measures of social competence and ASD symptomology. Correlations between the 

DANV A-2 and BASC-2-PRS subscales of Social Skills, Atypicality, and Functional 

Communication as well as the SRS total score were near zero. This contradicts findings from 

previous work (Goodfellow & Nowicki, 2009; Nowicki, 1997; Nowicki & E. Carton, 1997, 

Nowicki & J. Carton, 1993; Nowicki & Duke, 1992) in TD samples that found DANVA-2 scores 

to be related to social competence and ASD symptomology (Ingersoll, 2010). There are several 

possible explanations for this discrepancy. One explanation is that differences in who completed 

ratings for the child may influence how the child was rated. The current study used parent-rated 

measures as a proxy for social competence, while studies conducted by Nowicki and colleagues 

tended to include measures completed by teachers or peers of the participant. Previous work 

(Renk & Phares, 2004) has shown that cross-informant (e.g., parent-teacher, teacher-peer) ratings 

of children tend to show mild to moderate correlations but noted that teachers and peers have 

more access than parents to a specific niche of social behavior within the classroom. Therefore, 

parents and teachers/peers may rate children differently based on the degree of access to certain 

settings. This may explain why the current study found no relationship between the DANVA-2 

and parent measures of social competence despite findings from Nowicki and colleagues using 

teacher/peer ratings. 
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Another possible explanation is that assessment modality may also be impacting the 

relationship between measures. The DANVA-2 is a direct assessment of FER ability, whereas 

the BASC-2-PRS and SRS are third-party ratings of behavior or symptoms. Consistent with the 

results of the current study, one study (McKown, 2007) found minimal convergence between the 

BASC Social Functioning measure ( dummy coded as either impaired or not impaired) and the 

DANV A-2 and concluded that the DANV A-2 may not be a good predictor of parent or teacher 

reported social skill ability but may still be a good predictor of other aspects of social 

functioning. Future studies should consider comparing the DANVA-2 to other measures that 

directly assess social competency or ASD symptomology to assess whether assessment modality 

(i.e. , direct assessment vs. third-party rating) may influence the observed relationship between 

the constructs measured. 

Another potential explanation for the discrepancy found in the current study may be the 

complexity of ASD symptoms. While FER deficits have been documented in ASD (see Harms 

et al. , 2010; Lozier et al. , 2014; Sasson, 2006; Uljarevic & Hamilton, 2013), they are not a 

necessary diagnostic feature of the disorder (APA, 2013). Thus, it is possible that the social 

deficits observed in ASD may be unrelated to deficits in FER. For example, in a sample of 

school-aged boys with ASD, Berard and colleagues (2017) found that social-emotional learning 

(an aggregate construct comprised of multiple measures including DANVA-2 faces scores) was 

not related to parent-rated social competence. The authors concluded that the role of social

emotional leaming in social competence may be different in ASD than in TD children. One 

could hypothesize that the two symptoms may be highly comorbid but independent. As a result, 

the two constructs may co-vary differently in individuals with ASD than in TD individuals. In 

TD samples, like those utilized by Nowicki and colleagues, deficits in FER contribute to poorer 
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social competence, as underlying difficulties in social ability are not present. In individuals with 

ASD, deficits in social interaction and communication skills may independently account for the 

social deficits and thus obscure the relationship between FER and social competence. Future 

research is needed in this area, as it extends beyond the scope of the current study but has 

important implications for the etiology and impact of FER deficits in ASD. 

Lastly, divergent hypotheses assessed whether the DANVA-2 was related to the 

theoretically unrelated constructs ofIQ and verbal ability. As predicted, results (see Table 12) 

showed no significant correlations with measures of these constructs. This is consistent with 

previous findings (Nowicki, 1997) from the test developer indicating that the DANVA-2 was not 

related to cognitive ability and from meta-analyses of FER in ASD subjects (Lozier et al. , 2014; 

Uljarevic & Hamilton, 2013). While no studies examining the relationship between the 

DANVA-2 and expressive and receptive verbal ability were identified (McKown [2007] reported 

a significant correlation between the DANVA-2 and the Pragmatic Judgment subtest from the 

CASL but did not examine other subtests or overall composites), cognitive and verbal ability are 

known to be highly convergent. Therefore, a lack of correlation between the DANVA-2 and the 

CASL was expected given the limited language requirements of the DANVA-2 . Nevertheless, 

post hoc divergent analyses (see Table 13) utilizing all cases available (n = 133) yielded slightly 

different results . Significant correlations between DANVA-2 scores and IQ/language were 

observed in the larger sample, though the effect sizes were only slightly larger. 

In the larger sample, a significant correlation between the DANVA-2-CF and WISC-IV 

scores was found. While the majority of studies in ASD samples have found no relationship 

between IQ and FER ability (Lozier et al. , 2014; Uljarevic & Hamilton, 2013), few studies have 

examined this relationship using the DANVA-2 as the measure of FER. In a study comparing 
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DANVA-2 scores in two groups of children with ASD with differences in IQ, Mazefsky and 

Oswald (2007) found significant differences in DANVA-2 performance but noted that the two 

groups performed similarly when cognitive ability was held constant. The study was limited by 

its small sample size (N = 29 total participants), but results suggested that IQ may have some 

association with DANVA-2 performance. Nowicki (1997) reported no relationship between the 

DANVA-2 and intelligence measures in typically developing samples, but additional research is 

required in ASD samples to determine which, if any, aspects of intelligence may influence 

DANVA-2 performance. 

Table 13 

Correlations between the DAN VA-2, WISC-IV, and CASL in the Total Sample 

WISC- CASL CASL 
Test I Measure IV-IQ Expressive Receptive 

(n = 133) (n = 133) (n = 133) 

DANVA-2-AF -.14 -.19* -.30*** 

DANVA-2-CF -.24** -.25* -.33*** 

Note. DANV A-2-AF = Diagnostic Analysis of Nonverbal Accuracy - Second Edition -Adult Faces subtest; 
DANV A-2-CF = Diagnostic Analysis of Nonverbal Accuracy - Second Edition - Child Faces subtest; WISC-IV= 
Wechsler Intelligence Scale for Children - Fourth Edition; CASL = Comprehensive Assessment of Spoken 
Language. 
*p < .05 . ** p < .01. *** p < .001. 

Additional post hoc analyses revealed a significant correlation between the DANVA-2 

and the expressive and receptive composites on the CASL. For the CASL receptive composite in 

particular, the strength of the effect reached or exceeded r = -.30, indicating a potentially 

moderate relationship between receptive language and DANVA-2 performance. It is possible 
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that when used in high-functioning ASD samples, DANV A-2 scores may be inflated, as these 

individuals may be primed to use verbal compensatory mechanisms to assist with task 

completion, even if their interpretation of the stimuli is askew. Perhaps the presence of verbal 

stimuli (i.e. , labels of the four emotion choices on the screen), while minimal, may be enough to 

facilitate recognition of facial emotions through the use of verbally mediated brain-based 

processes (Harms et al. , 2010). More research is needed to assess whether verbal ability and, in 

particular, receptive language skills moderate performance on the DANV A-2 in children with 

HFASD. 

Strengths of the Current Study 

The current study contained a number of strengths in study design and execution which 

are detailed below. These strengths include sample screening and composition, inclusion of 

multiple measures for establishing concurrent validity, manualization and monitoring of 

assessment and data entry, and the independence of the current research from the DANV A-2 

developers. 

Sample Screening and Composition 

A major strength of this study was the screening and characterization of study 

participants. All participants had previously received independent HF ASD diagnoses, and were 

screened using a manualized multi-gate screening procedure to confirm eligibility (see 

procedures detailed in Lopata et al. , 2008). ASD diagnoses were confirmed using a gold 

standard diagnostic assessment measure, the ADI-R, for 124 of the 133 participants. Previous 

studies (e.g. , McKown, 2007; McKown et al. , 2013) reporting psychometric characteristics of the 

DANV A-2 in ASD employed mixed clinical samples (e.g. , ADHD, Reading disorder, emotional 

learning disorder, ASD) containing participants with other diagnoses. This adversely impacts the 
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generalizability of the findings to individuals with any individual disorder included in the 

sample. The current study improved upon this methodology by examining these psychometric 

properties within a more diagnostically homogenous and well characterized sample. 

Measures Assessing Concurrent Validity 

Another strength of the current study was the selection of two measures of FER for 

testing concurrent validity hypotheses. The CAM-C (Golan et al. , 2015) was specifically 

designed and validated for use in children with ASD, and the SEE (Wii, 2008) was normed using 

a mixed sample containing children with ASD. Inclusion of these measures is a strength for the 

current study because both measures were designed for use in children and have previously been 

used for assessing emotion recognition in children with ASD. This improves upon the 

methodology employed by Nowicki (1997) and Nowicki and J. Carton (1993), where concurrent 

validity of the DANV A-2 was established by comparing the measure to a previous version of the 

same test, instead of other more independent measures of the same construct. 

Assessment Administration 

Manualized assessment administration and data entry procedures represent another 

strength of the current study. Direct assessment measures (i.e., WISC-IV, CASL, DANV A-2, 

CAM-C, and SEE) were administered to participants by trained research assistants in a 

laboratory setting using the standardized protocols in the administration manual for each 

measure. Rating scales completed by the parents were independently reviewed by two research 

assistants to ensure there were no missing items; forms with missing items were returned to the 

parent with instructions for how to appropriately complete the form. Thus, no measures utilized 

in the current study contained missing items. 
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Following test administration and data collection, all measures were scored and entered 

into a database by a trained research assistant and independently checked by a second research 

assistant or senior team member. Any discrepancies in first or second data scoring or entry were 

further independently reviewed by a research coordinator to ensure accuracy. 

Research Independence 

A final strength of the current study is the independence of the authors from the 

DANV A-2 test developers. The majority of studies identified in the literature review reporting 

psychometric characteristics for the DANVA-2 came from the test developer (e.g. , Nowicki, 

1997; Nowicki & E. Carton, 1997, Nowicki & J. Carton, 1993; Nowicki & Duke, 1989, 1992, 

1994) or research team members/students associated with the test developer (e.g., Baum, 1997; 

Baum et al. , 1996; Collins, 1996; Logan, 1998). Few peer-reviewed studies (e.g. , McKown, 

2007; McKown et al. , 2013) conducted independently of the research team associated with the 

authors of the test report psychometric characteristics of the DANV A-2. The current study is the 

first to do so using a homogenous HF ASD sample. 

Limitations of the Current Study 

Despite the strengths of the study, there are several limitations that merit discussion. 

These limitations include sample size for concurrent validity and 12-week test-retest reliability 

analyses, task demands of the DANV A-2, and generalizability of findings . 

Sample Size 

Sample size is a strength for the internal consistency and immediate test-retest reliability 

analyses (n = 124), but smaller samples limit the interpretability and generalizability of the 12-

week test-retest reliability analyses (n = 21) and the concurrent (convergent and divergent) 

validity analyses (n = 36). This limitation is highlighted by a change in significance and small 
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change in magnitude of effect for the correlations observed between the DANVA-2 and 

measures of intelligence and verbal ability in different samples. Using the smaller sample (n = 

36) to maintain consistency across comparisons, no significant correlations between divergent 

measures and the DANV A-2 were observed. However, some correlations became significant 

when post hoc analyses using a larger sample (n = 133) were conducted. While the change in 

effect size was small for most comparisons, there was an increase in the effect size for the 

correlation between the DANVA-2-CF and WISC-IV (r = .01 vs. r = -.24 respectively). The 

strength of the effect is still considered small, but it leads one to question whether the strength or 

significance of other correlations (e.g. , DANVA-2 -BASC-2-PRS scales or DANVA-2 - SRS 

composite) would remain consistent if tested with a larger sample. Future research should 

examine the longer-term stability (i.e. , 12-week test-retest reliability) of the DANV A-2 and the 

relationship between DANVA-2 scores and measures of social competency, ASD characteristics, 

intelligence, and verbal ability using a larger sample to determine whether the results of the 

current study are consistent when replicated with greater statistical power. With sufficient 

sample sizes, future work may also consider comparing correlation coefficients across 

convergent and divergent analyses to assess significant differences (using effect size q) between 

them (see Cohen, 1988). 

Inconsistencies in sample sizes across psychometric analyses (e.g. , n = 124 for internal 

consistency results vs. n = 36 for concurrent correlation results) also limit the generalizability of 

findings , as analyses were necessarily conducted on different subsets of participants based on 

measure availability across the included studies. As a result, power for some analyses was 

increased at the cost of maintaining a consistent sample and vice-versa. If possible, future work 
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seeking to replicate the findings of the current study should consider utilizing a consistent sample 

size across all psychometric evaluations so that results are more comparable across analyses. 

DANVA-2 Task Demands 

It is possible that task demands of the DANVA-2 may have impacted the degree to which 

it was correlated with other measures (e.g. , BASC-2-PRS, SRS, WISC-IV, CASL, etc.). As 

described above, a significant correlation between the DANVA-2 and the receptive composite of 

the CASL was found when using the full sample (N = 133). This suggests that it is possible that 

receptive language abilities may impact DANVA-2 performance, even if they are unrelated to 

FER ability (Harms et al. , 2010). If this is the case, it is not unreasonable to suspect that 

receptive language ability may partially moderate the relationship between DANVA-2 scores 

and parent measures of social ability and ASD symptoms. Future research is needed to 

determine how much compensatory mechanisms account for DANVA-2 performance and 

whether this impacts the relationship between the DANVA-2 and other measures. 

In addition, the DANVA-2 may be impacted by subject attention issues. Given that 

stimuli are displayed for only a brief interval, subjects with attention problems may show 

impaired results. However, given the high correlation coefficients found for immediate test

retest reliability (r = .84 and r = .79 for DANVA-2-AF and DANVA-2-CF respectively), it is 

likely that this impact is minimal. Nevertheless, future studies could begin to test this hypothesis 

and other possible construct-irrelevant influences by examining potential differences in matched 

HF ASD cases with and without known attention issues, assessing the performance impact of 

removing the timed stimulus presentation component of the DANVA-2 and tracking response 

latency, manipulating display of the response choices concurrently with the faces vs. after face 

display, etc. More sophisticated design features ( e.g. , concurrent use of eye-tracking software, 
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matching to rule out other extraneous factors , etc.) may be beneficial in more explicitly defining, 

isolating, and assessing the role of attention in task completion. 

Generalizability of Findings 

Sample composition for the current study limits the generalization of findings to the 

broader clinical population. Participants in the current study were predominantly Caucasian 

(approximately 92%), suggesting that generalization of findings to racial and ethnic minorities is 

limited. 

The HF ASD sample used in the current study also had an estimated average parent 

education level of 15. 5 years, indicating that this simple likely had an above average socio

economic status level when compared to the national average. It is unclear whether this or other 

demographic characteristics of the sample may have impacted performance on the DANV A-2. 

For example, the inclusion criteria of specific ages, and minimum IQ and language scores, could 

limit generalizability, as they to some extent restrict the range of possible score values for 

included participants. (However, it should also be considered that this study focused on high

functioning cases of ASD, which requires the use of minimum standards for functional level. 

The participants fell within a particular age range. No assumption is made that these results will 

necessarily generalize outside of this age range or to cases with lower cognitive or language 

scores.) Lastly, this study was focused on validating the DANVA-2 in subjects with HFASD. 

Therefore, the results of this study do not necessarily generalize to other developmental 

disabilities or clinical diagnoses. Future research should examine the psychometric 

characteristics of the DANVA-2 in other homogenous clinical samples to determine whether the 

measure is reliable and valid for use with those populations. 
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Conclusion 

The current study examined the psychometric characteristics of the DANV A-2 when 

used with children with HFASD. Taken together, results demonstrated that internal consistency 

and test-retest reliability of the DANV A-2 in an HFASD sample were adequate for research 

purposes. Likewise, the measure was found to strongly converge with other tests of emotion 

recognition. However, further research is needed to determine whether the DANV A-2 

adequately predicts social competence and ASD symptomology and how potential compensatory 

skills in high-functioning individuals may impact DANV A-2 performance. 
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